Hemmera Envirochem Inc.
2237 2nd Avenue, Suite 230
Whitehorse, YT Y1A 0K7
T: 867.456.4865
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hemmera.com

December 10, 2020
File No. 103980-01

John Yeulet
Northwestel Inc.
301 Lambert Street
Whitehorse, Yukon Y1A 1E3
Re:

1.0

Annual Report, Water Use License N3L8-1844

INTRODUCTION

Hemmera Envirochem Inc. (Hemmera), a wholly owned subsidiary of Ausenco Engineering Canada Inc.
(Ausenco), has prepared the following annual report on behalf of Northwestel Inc. to satisfy Part B,
Condition 1 and Part H, Condition 3 of Water Licence N3L8-1844. The information presented herein was
summarized from E. Gruben’s Transport Ltd., contracted by Northwestel Inc. to oversee and complete all
onsite work. Hemmera is acting as Northwestel Inc.’s agent in preparing this report.
All work associated with licence N3L8-1844 was completed in March, 2020, during which an ice road was
constructed along the Mackenzie River from Inuvik, an overland access road from the Mackenzie River to
the Taglu Microwave site (the site) was constructed and all infrastructure was removed. A single water truck
was used to haul fresh water from the Mackenzie River for ice road construction. Sewage water and
non-hazardous waste was collected during the work, and disposed of at the Inuvik, NT landfill. Hazardous
waste removed from the site was transported out of the Northwest Territories. Details relating to each of
these components is provided in the following sections.

2.0

ANNUAL REPORT REQUIREMENTS

Conditions of Water Licence N3L8-1844 related to annual report requirements and the sections of this
report addressing the information requirements have been summarized in Table 1-1.
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Table 2-1 Table of Concordance between Water Licence N3L8-1844 and this Report
Licence
Condition
Part B,
Condition 1

Part H,
Condition 3

2.1

Term

Report Section with
Information

The Licensee shall file an Annual Report with the Board no later than November 30, 2020 which
shall contain the following information on Project related activities:
a) the monthly and annual quantities in cubic metres (m³) of fresh water
obtained from all sources;

Section 2.1

b) the monthly and annual quantities in cubic metres (m³) of sewage
waste disposed of and associated disposal location(s);

Section 2.2

c) the monthly and annual quantities and types of non-hazardous waste
removed from the Project and associated disposal locations;

Section 2.3

d) the monthly and annual quantities and types of hazardous waste
removed from the Project and associated disposal locations;

Section 2.4

e) the quantities and types of hazardous and non-hazardous waste
temporarily stored on site as well as disposal plans for each type of
waste;

Section 2.5

f) a description of the reclamation and closure activities completed;

Section 2.6

g) the results of all monitoring programs undertaken (e.g. vegetation,
soil sampling etc.) and remediation plan including site specific
photographs.

Section 2.7
Appendix A
Appendix B

h) a list and description including location and volumes of all
unauthorized discharges and summaries of all associated
remediation activities and follow-up action taken;

Section 2.8

i) a description of any spill training and communications exercises
carried out;

Section 2.9

j) a summary of modifications and/or major maintenance work, related
to the Project, that has been initiated and/or completed; and

Section 2.10

k) a description of any updates and/or revisions to Spill Contingency
Plan

Section 2.11

3. The Licensee shall submit soil sampling and monitoring report with the
Annual Report as specified in Part B, Item 1.

Appendix A

Fresh Water Use

Licence N3L8-1844 permits a total quantity of 100 m3 per day withdrawn from all water sources combined.
Daily water usage during the Project was approximately 75 m3 withdrawn from the Mackenzie River, for a
total of approximately 300 m3 used over the duration of the Project. One vehicle was used for hauling water
on-site and pulled its own load with a pump. The truck had a 9,000 L tank and hauled eight loads each day.
Water withdrawal conformed to the DFO protocol for winter water withdrawal from ice-covered waterbodies
in the Northwest Territories and Nunavut (2010), fish screen design criteria for flood and water truck
pumps (2011), and the interim code of practice for end-of-pipe fish protection screens for small intake in
freshwater (2019).
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Sewage Waste Disposal

All sewage waste produced over the course of the Project was collected in Pacto bags, contained in a lined
wooden c-can, and disposed of at the Inuvik, NT, landfill. A total volume of 1 m3 of sewage waste was
disposed of at the landfill site on completion of the Project.
2.3

Non-hazardous Waste Removal and Disposal

Non-hazardous waste removed from the site during Project activities consisted of wood, metal and
insulation materials originating from the site. A total of 72 m3 of non-hazardous waste materials were
removed from the site and disposed of at the Inuvik NT landfill.
No non-hazardous waste was left at the site at the conclusion of the Project activities.
2.4

Hazardous Waste Removal and Disposal

Hazardous waste removed from the site included: asbestos panels (approximately 590 kg); lead-containing
metal siding and tower (approximately 12,750 kg); creosote-treated pilings (approximately 540 kg); PCB
light ballasts (approximately 21 kg); lead acid batteries (approximately 71 kg); and, new and used oil
(approximately 200 L). Hazardous waste was removed from the site and transported and disposed of at
approved facilities outside of the Northwest Territories.
No hazardous waste was left at the site at the conclusion of the Project activities.
2.5

Temporary Storage of Hazardous and Non-hazardous Waste

There were no hazardous or non-hazardous waste temporarily stored on site. As indicated in Sections 2.3
and 2.4 above, all hazardous and non-hazardous waste was removed from the site as part of Project
activities.
2.6

Reclamation and Closure Activities Completed

Project components were decommissioned as follows:
•

•
•
•

Asset removal and closure of the Taglu Microwave site included the removal of a radio building,
power building, survival shelter and all items within each, the tower, steel and wooden piles,
walkways, wood framing, fuel lines, three empty 13,600 L fuel tanks, a 1,137 L fuel tank, and other
small items.
Removal of piles required digging 0.3 m below the surface and cutting the piles; covers were welded
onto the remains of the steel piles and the holes were then backfilled with soil.
No decommissioning of the staging area, the overland access road or the ice pad was undertaken;
they were left in place to melt during the spring thaw to minimize additional disturbance to the area.
The ramp to the microwave site was removed with a snowcat at the end of the Project activities.
No disturbance to the soil or embankment was observed.
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Monitoring Program Results

As per Condition 2 of Part H of the Water Licence, soil samples were collected at the site and analyzed for
contaminants of potential concern. Results of all monitoring programs undertaken are provided in the report
“Human Health and Ecological Risk Assessment” and the report “Phase 1 Environmental Site Assessment”,
both prepared by Kure Engineering Inc, 2020, and provided in Appendix A and Appendix B respectively
to this report.
A final inspection of the site was conducted by a representative of the Government of the Northwest
Territories in July 2020. A copy of the inspection report is included in the appendices of the “Phase 1
Environmental Site Assessment” (Appendix B of this report)
2.8

Unauthorized Discharges and Remediation

There were no unauthorized discharges during the course of Project activities, and therefore no remediation
was required.
2.9

Spill Training

As described in section 6.0 of the Spill Contingency Plan, a copy of the Spill Contingency Plan was present
at the site during all Project activities, and the following spill-related topics were reviewed by the contractor
prior to beginning work at the Project site:
•

The location of the Spill Contingency Plan and of spill kits on site

•

An overview of the Spill Contingency Plan

•

The hazardous materials present on site and equipment/storage locations containing those
materials

•

Procedures for containing spills, the contents of the spill kits and how to use them

•

Muster points and off-site resources

Additionally, Project-specific spill prevention and response measures were reviewed and discussed with
staff and contractors during the daily health and safety meetings held at the beginning of each day onsite.
2.10

Modifications and Maintenance Related to the Project

No modifications or maintenance related to the Project activities as described in the Application for Water
Use Licence N3L8-1844 were undertaken in the course of the Project; the Project consisted of the
demolition and removal of the Taglu Microwave site structures. The Project resulted in full demolition,
removal and disposal of all structures from the site.
2.11

Spill Contingency Plan Updates and Revisions

No updates or revisions were made to the Spill Contingency Plan during the course of the Project.
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CLOSURE

We have appreciated the opportunity of working with you on this project and trust that this report is
satisfactory to your requirements. Please feel free to contact the undersigned regarding any questions or
further information that you may require.
Report prepared by:
Hemmera Envirochem Inc.

Report reviewed by:
Hemmera Envirochem Inc.

Chris Lovatt, B.Sc
Biologist

Nathan Aasman, B.Sc.
Senior Environmental Specialist
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APPENDIX A
Human Health and Ecological Risk Assessment,
NWTel Taglu Microwave Site, Kure Engineering Inc,
December 2020

December 8, 2020
GNWT Lands – Beaufort Delta Region
Bag Service 1, Inuvik NT X0E 0T0
ATTN: Dan Carmichael, Regional Superintendent, Beaufort Delta Region,
Dan_Carmichael@gov.nt.ca
RE: NWTel Taglu Site PHC Risk Assessment and Management Plan
Dear Mr. Carmichael,
Following through with the recommendation from the enhanced Phase 1 Environmental Site
Assessment (ESA) for the Taglu site, a Human Health and Ecological Risk Assessment
(HHERA) has been conducted by KES for the remaining Petroleum Hydrocarbon (PHC) Area
of Environmental Concern (AEC) on behalf of NWTel. The HHERA is coupled with a Risk
Management Plan (RMP) which suggests the monitoring plan moving forward. This
document is attached for your review.
The purpose of the attached report was to describe the nature and likelihood of possible
adverse health effects on humans and the surrounding environment of the remaining PHC
contamination. Using guidance documents from the CCME for Ecological and Human Health
risk assessment, the level of risk associated with known contamination at the site was
assessed against land use, potential methods of mitigation, receptors, and exposure
pathways.
The findings of the HHERA indicate that firstly given the lack of human presence and
exposure pathways, further investigation, and quantification of risk to humans was not
warranted. Secondly there was only one potentially complete exposure pathway for

403.352.8514
kes@kure.ca
36124 Range Road 22, Red Deer County AB T4G 0J8

ecological exposure which was the contact or ingestion of pond sediment by benthic
organisms and possible uptake into the food chain.
The potential hazard presented through this pathway is governed by the organic content of
the sediment in the pond and the relative fraction of poly aromatic hydrocarbons (PAHs) in
the remaining weathered hydrocarbons. Through calculation of a sediment benchmark
calculation, there was generally a lack of evidence of adverse effect to individual benthic
organisms. Also, given the small size of the area of impact, 100-250m² in relation to the vast
Mackenzie Delta this makes significant occupation by valued ecologic components (VEC)
species unlikely. Population-level effects on invertebrates, vegetation, fish or wildlife are
not expected.
A single monitoring event was recommended in the RMP to provide assurance that the
assumptions made in the HHERA were valid, confirming the conceptual site model proposed
and the conclusions of the risk assessment. Based on the monitoring results and a reevaluation of Risk Assessment conclusions with this data and with the agreeance of GNWT
Lands the lease could be terminated.
If you have any questions or comments please do not hesitate to contact me via e-mail and I
will try to clarify. Thank you for your time and consideration.
Kindest regards,

Kurt Kure, P. Eng.
Kure Engineering Solutions Inc. (KES)
cc:

John Yeulet, Implementation Manger, Northwestel Inc., jyeulet@nwtel.ca
James Lay, VP, E. Grubens Transport Ltd., jameslay@egrubens.com

403.352.8514
kes@kure.ca
36124 Range Road 22, Red Deer County AB T4G 0J8

NWTel Taglu Microwave Site

Human Health and Ecological Risk Assessment
For Future Site Management

Rev. 0 – December 8, 2020

Red Deer County, Alberta
T: 403.352.8514 E: kes@kure.ca
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Executive Summary
Northwestel (NWTel) contracted with E. Gruben’s Transport (EGT) to complete a Risk Management Plan based on a sitespecific Human Health and Ecological Risk Assessment of contamination identified at the former Taglu microwave site located
in the Mackenzie Delta in the Northwest Territories. The NWTel Taglu site is a 2.9ha lease located 200m south of the Harry
Channel in the Mackenzie River Delta 13km south of its confluence with the Beaufort Sea. The site is approximately 130km
north of Inuvik and 70km east northeast for Tuktoyaktuk. The site facilities were present and periodically operating for over 35
years. Prior to removal in 2020, the facilities consisted of a microwave communications repeater tower, communications
building, survival shelter/office and generator skid with diesel storage in various configurations.
The purpose of this report is to describe the nature and likelihood of possible adverse health effects on humans and the
surrounding environment based on the findings of an enhanced Phase 1 Environmental Site Assessment (ESA) completed in
2020. Using guidance documents from the CCME for Ecological and Human Health risk assessment, the level of risk associated
with known contamination at the site was assessed against land use, potential methods of mitigation, receptors, and exposure
pathways.
Previous findings of the Phase 1 ESA including 1 Area of Environmental Concern (AECs) where contamination is known to be
present and one Area of Potential environmental Concern (APEC) where contamination may be present, were identified on the
Taglu lease. AEC 1 – PHC Contamination from Confirmed Spill from the Office Shelter Furnace Fuel Tank – A diesel spill
occurred in October 2000 of 373L of diesel in frozen conditions. A sampling program conducted as part of the Enhanced
Phase 1 ESA was conducted and confirmed contamination within sediment from the pond in excess of CCME Tier 1 and Tier 2
Management Level criteria. There is an estimated 100-250 m2 that may contain PHC impacts above criteria. The
contamination likely extends to permafrost ( 0.3 to 1 m deep). It is expected that as little as 30m3 (in-place) of PHC
contaminated sediments/soil exceeds CCME Tier 2 Management Criteria for the F2 fraction, with up to 125 m3 soil above the
CCME Tier 1 Criteria. APEC 1 – Former Generator Fuel Storage Location– PHC contamination could have occurred during 25
years of fuel handling and storage at this location. APEC 1 can be managed with AEC1 due to its proximity.
The outcomes of the HHERA indicate that firstly given the lack of human presence and exposure pathways, further
investigation and quantification of risk to humans was not warranted. Secondly there was only a single potentially complete
exposure pathway for ecological exposure which was the contact or ingestion of pond sediment by benthic organisms and
possible uptake into the food chain.
The potential hazard presented through this pathway is governed by the organic content of the sediment in the pond and the
relative fraction of poly aromatic hydrocarbons (PAHs) in the remaining weathered hydrocarbons. Through calculation of a
sediment benchmark, it was determined that there was generally a lack of evidence of adverse effect to individual benthic
organisms. Also, given the small size of the area of impact, 100-250m² in relation to the vast Mackenzie Delta this makes
significant occupation by valued ecologic components (VEC) species unlikely. Population-level effects on invertebrates,
vegetation, fish or wildlife are not expected.
A single monitoring event was recommended in the RMP to provide assurance that the assumptions made in the HHERA were
valid, confirming the conceptual site model proposed and the conclusions of the risk assessment. Based on the monitoring
results and a re-evaluation of Risk Assessment conclusions with this data and with the agreeance of GNWT Lands the lease
could be terminated.
This executive summary has been prepared to provide a general overview of this project and the reader should not rely
on it for any purpose except for which it was prepared. Only the full report should be relied upon for information
regarding findings and recommendations.
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Introduction
Project Background
Northwestel (NWTel) contracted with E. Gruben’s Transport (EGT) in early 2020 for the dismantling of the remote Taglu
microwave site located in the Mackenzie Delta in the Northwest Territories. The dismantling and removal activities
occurred March 6 to March 20, 2020 and the final site inspection component of the project was conducted on July 28-29,
2020.
Kure Engineering Solutions Inc. (KES) was engaged by EGT to act as the Environmental Resource Firm (ERF) and
completed an enhanced Phase 1 Environmental Site Assessment (ESA) to document the final state of the site and any
remaining Areas of Environmental Concern (AEC).
Based on the findings of the enhanced Phase 1 ESA, an area of PHC soil/sediment contamination was identified from a
373 L diesel spill that occurred in October. Environmental sampling of site soil, ponded water sediment and water
conducted during the enhanced Phase 1 ESA confirmed PHC contamination in excess of CCME Tier 1 and Tier 2
Management Level criteria. There is an estimated 100 and 250 m2 that may contain PHC concentrations above criteria. It is
assumed that the contamination extends to permafrost which is approximately 0.3 to 1 m deep. It is expected that as little
as 30 m3 (in-place) of PHC contaminated soil exceeds CCME Tier 2 Management Criteria for the F2 fraction, with up to 125
m3 of soil above the CCME Tier 1 Criteria.
The following Environmental Risk Assessment (ERA) has been prepared to support a Risk Management Plan (RMP) for
future safe management of the Site and regulatory approval.

Project Objective
The objective of the ERA is to identify the level of risk the identified PHC contaminated soil at the Site poses to human
health and the surrounding environment. The nature, volume, location, and potential toxicity of the contamination at the
Site is considered for the purpose of supporting the development a management plan for the site that will mitigate
unacceptable risks and monitor conditions as they change over time.
This document is also intended to support regulator understanding and approval of the RMP in accordance with existing
contaminated sites regulatory regimes that may be applicable to the NWTel Taglu site. Ultimately the objective of NWTel
is to terminate the lease and deliver possession back to Department of Lands, Government of the Northwest Territories,
which is conditional on the land being in ‘restored condition’.

Scope of Work
Kure Engineering Solutions was contracted through EGT to develop a risk assessment of contamination at the NWTel
Taglu site that considered Environmental and Human Health based on guidance provided by the Canadian Council of
Ministers of the Environment (CCME) Ecological Risk Assessment Guidance Document (CCME, 2020)
The ERA is intended to provide sufficient information for regulators to evaluate and approve an associated RMP for the
site. The ERA provides information sufficient to meet the requirements of the Alberta Risk Management Plan Guide (AEP,
2017) which provides guidance for development and review of RMPs in the form of a Review checklist for Risk
Management Plans in Appendix A of that document.
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Site Background
General Description
The NWTel Taglu Microwave lease site is
located in the Mackenzie Delta at the
coordinates centered at 69 22’ 16”N,
Longitude 134 53’ 17”W in UTM Zone 8. The
site is located 70 km West Northwest from
the hamlet of Tuktoyaktuk, 2 km directly
south of Big Lake and 13 km off the
Mackenzie’s confluence with the Arctic
Ocean. The 2.9 ha lease, with a boundary
183m by 158.5 m, is located 215 m southeast
of the Harry Channel of the Mackenzie River
as shown in Figure 1.
The site is remote and only accessible in
summer months via helicopter (132 km from
Inuvik), boat or barge and in the winter by ice
road. An ice road was developed to remove
infrastructure from the site in early March.
The 158 km ice road routing from Inuvik to
Taglu and general location of the site is
shown in Figure 2

Figure 1 - Site setting showing lease boundary and relative distance to Harry Channel

Physical Setting
Physical information including general climate, regional
topography, surficial geology, and regional hydrogeology are
provided in the following section.

Climate
The average daily mean temperature is -10.1°C and the total
annual precipitation is 160.7 mm, 74.9 mm which falls as rain
and 130.1cm as snow. Climate information is based on climate
data acquired from Environment Canada for Tuktoyaktuk
Airport weather station, Climate ID 2203912 for the years 1981
to 2010 (Environment Canada, 2018). A summary of the
monthly data is included in the Reference Appendices.

Figure 2 - Ice Road Route to Taglu and General Geographical
Setting
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Topography
The lease being on the Mackenzie Delta, and same
elevation as the surrounding area at about 10m ASL.
There are localized areas of higher elevation, including a
pingo and ridge 3 km east of the site.

Surficial Geology
The Taglu lease is situated on an alluvial plain of silt, sand,
and gravel deposited in the Mackenzie Delta. The delta is
an area of extensive discontinuous permafrost within the
Delta (Environment Canada, 2015). Permafrost is present
beneath the site as evidenced by the polygons in the
vicinity of the site. The active layer has a maximum
thickness of 40 cm and the underlying alluvial material is
generally covered with a loose mat of organics, mainly
plant root mass approximately 20-30 cm thick, as observed
during sample collection.

Figure 3 - Local Topography

Hydrology and Surface Water Bodies
The area is flooded annually from the time of local ice
breakup near the beginning of June until early July.
During the summer reconnaissance, grassy debris was
found 30 cm up from ground surface on local vegetation
left from the 2020 flooding. Local hydrometric data is
available for Big Lake at Taglu Island (Site ID 10LC020)
which is located 3 km north of the site. The Harry
Channel of the Mackenzie River is 210 m north west of
the site.
At the time of the summer site visit, the water level was
8.5 m at Big Lake. Earlier in June, the water level was at
10.5 m, giving an indication of flooding that occurs
annually. A photograph was taken of the site during flood
conditions in early June 2020 during a GNWT site visit.

Land Use
With the removal of infrastructure from the NWTel site,
the site and adjacent land consists of mostly undeveloped
delta lands except for a former Imperil Oil drilling site
approximately 500m to the northeast along the Harry
Channel. The Imperial site is down gradient from the
subject property.

Figure 4 – Spring 2020 flooding of the lease area. The blue box indicates
the general area of the ponded water and former site facilities.

This portion of the Mackenzie Delta is located within the Tuktoyaktuk Planning Area, the Inuvik Planning Area, and the
Aklavik Planning Area (Aklavik HTC et al. 2016, Inuvik HTC et al. 2016, Tuktoyaktuk HTC et al. 2016). Community

NWTel Taglu Risk Assessment and RMP| 4

Conservation Plans (CCP) for each of these communities provide land use information to guide development that will
conserve renewable resources. Land use in the region includes subsistence berry picking, trapping, hunting, and fishing. As
described in the Project Description submitted to the EISC (Hemmera Envirorchem Inc., 2019) the Site overlaps with 13
land uses identified in the CCPs. These land uses are summarized in Table 1 below.
Table 1 - Community Conservation Plan Land Uses Overlapping the Site

Site Number

Name

CCP(s)

Importance to Community

304C

Spring Goose
Harvesting Areas

Tuktoyaktuk

Subsistence hunting of geese in the spring

305C

Spring Fishing Areas

Tuktoyaktuk

307C

Summer Fishing
Areas

Tuktoyaktuk

Subsistence fishing during the summer

310C

Fall Fishing Areas

Tuktoyaktuk

Subsistence fishing during the fall

312C

Fall Goose
Harvesting Area

Tuktoyaktuk

Key area for subsistence harvesting of waterfowl during the fall

316C*

Winter Fishing Areas

Tuktoyaktuk

Subsistence fishing during the winter

322C*

Critical Grizzly Bear
Denning Areas

Tuktoyaktuk

Key area for subsistence fishing during the spring.

