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INTRODUCTION

Golder Associates Ltd. (Golder) on behalf of Imperial Oil Limited (Imperial) has been conducting remediation
works at the former Tuktoyaktuk Exploration Logistics Base Camp in Tuktoyaktuk, Northwest Territories (Tuk
Base or the Site) since summer of 2019. The Water Licence N5L8-1841 was granted by the IWB to Imperial in
association with the remediation and demolition activities at the Site.
Golder and Imperial are proposing to continue the work in summer 2020. In order to increase efficiency of the
project and maintain a safe work environment, some changes are required to selected plans submitted as part of
the Water Licence. Following the requirements outlined in the IWB Water Licence N5L8-1841 Part B: General
Conditions Section 12, revised and/or updated plans are described herein.

2.0

PROJECT DESCRIPTION

A Project Description was provided for Imperial’s Submission for which Water Licence N5L8-1841 was granted by
the IWB. The Project Description has been revised with respect to the schedule. Work conducted during the
2019 field season on Site found an increase in the amount of impacted soil that will need to be managed by offsite
disposal. This finding has impacted several of the plans for the Site, though the overall approach to the work
remains unchanged. Primary revision to the project description is a planned revision to the schedule as follows:



July 2019 – September 2019 – Begin soil and landfill excavation activities.



July 2020 – September 2020 – Complete soil and landfill excavations.



February 2021- April 2021 – Remove all waste and debris materials from site – demobilization of equipment.
Complete north dock repairs.



February 2022 – April 2022 – Remove all stockpiled soil. Remobilize reduced list of equipment (for
reclamation activities).



July 2022 – Complete south dock removal and sewage lagoon decommissioning. Complete surface debris
removal. Complete surface reclamation and re-vegetation activities. Start of bi-annual monitoring program.

The change in schedule as well as some of the additional findings of the 2019 field work has also been reflected
in changes to several of the other plan documents for the Project as presented below.

3.0

REMEDIAL ACTION PLAN

The Remedial Action Plan (RAP) prepared by Advisian (2019) details how environmental contamination attributed
to past Imperial operations at Tuk Base will be remediated to meet regulatory standards. While the RAP is guiding
the remediation work to be carried out during the proposed Project, the following revisions are proposed to the
following section.

Section 4 and Table 2
During a review of historical data for the remaining excavations, five proposed excavation areas are proposed to
be omitted. The Petroleum Hydrocarbon (PHC) Profiles were re-interpreted using the guidance in the Abandon
Military Site Remediation Protocol (Volume 2). Five locations were found to have areas where impacts were
interpreted to be “Type A” PHC impacts. All PHC Type A concentrations at these locations were below the
applied guidelines for the Site. Imperial proposes to not proceed with remedial excavation at the locations
identified below.

1
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Area A2: Analytical data from TP-A-02 indicate that the identified impacts are PHC Type A and that the
concentrations of PHC observed do not exceed the applied guidelines. As there are no exceedances at this
location excavation is not required.
Area E/I: Analytical data from TUK-23 Upper Terrace that the identified impacts are PHC Type A and that the
concentrations of PHC observed do not exceed the applied guidelines. As there are no exceedances at this
location excavation is not required.
Area R: No exceedances were identified from this area.
Area T’: Analytical data from S07-42 Upper Terrace that the identified impacts are PHC Type A and that the
concentrations of PHC observed do not exceed the applied guidelines. As there are no exceedances at this
location excavation is not required.
Area Y: Analytical data from HA-Y-02, HA-Y-02-2017A and HA-Y-02-2017B that the identified impacts are PHC
Type A and that the concentrations of PHC observed do not exceed the applied guidelines. As there are no
exceedances at this location excavation is not required.
The historical data for these areas and the PHC type calculation are shown in Table 1 of the amendment letter. In
addition, the estimated volume of the contaminated soil within the south landfill and north landfill have been
updated to 18,000 m3.
The omission of these areas is being carried through to all the previously submitted planned that may contain
details of areas of proven or potential environmental concern (APECs) and the estimated soil volumes.

4.0

WASTE MANAGEMENT PLAN

This section summarizes any revision that were made to the Waste Management Plan that was previously
submitted to the IWB as part of the water licence application. The changes made have not altered the Waste
Management Plan’s intended purpose and has brought the document in line with the practice that will be taken
when work is executed.

Section 3.6
Excavated soils from the dock will not be spread across the Lower Terrace but will be used as backfill materials
for other excavations and placed in such a way to allow for proper drainage.

Section 6.3
Additional information included for when the grey water and sewage waste will be transferred from the onsite
sewage tanks to the wastewater treatment center in Tuktoyaktuk.

Section 6.5
Engineered Soil Staging Areas (ESSA) have been designed to accommodate the excavated soil from the landfills.
The soil will be temporarily staged, stockpiled and stored onsite for winter offsite transportation via ice road. The
ESSA are shown in Appendix C of the Waste Management Plan.

Section 7.0 and Table 1
Planned soil excavation areas have been revised to be in alignment with the RAP amendment. Temporary
storage area and disposal date for selected excavation areas were updated to promote project execution
efficiency and timeline. An engineered drawing illustrating the initial soil treatment design was provided to the
2
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IWB in July 2019 (Appendix B of the Waste Management Plan). In August 2019, a modification to the water
license was requested and approved for an additional soil treatment cell on the airstrip. An engineered and
stamped drawing was also provided for the airstrip (Appendix B of the Waste Management Plan).
The current request to the IWB is for additional soil storage areas to be considered for the project, due to the
amount of estimated soil to be excavated in 2020. As with other submissions, an engineered drawing, detailing
the ESSAs, has been provided as part of the submission to the IWB (Appendix C of the Waste Management
Plan).

5.0

SPILL CONTINGENCY PLAN

This section summarizes any revision that were made to the Spill Contingency Plan that was previously submitted
to the IWB as part of the water licence application. The changes made have not altered the Spill Contingency
Plan’s intended purpose and has brought the document in line with the practice that will be taken when work is
executed.

Section 1.0
The Imperial contact has been updated to Benjamin Fraser, Benjamin.Fraser@esso.ca

Section 1.2.1
The South Landfill estimated debris/soil has been updated to approximately 18,000 cubic metres (m3).

Section 2.4
When the 60,000L L sewage tank on the barge servicing the camp is being emptied, the tank will be replaced with
three 38,000 L tanks during the process. In a worst-case scenario, the volume of sewage from the barge camp
entering the ocean is increased to 114,000 L.

6.0

EROSION AND SEDIMENT CONTROL PLAN

The volume of soil and debris from the North and South Landfill has been updated.

Section 2.2
The North Landfill contains approximately 2,000 m3 of impacted soil/debris that will be excavated, treated and/or
removed and disposed of off-site. The South Landfill contains approximately 18,000 m3 of impacted soil/debris.

7.0

PERMAFROST MONITORING PLAN

Additional information regarding the water treatment method was added to the permafrost monitoring plan.

Section 3.5
Surface water run-on will be sampled and redirected away from work area. Surface water that does not meet
release criteria will be collected and pumped through the onsite water treatment system directly for treatment prior
to release.

8.0

TUK BASE DOCK REPAIR AND REMOVAL MONITORING PLAN

No updates were made to the IWB approved Tuk Base Dock Repair and Removal Monitoring Plan.

3
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RECLAMATION, CLOSURE AND MONITORING PLAN – TUK BASE

The Schedule of Reclamation and Closure Activities was updated to align with the project schedule described in
Project Description in Section 2.0 of this document.

10.0 WILDLIFE ENCOUNTER MANAGEMENT PLAN
No updates were made to the IWB approved Wildlife Encountered Management Plan.

11.0 EMERGENCY PREPAREDNESS & RESPONSE PLAN
The contact information on the Emergency Preparedness & Response Plan has been updated to reflect the
current project team.

Section 3.1
The E&PS (Imperial) Emergency Contacts have been updated as per the following:
E&PS Emergency Contacts
Project Manager
Team Lead

Name
Benjamin Fraser
Shalini Jasra

Number
Cell: (403) 988-9648 Office: (587) 476-2878
Cell: (403) 815-1149 Office: (587) 476-2461

12.0 LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD PARTY
RELIANCE
This report has been prepared and the work referred to in this report has been undertaken by Golder Associates
Ltd. for Imperial Oil Limited. It is intended for the sole and exclusive use of Imperial Oil Limited, its affiliated
companies and partners and their respective insurers, agents, employees and advisors (collectively, “Imperial
Oil”). Any use, reliance on or decision made by any person other than Imperial Oil based on this report is the sole
responsibility of such other person. Imperial Oil and Golder Associates Ltd. make no representation or warranty to
any other person with regard to this report and the work referred to in this report, and they accept no duty of care
to any other person or any liability or responsibility whatsoever for any losses, expenses, damages, fines,
penalties or other harm that may be suffered or incurred by any other person as a result of the use of, or reliance
on, any decision made or any action taken based on this report or the work referred to in this report.
The investigation undertaken by Golder Associates Ltd. with respect to this report and any conclusions or
recommendations made in this report reflect Golder Associates Ltd.’s judgement based on the site conditions
observed at the time of the site inspection on the date(s) set out in this report, and on information available at the
time of preparation of this report. This report has been prepared for specific application to this site and it is based,
in part, upon visual observation of the site, subsurface investigation at discrete locations and depths, and specific
analysis of specific chemical parameters and materials during a specific time interval, all as described in this
report.
Unless otherwise stated, the findings cannot be extended to previous or future site conditions, portions of the site
which were unavailable for direct investigation, subsurface locations which were not investigated directly, or
chemical parameters, materials or analysis which were not addressed. Substances other than those addressed by
the investigation described in this report may exist within the site, substances addressed by the investigation may
exist in areas of the site not investigated and concentrations of substances addressed which are different than
those reported may exist in areas other than the locations from which samples were taken.
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If site conditions or applicable standards change or if any additional information becomes available at a future
date, modifications to the findings, conclusions and recommendations in this report may be necessary.
Other than by Imperial Oil, copying or distribution of this report, use of or reliance on the information contained
herein, in whole or in part, is not permitted without the express written permission of Golder Associates Ltd.
Nothing in this report is intended to constitute or provide a legal opinion.
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Punchalee Clair, P.Eng.
Project Manager

Jillian Mitton M. Sc. P. Eng.
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TECHNICAL MEMORANDUM
DATE

May 8, 2020

TO

Inuvialuit Water Board

FROM

Punchalee Clair, Golder Associates Ltd.