323C*

Mainland Coastal
Polar Bear Denning
Areas

Important for denning grizzly bears from Oct to May

Important for polar bear denning from Oct to May
Tuktoyaktuk

Bird breeding grounds from May to August

706D*

Kendall Island Bird
Sanctuary

Aklavik,
Inuvik,
Tuktoyaktuk

Outer delta staging grounds for waterfowl and shorebirds from late
August to late September
Sensitive harvesting area for belugas, polar bears, and caribou
Sensitive wetland habitat

712C

Beluga Management
Zone 2 - All
Mackenzie Shelf
Waters Shallower
the 20 Metres

Important beluga habitat in spring and summer.
Aklavik
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Site Number

Name

CCP(s)

Importance to Community
Nesting and breeding habitat for birds from May to September
Denning region for grizzly bears from October to May and polar bears
from November to April

715C*

Mackenzie River
Delta Key Migratory
Bird Habitat

Aklavik,
Inuvik,
Tuktoyaktuk

Subsistence harvesting of beluga whales in summer
Subsistence harvesting of waterfowl from May to October
Concentration area for beluga.
Beluga transit area between Shallow and Kugmallit bays.

718D*

Central Mackenzie
Estuary

Aklavik

Used extensively by feeding anadromous coregonids (whitefish).
Overwintering and nursery areas for a variety of fish.
Important habitat for fish, waterfowl, moose and furbearers
Many historical, cultural and archaeological sites
The Peel, East, Husky and West Channels are important migration and
spawning areas for numerous fish species that migrate inland from the
Beaufort Coast

719C*

Inner Mackenzie
Delta

Aklavik,
Inuvik,
Tuktoyaktuk

Lakes and channels, including the Rate River are important nursery areas
for larval coregonids and smelt
Migration routes for anadromous char and coregonids
Spawning and overwintering areas
Lakes are feeding areas, or suspected spawning, nursery, or
overwintering areas for coregonids and fish

Previous Site Investigations
Findings of the Phase 1 ESA included one Area of Environmental Concern (AECs) where contamination is known to be
present and another Area of Potential Environmental Concern (APEC) where contamination may be present, within the
Taglu lease. AEC 1 – PHC Contamination from Confirmed Spill from the Office Shelter Furnace Fuel Tank – A diesel spill
occurred in October 2000 of 373L of diesel in frozen conditions. A sampling program conducted as part of the Enhanced
Phase 1 ESA was conducted and confirmed contamination within sediment from the pond in excess of CCME Tier 1 and
Tier 2 Management Level criteria. There is an estimated 100-250 m2 that may contain PHC impacts above criteria. The
contamination likely extends to permafrost ( 0.3 to 1 m deep). It is expected that as little as 30m3 (in-place) of PHC
contaminated sediments/soil exceeds CCME Tier 2 Management Criteria for the F2 fraction, with up to 125 m3 soil above
the CCME Tier 1 Criteria. APEC 1 – Former Generator Fuel Storage Location– PHC contamination could have occurred
during 25 years of fuel handling and storage at this location. APEC 1 can be managed with AEC1 due to its proximity.
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Figure 5 - Site plan showing former facilities and ESA sample locations
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Problem Formulation
Site Management Goals
The objective of any remedial activity on the site would be to leave the site in ‘restored condition’ as described in the terms
of the active lease agreement. This stipulation is to be met so that the lease agreement can be terminated and ultimately
NWTel released from any further obligations or liabilities associated with the site. All visible infrastructure and waste has
been removed from the site practically meeting this requirement. The only hidden waste materials remaining from use of
the lease are underground cutoff piles and residual diesel fuel contaminated soil as noted in the Phase I ESA.
The remaining Petroleum Hydrocarbon (PHC) contamination is being appraised to demonstrate it does not pose an
appreciable cause of harm to human health or Valued Ecosystem Components (VEC). If a significant risk is found,
mitigative measures should be identified to reduce the risk to an acceptable level that the lease agreement could be
terminated. Another key aspect to the management of this site is to test the assumptions made in the risk assessment
with site data in a limited site monitoring program.

Regulatory Context
As the site is located within the Inuvialuit Settlement Region (ISR), it falls under GNWT territorial jurisdiction with comanagement according to the Inuvialuit Final Agreement (IFA) and would be subject to the following territorial legislation:
Environmental Protection Act (EPA)
GNWT Approach to Contaminated Sites Management – August 2019 (Sites under GNWT ownership)
GNWT Environmental Guideline for Contaminated Sites Remediation
ISR Environmental Impact Screening Committee (EISC),
Federal environmental acts, regulations and guidelines that may be also applicable to the crown land, include but are not
limited to:
Canadian Environmental Protection Act (CEPA);
Fisheries Act;
Species at Risk Act (SARA);
Transportation of Dangerous Goods Act (TDGA);
Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG);
CCME Canada Wide Standards for Petroleum Hydrocarbons (PHC) in Soil (PHC CWS);
Health Canada (HC) Canadian Drinking Water Guidelines and,
Federal Contaminated Sites Action Plan (FCSAP) Interim Groundwater Quality guidelines.

Inuvialuit Land Co-Management
The Inuvialuit Settlement Region (ISR) was established through the Inuvialuit Final Agreement (IFA) ratified by the
Government of Canada in 1984. The IFA enabled the establishment of a system of joint management, involving the
Inuvialuit and the territorial and federal governments. The location of the lease is in GNWT lands and its disposition is
subject to review by the Environmental Impact Screening Committee (EISC), made up of Inuvialuit and government
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representatives. Developments/activities relating to industrial site clean-up and restoration within the ISR are referred to
the EISC for review, comment and approval.
Since the site is on crown land administered by the GNWT, remediation of potential contamination would follow GNWT
management protocols described in the section below with review of site activities by the EISC.

GNWT Contaminated Sites
Being on crown land, the site would be principally managed by GNWT Lands and possibly an assigned Crown-Indigenous
Relations and Northern Affairs Canada (CIRNAC) representative with consultation from other regulatory partners. The
following is an excerpt from the GNWT website on the progression of management steps for an identified contaminated
site closure on GNWT owned sites; in this case for lease termination and return to GNWT. The steps are further detailed in
the GNWT Environmental Guideline for Contaminated Site Remediation (November 2003). These guidelines refer to the
Canadian Council of Ministers of the Environment – Canada-wide Standards for Petroleum Hydrocarbons (PHC) in Soil
(January 2008) for PHC Tier 1 criteria and processes for establishing Tier 2 and 3 site-specific criteria.
“The GNWT determines remediation approaches based on land use, the feasibility of remedial technologies, cost, and public and regulatory
acceptance. Remediation is guided by the applicable environmental standards and legislative requirements.
The GNWT has adopted a risk-based approach to the management of contaminated sites. The objectives of a risk-based environmental
management approach are to assess risks to human health and the environment and to implement risk management solutions considered to
be protective of those risks. This involves identifying the contaminants of concern, identifying potential receptors, determining potential
exposure pathways, and estimating the level of risk based on the pathways. In addition, the risk-based approach implies a prioritized
allocation of resources within the GNWT.
The risk-based approach incorporates several components including site identification and characterization, detailed site investigations and
risk assessment, evaluation of different risk management strategies, implementation of a selected management strategy, assessment and
monitoring. These components are realized through a nine-step process known as the “Steps for Managing a Contaminated Site”. These
steps identify scientific tools and documents that are available for use in the management of GNWT contaminated sites, of which, only the
initial assessment steps may be required in the event a risk management option takes priority over further remedial activity. Risk
management of a contaminated site may still be subject to a monitoring requirement.
Steps for managing contaminated sites:
1.

Identification of a Site – A site is identified as a potential contaminated site.

2.

Phase I Environmental Site Assessment (ESA) - The process, as outlined in CSA Standard Z768-01, by which a qualified person
determines whether a property is, or may be, contaminated. This is most often completed through a records review and site visit.
Phase I ESA reports must be submitted to the applicable regulatory authority.

3.

Phase II ESA - The process, as outlined in the CSA Standard Z769-00, by which a qualified person characterizes, determines
concentrations, delineates and quantifies contaminants on a site. The Phase II ESA reports must be submitted to the appropriate
regulatory authority.

4.

Human Health and Ecological Risk Assessment (HHERA) – HHERAs are typically required when removal of a contaminant of
concern is deemed extremely difficult and/or cost prohibitive. If required, an assessment by a qualified person determines the
nature and probability of adverse health effects on humans and the ecosystem if exposed to contaminants identified by the ESAs.
HHERA reports must be submitted to the applicable regulatory authority.

5.

Risk Management Plan (RMP) – A RMP would follow the assessment phases supported by an HHERA. This would also allow for a
tailored approach, considering remediation and/or monitoring requirements.
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6.

Remedial Action Plan (RAP) - A RAP is a plan that identifies site specific remedial objectives and options for a contaminated site;
outlines their feasibility; describes a preferred conceptual remediation plan and monitoring plan; and, if appropriate, requirements
for on-going site management. The RAP needs to be submitted to the applicable regulatory authority for review and approval.

7.

Remediation – Includes performance of the site remediation works carried out by consultants and contractors in accordance with
the approved RAP, engineered designs, and specifications. A remediation report detailing activities completed must be submitted
to the appropriate regulatory authority for final clearance.

8.

Monitoring – Includes any post-remediation inspections, monitoring and/or maintenance activities that may be required.
Monitoring reports generated need to be submitted to the appropriate regulatory authority.

9.

Site Closure – Upon completion of both remediation and monitoring, or if post-remediation monitoring is not required, a site closure
report must be completed and submitted to the appropriate authority for site closure approval. This will need to be completed for
all regulatory authorizations.

CCME – Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil
Considering former site use and confirmed diesel contamination related to site activities, the CCME – Canada Wide
Standards for PHC in Soil referenced by the GNWT Environmental Guidelines for Contaminated Sites would be utilized as
guidance in preparing site-specific management criteria for PHC. The Canada-wide Standard for Petroleum Hydrocarbons
(PHC) in Soil – User Guidance (CCME, 2008) was used as primary guidance during the development of this risk assessment.
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Contaminants of Concern
Contaminant Characteristics
The source of the identified PHC contamination was primarily from residual diesel left after a winter clean-up of a spill that
occurred in 2000. Potential leaks from gravity piping with the previous tank installation and accumulation of minor spills
during filling over the years may have been contributing factors. Whatever the source, the contamination present at the
site has been confirmed through historical review and analytical results to be diesel fuel derived.
Diesel is hydrocarbon fraction considered a middle distillate with number of carbons ranging from C9-C16. Refined
petroleum hydrocarbons are complex mixtures of both aliphatic or straight chain hydrocarbons and aromatic
hydrocarbons containing benzene (double bonded carbon) rings. As a general rule aliphatic hydrocarbon have a lower
solubility and toxicity than aromatic hydrocarbons with the same number of carbons. Typically, diesel fuel contains minor
amounts of aromatic compounds in relation to the lesser soluble and lower toxicity aliphatic hydrocarbons, the ratio
assumed in the CCME standard is 80:20. Aromatic compounds such as naphthalene (C10) and mono-methyl-and
dimethyl-naphthalenes (C11 and C12) and C13-C15 fraction containing fluorene C13), methyl fluorene (C14), phenanthrene,
anthracene (C14) methyl phenanthrene/anthracene (C15) and tri- and tetra-methyl naphthalenes are generally referred to
as poly aromatic hydrocarbons (PAHs) and would be grouped into the CCME F2 fraction. Given this complex cocktail of
hydrocarbons in a typical refined diesel a generalized toxicity and solubility has been attributed to the PHC fraction.
Aromatic hydrocarbons larger then fluoranthene (C16) have very low aqueous solubilities such that they may not be
acutely toxic to aquatic organisms (Di Toro D. M., 2007).
Hydrocarbons have low aqueous solubilities and high affinities for adsorption to organic matter including that found in the
pond sediments where the contaminants were identified. PHCs in the diesel carbon range are not particularly volatile, any
lighter-end hydrocarbons in the F1 fraction would evaporate into the atmosphere soon after air and sun exposure over a
wider area.
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Human Health Risk Assessment
In order for site PHC concentration to present a quantifiable human health risk there must be humans potentially impacted
(receptor) and exposure pathways that are applicable to the site. In the instance of the Taglu site, where all facilities have
been removed, there is no reason for people to be working or otherwise occupying the site. It is also extremely unlikely
that a temporary hunting or fish camp would be established near the site as it is removed 500m from the bank of Harry
Channel of the Mackenzie River, the only means of access to the area by boat or ice road. This eliminates direct human
interaction with site contaminants through ingestion, dermal contact, vapour inhalation, inhalation of contaminated
particulates or drinking water.
Indirect exposure and bioaccumulation through the consumption of berries, plants, fish and game are also not probable
due to the small size, remoteness and inhospitable nature of the site, limiting hunting, fishing and gathering. Additionally,
PHCs are not expected to bioaccumulate to high concentration in berries, human edible plants or meat of game or fish
according to the CCME PHC CWS User Guide. Specific PAHs may bioaccumulate to a limited extent but the general
research data available is insufficient evaluate this potential pathway.
Given the lack of human presence and exposure pathways, further investigation and quantification of risk is not warranted.
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Ecological Risk Assessment
In Canada, risk assessment has been accepted by provincial, territorial, and federal governments as an accepted method to
guide management decisions related to contaminated sites. The risk assessment methods used were based on the
following guidance documents:





Canadian Council of Ministers of the Environment (CCME). 1996. A Framework for Ecological Risk Assessment
General Guidance.
Environment Canada 2012. Federal Contaminated Sites Action Plan (FCSA)) Ecological Risk Assessment
Guidance.
Environment Canada. 2012. Federal Contaminated Sites Action Plan (FCSAP) Supplemental Guidance for
Ecological Risk Assessment – Standardization of Wildlife Receptors Characteristics; and
Environment Canada. 2010. Federal Contaminated Site Action Plan (FCSAP) Supplemental Guidance for
Ecological Risk Assessment - Toxicity Test Selection and Interpretation

As the COPC has been identified as PHCs, the User Guide for the Canada-wide Standard for Petroleum Hydrocarbons
(PHC) in Soil was consulted initially for comparison to its Tier 1 and Tier 2 management levels in the Phase 1 ESA. This
document provides management guidance for PHC contaminated site using the Canada-Wide Standard. Since site
concentrations exceeded the Tier 1 and ultimately the adjustments allowed under the limited Tier 2 model, the guidance
provided on generating Tier 3 site-specific criteria for management of the site was followed.
The CCME PHC User Guide identifies critical information required to establish site management objectives including:





Degree and extent of PHC contamination
Physical, chemical, and hydrogeological characteristics of the site soil and groundwater
Human and ecological receptors and their associated exposure factors. Ecological receptors require an inventory
of species and then identify critical receptors most likely to include Valued Ecosystem Components (VECs)
Receptor-specific toxicity information

The data collection for the risk assessment should also provide baseline information on key parameters for long term
monitoring of natural attenuation, biodegradation and verification of key risk assessment uncertainties as necessary.

Problem Formulation
Problem formulation consists of analyzing potential exposure pathways and classifying them as either potentially
complete or incomplete. Complete exposure pathways require a mechanism of chemical release, retention or transport
medium, a point of potential receptor contact with the affected medium and a means of entry into the plant or animal at
the contact point. Incomplete pathways may be eliminated in the problem formulation stage on a site-specific basis if
lacking any one of these elements. Potentially complete pathways are then worked into a conceptual model of the site
which provides a basis for the further evaluation of toxicity, exposure, and risk characterization.

Ecological Site Receptors – Valued Ecosystem Components
Though there are many ecological species that could be present in the site setting, it is not practical to evaluate all species.
Risk assessments must reduce their focus to only some of the specific animals that might use the site. The representative
receptors picked for the risk assessment are those that have the greatest potential for exposure, are key species in the
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food web and have adequate characterization information to facilitate calculations of exposure and population health
risks.
A selected receptor of concern is generally a single species that acts a surrogate for other related species or a food source
for VECs further up the food chain. The following are considerations form CCME and EC guidance to select the receptors
for the risk assessment:








Species that are particularly sensitive to the POCs or have the most direct contact
Expected habitat of species designated as threatened, endangered or otherwise of particular concern
Year round residents at the site
A potential concentration of migratory bird population occupying the site
Dominant or keystone species within the local ecosystem
Documented representative of similar organisms of a general type and feeding niche
A VEC, having aesthetic or value to the local human population or having recreational importance.

A biological inventory has been compiled by Environment Canada documented in the Beaufort Regional Costal Sensitivity
Atlas (Environment Canada, 2015) for areas in the Beaufort region including areas in the Mackenzie Delta. The site falls in
Map 113 of the Ecological Atlas which identifies numerous terrestrial and aquatic species in the vicinity of the site. An
extract of the map containing the site location is shown in the following figure:

Figure 6 - Excerpt of Mackenzie Delta Ecological Atlas Map 113

The Ecological Atlas identifies a wide variety of waterfowl, shorebird, waterbird, seabirds, seaduck, freshwater fish,
ungulates, canine and weasel species on the map sheet. A listing of specific species which are traditionally harvested in the
area and may be considered VECs is inserted in the figure. These are the likely receptors which should be considered in the
pool of species from which to pick species of concern when establishing potential pathways of contaminant uptake.
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Exposure Pathway Identification for Ecological Risk
Contaminant Migration
Contaminant migration from a particular contaminant source in the arctic is most likely to occur by surficial ground water
flow in the active layer in the summer months. However, active layer surficial groundwater movement is limited due to the
short time span that the ground is thawed and therefore permeable, as well as the nominal slope and groundwater
gradient driving contaminant movement. Light-end hydrocarbons with the solubility to move within the active layer
would tend to be naturally attenuated during dispersion and absorb to surficial soil organic material.
Contaminant migration in permafrost groundwater flow regime can be multifaceted, controlled by ice saturation, discrete
fractures and channels and may be seasonally dependent. Permafrost is not generally present below lakes and rivers,
which are typically underlain by supra-permafrost taliks which are a region of thawed ground beneath the water body that
may not complete refreeze in the winter even if the water body is frozen completely through. The ponded water on site
caused by degraded permafrost, does however have a permafrost base beneath and the pond freezes through to the
bottom and to permafrost every year.
Natural attenuation of the movement of heavier F2 to F4 hydrocarbons by adsorption to site organic matter in the soil
would also be expected at the Taglu site considering the highly organic soils. Due to the low solubility and propensity to be
naturally bound to site organic matter, migration of PHC in the active layer surficial groundwater would be extremely
limited in the absence of free product.
The site is flushed every year with non-erosional floodwaters dispersing any potential surficial contaminants from over the
winter. Other mechanisms for migration such as windborne deposition, physical relocation of contaminated soil by
erosion or by people, and/or vapour migration would not apply to this location given its wet nature, inaccessible location,
and frozen state for most of the year.

Exposure Pathways
CCME guidelines contain site-specific pathways for parkland/agricultural land use which include: direct contact (ingestion
and dermal contact), vapour inhalation (in relation to occupied dwellings), protection of potable groundwater, protection
of groundwater for aquatic life, ecological soil and food injection, nutrient cycling, ecological soil contact, produce meat,
milk and management limits. The following table is the pathways that could apply and the limiting factors that would
make them either an incomplete or complete route as discussed in the problem formulation section.
Table 2 - Ecological Exposure Pathway Conceptualization

Exposure Pathway

Potential Receptor

Site-Specific Pathway Limiting Element

Terrestrial Soil Contact

Soil invertebrates

INCOMPLETE

Vegetation – No apparent
vegetative distress

PHCs are not present in site surficial soils above
CCME Tier 1 criteria. Elevated concentrations are
inaccessible pond sediments under water/ice.

Wildlife – Reindeer
nomadic

Site frozen and snow covered >8 months of the year.
Limited potential occupation of the site by wildlife
due to the small area <100-250m2 in a vast Delta
habitat.
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Off-site migration of Soil/Dust

INCOMPLETE
Site is saturated or snow/vegetation covered year
round with limited dust generation.

Freshwater Aquatic Life –
Groundwater migration to the
Mackenzie

Aquatic species – Broad
whitefish

INCOMPLETE
Lack of mobile components identified in site
sampling of active layer groundwater.
Distance from VEC containing surface water body.
Harry Channel is 500m from the ponded water.
Lack of PHC bioaccumulation in higher organisms

Freshwater Aquatic Life Ingestion of Sediments and Prey
and communication with
Mackenzie River during flooding.

Aquatic species -

POTENTIALLY COMPLETE

Benthic invertebrates

PHC concentrations in sediment exceed CCME Tier 1
Criteria

Aquatic species – Broad
whitefish
Diving Ducks

PHCs may contain a proportion of PAHs which may
be somewhat bioaccumulative in benthic organisms
and upward in the food web.
4 months of unfrozen water column above
contaminated sediments for potential uptake
Annual flooding for period of 1-3 weeks where
Mackenzie river is in communication with the
normally static pond. Floodwaters cover the site by
up to a foot as witnessed in 2020.
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Conceptual Site Model
Terrestrial exposure pathways were found to be incomplete and do not require further evaluation in this risk assessment.
A single potentially operable aquatic exposure pathway was identified shown in the graphic below:

Receptor
Local Invertibrate Population
Fish - Bioaccumulation of PAHs in Broad
Whitefish

Exposure Pathway - Injestion of
Sediment/Sediment Contact

COPC and Medium - PHC (containing
PAHs) in Pond Sediment

The benthic zone is the region at the bottom of a body of water such as a lake, pond, or stream, including the sediment
surface and some sub-surface layers. Organisms living in this zone are called benthos. In freshwater systems, organisms
that are larger than 250-500 microns are called macroinvertebrates; these include insect larvae (Ephemeroptera,
Plecoptera, and Diptera being the most common), annelids (oligochaetes and leeches), molluscs, crustaceans, and
miscellaneous groups such as flatworms, nemerteans and cnidarians.

Exposure Assessment
The exposure point concentration represents the concentration to which the identified receptors could be exposed under
the pathways determined in the conceptual model. Limited sampling was conducted as part of the Enhanced Phase 1 to
confirm the presence and preliminary extent and magnitude of site PHC concentrations which resulted in limited analysis
in the media of interest, the pond sediments. In a probabilistic ecological risk assessment, the 95% Upper Confidence
Limit of the mean is typically used as the exposure point concentration. It is recommended that at least 10 discrete
sampling results be used in determining the exposure point concentration by EPA guidance documents (Office of
Emergency and Remedial Response USEPA, 2002). Lacking this, the highest analysis in the exposure pathway was used for
comparison which was 1520mg/kg PHC F2 in the sediment identified as Area of Environmental Concern - AEC1.

Hazard Assessment
Evaluation of the potential hazards associated with the exposure to the COPC is done by comparing ecological risk-based
soil screening levels (SSL) to a generate a receptor-specific Hazard Quotient (HQ). The SSL can be modelled based on the
contaminant fate and transport or predefined such as in the CCME CWS SSL for parkland plant and soil invertebrates of
450mg/kg for the F2 fraction in soil. The CCME SSL are based on conservative assumptions of accessibility, toxicity and
uptake. It has been chosen to model the SSL based on the organic fraction found in the sediment using a modified
methodology described in ‘Sediment Toxicity of Petroleum Hydrocarbon Fractions’ from 2007 prepared for Massachusetts
Department of Environmental Protection (Battelle, 2007).
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Toxic organic contaminates in sediments of lakes, rivers and wetlands have a potential to be environmentally deleterious if
available for uptake by sediment dwelling organisms even if water quality is better than accepted criteria. The benthic
zone is the region at the bottom of a body of water such as a lake, pond, or stream, including the sediment surface and
some sub-surface layers. Organisms living in this zone are called benthos. In freshwater systems, organisms that are larger
than 250-500 microns are called macroinvertebrates; these include insect larvae (Ephemeroptera, Plecoptera, and Diptera
being the most common), annelids (oligochaetes and leeches), molluscs, crustaceans, and miscellaneous groups such as
flatworms, nemerteans and cnidarians. These organisms are typically most susceptible to toxic compounds being in direct
contact and ingesting the sediments and are a common food source for larger species in the water column such as fish.
PHCs found in the sediment matrix are considered slightly bioavailable dependent on the hydrocarbon fraction and
organic matter content in the sediments. It is generally understood that the bioaccumulation through ingestion or surficial
contact of particle associated PHCs involves an intermediate step of desorption into pore water before becoming available
for uptake (Di Toro D. M., 2007) PHCs adsorbed to sediment particles must partition from the sediment into solution
before they can move across biological membranes and be accumulated in the tissue to the point of having a chronic
systemic effect on the organism.
The affinity for PHCs for organic content of the sediment is the dictating factor for determining lowest observable effect or
SSL concentrations in sediments. The following formula describes this relationship for establishing a Sediment
Benchmark or SSL to gauge the potential hazard of site PHC F2 fraction, consisting of C10-C16 aliphatic and aromatic PHC
concentrations on benthic organisms. Protecting the benthic organism from toxic effects provides sufficient protection
for the water column as a whole.
Sediment Benchmark or SSL (mg/kg) = Koc x FCV x foc
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Table 3 - Calculation of the Combined F2 Sediment Benchmark

Sediment Benchmark Concentration for PHC F2
Client
Project Name:
Project No:
Calcaulation Reference:
Notes:
Variable
Sediment Benchmark Calculation
Combined F2 Sediment Benchmark
Fraction Aeromatic Compounds
Soil Organic Fraction
Aliphatic Data
C9-C12 Koc
C13-C18 Koc
C9-C12 FCV
C13-C18 FCV
C9-C12 Sediment Benchmark
C13-C18 Sediment Benchmark
F2 Aliphatic Sediment Benchmark
Aromatic (PAH) Data
C9-C12 Koc
C13-C15 Koc
C9-C12 FCV
C13-C15 FCV
C9-C12 Sediment Benchmark

NWTel
Taglu Microwave Site

Complete By:
Date:
Revision:

Kurt Kure
2020-11-23
0

Sediment Toxicity of Petroleum Hydrocarbon Fractions. 2007. Battelle

Number

Units

Description

Reference/Note

1671 mg/kg
0.20
0.5
4.37E+05
1.10E+08
6.3
0.05

CCME CWS Userguide
Assumtion for highly organic pond sediments
unitless
unitless
ug/L
ug/L

organic carbon-to water partition coefficient
Final Chronic Value (mg/L) within the pore water

2722 mg/kg * foc
5543 mg/kg * foc
2066 mg/kg
4.90E+03
2.40E+04
46.2
5.2

unitless
unitless
ug/L
ug/L

organic carbon-to water partition coefficient
Final Chronic Value (mg/L) within the pore water

228 mg/kg * foc
125 mg/kg * foc
88 mg/kg

C13-C15 Sediment Benchmark
F2 PAH Sediment Benchmark

The combined F2 Sediment Benchmark or SSL was calculated to be around 1600mg/kg given an organic carbon content of
the sediment at 0.5 or 50% and ratio of aliphatic to aromatic compounds of 5:1. This calculation provides an adjustable
scale of SSL based on the carbon content of the sediment and a potential differentiation based on PAH concentrations in
the F2 fraction.

Ecological Risk Characterization
The simplest tool for evaluating Ecological Risk evidence is the Hazard Quotient (HQ) which is the ratio of the exposure
measured in the numerator in relation to a corresponding effect-based threshold in the denominator. In this case:
𝐻𝑄 =

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒
𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 𝐸𝑓𝑓𝑒𝑐𝑡 𝐿𝑒𝑣𝑒𝑙 (𝑆𝑆𝐿)

The HQ is calculated using conservative assumptions, in which case the ratio indicates only whether existence of adverse
effects is either possible (HQ>1) or unlikely (HQ<1). A HQ does not provide relative magnitude or scale of the risk for a
particular site.

NWTel Taglu Risk Assessment and RMP| 19

The HQ calculated for the F2 PHC fraction is shown in the following table.
Receptor

COPC

Max Concentration

SSL

HQ

Benthic
Invertebrates

F2 PHC

1520

1600

0.95

The calculated HQ of less than 1 indicates that adverse effects are unlikely to occur to benthic organisms and by
extrapolation to the whole water column.

Ecological Health Conclusions
In determining that F2 PHC concentrations are not likely to cause adverse effects to the populations of benthic
invertebrates it provides assurance that individual VECs such as the broad whitefish or diving ducks that may temporarily
inhabit or feed at the pond are also not likely to experience adverse effects.
In addition to the lack of evidence of adverse effect to individual organisms, the small size of the area of impact, 100-250m²
in relation to the vast Mackenzie Delta makes significant occupation by VEC species unlikely. Population-level effects on
vegetation, invertebrates, fish or wildlife are not expected. The movement of larger fish such as the Broad whitefish into
the pond to feed is limited to a flooding period less than a month, during which the there is much greater territory for the
fish to range. Flood waters around the site are only around 30 to 40cm deep over 500m or more of distance to Harry
channel, the main flow path, an improbable journey for an individual fish to make let alone numerous fish.

Evaluation of ERA Uncertainties
There are a few areas of uncertainty related to the ecological risk assessment that were identified. The first being the
limited sampling results from which to develop a probabilistic dataset and 95% upper confidence limit (UCL) for site F2
concentrations to compare to risk-based concentrations. It is recommended that at least 10 samples be collected for
CCME PHC analysis and PAH characterization from the sediments of the pond to generate the UCL for comparison and
define the aerial extent of contamination more precisely. Based on arctic experience with longer term diesel
contamination at numerous sites, F2 concentrations rarely exceed 2000mg/kg after a couple of decades of weathering in
the absence of free product and are not readily depleted by natural microbial action. The site maximum concentration
applied is within the frame of that experience but the UCL concentration may in fact be less.
Secondly the basis for increasing the SSL from the generic CCME CWS value was the adsorption of PHC to organic
components in the sediment assumed to be 50% based on a qualitative assessment of the sediment being ‘highly organic’.
Samples collected should be analyzed for mean organic content for a more reliable standard for comparison. The CCME
standard of 450mg/kg would correspond to approximately 15% organic content by comparison.
Additionally, the toxicity of a PHC mixture is mainly attributable to the poly aromatic hydrocarbons (PAH) compounds. It
may be of interest to characterize the PAH profile in the site sediment which would allow for a more precise assessment of
potential dverse effects.
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Risk Management Plan
There are small volumes of PHC contamination located at the Taglu site, marginally above the Tier 2 Management Level
Criteria, estimated at around 30m3. This contamination is present in the sediments in the bottom of the pond developed
from degrading permafrost around the former site structures. The pond is typically filled with water, frozen most of the
year from October thru May, limiting exposure to the ecosystem. The contamination appears to be naturally attenuated
and not mobile based on samples bounding the pond and downgradient water samples.
The results of the site-specific risk assessment inform a strategy for remediation and/or site risk management. In the case
of Human Health risk there is a lack of potential exposure to the contaminated media and therefor not of concern in
management of the site. In ecological risk terms, the remaining PHC contamination at the Taglu site doesn’t appear to
have appreciable adverse effect to individual organisms exposed to the sediment and population-level effects to
invertebrates, vegetation, fish, birds and wildlife are not expected. In this case, a minimal level of monitoring will be
necessary to ensure that the assumptions made in the HHERA were valid, confirming the conceptual site model proposed
and the conclusions of the risk assessment.

Remediation
Site concentrations are provisionally below the calculated risk based site-specific remediation objectives barring
confirmation of uncertainties in the risk evaluation. Remediation is unnecessary and not recommended.
If remediation were pursued, the apt remediation option would be excavation of the contaminated soil and removal from
site. This work would likely occur in the winter months with access provided by ice road on the Mackenzie River, with a
similar mobilization of equipment and crew to the March 2020 site asset removal work. Summer access and removal is
impractical due to the marshy ground surface of the site and contamination below surface water level and cannot be
effectively dewatered. The typical excavation program over excavates to ensure removal of all contamination above Tier 1
criteria and sampling of the resultant pit would be conducted to provide assurance of removal. This would potentially lead
to volumes of greater than 125m3 being removed from the site. Excavation of the site would also create the risk of further
degradation of permafrost and require the use of significant quantities of non-native fill material to bring the site to grade
in prevention. It may be possible to refine the volume estimate with additional sampling program however it would be
inconsequential to the remediation cost since a large portion of the cost is the mobilization to the remote site. The
remote location of the site makes excavation of the site soils problematic and very costly.

Monitoring Program
A monitoring program is typical feature in the management of contaminated sites. Monitoring should be specific to the
residual vulnerabilities/risks to human health and the environment and in a general sense provide the regulatory agency
with evidence that the health and environmental protection goals are being met. The monitoring program should fill in
incomplete information from the conceptual site model generated in the risk assessment.

Parameters
The COPC identified during the ESA and carried through the ERA was specifically CCME F2 PHCs. The full CCME PHC
analysis F1 through F4 should be completed during the initial sampling event to provide a baseline for full PHC
characterization of the site as minimal sampling was completed during the Enhanced Phase 1 ESA. Organic content in the
sediments should be measured as it is a key assumption in the risk assessment. A PAH profile should be completed for at
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least 3 of the highest F2 results to provide further refinement of the remediation objectives, if necessary. A QAQC
program is expected with trip and equipment blanks and 10% duplicate samples.

Media
As recommended in the risk assessment evaluation of uncertainties at least 10 samples of the pond base sediments should
be collected in a grid pattern to confirm the 95% Upper Confidence Limit for sediment PHC concentrations in the first
sampling event. The pond base sampling would also define the area of higher concentration of PHC F2. Any subsequent
monitoring events would be limited to 5 locations selected based on the values observed in the first monitoring event to
check biodegradation and attenuation of the site PHC concentrations. Groundwater samples can be collected
downgradient from the pond toward the Harry Channel, from the active layer free water to ensure there is not any
contaminated groundwater movement toward the river.

Methodology
Soil/sediment samples would be collected with a hand auger or other appropriate means in the upper 15cm of the surface.
Groundwater samples can be collected as grab samples from test pits dug with a spade as there is significant near surface
groundwater.

Frequency
An initial sampling program should be undertaken at the peak of active layer thickness in late July through mid September
in 2021. If monitoring information confirms assumptions made in the risk assessment, then a second sampling event may
not be warranted. If uncertainties arise from the results of the first monitoring event, a second sampling event would be
slated for the next year to fill the information gaps and monitor the status of peak concentrations and potential
contaminated groundwater movement toward the river.

Reporting
A monitoring report would be prepared tabulating the collected site data and updating the site conceptual model with the
acquired information and verification of the conclusions of the risk assessment. Recommendations would be made as to
further monitoring required or if it should be discontinued as there is no residual risk with the remaining concentrations.
This report would be provided to GNWT Lands for review and comment.

Long-Term Care and Control
The first year monitoring results would hopefully provide assurance that the assumptions made in the Risk Assessment
were valid, confirming the conceptual site model and conclusions. If this is indeed the case it would be expected that
NWTel would make a request GNWT Lands for the lease to be terminated with no further actions required.
If unexpected conditions or additional information gaps arise further monitoring events may be appropriate. The scope of
this monitoring would be defined in the first year monitoring report as an amendment the Risk Management Plan.
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Professional Statement & Qualifications
The roles and experience of staff involved in the HHERA are briefly summarized as follows:
Kurt Kure, B. Sc., P. Eng. is a registered Professional Engineer (Licensee registration number L1427) with the Northwest
Territories and Nunavut Association of Professional Engineers and Geoscientists (NAPEG) and was the Qualified
Environmental Professional (QEP) responsible for conducting the HHERA analysis and report preparation. Kure
Engineering Solutions Inc. has a Permit to Practice (Permit Number P1437) in the Northwest Territories and Nunavut
granted by NAPEG. Mr. Kure has over 25 years of experience in environmental assessment and remediation of
contaminated sites with 20+ years working on a diverse range of northern sites. Since 1993 Kurt has conducted hundreds
of preliminary site assessments and a substantial number of detailed and more complex site investigations, risk
assessments and remedial planning.
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Standard Limitations
This report was prepared by Kure Engineering Solutions Inc. (KES) for the exclusive use of Northwestel and GNWT Lands,
regulatory partners and their representatives. Any use by another third party, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. KES assumes no responsibility for any losses, damages, liabilities or
claims whether direct, indirect, special, incidental, exemplary, or consequential, arising from third party use of this report.
Third parties accept full responsibility for verifying the accuracy and completeness of the data and conclusions contained
therein.
There is no warranty, expressed or implied that this environmental assessment has uncovered all potential environmental
liability associated with the subject property. The findings of this report were developed in a manner consistent with the
level of care and skill normally exercised by members of the environmental science and engineering profession currently
practicing under similar conditions in the area.
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APPENDIX B
Phase 1 Environmental Site Assessment,
NWTel Taglu Microwave Site, Kure Engineering Inc,
September 2020

September 14, 2020

GNWT Lands – Beaufort Delta Region
Bag Service 1, Inuvik NT X0E 0T0
ATTN: Dan Carmichael, Regional Superintendent, Beaufort Delta Region,
Dan_Carmichael@gov.nt.ca
RE: NWTel Taglu Site Post Asset Removal Phase 1 ESA

Dear Mr. Carmichael,
Please find the Phase 1 Environmental Site Assessment (ESA) and asset removal report from
the Northwestel microwave tower site at Taglu issued by KES on behalf of NWTel. The
report contains details of the 2020 clean-up activities, documentation of disposal of both
hazardous and non-hazardous wastes and enhanced Phase 1 ESA results and discussion. The
Phase 1 ESA focuses on remaining Areas of Concern (AEC) after removal of all the
infrastructure.
As verified by your Resource Management Officers all infrastructure and debris have been
removed from the site in preparation for eventual termination of the NWTel lease
agreement. Sampling as part of the enhanced Ph 1 ESA has confirmed limited Petroleum
Hydrocarbon (PHC) contamination in the bottom of a pond area beneath former site
structures which exceeds CCME Tier 1 criteria.
It has been recommended in the report that NWTel pursue a risk managed approach in
dealing with the remaining contamination considering the limited extent of contamination,

403.352.8514

kes@kure.ca
36124 Range Road 22, Red Deer County AB T4G 0J8

remoteness of the site and seeming lack of ecological exposure pathway. This approach
would involve completing a Quantitative Site-Specific Risk Assessment to verify the
acceptability of the latent concentrations of hydrocarbons and development of a Risk
Management Plan for ongoing administration/monitoring of the site.
If you have any questions or comments please do not hesitate to contact me via e-mail and I
will try to clarify. Before moving forward with the recommendation, I would appreciate a
teleconference with yourself, your staff and NWTel representative John Yeulet to discuss the
planned approach, to make sure we address any GNWT concerns and requirements,
sometime before mid October? Thank you for your time and consideration.
Kindest regards,

Kurt Kure, P. Eng.
Kure Engineering Solutions Inc. (KES)

cc:

John Yeulet, Implementation Manger, Northwestel Inc., jyeulet@nwtel.ca
James Lay, VP, E. Grubens Transport Ltd., jameslay@egrubens.com

403.352.8514

kes@kure.ca
36124 Range Road 22, Red Deer County AB T4G 0J8

NWTel Taglu Microwave Site

Asset Removal Summary Report
Phase I Environmental Site Assessment
Post Dismantling and Removal

Rev 0. – September 11, 2020

Red Deer County, Alberta
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Executive Summary
Northwestel (NWTel) contracted with E. Gruben’s Transport (EGT) for the dismantling of the remote Taglu microwave site
located in the Mackenzie Delta in the Northwest Territories. The dismantling and removal activities occurred March 6 to March
20, 2020. Kure Engineering Solutions Inc. (KES) was engaged by EGT to act as the Environmental Resource Firm (ERF) to
document dismantling and removal activities, manifest and sign off on bill-of-lading (BOL) for wastes off-site to final disposal,
and review and approve contractor reporting and methodologies.
When all site infrastructure was removed, a site reconnaissance was conducted in the summer to remove any remaining debris
covered by the snow during the main clean-up effort. The final state of the site and any remaining Areas of Environmental
Concern (AEC) were documented in the form of an enhanced Phase 1 Environmental Site Assessment (ESA) report. This
summer site visit occurred July 28-29, 2020.
The enhanced Phase 1 ESA included a review of available historic information, interviews and a site reconnaissance conducted
in general accordance with guidance provided by Canadian Standards Association (CSA) Standard Z768-01.
The NWTel Taglu site is a 2.9ha lease located in the Mackenzie River Delta 13km south of its confluence with the Beaufort Sea.
The remote site is approximately 130km north of Inuvik and 70km east northeast for Tuktoyaktuk, 200m south of the Harry
Channel of the Mackenzie River.
The NWTel site facilities have been present and periodically in active operation for over 35 years and consisted of a microwave
communications repeater tower, communications building, survival shelter/office and generator skid with diesel storage in
various configurations.
Land use adjacent to the site consists of mostly undeveloped delta lands except for the former Imperil Oil drilling site to the
northeast along the Harry Channel. The Imperial site should not pose a risk to the environmental condition of the lease given it
is some distance down gradient from the subject site and potential contaminant migration is unlikely.
Based on the findings of the Phase 1 ESA, Areas of Environmental Concern (AECs) where contamination is known to be present
and Areas of Potential environmental Concern (APEC) where contamination may be present, were identified on the Taglu
lease. With the removal and appropriate disposal of the facilities, most former ongoing APECs are no longer of concern.
Areas of Potential Environmental Concern (APEC)
APEC 1 – Former Generator Fuel Storage Location – PHC contamination could have occurred during 25 years of fuel
handling and storage at this location. The area was observed to be well vegetated with no obvious staining or indications of
surficial PHC contamination such as sheen on the water or overt olfactory indication of PHC presence. It is unknown if
potential former contamination of the earthen bermed area was removed during the containment upgrade. Any potential
deeper contamination would be limited to permafrost depth and managed with AEC1 due to its close proximity.
Areas of Environmental Concern (AEC)
AEC 1 – PHC Contamination from Confirmed Spill from the Office Shelter Furnace Fuel Tank – A diesel spill occurred in
October 2000 of 373L of diesel in frozen conditions. A clean-up of the spill ensued in the spring but it is expected that some of
the released diesel would have made its way into the pond area directly beneath the building structures. Anticipating PHC
contamination at this location, a sampling program was conducted and confirmed contamination in the pond base and found
in excess of CCME Tier 1 and Tier 2 Management Level criteria within sediment from the pond. Based on the sheen that
developed when the pond bottom was disturbed, an estimated area of 100-250m2 may contain PHC impacts above criteria.
The contamination likely extends to permafrost which would be in the range of 0.3 to 1m deep. It is expected that as little as
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30m3 (in-place) of PHC contaminated sediments/soil exceeds CCME Tier 2 Management Criteria for the F2 fraction, with up to
125m3 soil above the CCME Tier 1 Criteria.
With the confirmed PHC contamination on the lease, two possible approaches are available to NWTel in the management of
the site. The first option is the excavation and treatment or southern landfill disposal of impacted soil and the second being
the development of CCME Tier 3 Site Specific Criteria through an Ecological Risk Assessment (ERA) coupled with a Risk
Management Plan (RMP). It is recommended that NWTel develop CCME Tier 3 Site Specific Criteria for the site and RMP, for
presentation to GNWT Lands. Notwithstanding the results of the ERA, the managed risk process is recommended, given the
limited exposure potential to local ecosystem with contamination being below ponded water which is frozen much of the year;
the potential for further permafrost degradation in the area if excavation were pursued and; the remoteness of the site.
Further site investigation may be necessary in preparation of the ERA or Remedial Action Plan (RAP) but not expected at the
time of writing.
This executive summary has been prepared to provide a general overview of this project and the reader should not rely
on it for any purpose except for which it was prepared. Only the full report should be relied upon for information
regarding findings and recommendations.
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Introduction
Project Background
Northwestel (NWTel) contracted with E. Gruben’s Transport (EGT) in early 2020 for the dismantling of the remote Taglu
microwave site located in the Mackenzie Delta in the Northwest Territories. Kure Engineering Solutions Inc. (KES) was
engaged by EGT to act as the Environmental Resource Firm (ERF) to document dismantling and removal activities,
manifest and sign off on bill-of-lading (BOL) for wastes off-site to final disposal, and review and approve contractor
reporting and methodologies. When all site infrastructure was removed, a site reconnaissance was conducted in the
summer to remove any debris hidden by the snow during the main clean-up effort and to document the final state of the
site and any remaining Areas of Environmental Concern (AEC) in the form of an enhanced Phase 1 Environmental Site
Assessment (ESA).
The following report documents investigation methodologies and presents the results of the enhanced Phase I ESA. The
dismantling and removal activities occurred March 6 to March 20, 2020 and the final site inspection component of the
project was conducted on July 28-29, 2020.

Project Objective
The objective of the Phase 1 ESA was to identify past and present land use that may have resulted in contamination of the
Taglu lease which may require further investigation, remediation and/or risk management in accordance with existing or
future contaminated sites regulatory regimes that may be applicable to the NWTel Taglu site. Ultimately NWTel is wishing
to terminate the lease and deliver possession back to Department of Lands, Government of the Northwest Territories,
which is conditional on the land being in ‘restored condition’.

Scope of Work
The scope of work presented below was based on portions of the NWTel request for proposal (RFP) for Project PEATS
52165 & NW-1895 relating to the scope of the Environmental Resource Firm. Investigation methodologies used during the
environmental assessment were generally based on guidance provided by Canadian Standards Association (CSA) standard
Z768-01 and instruction provided by NWTel.
Tasks completed to meet the project objectives, included the following:

SITE DECOMMISSIONING TASKS

 Pre-Demolition Site Reconnaissance – An initial site reconnaissance was conducted to identify and inventory the

various hazardous and non-hazardous waste streams from the demolition and verify methodologies for site removal
and disposal options. The general waste streams, previously identified in the RFQ and supporting waste
characterization report, required confirmation. The pre- removal site reconnaissance informs the identification of
concerns presented in this report.