Project No. 18105460

EMAIL Punchalee_Clair@golder.com

RE: REMEDIATION ACTION PLAN FOR TUK BASE
The Remediation Action Plan (RAP) for the former Tuktoyaktuk Exploration Logistics Base Camp (Tuk Base or
the Site) by Advisian for Imperial Oil Limited Environmental & Property Solutions (Imperial) is being used as a
guidance document for the work being conducted at the Site. The RAP was completed in 2018 and was updated
in March 2019 to fulfill the Northwest Territories Archaeological Sites Regulations requirements and was approved
by the Inuvialuit Water Board as part of the Water Licence N5L8-1841 in July 2019.
The primary objective of the RAP is to detail how environmental contamination attributed to past Imperial
operations at Tuk Base will be remediated to meet regulatory standards. While the RAP will guide the remediation
work to be carried out during the proposed Project, revisions are proposed for five proposed remedial excavation
areas. Golder is proposing to not proceed with excavation area A2, E/I, R, T’ and Y as per described in the RAP.
The historical analytical results from these areas can be found in Table 1. The detail supporting the proposed
revision are outlined below.
-

-

-

-

-

Excavation area A2 is surrounding test pit TP-A-02. Soil samples were collected at this location on August
24, 2015. The analytical results identified impacts as PHC Type A and the concentrations of PHC observed
do not exceed the applied guidelines. As there are no exceedances at this location, excavation is not
required.
Excavation Area E/I is surrounding sampling location Tuk-23 Upper Terrace. Soil samples at this location
were collected on September 8, 2001. The shallow soil sample analytical result identified impacts as PHC
Type A and the concentrations of PHC observed do not exceed the applied guidelines. As there are no
exceedances at this location, excavation is not required.
Excavation Area R is surrounding sampling locations HA-R-01 and HA-R-02. Soil samples were collected at
this location on August 15, 2015. The analytical results were below the applicable guidelines. Therefore,
excavation is not required at this location.
Excavation Area T’ is surrounding sampling location S07-42 Upper Terrace. Soil sample was collected at this
location on August 19, 2007. The analytical result identified impacts as PHC Type A and the concentrations
of PHC observed do not exceed the applied guidelines. As there are no exceedances at this location,
excavation is not required.
Excavation Area Y is surrounding sampling location HA-Y-02. Soil samples from this location were collected
on August 12, 2015 and September 5, 2017. The analytical results for both sampling events identified
impacts as PHC Type A and the concentrations of PHC observed do not exceed the applied guidelines. As
there are no exceedances at this location, excavation is not required.

Golder Associates Ltd.
16820 107 Avenue, Edmonton, Alberta, T5P 4C3, Canada

Golder and the G logo are trademarks of Golder Associates Corporation

T: +1 780 483 3499 F: +1 780 483 1574

golder.com

GOLDER

The analytical data for these areas and the PHC type calculation are shown in Table 1. The sampling locations
are shown on the Advisian RAP Figure 5 and is included here for reference.
All other aspects of the RAP will apply to the Project.

Punchalee Clair, PEng

Jillian Mitton, MSc, PEng

Golder Associates Ltd.

Golder Associates Ltd.

Environmental Engineer

Golder Associates Ltd.
16820 107 Avenue, Edmonton, Alberta, TSP 4C3, Canada

Golder and the G logo are trademari<s of Golder Associates Corporation

Principal, Senior Environmental Engineer

T: +1 780 483 3499 F: +1 780 483 1574

golder.com

May 2020

18105460-2000

Table 1
Summary of Soil Analytical Results - Petroleum Hydrocarbons
TUK BASE
Imperial Oil Limited

APEC

A2

E/I

TP-A-02

Tuk-23 Upper Terrace

HA-R-01

HA-R-02

S07-42 Upper Terrace

HA-Y-02

HA-Y-02-2017A

24-Aug-2015

8-Sep-2001

15-Aug-2015

15-Aug-2015

19-Aug-2007

15-Aug-2015

5-Sep-2017

<30

>30

>30

>30

>30

<30

1.5

0.2

0.2

0.0 - 0.25

Sample ID
Sample Date
Distance to water body (m)
Sample Depth (mbgs)
Criteria(a)

Criteria(b)

Criteria(c)

10

n/g

1,290

n/g

10

11,000

330

n/g

50

20,000

n/g

n/g

Parameters

Units

RDL

F1 (C6-C10) - BTEX

mg/kg

F2 (C10-C16)

mg/kg

F3 (C16-C34)

mg/kg

0.0 -0.75

R

Y

T'

0.3

1

n/g

<12

<12

350

13

<12

<12

n/g

33

30

1600

<10

<10

<10

n/g

320

<50

4000

<10

<50

110

HA-Y-02-2017B
5-Sep-2017
<30

0.2

0.5

0.3 - 0.5

0.3 - 0.5

<10

<12

<12

<10

<10

97

<23

26

18

16

2400

130

320

340

320

Criteria(d)

F4 (C34-C50)

mg/kg

50

n/g

n/g

n/g

n/g

120

<50

2100

<10

<50

<50

637

<110

80

100

84

Type A (F3+F4)

mg/kg

NA

20,000

n/g

n/g

n/g

440

NA

6,100

NA

NA

110

3,037

130

400

440

404

Type B (F1+F2+F3)

mg/kg

NA

n/g

330

2,500

5,000

NA

30

NA

13

NA

NA

NA

NA

NA

NA

NA

TYPE A

TYPE B >0.5

TYPE A

TYPE B

NA

NA

TYPE A

TYPE A

TYPE A

TYPE A

TYPE A

Type
Notes:
(d)

Abandoned Military Site Remediation Protocol (AMSRP), Protection of Human Health, INAC, December 2008

(b)

Abandoned Military Site Remediation Protocol (AMSRP), Protection of Freshwater Aquatic Life exposure pathway (applied for locations < 30 m from fresh water body), INAC, December 2008

(c)

Abandoned Military Site Remediation Protocol (AMSRP), Protection of Terrestrial Wildlife, for surface soil to 0.5 m depth, INAC, December 2008

(d)

Abandoned Military Site Remediation Protocol (AMSRP), Management Limit, below 0.5 m depth, INAC, December 2008
Bold/Underlined - value exceeds criteria

BTEX - benzene, toluene, ethylbenzene, xylenes
F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4
mbgs - metres below ground surface
NA - not available
n/a - not applicable
OVM - Organic Vapour Monitor
ppmv - parts per million by volume
RDL - reportable detection limit
Type A (F3+F4) - non-mobile hydrocarbons, consists of the sum of F3 and F4 fractions
Type B (F1+F2+F3) - mobile hydrocarbons, consists of the sum of F1 through F3 fractions
> - greater than
< - less than
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1.0

INTRODUCTION AND PROJECT DETAILS

Golder Associates Ltd. (Golder) was contracted by Imperial Oil Environmental & Property Solutions (Imperial) to
develop a Waste Management Plan (WMP) for the former Tuktoyaktuk Exploration Logistics Base Camp
(Tuk Base or the Site) for submission to the Inuvialuit Water Board (IWB).

1.1

Site Location and History

The Site is located at 69°25’35’’N latitude and 132°57’20’’W longitude on the Beaufort Sea coast approximately
1.5 km southeast of Tuktoyaktuk, Northwest Territories (NT) (Figures 1 and 2). The Site is on a lease
(ILA 8500107) held by Imperial from the Inuvialuit Land Administration (ILA). Tuk Base began operations in 1970
and operated as a staging and storage area for oil and gas exploration in the Arctic. In 1980, decommissioning of
the Site began. Between 2001 and 2013 all major infrastructure was demolished and removed from Site (Advisian
2018a). In 2018, Advisian prepared a Remedial Action Plan (RAP) that was submitted to and approved by the
ILA. The RAP was updated in March 2019 to fulfill NT Archaeological Site Regulations requirements. It was
provided to the IWB in March 2019. The RAP was amended in May 2020 to omit five planned excavation areas.

1.2

Site Description

The Site covers a land area of approximately 54 hectares (133 acres) and is generally comprised of the former
Tuk Base on the Upper Terrace, transitioning down to a Lower Terrace (created by infilling the low lying natural
topography with dredged ocean sediments) and the surrounding natural tundra.
The Site is bordered by tundra to the north and south, with the Mayogiak Inlet and Tuktoyaktuk Harbour bordering
the Site to the east and west, respectively. The former Northern Transportation Company Limited (NTCL) tank
farm/lease is also located to the north of the Imperial lease on Saviktok Point.

1.3

Objectives

The WMP will apply to staff and contractors involved in the generation, treatment, handling, transport, and
disposing of waste materials for the Tuk Base Remediation (the Project). This WMP characterizes the waste
present on-site and the most effective way to dispose of the remaining waste. The majority of the Site
infrastructure has already been demolished and removed from the Site (Advisian 2018a). The remaining areas of
focus are the historic landfills (north and south landfills), surface waste, concrete pads, sewage lagoon, south
dock and the original operational areas. They are summarized in the following list and described in in detail in the
separate sections of this WMP:



Surface debris (including wood piles from the former wooden wharf and camp foundations) will be collected,
removed, and disposed of at a licenced disposal facility.



Hazardous material encountered on-site will be removed and disposed of at an appropriate Imperial
approved, licensed disposal facility.



Soil impacted with light-end petroleum hydrocarbons (PHCs) will be excavated, placed in piles, treated, and
used as backfill on-site.



Soil impacted with heavy-end PHCs will be excavated, treated and/or disposed of at an Imperial approved,
licensed disposal facility.



Soils impacted with metals or polychlorinated biphenyls (PCBs) will be excavated and moved to an off-site
Imperial approved, licensed disposal facility.



The sewage lagoon will be dewatered, backfilled and regraded.
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The North Dock will be repaired for use during the Project and the South Dock will be demolished and
removed.

 Concrete pads may be used as treatment cells for impacted soils, repurposed, or used as backfill on-site.
1.4
Waste Management Planning and Proponents Principle
This WMP incorporates the basic principles of waste management, which include source reduction, reuse,
recycling/recovery, treatment and disposal. The Project is committed to conduct operations within the accepted
environmental standards of the construction industry and applicable regulatory requirements. Management of
waste is an important consideration of Imperial’s operations. Where possible, every effort is made to minimize
waste production by incorporating the principles of waste Reduction, Reuse, Recycle and Recover.



Source reduction includes the elimination or reduction of the volume or toxicity of waste by adopting practical
methods such as using alternative materials or processes. This principle can be achieved by material
elimination, inventory control and management, material substitution, process modification and improved
housekeeping, maintenance and training.



Reuse is achieved by using a product more than once for the same application or different purposes.
Reusing material such as certain food and beverage containers, pallets etc. can reduce the amount of waste
generated.



Recycling/recovery of products that typically have one use is an excellent method of reducing the volume of
waste generated at a worksite, sorting products so they can be managed in bulk eliminates the need for
additional handling and allows for different products to be managed by efficient recycling processes.



Waste treatment is used to reduce the volume, mass and/or toxicity of the material prior to disposal due to
contaminants contained within the waste. There are a number of treatment options including biological and
physical processing which may be used separately or combined to be the most effective and efficient (it is
Imperial’s intention to construct a waste treatment area onsite to treat waste to make it acceptable for reuse
as backfill material on-site).



Disposal of waste is considered the final option for waste management. When disposing of waste, the type of
waste, volume, location and final containment must be considered. The waste disposal options available to
this Project include licensed off-site solid waste sites and municipal sewage lagoons. The physical and
chemical characteristics as well as the regulatory requirements and liability associated with disposal may
limit which options are available for waste disposal.
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2.0
2.1

WASTE TYPES
Waste Definitions

Imperial and their contractors are responsible for ensuring that all existing and generated wastes are properly
identified, characterized and classified as dangerous or non-dangerous to develop safe and efficient handling
strategies that assure regulatory compliance. The WMP will be distributed to all crews and regular tailgate
meetings will stress the importance of Imperial’s Waste Management Principles and the various duties associated
with waste segregation.
The following sections provide definitions on the different types of waste that may be encountered while carrying
out the Project. Waste is defined as a product or substance that is no longer of any use to the Project and is
intended for disposal.

2.1.1

Hazardous Waste

Hazardous waste includes hazardous waste products such as poisons, corrosive agents, flammable substances,
ammunitions, explosives, radioactive substances, or any other material that can endanger human health or
well-being or the environment if handled improperly. Hazardous waste will be identified, handled, transported and
disposed of in accordance with the 2017 Government of the Northwest Territories (GNWT) Guidelines for
Hazardous Waste Management. Only properly trained individuals with current Transportation of Dangerous Good
(TDG) certification will be collecting and preparing samples for shipment to third-party laboratories off-site, for
analysis and classification.