 Document Site Activities – As dismantling of the Taglu Site progressed, site activities were documented with photos
and daily reports issued to NWTel for the duration of project. The daily reports are included in the Appendices.
Contractor procedures and reporting were reviewed, and the work overseen by the ERF. The ERF acted as a site
representative for NWTel, monitoring adherence to the land use permit conditions and liaison with government
officials that visited the site.
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 Manifest and Bill-of-Lading Preparation and Sign-off – Hazardous and non-hazardous components removed from

the site were inventoried on BOL and manifests at the various stages of the project. Wastes were documented; first
during the removal and transport from the lease to a secondary staging yard in Inuvik, and then again during further
processing, repackaging and transportation to the final disposal location. This provided traceability custody from the
waste generator to final disposal location. The ERF also monitored conformance with Transportation of Dangerous
Goods (TDG) regulations in shipment of hazardous wastes.

PHASE I ESA TASKS



Historic Research and Records Review – This included readily available historic records from NWTel Archives,
Government of Northwest Territories, Environment Canada, Natural Resources Canada (NRCAN), Federal
Contaminated Sites Inventory (FCSI), National Pollutant Release Inventory (NPRI), Inuvialuit Lands Administration
(ILA) and aerial photographs.



Interviews – Interviews were conducted with current and former employees of NWTel and ATCO, as well as
governmental departments that have done inspections at the site regarding site activities, historic land use on and
adjacent to the lease.



Site Reconnaissance – A final visual inspection of the lease and adjacent properties was conducted to establish
current site conditions on and adjacent to the parcel. The reconnaissance was used to identify items such as surface
staining (oil staining, surface depressions, fill areas), stressed vegetation, evidence of aboveground storage tanks
(ASTs) and underground storage tanks (USTs), effluent discharges (air and water), waste management practices,
and locations of chemical storage areas (I.E. fuels, oils, preserved wood, herbicides, pesticides etc.).



Identification of Concerns – Areas of Potential Environmental Concern (APEC) where contamination was
suspected and/or Areas of Environmental Concern (AEC) where contamination was known to exist were identified
based on records review, interviews, and site inspections.



Report Preparation: A final report was prepared to compile historic information, document methodologies utilized
during the investigation, summarize the results of the investigation and provide recommendations for mitigative or
further investigative action, as required.

ENHANCED PHASE I ESA TASKS



Sampling for Petroleum Hydrocarbon (PHC) Contamination – A diesel fuel spill was reported in October 2000 and
was identified as an AEC early in the project. To advance the understanding of the scale and extent of the possible
PHC soil contamination, soil samples were collected at the request of NWTel. Samples were gathered from the
likely worst-case location, as scouted during the site reconnaissance, to determine potential magnitude of source
contamination level. Soil and shallow groundwater samples were also collected laterally and toward the nearest
receptor, the Mackenzie River, to delineate the extent and potential impact on the local surroundings.
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Site Description
General Description
The NWTel Taglu Microwave lease site is located in the Mackenzie Delta at the coordinates centered at 69 22’ 16”N,
Longitude 134 53’ 17”W in UTM Zone 8. The site is located 70 km West Northwest from the hamlet of Tuktoyaktuk, 2 km
directly south of Big Lake and 13 km off the Mackenzie’s
confluence with the Arctic Ocean. The 2.9 ha lease, with a
boundary 183m by 158.5 m, is located 215 m southeast of
the Harry Channel of the Mackenzie River as shown in
Figure 1.
The site is remote and only accessible in summer months
via helicopter (132 km from Inuvik), boat or barge and in
the winter by ice road. An ice road was developed to
remove infrastructure from the site in early March. The
158 km ice road routing from Inuvik to Taglu and general
location of the site is shown in Figure 2

Physical Setting
Physical information including general climate, regional
topography, surficial geology, and regional hydrogeology
are provided in the following section.

Figure 1 - NWTel Lease Boundary and Locality Sketch

Climate
The average daily mean temperature is -10.1°C and the
total annual precipitation is 160.7 mm, 74.9 mm which
falls as rain and 130.1cm as snow. Climate information is
based on climate data acquired from Environment
Canada for Tuktoyaktuk Airport weather station, Climate
ID 2203912 for the years 1981 to 2010. A summary of the
monthly data is included in the Reference Appendices.

Topography
The lease being on the Mackenzie Delta, and same
elevation as the surrounding area at about 10m ASL.
There are localized areas of higher elevation, including a
Figure 2 - Ice Road Route to Taglu and General Geographical
Setting
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pingo and ridge 3 km east of the site.

Figure 3 - Local Topography

Surficial Geology
The Taglu lease is situated on an alluvial plain of silt, sand, and gravel deposited in the Mackenzie Delta. The delta is an
area of continuous permafrost. Permafrost is present beneath the site as evidenced by the polygons in the vicinity of the
site. The active layer has a maximum thickness of 40cm and the underlying alluvial material is generally covered with a
loose mat of organics, mainly plant root mass approximately 20-30 cm thick, as observed during sample collection.

Hydrology and Surface Water Bodies
The area is flooded annually from the time of local ice breakup near the beginning of June until early July. During the
summer reconnaissance, grassy debris was found 30 cm up from ground surface on local vegetation left from the 2020
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flooding. Local hydrometric data is available for Big Lake at Taglu Island (Site ID 10LC020) which is located 3 km north of
the site. The Harry Channel of the Mackenzie River is 210 m north west of the site.
At the time of the summer site visit, the water level was 8.5 m at Big Lake. Earlier in June, the water level was at 10.5 m,
giving an indication of flooding that occurs annually. A photograph was taken of the site during flood conditions in early
June 2020 during a GNWT site visit.

Contaminant Migration Pathways
Contaminant migration from a particular source is most likely to occur by surficial water flow in the active layer in the
summer months. However, active layer surficial groundwater movement is limited due to the short time span that the
ground is thawed and therefore permeable, as well as the nominal slope and groundwater gradient driving contaminant
movement.
The site is flushed every year with non-erosional floodwaters dispersing any potential surficial contaminants from over the
winter. Other mechanisms for migration such as windborne deposition, physical relocation of contaminated soil by
erosion or by people, and/or vapour migration generally would not apply to this location given its wet nature, inaccessible
location, and frozen state for most of the year.

Factors in Potential Contamination from Adjacent Land Use or Historic Events
In order to identify if adjacent land use or historic events have the potential to influence conditions on the subject property,
a sample area of 300 m of the lease boundary was considered. Site specific conditions, such as the presence of surface
water bodies (typically representing a barrier to groundwater migration), are also taken into consideration. Other factors
taken into account include:



The size and nature of the source (i.e. residential, commercial or industrial scale);
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The potential presence of dense non-aqueous phase liquids. These contaminates are not constrained vertically by
the presence of a water table and can migrate against the apparent or inferred groundwater table following
underlying geological stratigraphy.




Depth to groundwater and sub-surface soil permeability; and,
Utilities, which may act as subsurface interceptor barriers or a pathway for increased contaminant migration rate
and re-direction.
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Regulatory Context
As the site is located within the Inuvialuit Settlement Region (ISR), it falls under GNWT territorial jurisdiction with comanagement according to the Inuvialuit Final Agreement (IFA) and would be subject to the following territorial legislation:






Environmental Protection Act (EPA)
GNWT Approach to Contaminated Sites Management – August 2019 (Sites under GNWT ownership)
GNWT Environmental Guideline for Contaminated Sites Remediation
ISR Environmental Impact Screening Committee (EISC),

Federal environmental acts, regulations and guidelines that may be also applicable to the crown land, include but are not
limited to:










Canadian Environmental Protection Act (CEPA);
Fisheries Act;
Species at Risk Act (SARA);
Transportation of Dangerous Goods Act (TDGA);
Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG);
CCME Canada Wide Standards for Petroleum Hydrocarbons (PHC) in Soil (PHC CWS);
Health Canada (HC) Canadian Drinking Water Guidelines and,
Federal Contaminated Sites Action Plan (FCSAP) Interim Groundwater Quality guidelines.

Inuvialuit Land Co-Management
The Inuvialuit Settlement Region (ISR) was established through the Inuvialuit Final Agreement (IFA) ratified by the
Government of Canada in 1984. The IFA enabled the establishment of a system of joint management, involving the
Inuvialuit and the territorial and federal governments. The location of the lease is in GNWT lands and its disposition is
subject to review by the Environmental Impact Screening Committee (EISC), made up of Inuvialuit and government
representatives. Developments/activities relating to industrial site clean-up and restoration within the ISR are referred to
the EISC for review, comment and approval.
Since the site is on crown land administered by the GNWT, remediation of potential contamination would follow GNWT
management protocols described in the section below with review of site activities by the EISC.

GNWT Contaminated Sites
Being on crown land, the site would be principally managed by GNWT Lands and possibly an assigned Crown-Indigenous
Relations and Northern Affairs Canada (CIRNAC) representative with consultation from other regulatory partners. The
following is an excerpt from the GNWT website on the progression of management steps for an identified contaminated
site closure on GNWT owned sites; in this case for lease termination and return to GNWT. The steps are further detailed in
the GNWT Environmental Guideline for Contaminated Site Remediation (November 2003). These guidelines refer to the
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Canadian Council of Ministers of the Environment – Canada-wide Standards for Petroleum Hydrocarbons (PHC) in Soil
(January 2008) for PHC Tier 1 criteria and processes for establishing Tier 2 and 3 site-specific criteria.
“The GNWT determines remediation approaches based on land use, the feasibility of remedial technologies, cost, and public and regulatory
acceptance. Remediation is guided by the applicable environmental standards and legislative requirements.
The GNWT has adopted a risk-based approach to the management of contaminated sites. The objectives of a risk-based environmental
management approach are to assess risks to human health and the environment and to implement risk management solutions considered to
be protective of those risks. This involves identifying the contaminants of concern, identifying potential receptors, determining potential
exposure pathways, and estimating the level of risk based on the pathways. In addition, the risk-based approach implies a prioritized
allocation of resources within the GNWT.
The risk-based approach incorporates several components including site identification and characterization, detailed site investigations and
risk assessment, evaluation of different risk management strategies, implementation of a selected management strategy, assessment and
monitoring. These components are realized through a nine-step process known as the “Steps for Managing a Contaminated Site”. These
steps identify scientific tools and documents that are available for use in the management of GNWT contaminated sites, of which, only the
initial assessment steps may be required in the event a risk management option takes priority over further remedial activity. Risk
management of a contaminated site may still be subject to a monitoring requirement.
Steps for managing contaminated sites:
1.

Identification of a Site – A site is identified as a potential contaminated site.

2.

Phase I Environmental Site Assessment (ESA) - The process, as outlined in CSA Standard Z768-01, by which a qualified person
determines whether a property is, or may be, contaminated. This is most often completed through a records review and site visit.
Phase I ESA reports must be submitted to the applicable regulatory authority.

3.

Phase II ESA - The process, as outlined in the CSA Standard Z769-00, by which a qualified person characterizes, determines
concentrations, delineates and quantifies contaminants on a site. The Phase II ESA reports must be submitted to the appropriate
regulatory authority.

4.

Human Health and Ecological Risk Assessment (HHERA) – HHERAs are typically required when removal of a contaminant of
concern is deemed extremely difficult and/or cost prohibitive. If required, an assessment by a qualified person determines the
nature and probability of adverse health effects on humans and the ecosystem if exposed to contaminants identified by the ESAs.
HHERA reports must be submitted to the applicable regulatory authority.

5.

Risk Management Plan (RMP) – A RMP would follow the assessment phases supported by an HHERA. This would also allow for a
tailored approach, considering remediation and/or monitoring requirements.

6.

Remedial Action Plan (RAP) - A RAP is a plan that identifies site specific remedial objectives and options for a contaminated site;
outlines their feasibility; describes a preferred conceptual remediation plan and monitoring plan; and, if appropriate, requirements
for on-going site management. The RAP needs to be submitted to the applicable regulatory authority for review and approval.

7.

Remediation – Includes performance of the site remediation works carried out by consultants and contractors in accordance with
the approved RAP, engineered designs, and specifications. A remediation report detailing activities completed must be submitted
to the appropriate regulatory authority for final clearance.

8.

Monitoring – Includes any post-remediation inspections, monitoring and/or maintenance activities that may be required.
Monitoring reports generated need to be submitted to the appropriate regulatory authority.

9.

Site Closure – Upon completion of both remediation and monitoring, or if post-remediation monitoring is not required, a site closure
report must be completed and submitted to the appropriate authority for site closure approval. This will need to be completed for
all regulatory authorizations.
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CCME – Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil
Considering former site use and confirmed diesel contamination related to site activities, the CCME – Canada Wide
Standards for PHC in Soil referenced by the GNWT Environmental Guidelines for Contaminated Sites would be utilized as
guidance in preparing site-specific management criteria for PHC.
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Historic Records Review
The following information was based on a review of historic records and information provided by governmental agency
representatives and provides insight into the site and adjacent property development, use and activities which could
potentially contribute to site contamination.

Historical Aerial Photographs
A series of aerial photographs showing the site were found in a search of the location in the Natural Resources Canada
Satellite imagery and air photos database (https://www.nrcan.gc.ca/maps-tools-publications/satellite-imagery-and-airphotos/10782). Aerials photographs were found of the site from the years 1972, 1973, 1976, 1985, 1992, and 2004 in the
results. However, their office closure due to COVID-19 with the resulting backlog, prevented the order from being fulfilled
in time for the report.

NWTel Internal Records
Lease Agreement Renewal 2014
NWTel provided the lease agreement, dated November 5th, 2014, for review and is included in the Appendices. It describes
the general conditions for the lease and defines the lease boundary. The 20-year lease was granted in 2014 extending to
2033.
The lease agreement has conditions relating to:








fuel storage within 31m of the highwater mark
spill reporting and precautions for migration of spilled fuel into water bodies
allowance of daily incineration of combustible garbage and debris
prohibition against discharge or deposit of any refuse or waste material in body of water
termination of the lease requiring removal of buildings or other structures owned by the lessee and the land
returned in restored condition
restoration of the land as required by the GNWT with costs recoverable from the lessee

Spill and Mitigative Action Memo 2000
A report that appears to be an internal memo provides details on a spill that occurred in October 2000 and the subsequent
response provided by NWTel. The memo indicated that 373 L of P-50 diesel fuel spilled from a 1,130 L day tank located
adjacent to the office bunkhouse. The return line was not connected resulting in the release. The temporary day tank was
being used because the main gravity feed tanks had fallen off the piles and could not be used.
The clean-up of the spill occurred prior to April, 2001 and the gravity feed tanks were replaced with 3 new double-walled
tanks. Fuel from two 13,637 L tanks was removed from the former gravity tanks and placed into fuel sloops prior to
removal. These were replaced with three pumped, double-walled tanks that were present until removal in 2020. Eighteen
cubic meters of diesel-contaminated snow were removed from the site as part of the clean-up. Scrap metal, old batteries
and other debris were also removed in early July 2001.
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DIAND had completed an inspection on July 12, 2001. Issues were identified with the condition of the access road to the
river which were corrected in September 2001 with reseeding of the access.

Site Inspection 1991
A “Maintenance Inspection of Taglu Tower” report from July 29 & 30 1991 was provided by NWTel which provided mostly
technical details on the tower configuration and mechanical status. Some observations of environmental significance
include:



10-20% paint loss with remaining paint exhibiting some peeling and flaking resulting in diminished visibility. In later
sampling, paint from the tower was found to contain lead.




The site is very poorly drained and very ‘marshy’




The berms around previous fuel tanks were incomplete and required finishing

Garbage, construction debris and unused parts found around the site and it was recommended that they be
removed from site

Photos show the location of the previous fuel tank installation and berm

Comments and Recommendations for Architectural, Structural, Civil Works, Mechanical and
Environmental for Northwestel Facilities Taglu, NT – February 4th, 2001
A report prepared by A.D. Williams Engineering Inc. documents a field visit conducted on February 1st, 2001, assessing the
site facilities and providing recommendations for upgrades to the facility for recommissioning. Comments pertaining to
possible environmental conditions at the site are as follows:




The facility was constructed in the late 70’s early 80’s and had previously been shut down in 1993
The gensets had 718 hours of operation on unit A and 319 on unit B. The fuel supply for each unit came
independently from one of the two main fuel tanks, in a gravity feed system through a small warm-up tank in the
building.
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The Unit B genset had been disconnected from the main fuel tanks and temporarily run from the office/bunkhouse
tank in 2000.



There were two 13,700 L diesel tanks mounted on wooden piles and located inside a pre-cast concrete containment
that was 500 mm high and approximately 6,100 m square in size. The tanks had fallen off the piles. The
containment had a lightweight arctic liner throughout and wrapped around the piles. However, the seal between
the liner and pile was suspect. No mention was made as to the quantity of diesel in either of the tanks.



Limited evaluation of potential spills in and around the generator shack and tank farm were completed because of
winter conditions. Two soil samples were obtained beneath the snow and ice which had olfactory indications of
diesel present; however, these samples weren’t analyzed. It was recommended that a further investigation be done
in the summer.

Taglu Microwave Tower Site Inspection Report – Terrain Solutions Inc. – May 31, 2018
The site had been inspected on May 15th, 2018 by Terrain Solutions Inc. with the purpose of cataloguing remaining
infrastructure onsite for potential removal. The report listed infrastructure and provided sampling results for lead paint
and suspect asbestos containing materials (ACM) to characterize waste for removal and disposal options. The report was
provided to EGT in the request for proposal documents.

Government of Northwest Territories
Environmental and Natural Resources (ENR) Spills Database
The database for spills reported to the ENR was searched from 1970 onwards for references to the Taglu site. Four
references to Taglu were found but did not appear to be related to the NWTel lease. The database could not be searched
by geographic coordinates and seemed inconsistent in data entry and therefore not particularly reliable.

ENR Lands
Donald Arey, Manager of Resource Management, Department of Land in the Beaufort Delta Region, was contacted by
telephone on August 10th, 2020 regarding the site. Mr. Arey reviewed the department’s file and previous site inspection
records related to the site and did not identify areas of concerns.
Relevant points from the conversation with Mr. Arey:






He was aware of a previous spill but didn’t have any details relating to it.



The permit for asset removal will be closed upon inspection.

The original lease agreement was issued in May 1974
The site was visited once every 3 years unless there was reason for more frequent visits
Expressed that any potential PHC contamination would need to be removed to return the lease to original condition
before the lease agreement could be terminated.

Subsequent to the Phase 1 site reconnaissance and debris removal, NWTel received at letter from Mr. Arey dated August
6th, 202o , regarding the Land Use Permit No. N2020U0001 for asset removal from the lease. The letter included an
inspection report from July 31st , 2020 indicating that “all material from the site was removed, no visual environmental
concerns was observed. All aspects was satisfactory at the time of inspection”.
Mr. Arey had also visited the site March 9th, 2020 during the removal of structures and debris in March and didn’t raise
any issues with the removal activities and site.
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ENR Water Resources
Lloyd Gruben, ENR Water Resources Officer, Inuvik Region, also responded to a request for information about the site.
Mr. Gruben was not aware of any concerns with the site in his tenure with ENR since 2012 and was going to review the
previous files for items of potential environmental concern.
Mr. Gruben also visited the site during removal activities on March 19th with Lila Voudrach, ENR Wildlife Officer. Mr.
Gruben confirmed that operation of the site complied with the permit conditions.
An inspection report from a site visit made August 7 by GNWT Department of Land’s Resource Management Officers, was
supplied to NWTel and is included in the Appendices. The inspection indicated the site condition was acceptable.

Federal Contaminated Sites Inventory
A search for the Federal Contaminated Sites Inventory (FCSI) did not identify any contaminated sites in the vicinity of the
subject property, the nearest being site 00002520 approximately 7 km to the west.
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Interviews
NWTel Personnel
Barry Sugden – NWTel Maintenance – 2020-08-04
A telephone interview was conducted with Mr. Sugden who is currently retired after 20 years of supervising diesel
maintenance for NWTel sites in the Yukon and Northwest Territories. His work consisted of contracting and managing
fueling operations, engine changes and maintenance and fuel containment systems. Mr. Sugden estimated he had been
to the Taglu site personally three times over his 20 years in the area. According to his recollection there was always
ponded water around the site structures.
ATCO had done all the maintenance since the late 1990s. He had managed the tank change out project in 2001. He stated
that the former 3 tanks on site were gravity fed from a connection on the bottom of the tank to the gen shack, and there
was some type of alarm system for fuel leaks. This was changed to a pumped system with the new tanks.
Mr. Sugden commented on other potential environmental contaminants. Equipment containing Polychlorinated
Bisphenols (PCB) oil was generally removed from NWTel sites in the early to mid 90s and he could not recall if there was
any electronic equipment with PCBs in the communications building. There was a large number of lead acid batteries for
the uninterruptable power supply (UPS) in the communication building and they were changed out periodically.

ATCO Personnel
Dave Laveck – ATCO Maintenance – 2020-08-04
A telephone interview was conducted with Mr. Laveck who had supervised site maintenance at the Taglu site for ATCO.
He estimated he had been to the Taglu site personally two or three time three times since ATCO had the contract for
maintenance since 1998 along with 200 other locations. The site discontinued operation around 2010 and he had overseen
a contract to incinerate the remaining diesel in the site tankage, after trying to burn it off with the site genset which was
taking too long. He didn’t have any knowledge of the communication equipment or other possible site contamination. He
suspected that maintenance files for the site had been thrown out but was going to check with his supervisor.
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Site Reconnaissance
2020 Spring Site Dismantling and Removal Activities
EGT was contracted to complete the site dismantling and removal of the buildings, tower, piles and debris from the site.
This work occurred between March 6th and 20th, 2020 which is documented in daily reports supplied to NWTel throughout
the project and attached in the Appendices.
An inventory was made of hazardous materials and site infrastructure to be removed on March 7th, which confirmed
information provided in the Terrain Solutions 2018 inspection report. Potentially hazardous components were segregated
into the generator shack to be trucked to Inuvik and then packaged for southern disposal. These materials included oil
pails, assumed PCB fluorescent lighting ballasts from the communications building, lead acid batteries and ACM wallboard
of the generator building. The thermostats were checked for mercury switches.
The work undertaken to decommission the site included:
1.
2.

3.
4.
5.

6.
7.

8.