2.1.2

Hazardous Chemicals

A hazardous chemical can be any substance, class of substance or mixture of substances that is entering or is
capable of entering the environment in a quantity or concentration that may constitute a danger to human health
or well-being or the environment.

2.1.3

Dangerous Goods

Materials that are regulated by the Transportation of Dangerous Goods Act (TDGA) may be either one of the
3,400 chemicals identified by name in Schedule 1 of the Transportation of Dangerous Goods Regulations or may
have chemical properties that fall within one of nine Transportation of Dangerous Goods (TDG) Classes. The
Northwest Territories Transportation of Dangerous Goods Act (1990) is the territorial complement of the federal
TDGA. The federal legislation applies to transportation via air, ocean, rail and road, whereas the territorial act
applies to road transport within the NT.

2.1.4

Regulated Wastes

Regulated wastes include any waste material that is specifically regulated as hazardous in the Canadian
Environmental Protection Act (CEPA) or through various guidelines issued by Environmental Protection Services
(EPS) or Government of the Northwest Territories – Environment and Natural Resources (GNWT-ENR; e.g.; the
2017 GNWT Guidelines for Hazardous Waste Management), and dangerous for transport (in CEPA and TDGA).
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2.2

Waste Classification and Characterization

Waste characterization is used to assess the appropriate handling, treatment, transportation and disposal of the
waste. Characterization is the assessment of the physical, chemical and toxicological properties of the waste
product. These properties are used to determine the potential risks relating to handling, storage, and
transportation of the waste on public roads, as well as to determine the environmental consequences of the waste
so that an appropriate disposal option can be determined. Characterization allows the determination of a
hazardous or non-hazardous waste. Waste transportation and disposal is regulated by the GNWT or Environment
and Climate Change Canada (ECCC) and the receiving jurisdiction.

2.2.1

Ignitability

This classification will apply to liquids, solids or gases; however, the most common are liquids or solutions which
have a flash point of 23°C or below. Other materials included in this class are oxidizers which readily yield oxygen
to support the combustion of organic materials, waste that can spontaneously combust, and flammable
compressed gases. Examples of ignitable wastes include acetone, hexane, methanol, and isopropanol.

2.2.2

Corrosives

This classification applies to liquids only. A waste is corrosive if its pH is equal to or less than two, or equal to or
greater than ten. Liquids which corrode steel at rates greater than 6.35 millimetres per year (mm/yr) are also
considered corrosive. Examples of corrosive wastes include mineral acids, sodium, and potassium hydroxide.

2.2.3

Reactivity

This classification encompasses two types of hazards; physical and health. Wastes with reactive physical
characteristics are those with the potential of reacting violently, presenting fire hazards, and/or are capable of
explosion at normal temperatures and pressures. Wastes with reactive health hazards are those that will release
toxic or irritating vapors or fumes when mixed with water or acids. Examples are reactive laboratory wastes, such
as sulphide solutions and water-reactive metals.

2.2.4

Toxicity

This classification includes those substances which are capable of causing acute, chronic or adverse effects in
humans and/or the environment. Examples of toxic wastes include biocides, carcinogens and heavy metals such
as lead, chromium and arsenic.
Generally, a waste is considered non-hazardous if it does not possess any of the above-mentioned
characteristics; however extreme caution must be used when following these guidelines. Although some materials
do not fall into these hazard classes, they still may pose a threat to the environment or humans and will be
handled accordingly. The following compounds could be considered in this class:










sulfur dioxide and other sulfur compounds;
oxides of nitrogen compounds;
carbon monoxide;
organic compounds, in particular hydrocarbons (except methane);
heavy metals and their compounds;
dust, asbestos, glass and mineral fibers;
chlorine and its compounds; and
fluoride and its compounds
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3.0

PREVIOUSLY DOCUMENTED HISTORIC WASTE ON-SITE

The majority of Tuk Base infrastructure has already been demolished and removed from the Site. Previous
studies (WorleyParsons 2012; Advisian 2018a) have identified various types of historic waste on-site which are
summarized in the following sections.

3.1

North and South Landfills and former Sewage Lagoon

Two historic landfills have been identified on-site (Advisian 2019; Figure 2). The South Landfill (estimated to
contain 36,000 m3 of debris/soil) was the main disposal area for historic camp-generated debris, which included
drums, domestic debris, rig mats, heavy tangled cables, and possible metal decking materials. The North Landfill
(estimated to contain 2,000 m3 of debris/soil) was used as a historic construction camp dump and contains
construction/demolition debris, and general camp debris.
An additional historic waste disposal area (sewage waste) was the former camp sewage lagoon (filled with
approximately 2000m3 of water). The former sewage lagoon encompasses an area of approximately 2000 m2 and
is approximately 1 m deep. The sewage lagoon as its longest length north to south is approximately 70 m and at
its widest width east to west measures approximately 50 m. This is a historic lagoon and has not been in
operation since the mid-1980s. There are no records of sewage quantity, quality and discharge events during its
time of operation. Water samples will be collected and analyzed for metals and PHC exceedances. In case of
exceedances, water will be treated prior to discharge to the terrestrial environment (proposed discharge location
is located at 69⁰25’39.5”N and 132⁰56’54.6”W).

3.2

Buildings and Surface Structures

Between 2001 and 2013 all of the buildings used during historic operations were demolished and removed from
Tuk Base. Remaining infrastructure includes concrete pads, thermosyphons, north and south landfills, a former
sewage lagoon, two docks, and wood piles from the former wooden wharf.

3.3

Demolition Debris

In 2017, 27 bags (each approximately 100 litres size) of debris were collected and removed from the Site.
Additionally, debris that was too large (i.e. steel/plastic debris) to manually remove from Site was stockpiled for
future removal. A photo log and summary table of the 84 pieces of large debris that was too large for off-site
removal.

3.4

Contaminated Soils

As summarized in the RAP (Advisian 2019), an estimated total of 38,750 m3 of soil had concentrations of
petroleum hydrocarbons (PHCs), metals, polycyclic aromatic hydrocarbons (PAHs), volatile organic compounds
(VOCs), barite, ammonia, nitrates, arsenic, and mercury exceeding the remediation guidelines. The majority of the
noted contaminated soil is located in the South Landfill (estimated at 18,000 m3). Other impacted soil locations
include the north landfill, the materials storage/original tank farm, barite overpack, and other storage and
equipment areas throughout Tuk Base.

3.5

Hazardous Materials

As summarized in the RAP, most of the hazardous material associated with Tuk Base was located in the historical
buildings. Similar to the materials encountered during the 2011 demolition program (WorleyParsons 2013),
hazardous waste that could be found within the landfills may include asbestos containing materials (ACMs),
PCBs, items painted with PCB amended paint (PAP), items painted with lead-based paint, batteries and waste
fuel/oil.
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3.6

North and South Docks

Structural assessments of the north and south docks were completed in 2018 (Advisian 2018) which concluded
that the North Dock is in servicable condition while the South Dock was found to be at the end of its servicable
life. The North Dock will remain intact during the remediation program while the South Dock will be removed. The
granular material will be excavated to restore the natural shoreline and then the dock sheet piles will be removed.
Approximately 2,200 m3 of excavated material and an estimated 374 m2 sheet piling (estimated to weigh
approximately 59,500 kg) will be removed from the South Dock. The dock will be removed by first excavating fill
from behind the piling, and then extracting the piling. Potential increases in sediment concentration are mitigated
by best management practices to handle material such that it is removed directly back from inside the dock
perimeter so that it cannot fall into water outside. Piles will be removed from the water’s edge and erosion-control
material used to prevent any material from being carried back into the water, such as by precipitation run-off.
Monitoring of water quality during dock removal will be a check on the effectiveness of best practices, and also
will trigger additional mitigation measures if increased sediment concentration is detected (as outlined in the Dock
Repair and Removal Monitoring Plan submitted to the IWB in March 2019).
After the dock is removed, the shoreline will be graded, employing best practices regarding placement of material
and erosion-control measures may be used to stabilize the shore. Industrial machinery to excavate material and
extract piling is a necessity, but its use poses a risk of introducing contamination. This is mitigated by using clean
equipment free of external dirt, grease, and biological contamination such as weeds. Equipment will be refueled at
official bermed refuel locations 100 m away from any water body. The project-specific Spill Contingency Plan
(submitted to the IWB in April 2019) will be implemented during all work activities.
As outlined in the Project-specific RAP, testing of soil from the dock met all criteria for soil quality, and no metal or
hydrocarbon contamination was detected in the materials to be excavated. Excavated soils from the dock will be
used as backfill materials for other excavations and placed in such a way to allow for proper drainage. Sheet piles
will be removed from the Site and disposed of at a licensed facility.
In addition to the two docks, there are the remaining pilings of the wooden dock on the northern end of the Site
that need to be removed. This will take place at a time when water levels are lowest using an excavator and best
effort to remove all of the wood located above the mud line. Wood removed from this area will be sampled for
potential contaminants, removed from Site and disposed of appropriately.
The ILA has expressed interest to take over the North Dock after completion of the Project. In that case, some
additional repairs will be required (as outlined in the Remediation, Closure and Monitoring Plan submitted to the
IWB in April 2019). If the North Dock should need to be removed at the end of the Project, the same removal
procedure would apply and the Waste Management Plan (and other relevant plans) would be updated to include
this additional task.

3.7

Barrels

Previous investigations at the Site identified buried barrels possibly containing product at the South Landfill.

3.8

Non-Hazardous Waste

The majority of the non-hazardous waste was removed during the demolition of historical buildings
(WorleyParsons 2013). Waste remaining is primarily composed of wood, metal, and concrete. Non-hazardous
waste could include surface debris, former structures, or debris within the landfills.
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Two concrete pads as well as a number of stockpiled smaller slabs remain on-site. These slabs will be excavated
and cut to size prior to being removed from Site.

4.0

OTHER ANTICIPATED WASTES

In addition to the historic wastes previously identified on-site (Section 2), the following wastes are anticipated to
be generated during the Project:



domestic non-hazardous waste (paper, food, tin cans, plastic packaging, metal and nonrecyclable glass
jars);



commercial non-hazardous waste (plastic packaging, flagging tape, stakes, and similar items);



grey water and sewage waste; and

 recyclable beverage containers.
5.0 WASTE TREATMENT METHODS
5.1
Physical Methods
Physical methods such as gravity separation, filtration and centrifugation are means of reducing solids and
simplifying the handling of liquid and solid wastes. Pumping contact water through a barrel with filtration
membranes and hydrocarbon sorbent pads will be one treatment method utilized.

5.2

Hydrocarbon Contaminated Soil Treatment Cells

Parts of the remaining concrete pads may be used as treatment cells for the PHC-impacted soil (or they will be
repurposed off-site). A soil treatment area will be constructed at the beginning of the Project, which will be bermed
to prevent potential leachate from contaminated soil. Soil will be excavated and placed in piles within the
treatment area where they will be aerated by mechanically rotating the piles. Nutrients will be added to increase
the rate of biodegradation. An engineered drawing illustrating the soil treatment design was provided in July 2019
and is provided in Appendix B.
In August 2019, a modification to the water license was provided to the IWB that requested the addition of a soil
treatment cell. The additional soil treatment cell used a similar design as the accepted soil treatment cell and
details were provided in a technical memorandum provided to the IWB, dated August 16, 2019. The approved
engineered and stamped drawing is provided in Appendix B.