Constructing a 100 km ice road to gain access to the site.
Mobilizing equipment to the site including a Delta, Snow Cat, Survival Trailer, light/power stand, mechanics truck,
snowmobile and loader with bucket, forks and V-plow. The equipment was transported to site on three Lo-boy
trailer units.
Build-up ice road and pad for access from the river and around work areas. Set up survival shack.
Segregation of hazardous materials and a bermed area for storage of fuel and lubricants brought to site
Removing buildings, tower pieces which had been previously dismantled, dropped to the ground and stacked in
pieces and tanks from piles. The removed items were trucked to EGT’s Inuvik yard for staging. One load per day
per truck was possible with two truck operating on a consistent basis.
Excavate ice and soil around piles (32 steel and 14 wood) and cut off below grade. Backfill hole to apparent grade.
Waste sizing and packaging was completed at EGT’s yard in Inuvik in the later part of the project, during weather
days when access to the site was not possible and generally involved:
a. 8 hour Asbestos worker refresher training for the crew involved in removing the asbestos wallboard from
the interior of the generator shack.
b. ACM removal from the generator shack.
c. Cutting up the lead painted exterior of the gen shack to be shipped with the tower pieces.
d. Packaging and TDG labelling of PCB ballasts.
e. Sizing and fitting the lead painted tower pieces into a 40 ft iso container for transport to Richmond Steel
to avoid scattering of flaking paint from the tower during transport.
f. Separating all non-hazardous waste and trucking it for disposal at the Inuvik Waste Management facility.
Verification of removal of all visible waste from the Taglu site and demobilization of the equipment.

The table below lists all the manifests created for loads transported from the Taglu Site to the EGT Yard for staging in
Inuvik or for non-hazardous waste disposal at the Inuvik Solid Waste Disposal Facility (ISWDF). Copies of manifests
are included in the Appendices.
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Load

Date

Manifest
Number

Contents

Hauled
From:

Hauled to:

1

2020-03-08

EGT6453

Taglu Site

2

2020-03-08

EGT6454

3

2020-03-09

EGT6455

4

2020-03-09

EGT6456

5

2020-03-10

EGT6457

6

2020-03-11

EGT6458

1 - Survival Shelter Skid
2-Tower pieces
Gen shack with assorted loose waste
2 -Tower pieces
6 - Tower Sections, Antennae and
Ladder/structural
2 - Tower Sections, 3 Pieces of piping
1 - Tank 13500L
2 - Tank 13500L
2 -Coils of guy wires
1 - Communication building

7

2020-03-11

EGT6459

Taglu Site

8

2020-03-12

EGT6460

9

2020-03-13

EGT6461

3 - Wooden Stairs and Board walk
1 - 150gal Tank
1 - Structural base to communication
building
1 - Tower Ladder and pieces
3 - Structural members from beneath
tanks
Communications Bldg

EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area

10

2020-03-13

EGT6462

11

2020-03-13

EGT6463

12

2020-03-18

EGT6465

13

2020-03-19

EGT6464

14

2020-03-20

EGT6466

15

2020-03-21

EGT6470

16

2020-03-21

EGT6471

Genshack heating ducts and piping

17

2020-03-22

EGT6472

Scrap Steel guy wire and general steel

150 gal tank, Galvanized steel from
tower, Tank structural, Communication
Bldg Structural Base, Guy Wires
Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs
20ft container with piles and loose
materials from site
8 - Creosote piles
Guy wire anchors and non-hazardous
structural base
Interior Structure of Generator Shack
insulation, strapping and 2x4 pcs

Taglu Site
Taglu Site
Taglu Site
Taglu Site
Taglu Site

Taglu
Site
EGT Inuvik
Staging
Area
EGT Inuvik
Staging
Area
EGT Inuvik
Staging
Area
Taglu Site
Taglu
Site
Taglu Site
EGT Inuvik
Staging
Area
EGT Inuvik
Staging
Area
EGT Inuvik
Staging
Area

EGT Inuvik
Staging Area
ISWDF

ISWDF

ISWDF

EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
EGT Inuvik
Staging Area
ISWDF

ISWDF

ISWDF

Asset Removal Summary Report
Phase I Environmental Site Assessment | 23

Hazardous waste disposed of from the Taglu Site are listed in the table below:
Load

Date

Manifest Number

Contents

Hauled
From:

Hauled to:

1

2020-04-03

EGT5479

Packaged Asbestos from
generator shack (590kg)
Palletized Creosote Pilings (540kg)

EGT
Invuvik
Staging
Area

Tervita, Ft.
Nelson, BC

EGT Ticket No.
013073

2

2020-04-09

EGT8036
(Hazardous Waste
Manifest#NT203264
EGT6584

3

2020-03-24

EGT6473

Two pails PCB light ballasts (21kg)
2 Crates of lead acid batteries
(71kg)

EGT
Invuvik
Staging
Area
40ft Iso container with lead
EGT
amended painted tower and gen
Invuvik
shack exterior. (28,120 lbs)
Staging
Area
10-Pails of new and used oil (200L) EGT
Invuvik
Staging
Area

Aevitas

Richmond Steel
Fort St. John, BC
EGT Tuk Waste
Oil Burner

2020 Summer Site Observations and Conditions
Mr. Kurt Kure (KES) returned to the site on July 28th and 29th by helicopter accompanied by two EGT labourers to remove
remaining site debris or piles previously hidden by snow, conduct a final inspection of the site documenting conditions, and
collect samples to confirm the magnitude of PHC contamination and provide preliminary information on the extent.

Debris and Pile Removal Activities
Over the two days, debris was gathered from the site and sized to be slung to EGT’s yard in Tuktoyaktuk. All debris was
non-hazardous in nature. Daily reports were provided to NWTel for the work conducted and are included in the
Appendices. One helicopter load weighing approximately 800 lbs. was collected and included a door, ladder, bolts and
nuts, glass light covers, grounding cables, pop cans and miscellaneous metal scrap. Four piles from the former tank
installation were also found, excavated by hand and cut below grade.

Post Removal Site Observations and Conditions
Observations of the site and/or conditions that may represent potential environmental concern or may be relevant during
future investigations are included in the following table:

Summary of Site Observations/Conditions
Septic Systems
Drinking Water

No indications of septic system on site, the survival shelter did not have a toilet,
shower or sink.
Drinking water was brought on site as needed. A tank or water system was not
observed at the site.
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Indication of previous
Environmental
Investigation and /or
Remediation
USTs and ASTs

Sumps, Pit and Lagoons

Surface Staining, Spills
and /or Stress
Vegetation

Hazardous Materials,
Waste Management or
Waste Burning

No indications of previous environmental investigation, such as groundwater
monitoring wells were identified. Excavations were not observed.
Three empty double walled 13,600 L Clemmer fuel tanks were removed from the site.
An area east of the former generator shack had remnants of an earthen berm
indicating possible tank storage
Furnace fuel tank on the survival shed
2 double walled 300 L day tanks in the generator shack
No man-made sumps, pits or lagoons were identified or reported.
A pond (approximately 250 m2) has developed around the former site structures
extending east encompassing the formerly bermed area. The ponded water was on
average 10-15 cm deep and up to 40 cm deep in places. It is suspected that the pond
formed due to degraded permafrost around the site piling.
The pond described above was well vegetated around the exterior but was void of
vegetation in the central portions. A sample was collected from the bottom of the
non-vegetated section of the pond.
When wading through the pond to collect debris a sheen would develop on the
surface of the water. The sheen wasn’t observed before agitation of the sediments
and the ponded water was clear. Sometimes the sheen can be biologic in nature, but
the appearance of this particular sheen indicated free phase PHC coming from the
pond sediments.
All hazardous materials related to the site structures were removed from the site in
the March clean-up and sent for appropriate disposal.

Asbestos Contain
Materials (ACMs)
Polychlorinated
Biphenyls (PCBs)

There were no indication of burn pits or dump sites on the lease although there was
scattered debris collected over the lease area.
The remnant of the berm observed east of the former generator building was of a
sand and gravel not native to the site, indicating the fill had been brought into the site
Potential anthropogenic sources of methane, such as buried waste (ie. landfill sites) or
buried wood waster were not identified at the site.
ACMs were identified in the generator shack and were removed and disposed of
appropriately.
No PCB containing equipment was found in the communications building as all
equipment had been previously removed.

Chlorofluorocarbons
Lead and Mercury

Fluorescent light ballasts potentially containing PCB were removed and transported
for disposal.
Refrigeration equipment was not observed on the site
The thermostats were inspected for mercury and none observed.

Fill Material
Methane

Lead acid batteries were commonly present in the communications building and
generator. The batteries from the communications building have previously been
removed. The remaining batteries were removed from location and disposed.
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Radioactive Materials
Pesticides, Herbicides,
Fungicides, Wood
Preservatives
Noxious & Invasive
Weeds

The tower paint appeared to be flaking during the initial inventory. The tower was
previously identified as lead amended paint through analysis. The tower was
disposed of as lead contaminated waste to an approved facility. There may have been
paint chips from the tower around its base and where it was temporarily stored,
however upon inspection, there was no visible sign of paint chips on the ground
surface.
No obvious sources of radioactive materials were observed or reported.
The wooden piles were treated with creosote.
No noxious or invasive weeds were identified

Soil and Water Sampling
With the foreknowledge of a documented spill of diesel from the survival shack building tank and continuous diesel
storage since establishment of the site, NWTel requested a limited soil sampling program to determine the magnitude of
diesel contamination and a preliminary determination of lateral extent.
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Figure 4 – Site Plan and Sampling Locations

The site was scouted for olfactory and visual indications of diesel by digging test holes with a spade and observing
underlying soil. Generally, the soils in the vicinity of the former site structures were a sandy gravel below a spongy organic
root mass, to a depth of 0.2 m. Permafrost was observed approximately 0.4- 0.5 m below the surface. The soil was
generally saturated below 0.1 m with standing water left in the hole.
Sampling locations are shown in Figure 4, and generally bound the area of inferred worst case contamination centered on
location S-2 in an effort to laterally define the extent.
Samples were collected with a spade with the soil being placed in a lab supplied 250 mL soil jar and in 40 mL purge vial
preserved with methanol. The samples were generally gathered from silty sand and gravel material below the vegetative
root mass at 0.2 to 0.3 m below ground surface (BGS). Sample S-2 was taken from the sediments in the bottom of the
ponded water in an area with the greatest sheening and would likely represent the highest PHC concentrations on-site.
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Additionally, two water samples were collected downgradient of the ponded water toward Harry Channel to test for
soluble PHC component migration. The samples were collected from the water developed in the holes dug with a spade in
lab supplied 2 – 40 mL purge vials rinsed of the methanol.
The samples were submitted by chain-of-custody procedures to the laboratory shipped in the iced lab supplied cooler by
Canadian North freight to the ALS sample reception in Yellowknife. The soil samples were analyzed for CCME PHC
fractions (F2-F4) typically associated with weathered diesel or waste oil. The water samples were analyzed for CCME BETX
and F1 PHC soluble fractions.
The table below presents the results as compared to the CCME Parkland Tier 1 and Tier 2 Management Level soil criteria.
The full laboratory analytical report is attached in the appendices.
Table 1 - Soil PHC Analytical Results

Sample

F2 (mg/kg)

F3 (mg/kg)

F4 (mg/kg)

150

1300

5600

1000

2500

10000

S-1

167

239

100

S-2

1520

2870

1760

S-3

<20

158

138

S-4

<20

26

<20

S-5

55

178

47

S-6

<20

62

<20

CCME Tier 1 Parkland Criteria
for Fine-grained Soils
CCME Tier 2 Management
Levels

It should be noted that diesel primarily shows up as the F2 fraction and in the case of S-1 and S-2, distinct peaks can be
seen in the chromatograph response. The elevated F3 concentration for the S-2 sample is likely due to naturally occurring
hydrocarbons from the organics present in the sediments of the pond and not from an anthropogenic source and therefor
can be discounted. This phenomenon has been witnessed at other Arctic sites where the CCME PHC analysis was
completed on soils with a heavy organic component.
Table 2 - Water Sample Analytical Results

Sample

Benzene

Ethylbenzene

Toluene

Xylenes

F1BETX

F2

F3

F4

CDWQG

0.005

0.14

0.06

0.09

-

-

-

-
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W-1

<0.00050

<0.00050

0.00068

<0.00071

<0.10

<0.10

<0.25

<0.25

W-2

<0.00050

<0.00050

0.00791

<0.00071

<0.10

<0.10

<0.25

<0.25

Current Adjacent Land Use
Current land use observed adjacent to the lease location consisted primarily of undeveloped delta lands. A weather station
is located off the north east side of the lease. A former Imperial Oil drilling lease site identified by the number 107C06005
in the lease agreement plan is located 45 m off of the northeastern boundary along the Harry Channel. This lease
contained a large number of wooden piles, ponded water and some built up pad areas. It is not expected to impact the
NWTel lease due to its location and inferred active layer groundwater flow direction from the site. The access trail from
Harry Channel traversed this lease and appeared to be well vegetated. There was no indication of traditional land use such
as goose hunting or whale camps in the area.
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Findings & Potential Environmental Concerns
Summary of Findings
The 2.9 ha of land has been leased by NWTel since 1974 with facilities constructed in the late 1970s, early 1980s. Its use
was discontinued from 1993 and recommissioned in 2001. The site operated as a remote unmanned microwave
telecommunications site and the facilities included the microwave tower, communications building, generator skid,
survival shelter and diesel aboveground storage tanks. The facilities were dismantled and removed from the site March
2020 by EGT to the satisfaction of ENR lands inspector in preparation for termination of the lease.
A Phase 1 ESA was undertaken including a site reconnaissance of the decommissioned site to establish if there may be any
lingering areas of concern following asset removal. It has been identified through the historical review and site visits that
the following Areas of Potential Environmental Concern (APEC) were present on the site but have largely been removed
with the removal of the infrastructure.
Lead Paint Chips – The chipping on the tower was limited to less than 10% of the painted surface of the tower. The paint
would have only been disturbed when the tower was dismantled and moved, during which precautions were taken to limit
paint chipping on-site and in transportation to final disposal. Paint chips were not observed in the final site
reconnaissance.
Lead Acid Batteries – Batteries were present in the communications and the genset buildings. The batteries from the
communications building were removed with the communications equipment and would have been contained in the
building if there was a potential leak. Batteries from the gen shack were disposed of as part of the removal operations.
There was no evidence of disposal of batteries or other wastes on the lease during the scouring the site for remaining
debris.
Lubricants and used Oil – Lubricant use would have been limited to the generator building and appeared to be where
lubricants and waste oil was stored. Approximately 10 pails of oil were disposed of appropriately as part of the
decommissioning. The generator shack had a metal floor which would have acted as secondary containment for any leaks
or spill in the generator shack. There was no obvious oil staining within the generator building or ground in its proximity,
although much of the area was covered by ponded water.
Asbestos – The asbestos identified in the generator room wall board was removed according to GNWT ACM abatement
guidelines and disposed of according to ACM waste guidelines.
PCB Communication Components – There was no indication that PCB components were present at the site. The
communication equipment had been removed for reuse. There was no evidence of disposal of discarded communication
components on the site.
Creosote Piles and Beams – The 14 exposed creosote piles were removed and disposed of as part of the clean-up to 30cm
below grade and the holes backfilled. The remaining underground portion of the pile is embedded in permafrost which
would limit leaching and mobility of potentially harmful poly aromatic hydrocarbons (PAHs).
2001 Generator Fuel Storage – The former fuel storage was replaced with 3 double-walled 13,600 L pumped tanks in
2001. The fuel from these tanks was burnt off in an incinerator in advance of site dismantling and removal of the tanks.
Leaking from the tanks was unlikely with the double walled construction however, spills could have occurred during the
filling of the tanks. There were no reports of spills from 2001 onwards. Any spill from these tanks would have been
additive to the contamination caused by the confirmed spill in AEC1 and would not contaminate additional areas.
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Areas of Potential Environmental Concern
APEC 1 – Former Generator Fuel Storage Location – Since the initial construction, diesel has been stored on-site in three
different locations. The first storage tanks were 2 gravity feed 13,700 L tanks originally in an earthen bermed dyke and
then upgraded to a lined preformed concrete dyke east of the generator building. There were remnants of a berm and 4
wooden piles above ground at this location that were removed during the July 2020 visit. The tanks collapsed to the
ground due to a pile failure between 1991 and2000 and the only record of fuel remaining in the tanks was found regarding
a fuel transfer to the survival shelter tank for a trial run of the genset in October 2000. The tanks appear to have been
isolated from the genset unit based on reports, so leaking of the tank contents through the broken piping would not be
likely during this period. However, PHC contamination could have occurred during 25 years of fuel handling and storage at
this location. The area was observed to be well vegetated with no obvious staining or indications of surficial PHC
contamination such as sheen on the water or overt olfactory indication of PHC presence. It is unknown if potential former
contamination of the earthen bermed area was removed during the containment upgrade. The area is in close proximity
to confirmed PHC contamination and any potential contamination from this source would be managed along with AEC1.

Areas of Environmental Concern
AEC 1 – PHC Contamination from Confirmed Spill from the Office Shelter Furnace Fuel Tank – A diesel spill occurred in
October 2000 of 373L of diesel in frozen conditions. A clean-up of the spill ensued in the spring but it is expected that some
of the released diesel would have made its way into the pond area directly beneath the building structures. Anticipating
PHC contamination at this location, a sampling program was conducted and confirmed contamination in the pond base
and found in excess of CCME Tier 1 and Tier 2 Management Level criteria. Based on observation of sheen that developed
when sediments were disturbed, an area estimated to be between 100 and 250m2 may contain PHC concentrations above
criteria. The contamination likely extends to permafrost which would be in the range of 0.3 to 1m deep. It is expected that
as little as 30m3 (in-place) of PHC contaminated soil exceeds CCME Tier 2 Management Criteria for the F2 fraction, with up
to 125m3 soil above the CCME Tier 1 Criteria.
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Recommendations
Two possible approaches could be taken in the management of the PHC contamination identified at the NWTel Taglu site.
The first option is the excavation and treatment or southern landfill disposal of the PHC contaminated soil and the second
being the development of CCME Tier 3 Site Specific Criteria through an Ecological Risk Assessment(ERA) coupled with
Risk Management Plan.
Excavation and removal options would have to be evaluated and documented in a Remedial Action Plan (RAP) for
submittal to regulators. Excavation of the contaminated soil would likely occur in the winter months with access provided
by ice road on the Mackenzie River, with a similar mobilization of equipment and crew to the March 2020 site asset
removal work. Summer access and removal is impractical due to the marshy ground surface of the site and contamination
below surface water level and cannot be effectively dewatered. The typical excavation program over excavates to ensure
removal of all contamination above Tier 1 criteria and sampling of the resultant pit would be conducted to provide
assurance of removal. This would potentially lead to volumes of greater than 125m3 being removed from the site.
Excavation of the site would also create the risk of further degradation of permafrost and require the use of significant
quantities of non-native fill material to bring the site to grade in prevention. It may be possible to refine the volume
estimate with another sampling program however it would be inconsequential to the remediation cost since a large
portion of the cost is the mobilization to the remote site. Upon completion of the remediation to the satisfaction of GNWT
Lands and regulatory partners, the lease could potential be terminated.
Using a risk-based approach to site management would require preparation of a Risk Management Plan (RMP) supported
by an ERA identifying the sensitive receptors and most likely exposure pathway to define acceptable remaining
concentrations of PHC. The development of the ERA could possibly be completed with information at hand without
further investigation but may be complicated by the fact that the site is flooded annually and has connection to the
Mackenzie fishery resource. Following this path, NWTel would retain the lease and be responsible for the required
monitoring and reporting as defined in the RMP.
It is recommended that the risk-based approach be taken with this site supported with an ERA and RMP. There are limited
volumes of PHC contamination marginally above the Tier 2 Management Level Criteria estimated at around 30m3. This
contamination is present in the sediments in the bottom of the pond around the former site structures which is typically
covered in water, frozen most of the year from October thru May, limiting exposure to the ecosystem. The contamination
appears to be naturally attenuated and not migrating based on samples bounding the pond and downgradient water
samples. The remote location of the site makes the human exposure element improbable and excavation of the site soils
problematic and very costly.
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Professional Statement & Qualifications
As recommended under Section 9.9 of Canadian Standards Association (CSA) Standard Z768-01 (reaffirmed 2006), Kure
Engineering Solutions Inc. confirms that the assessor responsible for completing this document have sufficient education,
experience, and expertise to complete work of this nature.
The roles and experience of staff involved in the Phase 1 ESA are briefly summarized as follows:
Kurt Kure, B. Sc., P. Eng. is a registered Professional Engineer (Licensee registration number L1427) with the Northwest
Territories and Nunavut Association of Professional Engineers and Geoscientists (NAPEG) and was the Qualified
Environmental Professional (QEP) responsible for conducting the site inspections, interview, review of historic reports and
report preparation. Kure Engineering Solutions Inc. has a Permit to Practice (Permit Number P1437) in the Northwest
Territories and Nunavut granted by NAPEG. Mr. Kure has over 25 years of experience in environmental assessment and
remediation of contaminated sites with 20+ years working on a diverse range of northern sites. Since 1993 Kurt has
conducted hundreds of preliminary site assessments and a significant number of detailed and more complex site
investigations, risk assessments and remedial planning.
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Standard Limitations
This report was prepared by Kure Engineering Solutions Inc. (KES) for the exclusive use of Northwestel and CrownIndigenous Relations and Northern Affairs Canada (CIRNAC), regulatory partners and their representatives. Any use by
another third party, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. KES
assumes no responsibility for any losses, damages, liabilities or claims whether direct, indirect, special, incidental,
exemplary, or consequential, arising from third party use of this report. Third parties accept full responsibility for verifying
the accuracy and completeness of the data and conclusions contained therein.
There is no warranty, expressed or implied that this environmental assessment has uncovered all potential environmental
liability associated with the subject property. The findings of this report were developed in a manner consistent with the
level of care and skill normally exercised by members of the environmental science and engineering profession currently
practicing under similar conditions in the area.
Many of the findings represented in this report are based on information provided by third parties and historical records,
which KES has relied on in good faith. KES accepts no responsibility for any deficiency, misstatements, or inaccuracy
contained in this report as a result of omissions or misstatements of persons interviewed or information obtained.
The Phase 1 Environmental Site Assessment (ESA) documented in this report involved a review of site history, interview
and a site reconnaissance to identify areas that have the potential to be contaminated. Limited sampling and analysis
were conducted during the ESA to confirm the presence of contamination but is not comprehensive in its delineation and
the findings of the report are based on site conditions at the time of the site reconnaissance and information available to
KES at the time of report preparation.
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Telephone: 867 777-8900
Fax:
867-777-2090
August 6, 2020
NWTEL Inc
183 Range Road
Whitehorse, YT Y1A 2C6
Attention:

John Yeulet

File Number
Type of Operation
Location

To:

N2020U0001
REMEDIATION
Taglu tower site

John Yeulet,

An inspection of the above noted operation was conducted on July 31, 2020 by Manager,
Resource Management Donald Arey.
Enclosed is a copy of the Environmental Inspection Report. Please refer to the general
comments section of this report.