5.3

Incineration of Non-Hazardous, Combustible Camp Waste

Incineration of non-hazardous, combustible kitchen waste will occur on-board the barge camp. One dual-chamber
incinerator, a Double-Chamber Cyclonator Incinerator (Series CY2000) manufactured by Westland Environmental
Services Inc. will be deployed. A detailed Incinerator Management Plan is provided in Appendix A. The
incinerator will be situated on a durable surface in an area with suitable ventilation. The incinerator will be
operated by designated, trained personnel with appropriate PPE. Waste segregation and storage will be
supervised and prior to each incineration event, waste will be inspected and weighed. The project-specific
Incinerator Management Plan will be provided to the regulators and staff on the barge. It outlines the incineration
steps, including reporting and testing of the ash.
Incineration logs will be kept on-site describing quantities to be burned, time of burn, duration of burn and peak
temperatures. The resulting ash will be labelled and temporarily stored in a designated, secured area. Prior to
transportation and disposal at a licensed landfill facility, all incinerator ash will be tested at an approved laboratory
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following the 2017 Government of the Northwest Territories (GNWT) Guidelines for Hazardous Waste
Management.

6.0
6.1

WASTE HANDLING
Hazardous Industrial and Domestic Waste

Hazardous industrial and domestic waste will consist of PCB and lead amended paints, ACMs, batteries, waste
oil, oil and fuel filters, and historical, highly contaminated soils. Hydrocarbon contaminated materials that may
result from accidental spills may also fall into this category.
All hazardous waste will be properly packaged in approved transport containers and shipped to an Imperial
approved, licensed disposal site.
The GNWT-ENR, Environmental Protection Section developed the Guideline for the General Management of
Hazardous Waste in the NT, which outlines the registration and tracking of generators, carriers and receivers of
hazardous wastes in the NT. Imperial is a registered generator of hazardous waste with the GNWT (IOL
Hazardous Waste Generator Registration # NTG-339). Imperial will contract registered shipping companies and
will track the transport of hazardous waste from the Site to the appropriate, Imperial-approved, registered disposal
facilities. All required documentation will be requested, completed, and kept on file.

6.1.1

Shipping Procedure for Off-Site Disposal of Hazardous Waste

Any hazardous waste found on-site will be sent to either Tervita Sierra TRD for liquid wastes or Tervita Northern
Rockies Landfill for solid waste. Both facilities are in Fort Nelson, BC. The following will apply to any shipment of
hazardous waste leaving the Tuk Base Site;



The TDG certified shipper is to fill out one (1) manifest for each shipment of goods that is sent off-site. The
manifest is the preliminary movement document to travel with the shipment from Tuk Base to the disposal
facility. These manifests will be treated according to TDG practices (i.e., six copies sent by the responsible
parties to the appropriate locations).



It should be noted that ‘Box 27’, in the upper right-hand corner of the manifest, should be used to reference
other manifests associated with a shipment. For example, if a quantity of soil that is shipped on manifest
‘1A’, then split into trucks travelling under manifests ‘2A’, ‘2B’, and ‘2C’, box 27 on each of these manifests
should reference manifest ‘1A’.

6.2

Non-Hazardous Commercial and Domestic Waste

Non-hazardous industrial and domestic waste will consist of paper, food, tin cans, plastic packaging, metal and
nonrecyclable glass jars. Waste will be stored onboard the barge camp and will be periodically transported and
disposed of y at a licensed landfill facility. Other non-hazardous commercial waste is expected to be composed of
plastic packaging, flagging tape, stakes, and similar items. All waste and debris will be collected daily and stored
temporarily in wildlife proof containers and regularly transported to an approved landfill (e.g. the Inuvik landfill
facility).

6.3

Grey Water and Sewage Waste

Grey water and sewage waste will be stored onboard the barge camp and will be transferred to the wastewater
treatment center in Tuktoyaktuk when the onsite sewage tanks are near full capacity, or at the end of each season
or once the Project is completed, whichever event occurs first.
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6.4

Recyclables

Recyclable beverage containers will be collected in clearly labelled containers. All staff will be made aware of the
recycling program and notes will be posted in the camp. Recyclables will be collected and transported to the bottle
depot in the hamlet of Tuktoyaktuk.

6.5

Offsite Disposal of Soils

Excavated soil from the landfills will be temporarily staged, stockpiled, and stored onsite in designated Engineered
Soil Staging Areas (ESSA) as shown in Appendix C. The ESSA’s have been designed with berms and sumps to
manage the soils and surface water. Excavated soils will be staged within the ESSA for sorting, sampling to
determine final disposal, and subsequently stockpiled. Treatable soils will be moved from the ESSA to the Soil
Treatment Cell and non-treatable soils will be temporarily stockpiled within the ESSA for offsite disposal in future
seasons. Prior to demobilization from site, the ESSA stockpiles will be prepared for winterization by surveying and
flattening piles into pads. The soils will then be transported offsite in a winter season on an ice road.

7.0

SUMMARY OF WASTE QUANTITIES, STORAGE AND DISPOSAL

Table 1 provides an overview of estimated waste quantities to be handles during the project. Impacted soil will be
segregated into two different types – soil that can be treated on-site to reduce hydrocarbon concentrations (Type
B soils) and soil that must be transported off-site for further treatment or appropriate disposal (Type A soils).
Additional information on Type A and B soils is provided in the Reclamation, Closure and Monitoring Plan
(submitted to the IWB in April 2019 and revised May 2020). Both types of soil are included in Table 1.
Table 1: Proposed Contaminated Soil Excavation Areas
APEC
A

B

Area

Contaminant

Pipeline and Pump
PHCs
House

Volume
(m3)

Temporary
Storage

Final Disposal

Disposal Date

54

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

Crate Storage
(Barite Overpack)

Barite,
Arsenic,
Mercury,
PHCs

270

ESSA

Tervita Northern
Rockies Facility

Winter of 2022

Barite Overpack

Barite, PHCs

18

ESSA

Tervita Northern
Rockies Facility

Winter of 2022

Other storage A

PHCs

108

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

Other storage B

PHCs

47

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

Other storage C

PHCs

200

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

800

Soil Treatment Cell
/ Soil stockpile in
staging area

On-Site backfill after
treatment / Tervita
Northern Rockies
Facility*

2019/2020 for backfill,
winter of 2022 for
Tervita

6000

Soil Treatment Cell
/ Soil stockpile in
staging area

On-Site backfill after
treatment / Tervita
Northern Rockies
Facility*

2019/2020 for backfill,
winter of 2022 for
Tervita

C

Diesel Pumping
Station and
Underground
Pipeline

D

Materials
Storage/Original
Tank Farm

PHCs

PHCs
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APEC

Area

Contaminant

Volume
(m3)

Temporary
Storage

Final Disposal

Disposal Date

On-Site backfill after
treatment / Tervita
Northern Rockies
Facility*

2019/2020 for backfill,
winter of 2022 for
Tervita

MW-D-01

PHCs

1500

Soil Treatment Cell
/ Soil stockpile in
staging area

F

Fueling Building

PHCs

144

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

G

Helicopter Pads
PHCs
and Fuel Spill Area

450

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

H

Five Bay
Warehouse

1.3

Soil stockpile in
staging area

Tervita Northern
Rockies Facility

Winter of 2022

J

Aircraft Garge and
PHCs
Drum Storage

36

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

PHCs,
Unknown
Soil Treatment Cell
metals,
(estimate
PCBs, Debris,
/ ESSA
18,000)
other

On-Site backfill after
treatment / Tervita
Northern Rockies
Facility

2020 for backfill, winter
of 2022 for Tervita

South Landfill
K

Zinc

HA-K-02, TP-K-03 PHCs

27

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

HA-K-05, HA-K06, TP-K-05

27

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

Barite,
New Maintenance
Metals,
Garage / AST
VOCs, PHCs

128

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

P

Equipment Parking PHCs

150

Soil Treatment Cell

On-Site backfill after
treatment

2019/2020

U

IOL Construction
Camp / North
Landfill

PHCs,
Metals,
VOCs, PAHs

On-Site backfill after
treatment / Tervita
North Rockies Facility

2020 for backfill, winter
of 2022 for Tervita

Steel Circle/Earth
Burner

Barite, PAHs,
PHCs

M/N/O

PHCs

Unknown
(less
Soil Treatment Cell
than
/ ESSA
2,000)
100

ESSA

Tervita Northern
Rockies Facility

Winter of 2022

Surface Stain (HAPHCs
W-01, HA-W-02)

27

ESSA

Tervita Northern
Rockies Facility

Winter of 2022

Surface Stain
CSS11-02

PHCs

27

ESSA

Tervita Northern
Rockies Facility

Winter of 2022

N/A

Camp sewage

N/A

240 (per
season

Storage tank on
barge

Tuktoyaktuk Sewage
lagoon

2019/2020 – twice per
season

N/A

Solid, nonhazardous,
N/A
combustible camp
waste

100 (per
season)

Incineration

Ashes will be tested
and disposed of.

2022 completion of
project

N/A

Solid, nonhazardous, nonN/A
combustible camp
waste

50 (per
season)

Secure, wildlife
proof containers in
staging area

Tuktoyaktuk landfill

2019/2020/2021
several times per week

N/A

Concrete slabs

765

Materials
Processing Area

Repurposing on and
off-site

2020/2021/2022

W

N/A

*All Type B Soil will attempt to be treated, however it is expected that based on starting PHC concentrations a portion of this material will not
meet the remedial objectives and will need to be disposed of off Site.
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8.0

**A LETTER OF ACCEPTANCE OF THE SOIL REQUIRING OFF-SITE DISPOSAL HAS BEEN INCLUDED IN APPENDIX
D.
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INTRODUCTION AND PROJECT DETAILS

Golder Associates Ltd. (Golder) has prepared this Spill Contingency Plan (the Plan) on behalf of Imperial Oil
Environmental & Property Solutions (Imperial) for the former Tuktoyaktuk Exploration Logistics Base Camp (Tuk
Base or the Site). The purpose of this Plan is to describe the proper responses to several types of spills that may
occur during the planned remediation of Tuk Base (the Project).
The Plan will be effective upon its approval and will be implemented at the beginning of the 2019 phase of the
Project (i.e., at the end of June 2019). It includes the Spill Response Contact List for relevant organizations and
agencies in the Northwest Territories (NT), and the reporting requirements in the event of a chemical, fuel, or
waste spill. Paper copies of this Plan will be available on Site (through the Site Supervisor) and will be posted at
several accessible locations. All personnel will have access to paper and digital copies of the Plan. Prior to
commencement of the work, the Plan will be distributed to personnel from Imperial, Golder, E. Grubens Transport
Ltd. (EGT) and their subcontractors. It will be discussed with the entire crew in daily Health and Safety meetings.
Additional copies can be requested through Imperial (Benjamin Fraser, Benjamin.fraser@esso.ca).
Project details are provided in the following sections. Additional details are provided in the Remediation Action
Plan (RAP) and the Waste Management Plan, submitted to the Inuvialuit Water Board (IWB) in March and April
2019, and updated in May 2020.

1.1

Site Location

The Site is located at 69°25’35’’N latitude and 132°57’20’’W longitude on the Beaufort Sea coast approximately
1.5 km southeast of the Hamlet of Tuktoyaktuk, NT (Figures 1and 2). The Site is located in the Inuvialuit
Settlement Region (ISR), on a lease (ILA 8500107) held by Imperial from the Inuvialuit Land Administration (ILA).

1.2

Site Description

The Site covers a land area of approximately 54 hectares (133 acres) and is generally comprised of the former
Tuk Base on the Upper Terrace, transitioning down to a Lower Terrace (created by infilling the low lying natural
topography with dredged ocean sediments) and the surrounding natural tundra as shown on Figure 3.
The Site is bordered by tundra to the north and south, with the Mayogiak Inlet and Tuktoyaktuk Harbour bordering
the Site to the east and west, respectively (Figure 3). The former Northern Transportation Company Limited
(NTCL) tank farm/lease is also located to the north of the Imperial lease on Saviktok Point.
Tuk Base began operations in 1970 and operated as a staging and storage area for oil and gas exploration in the
Arctic. In 1980, decommissioning of the Site began. Between 2001 and 2013 almost all major infrastructure
on-site was decommissioned and removed (Advisian 2019). As of 2018, the only notable features remaining
on-site include two historic landfills, a sewage lagoon, north and south docks, and concrete pads.

1.2.1

North and South Landfills

The South Landfill (estimated to contain 18,000 cubic metres [m3] of debris/soil) was the main historic disposal
area for camp-generated debris, which included drums, domestic debris, rig mats, heavy tangled cables, and
possible metal decking materials. The North Landfill (estimated to contain 2,000 m3 of debris/soil) was used as a
historic construction camp dump and contains construction/demolition debris, and general camp debris.

1.2.2

Sewage Lagoon

The former camp sewage lagoon contains solid waste covered by approximately 2,000 m3 water.

1
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Contaminated Soil

Contaminated soil areas that will need to be excavated include the north and south landfills, and multiple locations
throughout the former operations area at the Upper Terrace as defined in the RAP (Advisian 2019) and
amendment in 2020. Each area will be excavated and where possible, soil will be treated on site and used as
backfill to promote positive drainage. Alternatively, soil that cannot be treated will be disposed of off-site at an
approved and licenced facility.

1.2.4

Hazardous Material

Based on the hazardous material survey completed by WorleyParsons (WorleyParsons 2012) most of the
hazardous material associated with historic Tuk Base operations was located in the historical buildings on-site
and has since been removed from Site. Similar to the materials encountered during the 2011 demolition program
(WorleyParsons 2013), potential hazardous waste found within the landfills may include asbestos containing
materials (ACMs), PCBs, items painted with PCB amended paint (PAP), items painted with lead-based paint,
batteries and waste fuel/oil.

1.2.5

Barrels

As summarized in the RAP (Advisian 2019), previous investigations have identified buried barrels possibly
containing product at the south landfill. The barrel contents were not classified during previous Environmental Site
Assessments (ESAs) and will be identified and appropriately disposed of during the Project.

1.2.6

Equipment

Local construction equipment will be utilized to execute this Project. All machinery will be equipped with a first
response spill kit readily available to the operator in the event of a glycol, fuel or hydraulic leak etc. Drip trays will
be placed under all potential drip points on equipment at the end of the work shift or when equipment is parked for
several hours. Drip trays and spill kits will be utilized during refueling. All stationary powered equipment including
generators and pumps will also be placed in a drip tray.

1.3

Project Summary

The RAP was submitted to and approved by the ILA in October 2018. It was updated in March 2019 to conform
with the NT Archaeological Site Regulations and further amended in May 2020 and will guide the following Project
tasks:



Surface debris (including the wood piles from the former wooden wharf) will be collected, removed, and
disposed of off-site at an Imperial-approved, licenced disposal facility.



Hazardous material encountered on-site will be removed, transported off-site and disposed of at an
appropriate, licenced disposal facility.



Soil impacted with light-end petroleum hydrocarbons (PHCs) will be treated onsite and used as backfill.



Soil impacted with heavy-end PHCs will be treated onsite and/or disposed of off-site at an Imperial approved,
licensed disposal facility.



Soils impacted with metals or PCBs will be excavated and transported to an off-site Imperial approved,
licensed facility.



The sewage lagoon will be dewatered, backfilled and regraded.
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The North Dock will be utilized for the Project and then will either be repurposed (pending negotiations with
the ILA) or demolished.



The South Dock will be demolished.



The concrete pads may be used as treatment cells for soil remediation, repurposed or used as backfill
on-site.

2.0
2.1

POTENTIAL SPILLS AND THEIR ENVIRONMENTAL IMPACTS
Gasoline

Gasoline may be harmful to human health, wildlife and aquatic life. Gasoline is not readily biodegradable and has
the potential to bioaccumulate in the environment. Runoff into water bodies will be avoided. Gasoline is highly
flammable and quick to volatize.
There will be up to four full fuel drums (at 205 L each) at the Site. In a worst-case scenario, all tanks or drums
were punctured or opened, and contents would overflow and seep through secondary containment into the
surrounding terrestrial and aquatic environment. This would involve up to 820 L. Such an event could cause
illness or death to aquatic life and could indirectly affect wildlife feeding from the land and water.

2.2

Diesel Fuel, Lube Oils and Grease

Diesel (and potentially large quantities of lube oils and grease) may be harmful to human health, wildlife and
aquatic life. Like gasoline, diesel fuel is not readily biodegradable and has the potential to bioaccumulate in the
environment. Runoff into bodies of water bodies will be avoided. Unlike gasoline, diesel burns slowly which
reduces the risk to the environment during recovery because a burn can be easier contained.
There will be one 100,000 double hulled envirotank with diesel at the Site. In a worst-case scenario, the tank is
punctured or opened and contents seeped through and overflowed secondary containment into the surrounding
soil and water bodies. This would involve up to 100,000 L of diesel. This scenario could cause illness or death to
aquatic life and could indirectly affect wildlife feeding from the land and water.

2.3

Propane

Propane may be harmful to human health, wildlife and to the surrounding environment. Propane is extremely
volatile and flammable and will impact to human health and the surrounding environment if leaks are not
prevented, recognized or stopped.
There will be up to six 20 L tanks at the Site at any given time. In a worst-case scenario, all cylinders were
punctured or failed, and contents leaked into the surrounding environment and ignited, possibly leading to an
explosion. This would involve up to 120 L of propane. The site workers would be at immediate risk and serious
environmental impacts could result from this scenario. Emergency response drills and daily safety meetings will
address this scenario.

2.4

Sewage

Sewage may be harmful to wildlife and humans as it may cause illness. Sewage is biodegradable and will not
bioaccumulate in the environment. Sewage will have a minimal effect on marine environment and aquatic life.
There is one 60,000 L sewage tank on the barge servicing the camp. It will be emptied regularly and replaced
during that process with three 38,000 L tanks.
3
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In a worst-case scenario, sewage from the barge camp would enter the ocean. This would involve up to 114,000
L. This scenario would cause environmental impacts but not result in the endangerment of humans or aquatic life.
Water from the historic lagoon (to be removed and backfilled) will be tested to ensure it meets release criteria
before dewatering. During dewatering, measures will be taken to ensure the release does not create soil erosion
or enter any existing water body.

2.5

Hazardous Waste Management

There may be a variety of hazardous waste materials at Tuk Base. As outlined in the Waste Management Plan
(submitted to the IWB in March 2019 and revised in May 2020), hazardous waste will be stored in a safe and
secure manner, including the following principles:



Hazardous waste shall be stored and shipped in certified containers for the material type.



Only properly trained individuals with current Transportation of Dangerous Good (TDG) certification will be
collecting and preparing potential hazardous waste samples for shipment to third-party laboratories off-site,
for analysis and classification.



Hazardous waste will be stored in a secure area with controlled access. Only persons authorized to enter
and trained in waste handling procedures will have access to the storage site.



Drainage into and from the Site will be controlled to prevent spills or leaks from leaving the Site and to
prevent runoff from entering the Site. Any surface water collected within excavations will be sampled to
confirm it meets accepted release criteria before release to the environment. While dewatering an excavation
measures will be taken to ensure the release does not create soil erosion or enter any existing water body.
Volumes of released surface water will be tracked and reported in the seasonal execution summary report.



Regular inspections are performed and recorded. Containers are placed so that each container can be
inspected for signs of leaks or deterioration. Leaking or deteriorated containers will be removed, and their
contents transferred to a sound container for transportation and off-site disposal.



Storage sites will use secondary containment and meet the regulatory requirements.

Disposal of all hazardous waste encountered will be off-site at a licensed disposal facility.

2.6

Classification of Dangerous Goods

The shipper (consignor) is responsible for classifying all dangerous goods that are shipped. Goods classified by
the manufacturer will be verified by the contractor onsite. Where the composition of the products has been
changed, (e.g., mixtures of hazardous waste) the products may need to be reclassified. The carrier is responsible
to ensure that the documentation matches the package. All vehicles transporting dangerous goods into, or out of
the site will have proper placarding on vehicles. Containers will also be labelled according to the requirements laid
out by the Transportation of Dangerous Goods (TDG) Act and Regulations. The site contractor is responsible for
completing the shipping document. Persons ordering and receiving dangerous goods shall ensure that shipping
documents are sent by the suppliers where required by the TDG Act and Regulations and shall refuse shipments
if not in compliance. Documents must be retained for at least two years.
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SPILL RESPONSE ORGANIZATION
Regulatory Agencies

The Government of the Northwest Territory’s (GNWT’s) Departments of Environment and Natural Resources
(ENR) and Lands, and the Office of the Regulator of Oil and Gas Operations (OROGO) are responsible for
coordinating regulatory oversight and investigation of hazardous material spills in the NWT. Federal agencies
(Crown Indigenous Relations and Northern Affairs Canada [CIRNAC), Environment and Climate Change Canada
[ECCC] and Transport Canada) are responsible in accordance to their jurisdiction for spill investigations and
cleanup monitoring in the NWT. The ILA is responsible for spills on land in the ISR and is the lead regulatory
agency for the Tuk Base. The IWB is responsible for discharges to inland waters and the Canadian Coast Guard
is the lead response agency overseeing spills from ships and barges.

3.2

Spill Reporting Procedures

The spill response thresholds for a wide variety of materials, compounds, and liquids are provided in the Spill
Contingency Planning and Reporting Regulations under the NWT Environmental Protection Act (1988) and are
provided in Appendix B. Additional details are included in Section 9.0.
All spills, regardless of quantity, will be reported to the Golder Site Supervisor, the Golder Safety and Environment
Officer, the Imperial Project Manager, the IWB Representative, the ILA and the Northwest Territories/Nunavut
(NT/NU) Spill Line where the accidental release:



is near or into a water body;



is near or into a designated sensitive environment or sensitive wildlife habitat;



poses an imminent threat to human health or safety; or



poses an imminent threat to a listed species at risk or its critical habitat.