If you have any questions, please contact me at 867 777-8900.
Regards,
ORIGINAL SIGNED
Donald Arey
Manager, Resource Management
Department of Lands
Beaufort Delta Region
CC:

Dan Carnichael, Regional Superintendent, Beaufort Delta Region

Bag Service #1, Inuvik, NT X0E 0T0

ENVIRONMENTAL INSPECTION REPORT

Permittee:

NWTEL Inc

Land Use Permit No.

N2020U0001

Quarrying Permit No.
Contractor:
Location(s) Inspected:
Current Stage of
Operation:
Program Modifications
Approved:

Permit Expiry
Date:
Previous
Inspection:
Inspection
Date:
Subcontractor:

February 23, 2021
March 09, 2020
July 31, 2020

Taglu tower site
completed assests removed
NIL

Condition of Operation “A” - Acceptable “U” - Unacceptable “N/A” - Not Applicable “N/I” - Not Inspected

Operating Condition

Location as Permitted
Time as Permitted
Equipment as Approved (Type &
Size)
Methods & Techniques
Facilities
Erosion (Control or Prevention)
Chemicals
Wildlife and Fisheries Habitat
(Protection)
Fuel Storage
Matters not Inconsistent
Sections 12 to 19 T.L.U.R.
Explanatory Remarks -

Aspect Inspected
NwTel
Taglu
Tower
A
A
A
A
A
A
A
A
A
A
A

NwTel Taglu Tower:
During this inspection it was observed that all material for the site was removed, no visual
environmental concerns was observed. All aspects was satisfactory at the time of the
inspection.

_______________________
Representative Signature

Date:

July 31, 2020

____________________________
Inspector’s Signature

Permit #:

N2020U0001

Page No:

1

ENVIRONMENTAL INSPECTION REPORT
Inspection Images:
Figure 1

Figure 2

Date:

July 31, 2020

Permit #:

N2020U0001

Page No:

2

ENVIRONMENTAL INSPECTION REPORT
Figure 3

Figure 4

Date:

July 31, 2020

Permit #:

N2020U0001

Page No:

3

ENVIRONMENTAL INSPECTION REPORT
Figure 5

Figure 6
Sept 13 2018 photo

Date:

July 31, 2020

Permit #:

N2020U0001

Page No:

4

Taglu Interviews
August 4, 2020

1:02 PM

Barry Sugden – retired Northwestel – hm (867) 667-2972 Or sugdens@northwestel.net 2020•
• Used to look after all the diesel maintained for 20 years
• Built in the early mid 80s
• Fuelling operation, engine changes, fuel containment system
• 3 times over the 20 years
• ATCO electric did all of the maintenance late 90s
• Tank project managed Curtis Time 2010
• Alarms for fuel leak.
• 3 former tanks on piles with piping taken off the bottoms.
• Primarily diesel
• Removed PCB equipment mid 90s, can't recall if there were any equipment
• Lead Acid Batteries in communications building and for starting the gensets.
• Was always water all around the site when he was on-site
• Asked about piles and bermed area, didn't know.
• Oil tank on the survival shack hoses let loose, diesel furnace.
Dave Laveck - Atco atcodave512@gmail.com (867) 334-1146
• Do all the diesel maintenance for diesel
• Bob Hunter was the main technician.
• Had been to Taglu a few times over the years
• Tank upgrade not too long before site was shutdown
• Burnt all the diesel off using a burner on a separate contract. Engines were left running to use up
the fuel but was taking too long.
• Shut down before 2010
• Atco did the maintenance since 1998
• Atco did the maintenance for 200 NWTel sites
• Not involved in the communication building/equipment couldn't confirm that PCBs were not used
at site.
• Look after refueling contracts but not personally there for refuelling
• Don't think there are maintenance records for Taglu, they may have been thrown out.
Any existing records contact would be John King - Supervisor - 867 335-1804
Desmond Wren - Atco desmondwren@northwestel.net cell 1-867-333-2020
Eric McLeod - Atco may have been there emcleod@northwestel.net cell (867) 678-0859
Dave Cathers – Northwestel Technician dcathers@nwtel.ca cell (867) 678-0241
Alicia McRae - Regional Environmental Assessment Coordinator - Inuvk Region ENR - 867.678.6653
• No answer
• Responded via eamail with no concerns
Donald Arey - Manager, Resource Management Department of Lands Beaufort Delta Region
867-777-8900 08/10
- Lease will remain open until NWTel closure
- If there are indication of hydrocarbons they will have to be removed according to the permit
condition of returning it to the original state.
- Ask John for the lease agreement, have to get from John
- Aware of one spill
- Asset removal permit will be closed
EGT Page 1

-

Asset removal permit will be closed
Lease issued May 1974 renewed in 1994
Disturbed permafrost causing the ponding.
Reviewing files for any other concerns
Visited once every 3 years unless there are concerns

Lloydd Gruben - Water Board 08-12
- Wasn't aware of any issues with the site since he has been involved
- Was going to review former site inspection files to see if there were any concerns

Site Lat and Long 69.3711N 134.8881W

EGT Page 2

Taglu Historic Aerial Photos Available for review
August 13, 2020

11:57 AM

Order Desk isn't open until August 19th, 2020
Placed order will be waiting
https://www.eodms-sgdot.nrcan-rncan.gc.ca/index_en.jsp
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Canadian Climate Normals 1981-2010 Station Data Climate - Environment and Climate Change Canada
Thursday, August 20, 2020

11:27 AM

Clipped from: https://climate.weather.gc.ca/climate_normals/results_1981_
2010_e.html?searchType=stnProv&lstProvince=NT&txtCentralLatMin=0
&txtCentralLatSec=0&txtCentralLongMin=0&txtCentralLongSec=0&stnID=
1700&dispBack=0
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Canadian Climate Normals 1981-2010 Station Data Climate - Environment and Climate Change Canada
Thursday, August 20, 2020

11:29 AM

Clipped from: https://climate.weather.gc.ca/climate_normals/results_1981_2010_e.html?
searchType=stnProv&lstProvince=NT&txtCentralLatMin=0&txtCentralLatSec=0&txtCentralLongMin=0&txtCentralLongSec=0
&stnID=1700&dispBack=0
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Real-Time Hydrometric Data Graph for BIG LAKE AT
TAGLU ISLAND (10LC020) [NT] - Water Level and Flow Environment Canada
Thursday, August
20, https://wateroffice.ec.gc.ca/report/real_time_e.html?stn=
2020
2:16 PM
Clipped
from:
10LC020
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August 22, 2020

7:11 PM

https://www.enr.gov.nt.ca/en/spills?field_occurance_date_value%5Bmin%5D%5Bmonth%
5D=&field_occurance_date_value%5Bmin%5D%5Bday%5D=&field_occurance_date_value%5Bmin%5D%
5Byear%5D=1970&field_occurance_date_value%5Bmax%5D%5Bmonth%
5D=&field_occurance_date_value%5Bmax%5D%5Bday%5D=&field_occurance_date_value%5Bmax%
5D%5Byear%
5D=&field_spill_region_value=INU&field_spill_location_tid=All&field_spill_location_description_value=
Taglu&title=&items_per_page=10

EGT Page 15

August 22, 2020

8:17 PM

https://map-carte.tbs-sct.gc.ca/map-carte/fcsi-rscf/map-carte.aspx?Language=EN&qid=370992
&backto=www.tbs-sct.gc.ca/fcsi-rscf/numbers-numeros-eng.aspx?qid=370992

EGT Page 16
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Site Photos

NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 1 – Imperial Oil Site NE of the NWTel Lease

Photo 2 – Aerial view of site. Note former Tank berm in the top right part of the photo

1|Page

NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 3 – Aerial view of the site looking east

Photo 4 – Ponded water beneath the structures
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 5 – The pond bottom devoid of vegetation

Photo 6 – Fill pile left for summer filling of excavations. Note the flood water level indicated by debris
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 7 – Tower anchor hole permafrost degradation

Photo 8 – Sheen developed when cable was removed from the pond
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 9 – Sample locations S-2 (red) and S-3 (yellow) locations. S-1 in the background by the cooler.

Photo 10 – Sampling of debris collected
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 11 – Representative of underlying materials below vegetation mat

Photo 12 - Collected debris and former earthen tank berm in background
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Photo 13 – Site access from the river through the Imperial
lease site

Kure Engineering Solutions Inc.

Photo 14 – Aerial view of the site looking north. Note
polygons indicative of permafrost areas.
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Photo 15 – Sample location S-4 showing surficial water
infiltration

Kure Engineering Solutions Inc.

Photo 16 – Aerial view of site to the north
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 17 – Former tower location

Photo 18 - View to the south of the northeastern
edge of pond. Note sheen

Photo 19 – Exploratory hole in former tank berm.
Sheen observed in hole, possibly biologic in nature
based on the rough edges of sheen’s perimeter
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Photo 20 – PHC sheen developed on pond surface water

Kure Engineering Solutions Inc.

Photo 21 – Pile in former tank berm
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Kure Engineering Solutions Inc.

Photo 22 – View of pond looking south

Photo 23 - Collected debris packaged for transport to Tuk

Photo 24 - Debris ready for transport
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NWTel Taglu Ph 1 ESA – Photo Log

July 2020

Photo 25 – View to the west with the former tank berm area
in the foreground

Kure Engineering Solutions Inc.

Photo 26 – View of site to the east upon departure
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NWTel Taglu Ph 1 ESA – Photo Log

Photo 27 – Debris load arriving in Tuk

July 2020

Kure Engineering Solutions Inc.

Photo 28 – Collected debris arriving in Tuk
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Analytical Results

CASH CLIENTS - Calgary
ATTN: Kurt Kure
Kure Engineering Solutions Inc.
36124 Range Road 22
Red Deer County AB T4G 0J8

Date Received: 31-JUL-20
Report Date: 13-AUG-20 11:37 (MT)
Version:
FINAL

Client Phone: 403-352-8514

Certificate of Analysis
Lab Work Order #: L2484678
Project P.O. #:
Job Reference:
C of C Numbers:
Legal Site Desc:

NOT SUBMITTED
NWTEL TAGLU
17-818090
MACKENZIE DELTA, NT

____________________________________________

Inayat Dhaliwal
Account Manager
[This report shall not be reproduced except in full without the written authority of the Laboratory.]
ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298
ALS CANADA LTD

Part of the ALS Group

An ALS Limited Company

NWTEL TAGLU

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters
L2484678-1

S-1

Sampled By:

CLIENT on 28-JUL-20 @ 12:00

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
L2484678-2

S-2

Sampled By:

CLIENT on 28-JUL-20 @ 12:10

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
L2484678-3

S-3

Sampled By:

CLIENT on 28-JUL-20 @ 12:20

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
L2484678-4

S-4

Sampled By:

CLIENT on 28-JUL-20 @ 12:30

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)

Result

Qualifier*

D.L.

Units

Extracted

L2484678 CONTD....
PAGE 2 of 6
Version: FINAL

Analyzed

Batch

07-AUG-20

R5177281

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

21.5

0.25

%

84.4
YES

70-130

%

167
239
100

20
20
20

mg/kg
mg/kg
mg/kg

10-AUG-20
10-AUG-20
10-AUG-20

46.1

0.25

%

07-AUG-20

R5177281

82.2
YES

70-130

%

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

1520
2870
1760

20
20
20

mg/kg
mg/kg
mg/kg

10-AUG-20
10-AUG-20
10-AUG-20

14.1

0.25

%

07-AUG-20

R5177281

78.1
YES

70-130

%

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

<20
158
138

20
20
20

mg/kg
mg/kg
mg/kg

10-AUG-20
10-AUG-20
10-AUG-20

29.2

0.25

%

07-AUG-20

R5177281

70.6
YES

70-130

%

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

<20
26
<20

20
20
20

mg/kg
mg/kg
mg/kg

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

08-AUG-20
08-AUG-20
08-AUG-20

08-AUG-20
08-AUG-20
08-AUG-20

08-AUG-20
08-AUG-20
08-AUG-20

08-AUG-20
08-AUG-20
08-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20

NWTEL TAGLU

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters
L2484678-5

S-5

Sampled By:

CLIENT on 28-JUL-20 @ 12:40

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
L2484678-6

S-6

Sampled By:

CLIENT on 28-JUL-20 @ 12:50

Matrix:
SOIL
Miscellaneous Parameters
% Moisture
CCME Total Extractable Hydrocarbons
Surrogate: 2-Bromobenzotrifluoride
Chrom. to baseline at nC50
Prep/Analysis Dates
CCME Total Hydrocarbons
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
L2484678-7

W-1

Sampled By:

CLIENT on 28-JUL-20 @ 13:00

Matrix:
WATER
BTEX & F1-F4
BTEX, Styrene and F1 (C6-C10)
Benzene
Toluene
EthylBenzene
m+p-Xylene
o-Xylene
F1(C6-C10)
F1-BTEX
Xylenes
Surrogate: 1,4-Difluorobenzene (SS)
Surrogate: 4-Bromofluorobenzene (SS)
Surrogate: 3,4-Dichlorotoluene (SS)
F2, F3, F4
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
Surrogate: 2-Bromobenzotrifluoride
L2484678-8

W-2

Sampled By:

CLIENT on 28-JUL-20 @ 13:05

Matrix:
WATER
BTEX & F1-F4
BTEX, Styrene and F1 (C6-C10)
Benzene

Result

Qualifier*

D.L.

Units

Extracted

L2484678 CONTD....
PAGE 3 of 6
Version: FINAL

Analyzed

Batch

07-AUG-20

R5177281

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

32.7

0.25

%

78.9
YES

70-130

%

55
178
47

20
20
20

mg/kg
mg/kg
mg/kg

10-AUG-20
10-AUG-20
10-AUG-20

48.2

0.25

%

07-AUG-20

R5177281

74.7
YES

70-130

%

08-AUG-20
08-AUG-20
08-AUG-20

R5177796
R5177796
R5177796

<20
62
<20

20
20
20

mg/kg
mg/kg
mg/kg

<0.00050
0.00068
<0.00050
<0.00050
<0.00050
<0.10
<0.10
<0.00071
103.1
74.3
N.R

0.00050
0.00050
0.00050
0.00050
0.00050
0.10
0.10
0.00071
70-130
70-130
-

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
%
%
%

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757

<0.10
<0.25
<0.25
101.9

0.10
0.25
0.25
60-140

mg/L
mg/L
mg/L
%

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

R5180497
R5180497
R5180497
R5180497

<0.00050

0.00050

mg/L

10-AUG-20

10-AUG-20

R5179757

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

SOL:MI

08-AUG-20
08-AUG-20
08-AUG-20

08-AUG-20
08-AUG-20
08-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20

NWTEL TAGLU

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters
L2484678-8
Sampled By:

W-2
CLIENT on 28-JUL-20 @ 13:05

Matrix:

WATER

BTEX, Styrene and F1 (C6-C10)
Toluene
EthylBenzene
m+p-Xylene
o-Xylene
F1(C6-C10)
F1-BTEX
Xylenes
Surrogate: 1,4-Difluorobenzene (SS)
Surrogate: 4-Bromofluorobenzene (SS)
Surrogate: 3,4-Dichlorotoluene (SS)
F2, F3, F4
F2 (C10-C16)
F3 (C16-C34)
F4 (C34-C50)
Surrogate: 2-Bromobenzotrifluoride

Result

0.00791
<0.00050
<0.00050
<0.00050
<0.10
<0.10
<0.00071
114.6
81.5
N.R
<0.10
<0.25
<0.25
101.3

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Qualifier*

D.L.

Units

SOL:MI

0.00050
0.00050
0.00050
0.00050
0.10
0.10
0.00071
70-130
70-130
-

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
%
%
%

0.10
0.25
0.25
60-140

mg/L
mg/L
mg/L
%

Extracted

L2484678 CONTD....
PAGE 4 of 6
Version: FINAL

Analyzed

Batch

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757
R5179757

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

10-AUG-20
10-AUG-20
10-AUG-20
10-AUG-20

R5180497
R5180497
R5180497
R5180497

NWTEL TAGLU

L2484678 CONTD....
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Sample Parameter Qualifier Key:
Qualifier

Description

SOL:MI

Surrogate recovery outside acceptable limits due to matrix interference

Test Method References:
ALS Test Code
BTXS,F1-ED

Matrix
Water

Test Description

Method Reference**

BTEX, Styrene and F1 (C6-C10)

EPA 5021/8015&8260 GC-MS & FID

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph.
BTEX Target compound concentrations are measured using mass spectrometry detection. The instrumental portion of F1 analysis is carried out in
accordance with the Canada Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1 Method.
ETL-TVH,TEH-CCME-ED

Soil

CCME Total Hydrocarbons

CCME CWS-PHC, Pub #1310, Dec 2001

Analytical methods used for analysis of CCME Petroleum Hydrocarbons have been validated and comply with the Reference Method for the CWS PHC.
Hydrocarbon results are expressed on a dry weight basis.
In cases where results for both F4 and F4G are reported, the greater of the two results must be used in any application of the CWS PHC guidelines and
the gravimetric heavy hydrocarbons cannot be added to the C6 to C50 hydrocarbons.
In samples where BTEX and F1 were analyzed , F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xylenes has
been subtracted from F1.
In samples where PAHs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2. F3-PAH
represents a result where the sum of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene,
Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene has been subtracted from F3.
Unless otherwise qualified, the following quality control criteria have been met for the F1 hydrocarbon range:
1. All extraction and analysis holding times were met.
2. Instrument performance showing response factors for C6 and C10 within 30% of the response factor for toluene.
3. Linearity of gasoline response within 15% throughout the calibration range.
Unless otherwise qualified, the following quality control criteria have been met for the F2-F4 hydrocarbon ranges:
1. All extraction and analysis holding times were met.
2. Instrument performance showing C10, C16 and C34 response factors within 10% of their average.
3. Instrument performance showing the C50 response factor within 30% of the average of the C10, C16 and C34 response factors.
4. Linearity of diesel or motor oil response within 15% throughout the calibration range.
F2,F3,F4-ED

Water

F2, F3, F4

EPA 3510/CCME PHC CWS-GC-FID

Water samples are spiked with 2-BBTF surrogate, and extracted by reciprocal action shaker for 30 minutes using a single micro-extraction with 2 mL
hexane. After extraction, hexane extracts are dispensed into GC vials for GC-FID analysis.
F2-4-TMB-ED

Soil

CCME Total Extractable Hydrocarbons

CCME CWS-PHC, Pub #1310, Dec 2001

This analysis is carried out in accordance with the "Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1
Method, Canadian Council of Ministers of the Environment" For C10 to C50 hydrocarbons (F2, F3, F4) and gravimetric heavy hydrocarbons (F4G-sg), a
subsample of the sediment/soil is extracted with 1:1 hexane:acetone using a rotary extractor. The extract undergoes a silica-gel clean-up to remove
polar compounds. F2, F3 & F4 are analyzed by on-column GC/FID, and F4G-sg is analyzed gravimetrically.
Notes:
1. F2 (C10-C16): Sum of all hydrocarbons that elute between nC10 and nC16.
2. F3 (C16-C34): Sum of all hydrocarbons that elute between nC16 and nC34.
3. F4 (C34-C50): Sum of all hydrocarbons that elute between nC34 and nC50.
4. F4G: Gravimetric Heavy Hydrocarbons
5. F4G-sg: Gravimetric Heavy Hydrocarbons (F4G) after silica gel treatment.
6. Where F4 (C34-C50) and F4G-sg results are reported for a sample, the larger of the reported values is used for comparison against the relevant
CCME standard for F4.
7. The gravimetric heavy hydrocarbon results (F4G-sg), cannot be added to the C6 to C50 hydrocarbon results.
8. This method is validated for use.
9. Data from analysis of quality control samples is available upon request.
10. Reported results are expressed as milligrams per dry kilogram.
PREP-MOISTURE-ED

Soil

% Moisture

CCME PHC in Soil - Tier 1 (mod)

The weighed portion of soil is placed in a 105 C oven to dry to a constant weight; the drying time will vary based on the moisture content of the soil. The
dried soil weight is then used to calculate % moisture.
** ALS test methods may incorporate modifications from specified reference methods to improve performance.
The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

NWTEL TAGLU
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Test Method References:
ALS Test Code

Matrix

Test Description

Method Reference**

Laboratory Definition Code

Laboratory Location

ED

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

Chain of Custody Numbers:
17-818090
GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight
mg/L - unit of concentration based on volume, parts per million.
< - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Quality Control Report
Report Date: 13-AUG-20

Workorder: L2484678

Page 1 of 3

CASH CLIENTS - Calgary

Client:

Kure Engineering Solutions Inc. 36124 Range Road 22
Red Deer County AB T4G 0J8
Kurt Kure

Contact:
Test

Matrix

Reference

Result

BTXS,F1-ED

Water

L2484678-7
<0.00050

<0.00050

Toluene

0.00068

0.00062

EthylBenzene

<0.00050

<0.00050

m+p-Xylene

<0.00050

<0.00050

o-Xylene

<0.00050

<0.00050

F1(C6-C10)

<0.10

<0.10

Batch

Qualifier

Units

RPD

Limit

Analyzed

mg/L

N/A

30

10-AUG-20

mg/L

8.2

30

10-AUG-20

RPD-NA

mg/L

N/A

30

10-AUG-20

RPD-NA

mg/L

N/A

30

10-AUG-20

RPD-NA

mg/L

N/A

30

10-AUG-20

RPD-NA

mg/L

N/A

30

10-AUG-20

R5179757

WG3380127-4
Benzene

WG3380127-2
Benzene

DUP

RPD-NA

LCS
95.8

%

70-130

10-AUG-20

Toluene

98.8

%

70-130

10-AUG-20

EthylBenzene

97.7

%

70-130

10-AUG-20

m+p-Xylene

106.5

%

70-130

10-AUG-20

o-Xylene

107.0

%

70-130

10-AUG-20

94.7

%

70-130

10-AUG-20

<0.00050

mg/L

0.0005

10-AUG-20

Toluene

<0.00050

mg/L

0.0005

10-AUG-20

EthylBenzene

<0.00050

mg/L

0.0005

10-AUG-20

m+p-Xylene

<0.00050

mg/L

0.0005

10-AUG-20

o-Xylene

<0.00050

mg/L

0.0005

10-AUG-20

F1(C6-C10)

<0.10

mg/L

0.1

10-AUG-20

Surrogate: 1,4-Difluorobenzene (SS)

100.8

%

70-130

10-AUG-20

Surrogate: 4-Bromofluorobenzene (SS)

100.3

%

70-130

10-AUG-20

Surrogate: 3,4-Dichlorotoluene (SS)

101.9

%

70-130

10-AUG-20

WG3380127-3
F1(C6-C10)

LCS

WG3380127-1
Benzene

MB

Water

F2,F3,F4-ED
Batch

R5180497

WG3380069-2
F2 (C10-C16)

LCS
97.5

%

70-130

10-AUG-20

F3 (C16-C34)

94.0

%

70-130

10-AUG-20

F4 (C34-C50)

91.9

%

70-130

10-AUG-20

<0.10

mg/L

0.1

10-AUG-20

F3 (C16-C34)

<0.25

mg/L

0.25

10-AUG-20

F4 (C34-C50)

<0.25

mg/L

0.25

10-AUG-20

Surrogate: 2-Bromobenzotrifluoride

98.0

%

60-140

10-AUG-20

WG3380069-1
F2 (C10-C16)

MB

Quality Control Report
Report Date: 13-AUG-20

Workorder: L2484678
Test

Matrix

Reference

Result

Units

RPD

Limit

Analyzed

L2484678-2
1520

1560

mg/kg

2.5

40

08-AUG-20

F3 (C16-C34)
F4 (C34-C50)

2870

2800

mg/kg

2.7

40

08-AUG-20

1760

1550

mg/kg

13

40

08-AUG-20

Soil

F2-4-TMB-ED
Batch

Qualifier

Page 2 of 3

R5177796

WG3378768-4
F2 (C10-C16)

WG3378768-3
F2 (C10-C16)

DUP

IRM

ALS PHC RM3
93.4

%

70-130

08-AUG-20

F3 (C16-C34)

96.5

%

70-130

08-AUG-20

F4 (C34-C50)

88.0

%

70-130

08-AUG-20

DIESEL/MOTOR OIL
101.4

%

70-130

08-AUG-20

108.5

%

70-130

08-AUG-20

108.4

%

70-130

08-AUG-20

<20

mg/kg

20

08-AUG-20

F3 (C16-C34)

<20

mg/kg

20

08-AUG-20

F4 (C34-C50)

<20

mg/kg

20

08-AUG-20

Surrogate: 2-Bromobenzotrifluoride

105.1

%

70-130

08-AUG-20

100.1

%

90-110

07-AUG-20

<0.25

%

0.25

07-AUG-20

WG3378768-2
F2 (C10-C16)

LCS

F3 (C16-C34)
F4 (C34-C50)
WG3378768-1
F2 (C10-C16)

MB

PREP-MOISTURE-ED
Batch

Soil

R5177281

WG3378872-2
% Moisture

LCS

WG3378872-1
% Moisture

MB

Quality Control Report
Workorder: L2484678

Report Date: 13-AUG-20

Page 3 of 3

Legend:
Limit
DUP
RPD
N/A
LCS
SRM
MS
MSD
ADE
MB
IRM
CRM
CCV
CVS
LCSD

ALS Control Limit (Data Quality Objectives)
Duplicate
Relative Percent Difference
Not Available
Laboratory Control Sample
Standard Reference Material
Matrix Spike
Matrix Spike Duplicate
Average Desorption Efficiency
Method Blank
Internal Reference Material
Certified Reference Material
Continuing Calibration Verification
Calibration Verification Standard
Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:
Qualifier

Description

RPD-NA

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:
All test results reported with this submission were conducted within ALS recommended hold times.
ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against predetermined data quality objectives to provide confidence in the accuracy of associated test results.
Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.

Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-1
S-1

5000
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:08:45 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-2
S-2
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:08:49 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-3
S-3
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:08:53 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-4
S-4
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:08:57 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-5
S-5
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:09:01 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-6
S-6
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 9:09:04 AM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-7
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 12:17:21 PM
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Chrom Perfect Chromatogram Report

ALS Sample ID:
Client ID:

L2484678-8
W-2
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The Canada Wide Standard Hydrocarbon Distribution Report is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. The scale at the bottom of the chromatogram
indicates the approximate retention times of common petroleum products as well as a number of
specified n-alkane hydrocarbon marker compounds. Comparison of this report with those of reference
standards may also assist in characterizing hydrocarbons present in the sample.
Peak heights in this report are a function of the sample concentration, the sample amount extracted,
the sample dilution factor, and the scale at left.
Note:
This chromatogram was produced with a high temperature GC method that is specific to the Canada-Wide
Standard method. Note that retention times and distribution profiles from reports produced using
different GC programs will differ.

Printed on 12/08/2020 12:17:25 PM
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Asset Removal Summary Report
Phase I Environmental Site Assessment | 38

Clean-Up Daily Reports

03-06 Daily Activity Report
August 23, 2020

1:22 PM

Project Name:

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Aery

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Jim Bob Firth

EGT Operator/Labourer

Roland Kikoak

EGT Driver

Daily Activity Log
7:00 Tailgate safety meeting
7:30 Start loading equipment, still working on some equipment
10:00 Received Asbestos work clearance
11:00 Asbestos equipment round-up
14:00 Leave Tuk with 3 tractor trailer units with Delta 111, Fuel Truck and Snow Cat, 950g Loader and
bucket, POL Truck, Service Truck, 2 Pick-ups
17:00 Arrive in Inuvik
19:30 Arrive at Taglu do inititial site reconnaissance
20:00-21:45 Build ramp offload equipment, fuel up and place spill trays under equipment left
21:45 Leave site for Inuvik
12:45 Arrive in Inuvik

Transport of Materials
No materials moved offsite

Tailgate Safety Meeting Minutes
•
Do pretrip inspections on vehicles, full fuel for trip.
•
Keep speeds down, will have lead and tail pick-ups as the snow cat blade is a wide load.
•
Plenty of ice for one loaded truck but do not pull up beside eachother and provide spacing when
travelling.
•
Proper rigging for hauling trucks
•
Spill kits on all vehicles

Site Photos

EGT Page 1

View of site at arrival

Site structures

Offloading Delta

EGT Page 2

03-07 Daily Activity Report
Saturday, March 7, 2020

Project Name:

12:18 PM

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Aery

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator

Clarence Managelana EGT Equipment Operator
Jim Bob Firth

EGT Operator/Labourer

Daily Activity Log
7:00 Tailgate safety meeting
10:00 Left for site
12:00 Equipment operators arrived at site commenced to building snow ramp onto the land from the ice
road.
12:30 Environmental reconnaissance of site in detail identifying material for alternate disposal (other than
non-has landfill). Checking thermostats for mercury. No previously unidentified materials found.
• Directed that the light ballasts from the communications building be removed and temporarily placed
in the generator shed for sorting/packaging at EGT shop in Inuvik.
• Single battery also removed to the generator shack which is water tight and provides temporary
containment.
• The communication skid is deemed non-hazardous and ready for removal to the Inuvik landfill.
13:00 Packing snow on access to site structures with snow cat. Generally >10cm of snow accumulation
15:00 Packing pads with snow cat and flooding access and pads with Delta
16:00 The bear monitor reported that there are no bear dens present in the area. Although a fox den was
noted nearby and will be watched for activity, none noted as of yet.
Planning for skid and tank removal from piles
19:00 Departed site

Transport of Materials
No materials moved offsite

Tailgate Safety Meeting Minutes
See scanned minutes

Site Photos

Equipment parked for the night
EGT Page 3

Equipment parked for the night

Potential PCB light balasts removed from electronics module and temporarily stored in the generator
shack. The communication building no longer contains any hazardous material and is suitable for nonhazardous landfill.

Flooding the access of the river with the Delta

Interior of generator module destined for EGT Inuvik shop for interior asbestos removal.

EGT Page 4

Snowcat packing work area around structures.

Condition of Lead Paint on Tower

Offloading equipment 3/6
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03-08 Daily Activity Report
Sunday, March 8, 2020

Project Name:

12:15 AM

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -25C, Sunny, Wind <10kph W

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Aery

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Jim Bob Firth

EGT Operator/Labourer

Daily Activity Log
7:30 Departed Inuvik for site
Dropped drivers at trucks at 70km
9:30 Resumed watering areas around buildings
10:00 Zip cutting tanks and genset shack from piles for load out from site.
11:00 Offload survival shack from Toby's truck, used loader to remove the container with light plant and
skidoo.
11:30 Winch truck filter blew hydraulic fluid out <10L on ice when attempting to drop trailer. Spill
contained on the ice, cleaned up immediately with absorbent and scraping up residue and placement in
overpack.
14:00 Loaded survival shelter and tower pieces on EGT truck
16:00 Loaded generator shack and additional tower sections onto EGT 2nd truck. Generator shack has
drip tray metal floor as secondary containment. Waste was assembled in the generator shack for
transfer to EGT shop in Inuvik for further packaging and shipment to final disposal locations.
Inventory inside generator shack:

Items

Description

Quantity

Battery

12V Car batteries

2

Light Ballasts Fluorescent light ballasts from communications building

9

Oil

Full 5 gal buckets (unopened)

6

Oil

Waste or Partial Buckets Quarter to half full complete with lids 3

Transport of Materials

Load

Date

1
2

Contents

Hauled
From

Hauled to:

2020-03-0 1-Survival Shelter Skid
2-Tower pieces

Taglu Site

EGT Yard
Inuvik

2020-03-0 Gen shack with assorted loose waste as described
8
above table
2-Tower pieces

Taglu Site

EGT Yard
Inuvik

Tailgate Safety Meeting Minutes
See scanned minutes
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See scanned minutes
Site Photos

Survival Wellsite brought for site crew

Generator and container with wildlife monitor skidoo and light plant. Container to be used for loose
debris and piles
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Moving the survival shelter to load on truck

Disconnected fuel piping from gen shack. No fuel was present, catch tray was used.
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Interior of survival shack

Frozen access to the site structures
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Oil pails transported in gen shack to EGT Inuvik Yard
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2 Batteries found on site transported in the gen shack

First load leaving Taglu

EGT Page 11

Second load leaving Taglu for Inuvik
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03-09 Daily Activity Report
Monday, March 9, 2020

Project Name:

2:15 PM

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -28C, Overcast, Wind 10-20kph W

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Jim Bob Firth

EGT Operator/Labourer

Daily Activity Log
10:30 Departed Inuvik
13:10 Donald Arey and Bradley Voudrach from Dept of Lands visited the site. Discussed winter project scope and
plans for summer hydrocarbon delineation with hand auger holes. Considering past spill, they seemed most
concerned about the HC impact and possible migration to the river.
14:00 ILA left site for Inuvik without any concerns expressed about the work on-going. They will be back to look at
the final state of the site.
Loading truck G007 with tower sections
15:10 Ryan arrived with sawsall and supplies
15:00 Loaded 2 tower sections on G002
15:15 Finished zip cutting first tank off of structural loading on G002
16:00 Loading the first tank
16:15 Trucks departed for Inuvik
16:30 Moving emergency shelter and getset up to the pad.
16:45 Left site for Inuvik

Environmental Log/Transport of Materials
Load

Date

1

Manifest
Number

Contents

Hauled From: Hauled to:

2020-03-08 EGT6453

1 - Survival Shelter Skid
2-Tower pieces

Taglu Site

EGT Inuvik
Staging Area

2

2020-03-08 EGT6454

Gen shack with assorted loose
waste
2 -Tower pieces

Taglu Site

EGT Inuvik
Staging Area

3

2020-03-09 EGT6465

6 - Tower Sections, Antennae and
Ladder/structural

Taglu Site

EGT Inuvik
Staging Area

4

2020-03-09 EGT6466

2 - Tower Sections, 3 Pieces of
piping
1 - Tank

Taglu Site

EGT Inuvik
Staging Area
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1 - Tank

Site Safety
Daily tailgate meeting held. See scanned minutes
No incidents, reminder on line of fire and placement during lifts or moves of material.

Site Photos

Moving Tower Sections for loading

Zip cutting tank free of piles
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Fuel storage and Pad Development

Loading trailer and tying down load

EGT Page 15

Trucks at EGT Inuvik Yard for Staging

EGT Page 16

03-10 Daily Activity Report
March 10, 2020

Project Name:

12:02 PM

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -27C, Overcast, Wind 20 kph E

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Jim Bob Firth

EGT Operator/Labourer

Daily Activity Log
8:30 Filled fuel truck at Inuvik EGT Staging Yard
Offloaded trucks from previous day
Fuel truck and service truck loaded for transport to site. Service truck had broken spring
from previous day.
9:45 Departed Inuvik for site
12:30. Trucks arrived offload fuel and service truck
13:15. Three to four more tanks of water to firm up around site structures. Delta to be
demonized to Inuvik as pad is sufficiently firm for site traffic.
Setting up light stand for electric jackhammering around piles so they can be cut below
grade.
15:00 Loading Delta for transport to Inuvik. Freeze down of pad complete. Continuing to
zipcut welds on the tank frame from the piles.
16:00. Loaded tanks and cable on G007
17:00 Left site for Inuvik

Environmental Log/Transport of Materials
Load

Date

1

Manifest
Number

Contents

Hauled Hauled to:
From:

2020-03-08 EGT6453

1 - Survival Shelter Skid
2-Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

2

2020-03-08 EGT6454

Gen shack with assorted loose
waste
2 -Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

3

2020-03-09 EGT6465

6 - Tower Sections, Antennae and
Ladder/structural

Taglu
Site

EGT Inuvik
Staging Area

4

2020-03-09 EGT6466

2 - Tower Sections, 3 Pieces of

Taglu

EGT Inuvik
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4

2020-03-09 EGT6466

2 - Tower Sections, 3 Pieces of
piping
1 - Tank 13500L

Taglu
Site

EGT Inuvik
Staging Area

5

2020-03-10 EGT6467

2 - Tank 13500L
2 -Coils of guy wires

Taglu
Site

EGT Inuvik
Staging Area

Site Safety
Daily tailgate meeting held. See scanned minutes

Site Photos

Survival wellsite with genset on pad

Firming up the areas around the piles
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Packing snow around guy wire anchors for removal

Pulling out cable out of the snow
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Remnants of the tower structure

Jackhammer test around pile

EGT Page 20

Last two tanks being shipped to EGT Inuvik Yard staging
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03-11 Daily Activity Report
March 11, 2020 13:00

Project Name:

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -26C, Sunny, Wind 5 kph

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker

Daily Activity Log
8:00 Off loaded trucks of Delta and tanks at Inuvik EGT Staging Yard
Offloaded trucks from previous day
8:30 Departed Inuvik for site
11:30 Jack hammered with spoon around the wooden piles under the survival shack
Cutting communications building free form the piles.
13:00 Kurt arrived from Inuvik with torch
14:30 Tipped communication building on its side and pulled over and tipped onto the flat
deck trailer of G002
Visitor from Environment Canada Water Survey stopped by the site after checking station
near the site. Larry Greenland and Ben Lambert (Whitehorse). Current Mackenzie flow is
3600m3/s
15:00 Loading remaining misc. tower structural and cable and wooden stairs and debris
onto G007
Continue cutting off structural supports for frame under communication shack
Continue jackhammering around piles
16:00 Loaded frame on G007
17:15 Left site for Inuvik

Environmental Log/Transport of Materials
Load

Date

1

Manifest
Number

Contents

Hauled Hauled to:
From:

2020-03-08 EGT6453

1 - Survival Shelter Skid
2-Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

2

2020-03-08 EGT6454

Gen shack with assorted loose
waste
2 -Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

3

2020-03-09 EGT6465

6 - Tower Sections, Antennae and
Ladder/structural

Taglu
Site

EGT Inuvik
Staging Area
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Ladder/structural

Site

Staging Area

4

2020-03-09 EGT6466

2 - Tower Sections, 3 Pieces of
piping
1 - Tank 13500L

Taglu
Site

EGT Inuvik
Staging Area

5

2020-03-10 EGT6467

2 - Tank 13500L
2 -Coils of guy wires

Taglu
Site

EGT Inuvik
Staging Area

6

2020-03-11 EGT6468

1 - Communication building

Taglu
Site

EGT Inuvik
Staging Area

7

2020-03-11 EGT6468

3 - Wooden Stairs and Board walk
1 - 150gal Tank
1 - Structural base to
communication building
1 - Tower Ladder and pieces

Taglu
Site

EGT Inuvik
Staging Area

Site Safety
Daily tailgate meeting held. See scanned minutes

Site Photos

Fuel Tanks in EGT Inuvik Yard
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Jackhammering frozen soil around the piles

Remaining tower pieces and E anchor points
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Excavated pile

Communication shack loading
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Communication building structural

Remaining piles
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Loaded truck bound for Inuvik

G002 with communication shack bound for Inuvik
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03-12 Daily Activity Report
Thursday, March 12, 2020

Project Name:

1:40 PM

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -34C, Sunny, Wind 5-10 kph

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Daily Activity Log
8:00 Off loaded trucks from the previous day at Inuvik EGT Staging Yard
8:30 Departed Inuvik for site
11:30 Got equipment that had shut down over night started. Continued Jack hammering around the
wooden piles under the survival shack
Digging out the steel piles underneath the tanks for metal support frame to be cut off at grade.
13:00 Kurt arrived additional 2 jackhammers and labourers Sam and Corey to man them.
14:30 Loaded tank structural on G007 and Service Truck to return to Inuvik.
16:00 Trucks leaving for Inuvik. G002 is transporting the loader to Inuvik for contingency as weather is
supposed to turn for the worse tomorrow.
16:30 Left site for Inuvik
Of 46 identified piles for removal, 9 have been excavated to the one foot cut off depth specified by the
end of the day.
17:00 Jack hammer crew left for Inuvik.

Environmental Log/Transport of Materials
Load

Date

1

Manifest
Number

Contents

Hauled Hauled to:
From:

2020-03-08 EGT6453

1 - Survival Shelter Skid
2-Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

2

2020-03-08 EGT6454

Gen shack with assorted loose
waste
2 -Tower pieces

Taglu
Site

EGT Inuvik
Staging Area

3

2020-03-09 EGT6465

6 - Tower Sections, Antennae and
Ladder/structural

Taglu
Site

EGT Inuvik
Staging Area

4

2020-03-09 EGT6466

2 - Tower Sections, 3 Pieces of
piping

Taglu
Site

EGT Inuvik
Staging Area
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piping
1 - Tank 13500L

Site

Staging Area

5

2020-03-10 EGT6467

2 - Tank 13500L
2 -Coils of guy wires

Taglu
Site

EGT Inuvik
Staging Area

6

2020-03-11 EGT6468

1 - Communication building

Taglu
Site

EGT Inuvik
Staging Area

7

2020-03-11 EGT6469

3 - Wooden Stairs and Board walk
1 - 150gal Tank
1 - Structural base to
communication building
1 - Tower Ladder and pieces

Taglu
Site

EGT Inuvik
Staging Area

8

2020-03-12 EGT6470

3 - Structural members from
beneath tanks

Taglu
Site

EGT Inuvik
Staging Area

Site Safety
Daily tailgate meeting held. See scanned minutes

Site Photos

Excavation around wooden piles with jackhammers
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Tank support structure removed from site today.

Cutting off frozen-in cabling
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03-13 Daily Activity Report
Friday, March 13, 2020

Project Name:

11:47 PM

NorthwestTel

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -8C, Sunny, Wind 5-10 kph

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Daily Activity Log
8:00 Off loaded trucks from the previous day at Inuvik EGT Staging Yard
8:30 Departed Inuvik for site were turned around near BAR-C with white out
Loading Non-haz materials EGT Yard in Inuvik for transport to the Inuvik Regional Solid Waste Facility
11:00 Crew returned from aborted trip to site.
13:00 Hauled two loads to the Inuvik Landfill and offloaded (see attached manifests)
Removing equipment from the gen shack to allow for asbestos removal
14:30 Loading a third load for the Inuvik Landfill of the remaining non-hazardous wood, emergency
shelter, dish and antennae.
Removing Environment Canada Identification from tanks
16:00 Truck offloaded at the landfill
17:00 Off location
Environmental Log/Transport of Materials

Load

Date

Manifest Contents
Number

Hauled
From:

Hauled to:

8

2020-03-12 EGT6460

3 - Structural members
from beneath tanks

Taglu
Site

EGT Inuvik
Staging Area

9

2020-03-13 EGT6461

Communications Bldg

EGT Inuvik
Staging Area

Inuvik Solid
Waste Disposal
Facility

10

2020-03-13 EGT6462

150 gal tank, Galvanized
steel from tower, Tank
structural, Communication
Bldg Structural Base, Guy
Wires

EGT Inuvik
Staging Area

ISWDF

11

2020-03-13 EGT6463

Survival Shelter, POL Piping, EGT Inuvik
Antennea, Dish, Landing
Stagin Area
and Stairs
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ISWDF

Site Safety
Daily tailgate meeting held. See scanned minutes
No incidents
Site Photos

Genset in shop readying for asbestos removal

EGT6462 Load to the landfill

EGT6461 Load to the landfill
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Tanks with EC markings removed

EGT6463 Manifested load to the landfill
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03-14 Daily Activity Report
Saturday, March 14, 2020

Project Name:

7:18 PM

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -3C, Overcast, 10-25 kph
Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Freddie Rogers

Wildlife Monitor

Lyle Eastman

EGT Mechanic

Simon Adam

EGT Equipment Operator Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Daily Activity Log
9:00 Working in Inuvik on dismantling the equipment out of the generator shack in preparation of
removal of the non-friable asbestos wall board.
9:30-12:00 Refresher training held for Sam, Jeffery and David on Asbestos removal following the GNWT
Asbestos Abatement Code of Practice for low risk procedures. Training documentation will be provided
with the final report.
Preparing a 40ft ISO shipping container for loading with the lead painted tower sections to be shipped
for southern disposal.
13:00 Air purifying respirator demonstration and fit testing provided. Fit test records will be included in
the final report.
Disassembling the ladder sections from the tower to be able to fit/stack all the tower sections in a single
40ft container.
Continued removing conduit and trim from within the gen shack. Removed the day tanks to be reused
with the generators.
Wrapping potential PCB ballasts in absorbent material and taped with duct tape to be placed in a 5
gallon pail for transport to the waste receiver.
16:00 Poly off openings to the generator shack and build a poly air lock for access. Lay poly on the floor
as per low risk removal procedures.
The sheet will be unscrewed from the exterior and stacked and wrapped in poly in manageable piles.
The wrapped sheeting will be moved outside the containment and washed, labelled as ACM and
wrapped with a second wrap of poly then stacked on a pallet for shipment.
18:00 Off location
Environmental Log/Transport of Materials
Load

Date

8
9

Manifest
Number

Contents

Hauled
From:

Hauled to:

2020-03- EGT6460
12

3 - Structural members from beneath
tanks

Taglu
Site

EGT Inuvik
Staging Area

2020-03- EGT6461
13

Communications Bldg

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility
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Facility
10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy Wires