If applicable, a detailed report including GPS location(s) will be submitted to the applicable regulatory agency no
later than 30 days after the initial report of any spill occurrence.
Spill response and reporting procedures will also apply to the accidental release of any untested impounded
waters from excavations even if found to be acceptable for release when tested after the incident.
Table 1 indicates the current spill response contact list and Figure A depicts a flow chart for spill response. The
Golder Site Supervisor (and Alternate) will be responsible for activating the Plan.
Table 1: Spill Response Contact List
Organization

Contact

Phone Number

Northwest Territories 24-Hour Spill Report Line

N/A

867-920-8130

Inuvialuit Water Board

N/A

867-678-2942

Government of the Northwest Territories Environment Protection Officer,
Inuvik

Alicia McRae

867-678-6653

Government of the Northwest Territories Environnent and Natural
Resources, Inuvik (Water Resources Officer)

Lloyd Gruben

867-678-6676

Inuvialuit Land Administration

Charles Klengenberg

867-777-7057

Canadian Coast Guard 24-hour Spill Reporting Line for Arctic Waters

N/A

1-800-265-0237

Golder Site Supervisor

Dave Bennett

778-951-0715

Golder Site Supervisor (Alternate)

Todd Bonin

587-439-5244
5
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Organization

Contact

Phone Number

Golder Project Manager

Brian Suen

604-358-6348

Golder Health and Safety Advisor

Anita L’Arrivee

780-218-3752

Imperial Media and Public Enquiries

N/A

587-476-7010

A variety of communications equipment will be available at the site for use during the Project. Table 2 summarizes
the communications equipment for both summer and winter components of the Project.
Table 2: Communications Equipment for the Project
Project Component

Company
Golder

Equipment (Number)
Satellite phone (1) / cell phones (3) / handheld
radios (3)

Summer Field Work

EGT and Subcontractors

Cab-mounted radios (3) / cell phones (6) /
handheld radios (9)

Total

Satellite phone (1) / cab-mounted radios (3) cell
phones (9) / handheld radios (12)

Winter Site Access / Removal of Waste

Golder

Satellite phone (1) / cell phones (1) /
handheld radios (1)

EGT and Subcontractors

Cab-mounted radios (2) / cell phones (2) /
handheld radios (2)

Total

Satellite phone (1) / cab-mounted radios (2)
cell phones (3) / handheld radios (3)
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Figure A: Spill Response Flow Chart
Accidental spill or
release identified
Ensure safety of all
personnel
Identify spilled
substance
Notify Supervisor: Dave Bennett (778-951-0715)
or Todd Bonin (587-439-5244)
Assess spill hazard
and risk

Stop the spill if safely possible. Use the contents of
the nearest spill kit to aid in stopping the spill if it is
safe to do so

Minor spill (under reportable
spill quantities)

Ensure spill does not
enter water bodies

Report to Site Supervisor Dave
Bennett (778-951-0715) or
Todd Bonin (587-439-5244)
Record small spills in
company reports and
submit reports to
regulators upon
request

Recover as much of
the spill as possible

Major spill (over reportable
spill quantities)

Ensure spill does not
enter water bodies

Report to Site Supervisor Dave
Bennett (778-951-0715) or Todd
Bonin (587-439-5244)
Notify NWT 24-hour spill report
line at 867-920-8130 or
spills@gov.nt.ca
Recover as much of
the spill as possible

Submit reports to ILA, ENR Water
Resources Officer and the IWB
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PREVENTATIVE MEASURES

The following section provides details of the existing preventative measures that are in place for the Project
regarding fuel storage, secondary containment, fuel handling procedures, and related activities that have the
potential to result in a spill event.
Barrels that may contain product are expected to be uncovered during the excavation of the south landfill. Intact
barrels will be placed in overpacks and damaged barrels will have their contents drained into new barrels. The
barrel contents will be tested, and the barrels will be stored in a secure location using secondary containment and
at least 30 m away from the nearest water body.
Spill kits will be located wherever fuel is stored or used. Refer further to Section 7.1.1 for details on spill kit
contents. Portable drip trays and appropriately sized fuel transfer hoses will be used when refueling motorized
equipment, to avoid any leaks/drips onto the land. Vehicles will be refueled by filling a fuel truck at the barge and
transporting it to the equipment at the work sites. Established procedures and drip trays will be used during
refueling operations to prevent any spills.
The Golder Site Supervisor or designated fuel monitor will conduct daily visual inspections to check for leaks or
damage to any fuel storage facilities. Regular maintenance and oil checks of all motorized equipment will also be
undertaken to avoid preventable leaks.

5.0 SPILL RESPONSE ACTIONS
5.1
Initial Spill Response Actions
 ensure safety of all personnel;
 if needed, evacuate or divert workers from the spill area;
 minimize vehicular traffic as much as possible at the spill site;
 mark, flag and ribbon-off any area that is deemed hazardous to humans or wildlife;
 monitor the air at the perimeter of the flagged off area, as necessary;
 use personal protective equipment (PPE) until concentrations are determined to be within acceptable levels;
 fence off the spill site to prevent wildlife from entering.
 assess spill hazards and risks;
 identify the leak location along with the type of product/material spilled, the duration and the volume
released;



evaluate ground and weather conditions to assess the risk to environment (i.e. rain, gravel, sand, water
body, muskeg, etc.);




remove all sources of ignition;



contain the spill by using contents of spill kits. Place sorbent materials on the spill or dig a berm/bell hole to
contain the spill; and



relay information to internal company contacts, government agencies and, if required, the designated
communications representative.

stop the spill if safely possible (e.g. shut off pump, replace cap, tip drum upwards, patch leaking hole). Use
the contents of the nearest spill kit to aid in stopping the spill if it is safe to do so;
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Spill Assessment (Land)

Land spills will spread outward from the initial spill point toward lower-lying areas. Penetration downward into the
soil will also occur at a rate that is dependent on the soil type and the nature of the product spilled.
Following the initial hazard assessment and development of a Site safety plan, detailed information on the
location and effects of the spill on the land will be collected. The spill boundary will be identified with the
appropriate equipment, including:



PPE;



gas detection monitors;



compass;



measuring device (i.e. GPS);



shovel;



Quantabs or conductivity meter for produced water or emulsion spills;



hoe, drill or sampling equipment if sub-surface contamination is suspected; and



camera.

Use a handheld air monitor to assess the potential of flammable vapors in the area. Produce a sketch of the spill
and take appropriate photographs. Next, identify land uses in areas affected by the spill. Look at whether the spill
affects private land owners, public land (green areas, parks), dispositions (pipelines, utilities, roads, facilities,
trappers, etc.), or sensitive areas (protected areas, wildlife habitat, archaeological resources etc.).
Based on the land use in the spilled area, determine the possible public that could be directly impacted; evaluate
site for wildlife, and determine the approval requirements for accessing the spill site. Reporting details are
provided in Section 9. It is important to note the terrain, soil types, characteristics and conditions, as well as the
vegetation types on Site. Surface run-off patterns, erosion potential, moisture levels and movement of the water
table can all impact the severity of the spill and the way in which it can be contained so it is imperative to take
note of all of these observations before proceeding with cleanup. Details on Site topography are provided in
Appendix E. When the previous considerations have been addressed, the next course of action is to determine
the equipment resources that are required to control the spill. The initial assessment will impact what equipment
will be used, how it will be transported to the spill site and how it will improve or create access to the spill.

5.3

Spill Assessment (Water)

Begin by assessing the characteristics of the affected watercourse including width, depth and velocity. Shoreline
characteristics and sensitivities also need to be taken into consideration. The degree of impact, degree of
sensitivity (ecological, cultural, human use, etc.) and the physical limitations can all affect the way in which a spill
will be contained. Note that there are very limited water bodies at the Site: the former sewage lagoon within the
lease area and two small likely man-made ponds (without connection to any watercourse) north of the lease area
(Figure 3). Therefore, this section focuses on a spill potentially reaching the harbor.
In the absence of any current or wind, a spill on water bodies or the ocean will spread out in all directions from the
Site of the spill until a uniform stable thickness is reached. If a wind and/or current are present, the spill will move
with the wind or current until it reaches the shoreline.
9
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Wave action in the water body may also affect the spill causing oil-in-water or water-in-oil emulsions to form,
making recover and cleanup efforts more difficult.
The Site Supervisor will attempt to contain the spill to as small an area as possible and the water body near the
spill source. Dispersion of the spill over a large area on the water body could cause widespread impacts when the
spill reaches the shore. If the spill can be contained on the water body, the spilled material is moved toward shore
for recovery.
Containment options for spills on water bodies (i.e., the ocean) may include the use a containment boom to
surround the spill. If the area that may be impinged by the spilled materials is environmentally sensitive,
appropriate shoreline protection measure may be implemented as recommended by the Project’s Environmental
Specialists.
Spills on ice (for example the iceroad between the Site and Tuktoyaktuk) will be contained as follows: For small
spills, sorbent materials will be used to soak up spilled fuel and shovels will be used to remove soils and other
solid waste materials that may have spilled. After the initial cleaning, the remaining contaminated ice and slush
will be scraped and shoveled into a soil bags or drums. Trucks travelling on the iceroad will use tarps to cover
their loads to prevent materials from spilling onto the ice.

5.4

First Aid

First aid measures will vary based on the type of materials involved in the spill. It is recommended that personnel
follow all chemical-specific instructions or call the Northwest Territories 24-hour Spill Reporting Line for
assistance. Refer to the chemical-specific Safety Data Sheets (SDSs) if skin contact, eye contact, inhalation, or
ingestion should occur and follow the first aid procedure on the MSDS. Information on poison control hazardous
chemicals ingested can be obtained by calling the Inuvik Regional Hospital at 867-777-8000 or Tuktoyaktuk
Regional Health Services at 867-977-2321.

6.0
6.1

RESPONSE ACTIONS BY SPILL TYPE
Chemical Spills

The action plan laid out here is generally applicable to any chemical spill that the Project may encounter, but
some chemicals may have special handling and disposal requirements. Refer to WHMIS labels and SDSs for
chemical-specific information.

6.2

Initial Action

In the event of a chemical spill, the following measures will be taken immediately:



evacuate unnecessary personnel;



ventilate area of leak or spill (opening all doors and windows);



wear PPE (gloves, safety glasses, impervious material long-sleeved shirt/coat);



if available, wear respirator/self-contained breathing apparatus (SCBA);



remove all other chemicals from the area if safe to do so;



for small spills, dilute with water, mop or wipe up and place in proper container;
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for large spills, contain by diking (soil/dry sand/kitty litter), absorb with inert material (soil/dry sand/kitty litter)
and place in chemical waste container;



after mopping up chemical, wash area well with soap and water, mopping into spill container and not to the
ground;



do not use combustible materials (i.e. sawdust or cardboard);



contain runoff from spill clean-up; and



notify the Northwest Territories 24-hour Spill Report Line at (867) 920-8130 to receive disposal information.

6.2.1

Follow-Up Action

After the spill has been cleaned up, other reporting, disposal, and follow-up activities may be required. The
following measures will be taken if applicable:



dispose of chemical, inert absorbent material, and mop-up water as directed by Spill Report Line personnel
and applicable regulators;



arrange for repair or replacement of chemical containers, pipelines and equipment, if damaged or leaking;
and



submit a detailed report on the occurrence to the applicable regulatory agency within thirty (30) days of
reporting the spill event.

6.3

Petroleum Product and Antifreeze Product Spills

Petroleum products have many operational uses and used petroleum product drums or other containers may be
present at Site. Petroleum product spills may range from minor spills during operations such refueling, to constant
leakage from pipelines in need of repair, to major spills causing large contaminated soil/water issues.
Depending on the location of the spill, a petroleum product spill may result in contaminated soil or water. The
contaminated material must be cleaned up and removed for disposal along with the spilled petroleum product.
Antifreeze or engine coolant products are used in automotive engines and generally consist of ethylene glycol or
propylene glycol mixed with distilled water; of the two, propylene glycol is significantly less toxic. Used antifreeze
product drums or other containers may cause minor spills to large spills from punctured containers.
Petroleum and antifreeze product spills can be handled in the same manner. Refer to WHMIS labels and MSDSs
for chemical-specific information.

6.3.1

Initial Action

In the event of a petroleum or antifreeze product spill, the following measures will be taken immediately:



shut off ignition sources, if safe to do so;



identify the spilled material and locate the source;



stop the spill at the source, if safe to do so;



take actions to contain/clean up spilled material;
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record relevant information for reporting including the quantity of material spilled, product type, location, date,
weather, and other relevant information; and



notify the Northwest Territories 24-Hour Spill Report Line at (867) 920-8130.

6.3.2

Follow-Up Action

After the initial clean-up and reporting procedures, other activities may be required such as reporting and
disposal. The following measures will be taken if applicable:



collect soil samples for laboratory analysis to determine that spill has been cleaned up;



dispose of soil in the onsite PHC contaminated soil treatment facility if appropriate or offsite with the
excavated heavy-end PHC contaminated soil and metals contaminated soils;



arrange for repair or replacement of petroleum product containers, pipelines and equipment, if damaged or
leaking;



submit a detailed report on the occurrence to the relevant regulatory agency within thirty (30) days of
reporting the event; and



for large spills, install wells to monitor groundwater for signs of contamination. Determine the level of final
clean-up in consultation with an AANDC inspector.