EGT Inuvik
ISWDF
Staging Area

11

2020-03- EGT6463
13

Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs

EGT Inuvik
ISWDF
Staging Area

Site Safety
Daily tailgate meeting held. See scanned minutes
No incidents
Site Photos

Asbestos training session
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Fit testing
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Trim removal

EGT Page 37

Wrapping ballasts with absorbent material
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Shipping container for tower packaging
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03-15 Daily Activity Report
Sunday, March 15, 2020

Project Name:

10:19 PM

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -12C, Overcast, 10-25 kph
Personelle Onsite
Name

Role

Name

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Simon Adam

EGT Equipment Operator Toby Stefure

Jeffery Pingo

Role
EGT Labourer
EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Daily Activity Log
9:00 Working in Inuvik on stripping out non-friable asbestos board and packing tower into 40ft
container.
Cutting down sections of the tower to fit in the container.
10:00 Constructed poly door and covered open holes in the gen shack shell. Laid out poly drop sheet on
floor and outside the containment with tray for washing down asbestos sheeting and when leave the
work area.
Asbestos PPE consists of half-masks APR with HEPA filters, safety glasses, Tyvek suits, and rubber boots
11:00 Non-friable asbestos sheeting is screwed into a wooden frame. The sheeting was unscrewed
while holding vacuum near screw removal location to capture any dust. If a break was observed it was
sprayed down with water.
Three sheets were put together, wrapped in a layer of poly before removal from the containment and
washing.
14:00 Sheeting was wrapped with asbestos warning tape and a second wrap of poly for transportation
to the Tervita in Ft. Nelson.
Packed the tower but a couple of small sections into the container awaiting steel from the generator
shack to be added.
17:00 Off location
Environmental Log/Transport of Materials
Load

Date

8

Manifest
Number

Contents

Hauled
From:

Hauled to:

2020-03- EGT6460
12

3 - Structural members from beneath
tanks

Taglu
Site

EGT Inuvik
Staging Area

9

2020-03- EGT6461
13

Communications Bldg

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy Wires

EGT Inuvik
ISWDF
Staging Area
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Guy Wires
11

2020-03- EGT6463
13

Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos

Second attempt at loading container

Dressed to remove asbestos with typical PPE
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EGT Inuvik
ISWDF
Staging Area

Loaded container

Double wrapped asbestos sheeting
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Containment of gen shack for asbestos removal
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03-16 Daily Activity Report
Monday, March 16, 2020

Project Name:

10:22 PM

Taglu Microwave Site Dismantling

Project Number: PEATS 52165

Client:

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -6C, Overcast, 35-50 kph in the afternoon
Personelle Onsite
Name

Role

Name

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Simon Adam

EGT Equipment Operator Toby Stefure

Jeffery Pingo

Role
EGT Labourer
EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Daily Activity Log
8:00 Continued removal of asbestos board from the interior walls of the gen shack at the EGT Yard in
Inuvik.
Storm anticipated in the afternoon in the vicinity of site. Both the Inuvik Tuk Highway and Dempster
were closed during the day.
Sourcing fill material for backfill of pile holes
13:00 Double wrapping asbestos sheeting and marking with asbestos tape.
15:00 Removing non-hazardous interior wood framing and insulation to access outer skin seams for
cutting
14:30 Started zip cutting the exterior panels to stack.
18:00 Off location
Environmental Log/Transport of Materials
Load

Date

8

Contents

Hauled
From:

Hauled to:

2020-03- EGT6460
12

3 - Structural members from beneath
tanks

Taglu
Site

EGT Inuvik
Staging Area

9

2020-03- EGT6461
13

Communications Bldg

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy
Wires
Survival
Shelter, POL Piping, Antenna,

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility
EGT Inuvik
ISWDF

11

Manifest
Number

2020-03- EGT6463
13

Dish, Landing and Stairs

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos
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Staging Area
EGT Inuvik
ISWDF
Staging Area

Site Photos

Container partially filled
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Asbestos removal crew
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Double wrapping asbestos
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The totality of the asbestos from the gen shack. Six wrapped packages (~14 4x8 sheets) and waste PPE
and sheeting
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Wood framing and interior of outer shell
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03-17 Daily Activity Report
Tuesday, March 17, 2020

Project Name:

9:43 PM

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -6C, Sunny, <10 kph
Personelle Onsite
Name

Role

Name

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Simon Adam

EGT Equipment Operator Toby Stefure

Jeffery Pingo

Role
EGT Labourer
EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Daily Activity Log
8:00 Crew of 6 at the EGT shop in Inuvik disassembling the outer shell of the gen set for shipment with
the tower.
Using sawsalls and zip cutters cut down the structure to pieces to fit into the container going for
disposal. Took the whole day to complete.
8:30 Second crew leaves for Taglu site to clear the ice road after recent blizzards and get access to the
site to continue removal of piles.
Road clear to BAR-C then required to plow 60km into the site, not continuously drifted.
17:00 Arrived at Taglu site, filled and restarted equipment and genset and survival shelter.
19:00 Crew done at the EGT Yard
20:30 Crew returns from Taglu site
Environmental Log/Transport of Materials
Load

Date

8

Contents

Hauled
From:

Hauled to:

2020-03- EGT6460
12

3 - Structural members from beneath
tanks

Taglu
Site

EGT Inuvik
Staging Area

9

2020-03- EGT6461
13

Communications Bldg

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy
Wires
Survival
Shelter, POL Piping, Antenna,

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility
EGT Inuvik
ISWDF

11

Manifest
Number

2020-03- EGT6463
13

Dish, Landing and Stairs

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos
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Staging Area
EGT Inuvik
ISWDF
Staging Area

Site Photos

Metal panelling from the gen shack

Cutting up roof sections
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03-18 Daily Activity Report
Wednesday, March 18, 2020

Project Name:

10:17 PM

Taglu Microwave Site Dismantling

Project Number: PEATS 52165
Site Conditions:

Client:

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

-8C, Overcast and snowing, 30-40kph

Personelle Onsite
Name

Role

Name

Role

Kurt Kure

Environmental Consultant David Lucas Jr.

EGT Labourer

Bob Stefure

EGT Supervisor

Jeffery Pingo

EGT Labourer

Simon Adam

EGT Equipment Operator

Toby Stefure

EGT Trucker

Clarence Managelana EGT Equipment Operator

Fred Gruben Jr. EGT Trucker

Sam Gruben

EGT Labourer

Corey Cockney

Kevin

EGT Mechanic

EGT Labourer

Daily Activity Log
6:30 Plow crew Clarence and Kevin left to plow road out to site
9:15 Full crew leaves for Taglu site to finish subgrade pile removal.
11:30 Arrived at site, started digging out the steel piles to be cut out of the drifted snow
Removing the steel piles from above grade with a torch.
Cutting wooden piles with sawsalls and chainsaws and locating piles drifted in to be jackhammered
Tervita has confirmed acceptance of asbestos and creosote piles.
Made contact with Aevitas Inc. On arrangements for receiving the 5 gallon pail of 11 ballasts.
Forwarding the completed movement document (Waste Manifest) prior to shipping.
15:30 Truck with container filled with piles and loose materials, tidy tank truck and loader with V-Plow
left site for Inuvik
19:00 Have removed all the metal piles and placed in the container. Three wooden piles to cut. Have
excavated most of the building piles. Tower and tank piles remaining.
19:30 Crew (4) arrived in Inuvik from site. Left the V-Plow 60km from Inuvik to plow into the site in the
morning. Planning on plowing into the site with 2 tractor/trailer units to haul out equipment, body job
with backfill material.
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with backfill material.
Continued jackhammering and cutting piles while there is light. Labour crew overnighted at the site due
to the storm and to get and early start on the work.
Environmental Log/Transport of Materials
Load

Date

8

Manifest
Number

Contents

Hauled
From:

Hauled to:

2020-03- EGT6460
12

3 - Structural members from beneath
tanks

Taglu
Site

EGT Inuvik
Staging Area

9

2020-03- EGT6461
13

Communications Bldg

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy Wires

EGT Inuvik
ISWDF
Staging Area

11

2020-03- EGT6463
13

Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs

EGT Inuvik
ISWDF
Staging Area

12

2020-03- EGT6464
18

20ft container with piles and loose
materials from site

Taglu Site

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos
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EGT Inuvik
Staging Area

03-19 Daily Activity Report
March 19, 2020

8:00 PM

Project Name:

Taglu Microwave Site Dismantling

Project Number: PEATS 52165

NorthwestTel

Client:

Prepared by: Kurt Kure, P. Eng.

Site Conditions: -3C, Overcast occasional sun, <10kph
Personelle Onsite
Name

Role

Name

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Simon Adam

EGT Equipment Operator Toby Stefure

Jeffery Pingo

Role
EGT Labourer
EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Kevin

EGT Mechanic

Freddie Rogers Wildlife Monitor

Daily Activity Log
8:00. Inuvik crew of five, filled trucks and tidy tank with fuel. Gathered additional jackhammers and
food for the crew at site.
9:30. Left for site, dropping loader operator of at loader left south of BAR-C
Crew working at Taglu excavating around piles and cutting remaining wood wooden piles.
12:30. Arrived at site and loaded creosote piles in the back of the pickups for a return trip to Inuvik
13:30 ENR officers Lloyd Gruben (water resources) and Lila Voudrach (wildlife) visited and toured site.
Operation of the site was in compliance with the permit conditions.
14:30 ENR left site
Continue excavating in cutting off tank piles. Fill material arrived from Inuvik for backfilling the pile holes
(10m³)
15:30 Loader arrived at site. Pickups with wooden piles left site for Inuvik.
17:30 started blowing again at site work shut down had completed excavating and removing the tower
piles at the end of the day. Guy wire piles were the only when's left for removal.
Environmental Log/Transport of Materials
Load

Date

9

Manifest
Number

Contents

Hauled
From:

2020-03- EGT6461
13

Communications Bldg

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy Wires

EGT Inuvik
ISWDF
Staging Area

11

2020-03- EGT6463
13

Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs

EGT Inuvik
ISWDF
Staging Area

12

2020-03- EGT6464
18

20ft container with piles and loose
materials from site

Taglu Site
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Hauled to:

EGT Inuvik
Staging Area

13

18

materials from site

2020-03- EGT6465
19

8 - Creosote piles

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos

Working around the piles

Excavated Steel pile, plate placed overtop of piling before backfilling

Spotting backfill
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Staging Area
Taglu
Site

EGT Inuvik
Staging Area

Capped pile

ENR visitors
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03-20 Daily Activity Report
Saturday, March 21, 2020

10:15 AM

Project Name:

Taglu Microwave Site Dismantling

Client:

NorthwestTel

Project
Number:

PEATS 52165

Prepared
by:

Kurt Kure, P.
Eng.

Site Conditions: 0C, Overcast snowing, 10kph with gusts through out
the day
Personelle Onsite
Name

Role

Name

Kurt Kure

Environmental Consultant David Lucas Jr. EGT Labourer

Bob Stefure

EGT Supervisor

Simon Adam

EGT Equipment Operator Toby Stefure

Jeffery Pingo

Role
EGT Labourer
EGT Trucker

Clarence Managelana EGT Equipment Operator Fred Gruben Jr. EGT Trucker
Sam Gruben

EGT Labourer

Corey Cockney EGT Labourer

Kevin

EGT Mechanic

Freddie Rogers Wildlife Monitor

Daily Activity Log
7:00 Site crew at Taglu continued excavating anchors for guy wires and cutting off solid 2in round bar a
foot below grade
9:30. Inuvik crew of five left for site after receiving weather report form site
12:30 Completed removal of the 6 guy wire anchors and backfilling
13:30 Loading tower structural base into the pickup along with anchors.
Packing up equipment for demobilization from site. Loaded trailer, gen shack and snow cat on EGT
G002 and G007 for return trip.
15:30 Final site inspection and verification that all site materials were removed. Soil fill piles (2m3) left
for topping up excavated pile holes during the summer visit.
16:30 Caravan of all site equipment and vehicles departed for Inuvik being plowed out by the loader vplow
20:00 First of crew arrived in Inuvik
Environmental Log/Transport of Materials
Load

Date

9

Manifest
Number

Contents

Hauled
From:

2020-03- EGT6461
13

Communications Bldg

EGT Inuvik
Inuvik Solid
Staging Area Waste Disposal
Facility

10

2020-03- EGT6462
13

150 gal tank, Galvanized steel from
tower, Tank structural,
Communication Bldg Structural Base,
Guy Wires

EGT Inuvik
ISWDF
Staging Area

11

2020-03- EGT6463
13

Survival Shelter, POL Piping, Antenna,
Dish, Landing and Stairs

EGT Inuvik
ISWDF
Staging Area

12

2020-03- EGT6465
18

20ft container with piles and loose
materials from site

Taglu Site

EGT Inuvik
Staging Area

13

2020-03- EGT6464
19

8 - Creosote piles

Taglu
Site

EGT Inuvik
Staging Area

14

2020-03- EGT6466
20

Guy wire anchors and non-hazardous
structural base

Taglu Site

EGT Inuvik
Staging Area
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Hauled to:

Site Safety
Daily tailgate meeting held. See scanned minutes in final report.
No incidents
Site Photos

Finished work site. 2m3 Soil left for summer backfilling of pile locations

Pulling survival shelter out to be loaded
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Demobilization from site

Anchor removed and backfilled
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Non-hazardous tower base pieces

Cut off anchor pieces
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07-28 Daily Activity Report
July 28, 2020

4:40 PM

Project Name:

Taglu Microwave Site Dismantling Client:

Project Number: PEATS 52165

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: 6C, Overcast Raining, 10-20 kph
Personelle Onsite
Name

Role

Kurt Kure

Environmental Consultant

Garry Lavelle

EGT labourer

Medric Lavelle

EGT Labourer

Scott Elgent

Canadian Helicopter Pilot

Name

Role

Daily Activity Log
8:00 Arrived at Canadian Helicopters and meet with labourers. Checked weather was marginal but OK for site access
ceiling around 1000ft
Pre site meeting discussing planned activities and Canadian Helicopter orientations completed
9:00 Loaded helicopter with equipment and departed at 9:30
10:15 Arrived at site and took aerial shots before landing, very soft. Ground depresses 4 inches with walking. Water at
the surface when sod is removed.
Crisscrossed the site within the guy anchors and collected remaining debris into piles.
Filled bulk bag with smaller materials, require sawsall to reduce other materials. A separate trip is required to sling
about 1000lbs of debris.
12:00 Started collecting samples around the fuel tanks and gen shack. Olfactory indication of hydrocarbon
contamination in the bottom of the pond in the disturbed area. Hydrocarbon sheen developed when the sediment was
disturbed.
13:00 Had collected 6 soil samples, one with suspected HC contamination and boundary samples, to verify extent.
Samples were collected 6-8 inches below the surface
Soil was typically light gravel with organic materials of root mat.
13:10 Collected 2 water samples between the pond with the apparent contaminated sediment and river channel to the
NW
13:15 Departed site.
14:30 Arrived back in Inuvik and unloaded.
Site Safety
Tailgate meeting held and Canadian Helicopters orientation
No incidents
Site Photos
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The former site of the structures
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Remaining wood piles - Four
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Remaining wood piles - Four

Sheen from disturbed sediment and fomer steel pile below the surface
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Sheen from disturbed sediment and fomer steel pile below the surface

Sample locations S-2 (yellow) and S-3 (red) with S-1 in the distance near cooler

Typical course sand organic subsoil below the sod
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Typical course sand organic subsoil below the sod

Miscellaneous debris collected in site survey

Larger debris that needs to be cut down to be removed from site
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Site view when leaving
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07-29 Daily Activity Report
July 30, 2020

9:36 AM

Project Name:

Taglu Microwave Site Dismantling

Project Number: PEATS 52165

Client:

NorthwestTel

Prepared by: Kurt Kure, P. Eng.

Site Conditions: 12C, Scattered Cloud, 15-25 kph wind
Personelle Onsite
Name

Role

Kurt Kure

Environmental Consultant

Garry Lavelle

EGT labourer

Medric Lavelle

EGT Labourer

Scott Elgent

Canadian Helicopter Pilot

Name

Role

Daily Activity Log
8:30 Checked on weather with Canadian Helicopters and the forecast was more favorable in the
afternoon.
13:00 Arrived a Canadian Helicopters hanger along with the labourers.
14:00 Departed Inuvik for site
14:50 Arrived at site
Continued to gather debris from the area and collection in bulk bag. Broke down larger pieces (ladder,
door, tin wood) to fit into the bag.
15:00 Removed 4 existing piles missed in the winter clean up. Piles were exposed with a shovel and cut
6-8in below the water level/ Ground Surface with chainsaw and sawsall. Difficulty cutting wet wood.
15:45 Final gathering of material from the site into the bulk bag (850lbs as recorded by the helicopter)
16:00 Readied the net and rigging around the bag and pallet.
16:15 Departed site for Tuk to drop off personelle in EGT yard and await the slung in load from site.
18:15 Arrived back at Tuk with load
Refuelled in Tuk and headed back to the Canadian Helicopters hanger in Inuvik.
19:30 Arrived in Inuvik
Site Safety
Tailgate meeting held
No incidents
Site Photos
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The site upon arrival
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Sheen observed on water (biologic?)
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Sheen observed in test pit dug the day before
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Pile removal from'bermed area'
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Former pile locations
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Gathered debris in bulk bag and sling netting
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Aerial view of site at departure
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Dismantling Waste Bill of Lading

E. GRUBEN'S
TRANSPORT

SHIPPING MANIFEST

Box 177 mctoyuktuk, NT XOEICO
Fax (867) 977-7040
PI). (867) 977-7000
Ship

6453

a Air

Truck

Via:

3

Core

Attention:
Qty

Unit
of Measure

Prepaid

collect

Vendor

Description

CO Credit

Repair

Purchase Order
Number

Destination

Weight (kg)

archS

'O

c ions
FUC

Total Weight

Shipper

Date - y/m/d

Questions call

Phone

Total Pieces

Bob
EGTIOW0907

EGT Tuk Base

SHIPPING MANIFEST

E. GRUBEN'S TRANSPORT

Box 177 enrktoyaktuk, NT XOE ICO
Fax (867) 977-7040
Ph. (867) 977-7000

Ship

•

Truck

Air

Barge

u

Via:

a

Qty

Unit

of Measure

Credit

core

Attention:
Vendor

Description

Prepaid

collect

Purchase Order

Repair
Destination

Number

Weight (kg)

q 500

kio\
1

Vi

000

Weight

Shipper

Date - y/m/d

020 03-0
EGT1012/0907

Questions call

Phone

Total Pieces

bob
EGT Tuk Base

E. GRUBEN'S
TRANSPORT

SHIPPING MANIFEST

Rox 177 Tnktnynktuk, NT XOE ICO

Ph. (867) 977-7000 •

Fax (867) 977-7040

Shipfico

a

Via:

6455

Air

Truck

EG

(
Propaid

core

Attention:
Unit

Qty of Measure

6

Vendor

Description

eh ons

a

Credit

Purchase Order

Repair
Destination

Number

Weight (kg)

Total Weight

Shipper

Date - y/m/d

Quest

s call

Rooag
Phone

Total Pieces

EGT1012/0907

EGT Tuk Base

E. GRUBEN'S
TRANSPORT

Box 177 rnnktoyaktuk, NT XOE ICO
Ph. (867) 977-7000
Fax (867) 977-7040

Ship

a

SHIPPING MANIFEST
6456

Air

Barge

Via:

collect

core

Attention:
Unit

Qty of Measure

Description

Vendor

Prepaid

Credit
Purchase Order

Repair
Destination

Number

s,

Weight (kg)

IODO

01

ctlec\

21

Total Weight

Shipper

Date - y/m/d

O

Questions call

SåcF(R

phone

21

kg

Total Pieces

EGT1012/0907

EGT Tuk Base

E. GRUBEN'S TRANSPORT

SHIPPING MANIFEST

Box 177 'lilktoyaktuk, NT XOEICO
Ph. (867) 977-7000
Fax (867) 977-7040

6457

—fh6CUA.STTE— V CUTEL

Barge
Via:

a
Attention:
Qty

unit
of Measure

core

(A
Description

Vendor

Prepaid

collect
Credit

Purchase Order
Number

Repair
Destination

Weight (kg)

o

Total Weight
kg

Shipper

Date - y/m/d

Questions call

phone

Total Pieces

EGT1012/0907

EGT Tuk Base

E. GRUBEN'S
TRANSPORT
e
Box 177 nnktoyaktuk,

Ph. (867) 977-7000

Shipm

•

NT XOE ICO

SHIPPING MANIFEST

Fax (867) 977-7040

a Air

4ÄF--

6458

Truck

u Barge

Via:

Prepaid

Collect
Core

Attention:
Qty

Unit
of Measure

Description

Vendor

Credit
Purchase Order
Number

a

Repair

Destination

Weight (kg)

000

Total Weight
kg
Shipper

EGT1012/0907

Date - y/m/d

Questions call

QULo-03- WD6Vo

Phone

67 .06)

Total Pieces

EGT Tuk Base

E. GRUBEN'S TRANSPORT

SHIPPING MANIFEST

Box 177 'lbktoynktuk, NT XOE ICO
Fax (867) 977-7040
Ph. (867) 977-7000

Ship"

a Air

Truck

Barge

Via:

a
core

Attention:
IJnit

Qty of Measure

Description

Vendor

Prepaid

collect
Credit

Purchase Order

Repair
Destination

Number

Weight (kg)

10

Total Weight

Shipper

Date —y/m/d

Questions call

phone

1000 kg

Total Pieces

t)

EGT1012/0907

EGT Tuk Base

E. GRUBEN'S
TRANSPORT

Box 177
Ph. (867) 977-7000

•

SHIPPING MANIFEST

NT XOEICO
Fax (867) 977-7040

ShipXd

6463

Chir

Truck

Bargo

Via:

collect
cn core

Attention:
Qty

Unit

Description

of Measure

Vendor

Prepaid

Credit
Purchase Order
Number

U Repair
Weight (kg)

Destination

. k-

(900

O

Total Weight

Shipper

€61

EGT1012/0907

Date - y/m/d

Questions call

Phone

coo kg
Total Pieces

6

EGT

Base

E. GRUBEN'S
TRANSPORT

Box 177 Tbktoyaktuk, NT XOE
Fax (867) 977-7040
Ph. (867) 977-7000

%
Ship

SHIPPING MANIFEST
6466

Chir

Si+e

a Barge

Via:

Prepaid

collect

unit

Qty of Measure

Credit

core

Attention:
Description

Vendor

Repair

Purchase Order

Destination

Number

Weight (kg)

ord

Total Weight

Shipper

Date - y/m/d

Questions call

Phone

Total Pieces

EGT1012/0907

EGT Tuk Base
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Hazardous Waste Disposal Certificates