6.4

Sewage

The transfer of the sewage from the barge to the Tuktoyaktuk sewage lagoon at the end of the season will be
undertaken so as to prevent spills. In the event of a spill the area of impact will be minimized and then cleaned up.

6.4.1

Preventative Action



personnel undertaking sewage transfers will be properly trained and aware of the potential concerns with this
activity;



all hoses and connections will be checked for condition and presence of potential leaks;



the pump operator will remain at the pump for the duration of the transfer;



the pump operator will have direct visual contact with the line and the receiving tank or will have constant
radio contract with a spotter;



a spotter will walk the line during the transfer looking for any leaks or signs of potential failure (bulges, etc);



if the spotter identifies any concerns the pump will be shut down and the issue addressed;



drip trays or secondary containment will be used to prevent drips from entering the environment;



once transfer is completed the hoses will be emptied as much as possible. Then they will be carefully
removed and handled to keep any remaining contents in the hose; and



All connections, lids and caps will be made secure.

6.4.2

Initial Action

In the event of a sewage spill, the following measures will be taken immediately:
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shut off ignition sources if methane gas is present (when safe to do so);



identify the spilled material and locate the source;



stop the spill at the source, if safe to do so;



take actions to contain/clean up spilled material;



record relevant information for reporting including the quantity of material spilled, product type, location, date,
weather, and other relevant information; and



if spill volume is above the recordable quantity (as per Appendix B; Other Contaminants), notify the
Northwest Territories 24-hour Spill Report Line at (867) 920-8130.

6.4.3

Follow-Up Action

After the initial clean-up and reporting procedures, other activities may be required such as reporting and
disposal. The following measures will be taken if applicable:



dispose of sewage off-site in an appropriate manner; and



submit a detailed report (if required) on the occurrence to the applicable regulatory agency within thirty (30)
days of reporting the event.

7.0

RESOURCE INVENTORY

The following section provides the details of the resources that will be available on Site to aid in spill response.
The procedures for handling, transporting and disposal of spill-related wastes is outlined in Section 6.1 of the
Waste Management Plan (submitted to the IWB in April 2019 and revised in May 2020). The Waste Management
Plan will be implemented during all Project activities and its contents will be included in daily Health and Safety
meetings with all staff and contractors.

7.1

On-site Resources

Spill kits will be located throughout the Site with contents described below. In addition, earth moving and other
equipment is located at the Site at all times to assist with spill response (as listed below). Spill response
equipment will be located inside all heavy equipment and vehicles used at the Site. Additional spill response
equipment will be located at a lay down area next to the temporary fuel storage location (depicted on Figure 3).

7.1.1










Spill Kit Contents

four (4) Tyvek splash suits;
four (4) pairs of chemical master gloves;
ten (10) large bags with ties for temporary use;
two (2) oil only booms (5” x 10');
fifty (50) oil only mats (16” x 20”);
five (5) sorbent socks;
ten (10) sorbent pads;
two (2) large tarps;
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one (1) roll duct tape;
one (1) utility knife;
one (1) field notebook and pencil;
one (1) rake;
one (1) pick axe;
three (3) aluminum scoop shovels; and
one (1) instruction binder.

7.1.2

Equipment Specific to Chemical Spills

A spill kit will be available at the Site to aid in the event of a chemical spill. The kit will include:



heavy-duty gloves;



safety glasses;



mop/wringer/spill squeegee;



shovel/broom/dustpan;



chemical spill container with sealable lid; and



sand/kitty litter (absorbent, non-flammable material).

Alternatively, a 50 Gallon Universal Sorbent Spill Kit can be provided, which includes:



ten (10) - 3" x 48" socks;



four (4) - 3" x 10' socks;



fifty (50) - 15" x 17" pads;



four (4) pillows;



fifty (50) wipers;



five (5) disposal bags and ties;



five (5) tamperproof seals;



two (2) pair nitrile gloves; and



one (1) emergency response guidebook.

7.1.3

Equipment Specific to Fuel Spills

One spill kit will be on-hand at each of the fuel storage areas and in every pick-up truck onsite. The kit will include:



heavy-duty gloves;



safety glasses;



mop/wringer/spill squeegee;
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shovel/broom/dustpan;



chemical spill container with sealable lid; and



sand/kitty litter (absorbent, non-flammable material).

Alternatively, a 50 Gallon Universal Sorbent Spill Kit can be provided with contents described in Section 7.1.2,
above.

7.1.4

Equipment Specific to Sewage Transfer Spills

Two spill kits will be on-hand in the vicinity of the sewage transfer with one kit near each end of the transfer. The
kits will include:



heavy-duty gloves;



safety glasses;



mop/wringer/spill squeegee;



shovel/broom/dustpan; and



sand/kitty litter (absorbent, non-flammable material).

Alternatively, a 50 Gallon Universal Sorbent Spill Kit can be provided with contents described in Section 7.1.2,
above.

7.1.5

Earth Moving and Other Equipment

It is anticipated that the following equipment will be available on Site:



one (1) small loader;



four (4) excavators;



one (1) dozers;



two (2) rock trucks;



two (2) all-terrain vehicles;



five (5) pick-up trucks;



one (1) zodiac boat;



three (3) fuel transfer hoses with pumps; and

 tool kit including hack saw, hammer, screwdrivers, etc.
7.2
Off-Site Resources
Spill response contact numbers are provided in Table A above. The Project may align itself with the Mackenzie
Delta Spill Response Corporation - MDSRC. The MDSRC is a non-profit, co-operatively funded organization
consisting of oil and gas companies operating within the Mackenzie River Delta and the Mackenzie Valley of the
NT.
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The MDSRC was formed in 2002. Its geographic area of responsibility is the Mackenzie River Delta of the NT from lands north of Inuvik and Aklavik extending to the shores of the Beaufort Sea. If registered, the Project would
be assigned a ‘login’ and would have direct access to all available on-site and off-site equipment held by the
organization.

8.0

SPILL RESPONSE TRAINING

The Project is committed to ensuring that all personnel involved in spill response activities fully understand their
roles and the roles of others whom they may interact with during an incident. To meet this commitment and to
ensure personnel respond effectively, training activities will include:

8.1

Orientation



provide all site personnel with an orientation of the Project’s Spill Contingency Plan and its applicable
elements;



discuss and clarify bridging between the Golder’s emergency response procedures and this Project Spill
Contingency Plan where applicable;



utilize summary wall charts outlining key responsibilities and lines of communication for quick reference
purposes; and



devote a portion of scheduled safety and/or staff meetings to discussion of spill response issues on an ongoing basis.

8.2

Specialized Spill Response Training



make available (through Golder’s Safety and Environment Officer) all required training;



ensure all personnel comply with the Project’s safety training requirements (e.g. First Aid/CPR, Workplace
Hazardous Materials Information System [WHMIS], Transportation of Dangerous Goods, Firefighting, etc).

8.3

Spill Response Drills

Golder will conduct drills on an as needed basis to ensure readiness. If any drills are undertaken, the IWB will be
notified i and a summary included in the Annual Report.

8.4

External Orientation

As appropriate, brief and familiarize all external groups or agencies having a role in this Plan and define their
specific responsibilities under the Plan.

8.5

Training Records

The Golder Safety and Environment Officer will be tracking all training requirements and compliance utilizing a
spreadsheet.

16

May 2020

9.0

18105460

REPORTING REQUIREMENTS

As outlined in Section 3.2, all spills, regardless of quantity, will be reported to the Site Supervisor, the Safety and
Environment Officer and the Imperial Project Manager. Spills to be reported include spills that have already
occurred, or potential spills that are about to occur. Spills must be reported if the amount is greater than or equal
to the amount listed in the spill response thresholds (Appendix B). The spill response thresholds for a wide variety
of materials, compounds, and liquids are provided by the Spill Contingency Planning and Reporting Regulations
under the Environmental Protection Act (1988) are provided in Appendix B.
In accordance with the Spill Contingency Planning and Reporting Regulations, any reportable spill will be reported
immediately to the 24 Hour Spill Report Line at (867) 920-8130. The following detail will be provided (if possible):



date and time of spill;



location of spill;



direction spill is moving;



name and phone number of a contact person close to the location of spill;



type and quantity of contaminant spilled and cause of spill;



whether spill is continuing or has been stopped;



description of existing containment;



actions taken to contain, recover, clean-up and dispose of the contaminant; and



name and phone number of the person reporting the spill and the person in charge or control of
contaminants at time of spill

A detailed report on the occurrence must also be submitted within thirty (30) days of the event. An NT/NU Spill
Report Form is included at the back of this Plan (Appendix C).
In the very unlikely event that the public may be affected by a spill, the Golder Site Supervisor (or Alternate) will
inform Imperial and the Hamlet of Tuktoyaktuk will be informed of the nature and size of the spill. The Hamlet will
be notified of the clean-up progress and all measure taken to mitigate potential impacts.

10.0 SAFETY DATA SHEETS (SDSS)
SDSs have been provided in Appendix D for the materials outlined in Sections 1 and 2. It should be noted that the
documents in Appendix D still use the previous name ”Material Safety Data Sheets” (MSDS) but are referred to by
their current official name (Safety Data Sheets [SDSs]). These SDSs are presented for informational purposes
only and should not be used for WHMIS purposes. SDSs from the actual vendors will be acquired and maintained
for WHMIS compliance and, if applicable, will replace the sheets in this Plan.
The list of contaminants presented above is not intended to be a comprehensive list of potential contaminants the
Project might face but is merely to present the common contaminants that may be encountered on a regular
basis.
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APPENDIX A

Environment Policy

Environment Policy
It is the policy of Imperial Oil and the ExxonMobil companies in Canada to
conduct their business in a manner that is compatible with the balanced
environmental and economic needs of the communities in which they operate.
The companies are committed to continuous efforts to improve environmental
performance throughout their operations.
Accordingly, the companies’ policy is to:
•

comply with all applicable environmental laws and regulations and apply
responsible standards where laws and regulations do not exist

•

encourage respect for the environment, emphasize every employee’s
responsibility in environmental performance, and foster appropriate
operating practices and training

•

work with government and industry groups to foster timely development of
effective environmental laws and regulations based on sound science and
considering risks, costs and benefits, including effects on energy and
product supply

•

manage their business with the goal of preventing incidents and of
controlling emissions and wastes to below harmful levels; design, operate,
and maintain facilities to this end

•

respond quickly and effectively to incidents resulting from their operations,
in cooperation with industry organizations and authorized government
agencies

•

conduct and support research to improve understanding of the impact of
their business on the environment, to improve methods of environmental
protection, and to enhance their capability to make operations and
products compatible with the environment

•

communicate with the public on environmental matters and share their
experience with others to facilitate improvements in industry performance

•

undertake appropriate reviews and evaluations of their operations to
measure progress and to foster compliance with this policy.
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APPENDIX B

Spill Response Thresholds

Appendix B:
Immediately Reportable Spill Quantities
TDG
Class
1
2.3
2.4
6.2
7
None
2.1
2.2
3.1
3.2
3.3
4.1
4.2
4.3
5.1
9.1
5.2
9.2
6.1
8
9.3
9.1

Substance for NWT 24 Hour Spill
Line
Explosives
Compressed Gas (Toxic)
Compressed Gas (Corrosive)
Infectious Substances
Radioactive
Unknown Substance
Compressed gas (flammable)
Compressed gas (non-corrosive, nonflammable)

Immediately Reportable Quantities

Flammable liquids

>100 L

Flammable solids
Spontaneously combustible solids
Water reactant
Oxidizing substances
Miscellaneous products or substances
excluding PCB mixtures
Organic peroxides
Environmentally hazardous

Any Amount

Any amount of gas from containers with a
capacity greater than 100 L

>25 kg

>50 L or 50 kg

>1 L of 1 kg

Poisonous substances
Corrosive substances
>5 L or 5 kg
Dangerous wastes
PCB mixtures of 5 or more ppm
>0.5 L or 0.5 kg
Other contaminants (e.g. crude oil,
None
drilling fluid, produced water, waste or >100 L or 100 kg
spent chemicals, used or waste oil,
vehicle fluids, waste water, etc.)
None
Sour natural gas (i.e. contains H2S)
Uncontrolled release or sustained flow of
Sweet natural gas
10 minutes or more
In addition, all releases of harmful substances, regardless of quantity, are to be reported to the
NWT spill line if the release is near or into a water body, is near or into a designated sensitive
environment or sensitive wildlife habitat, poses imminent threat to human health or safety,
poses imminent threat to a listed species at risk or its critical habitat, or is uncontrollable.
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APPENDIX C

NT/NU Spill Report Form

NT-NU SPILL REPORT

Inuvialuit Land Administration

OIL, GASOLINE, CHEMICALS AND
OTHER HAZARDOUS MATERIALS

NT-NU 24-HOUR SPILL REPORT LINE
Tel: (867) 920-8130 ● Fax: (867) 873-6924 ● Email: spills@gov.nt.ca

A

Report Date:

B

Occurrence Date:
MM

C
D
E
F
G
H

MM

DD
DD

YY
YY

REPORT LINE USE ONLY

Report Time:

 Original Spill Report

Occurrence Time:

 Update #

Report Number:

OR

Land Use Permit Number (if applicable):

to the Original Spill Report

Water Licence Number (if applicable):

Geographic Place Name or Distance and Direction from the Named Location:

Region:

 NT  Nunavut  Adjacent Jurisdiction or Ocean
Latitude:

Longitude:
Degrees

Minutes

Seconds

Degrees

Minutes

Responsible Party or Vessel Name:

Responsible Party Address or Office Location:

Any Contractor Involved:

Contractor Address or Office Location:

Product Spilled:

 Potential Spill

Seconds

Quantity in Litres, Kilograms or Cubic Metres:

U.N. Number:

Spill Source:

Spill Cause:

Area of Contamination in Square Metres:

Factors Affecting Spill or Recovery:

Describe Any Assistance Required:

Hazards to Persons, Property or Environment:

I
J
Additional Information, Comments, Actions Proposed or Taken to Contain, Recover or Dispose of Spilled Product and Contaminated Materials:

K

L
M

Reported to Spill Line by:

Position:

Employer:

Location Calling From:

Telephone:

Any Alternate Contact:

Position:

Employer:

Alternate Contact Location:

Alternate Telephone:

REPORT LINE USE ONLY

N

Received at Spill Line by:

Lead Agency:

Position:

Employer:

 EC  CCG/TCMSS  GNWT  GN  ILA
 AANDC  NEB  Other: _______________

Agency:
Lead Agency:
First Support Agency:
Second Support Agency:
Third Support Agency:

Contact Name:

Contact Time:

Location Called:

Significance:

 Minor
 Major  Unknown
Remarks:

Report Line Number:

File Status:

 Open
 Closed
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APPENDIX D

Safety Data Sheets

MATERIAL SAFETY DATA SHEET
(POLYCHLORINATED

BIPHENYLS)

COMPOSITION/INFORMATION ON INGREDIENTS
Ingredients Name: polychlorinated biphenyls (PCBs)
HAZARD IDENTIFICATION
Reports of Carcinogenicity: YES
HEALTH HAZARDS ACUTE AND CHRONIC
•

Eyes: Moderately irritating to eye tissues.

•

Skin: Can be absorbed through intact skin, may cause de-fatting, potential for chloracne.

•

Inhalation: Possible liver injury.

•

Ingestion: Slightly toxic; reasonably anticipated to be carcinogenic.

EFFECTS OF OVER-EXPOSURE
Can cause dermatological symptoms; however, these are reversible upon removal of exposure
source.
FIRST AID MEASURES
•

Eyes: Irrigate immediately with copious quantities of running water for at least 15 minutes
if liquid or solid PCBs get into them.

•

Skin: Contaminated clothing should be removed and the skin washed thoroughly with soap
and water. Hot PCBs may cause thermal burns.

•

Inhalation: Remove to fresh air; if skin rash or respiratory irritation persists, consult a
physician (if electrical equipment arcs over, PCBs may decompose to produce hydrochloric
acid).

•

Ingestion: Consult a physician. Do not induce vomiting or give any oily laxatives. (If large
amounts are ingested, gastric lavage is suggested).

FIRE FIGHTING MEASURES: Flash Point: >141 oC (285.8 oF)
EXTINGUISHING MEDIA: PCBs are fire-resistant compounds.

FIRE-FIGHTING PROCEDURES
Standard fire-fighting wearing apparel and self-contained breathing apparatus should be worn when
fighting fires that involve possible exposure to chemical combustion products. Fire fighting
equipment should be thoroughly cleaned and decontaminated after use.
UNUSUAL FIRE/EXPLOSION HAZARD
If a PCB transformer is involved in a fire-related incident, the owner of the transformer is required
to report the incident. Consult and follow appropriate federal, provincial and local regulations.
Note: When askarel liquid becomes involved in a fire, toxic by-products of combustion are
typically produced including polychlorinated dibenzofurans and polychlorinated dibenzodioxins,
both known carcinogens. The structures of these chemical species are as follows:

Note: 2,3,7,8-tetrachloro-dibenzo-p-dioxin is one of the most potent teratogenic, mutagenic and
carcinogenic agents known to man.
SPILL RELEASE PROCEDURES
Cleanup & disposal of liquid PCBs are strictly regulated by the federal government. Ventilate area.
Contain spill/leak. Remove spill by means of absorptive material. Spill clean-up personnel should
use proper protective clothing. All wastes and residues containing PCBs should be collected,
containerized, marked and disposed of in the manner prescribed by applicable federal, provincial
and local laws.
HANDLING AND STORAGE PRECAUTIONS
Care should be taken to prevent entry into the environment through spills, leakage, use,
vaporization, or disposal of liquid. Avoid prolonged breathing of vapours or mists. Avoid contact
with eyes or prolonged contact with skin. Comply with all federal, provincial and local regulations.

OTHER PRECAUTIONS
Federal regulations require PCBs, PCB items, storage areas, transformer vaults, and transport
vehicles to be appropriately labelled.
RESPIRATORY PROTECTION
Use OHSA approved equipment when airborne exposure limits are exceeded. Full facepiece
equipment is recommended and, if used, replaces need for face shield and/or chemical splash
goggles. The respirator use limitations specified by the manufacturer must be observed.
VENTILATION
Provide natural or mechanical ventilation to control exposure levels below airborne exposure levels.
PROTECTIVE GLOVES: Wear appropriate chemical resistant gloves to prevent skin contact.
EYE PROTECTION: Wear chemical splash goggles and have eye baths available.
OTHER PROTECTIVE EQUIPMENT
Wear appropriate protective clothing. Provide a safety shower at any location where skin contact
can occur.
WORK HYGIENIC PRACTICES
Wash thoroughly after handling. Supplemental safety and health : none
PHYSICAL/CHEMICAL PROPERTIES
•

Vapour pressure: (mm Hg @100 oF) 0.005 - 0.00006

•

Viscosity: (CENTISTOKES) 3.6 - 540

•

Stability indicator/materials to avoid: Yes

•

Stability Condition to Avoid: PCBs are very stable, fire-resistant compounds.

HAZARDOUS DECOMPOSITION PRODUCTS
Carbon monoxide, carbon dioxide, hydrogen chloride, phenolics, aldehydes, furans, dioxins
WASTE DISPOSAL METHODS
Consult the applicable PCB regulations prior to any disposal of PCBs or PCB-contaminated items.
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APPENDIX E

Site Survey Plan
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INTRODUCTION

This Erosion and Sediment Control (ESC) Plan was developed by Golder Associates Ltd. (Golder) on behalf of
Imperial Oil Environmental & Property Solutions (Imperial), to support the remediation of the former Tuktoyaktuk
Exploration Logistics Base Camp (Tuk Base or the Site) located approximately 1.5 km southeast of Tuktoyaktuk,
Northwest Territories (NT) (Figure 1).
This ESC Plan was prepared in accordance with standard best management practices (BMPs) to be employed
during the remediation of Tuk Base (the Project). The ESC Plan is intended to:



minimize erosion potential through effective planning, procedures and water management;



identify erosion control measures to prevent mobilization of sediment; and



identify control measures to prevent sediment release off-site in the event of sediment mobilization.

This ESC Plan includes a description of the Site, provides suggested measures to control erosion and sediment
by identifying potential impacts and mitigation measures, provides instructions for the installation, maintenance,
and monitoring of ESC measures, and defines monitoring and documentation requirements. The objective of the
ESC Plan is to minimize impacts of erosion and sedimentation through the use of temporary controls and
practices.

2.0

SITE AND PROJECT DESCRIPTION

The Site is located at 69°25’35’’N latitude and 132°57’20’’W longitude on the Beaufort Sea coast on the east side
of the Tuktoyaktuk Harbour (Figure 2). The Site is located within the Inuvialuit Settlement Region (ISR),
approximately 1.5 km southeast of the Hamlet of Tuktoyaktuk on a lease (ILA 8500107) held by Imperial from the
Inuvialuit Land Administration (ILA). Tuk Base began operations in 1970 and operated as a staging and storage
area for oil and gas exploration in the Arctic. In 1980, decommissioning of the Site began. Between 2001 and
2013 almost all major infrastructure onsite was decommissioned and removed. As of 2018, the only notable
features remaining onsite include two landfills, a sewage lagoon, north and south docks, and concrete pads.
The Site covers a land area of approximately 54 hectares (133 acres) and is generally comprised of the former
Tuk Base on the Upper Terrace, transitioning down to a Lower Terrace (created by infilling the low lying natural
topography with dredged ocean sediments) and the surrounding natural tundra as shown on Figure 3.
The Site is bordered by tundra to the north and south, with the Mayogiak Inlet and Tuktoyaktuk Harbour bordering
the Site to the east and west, respectively (Figure 3). The former Northern Transportation Company Limited
(NTCL) tank farm/lease is also located to the north of the Imperial lease on Saviktok Point.

2.1

Contaminated Soil Excavations

Contaminated soil areas that will need to be excavated include the north and south landfills, and multiple locations
throughout the former operations area at the Upper Terrace as defined in the Remedial Action Plan (RAP;
Advisian 2019) submitted to the Inuvialuit Water board (IWB) in March 2019 and amended in May 2020. Each
area will be excavated and, where possible, soil will be treated on site and used as backfill to promote positive
drainage. Alternatively, soil that cannot be treated will be transported and disposed of off-site at an approved,
licenced facility. The disturbed areas will then be revegetated with native species (as directed by the ILA) to match
surrounding land cover. The north and south landfills will be the largest excavations on site.

1
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North and South Landfills

The North Landfill is located north of the lease boundary and contains approximately 2,000 cubic metres (m3) of
impacted soil/debris that will be excavated, treated and/or removed and disposed of off-site. The South Landfill is
located in the southeast portion of the Upper Terrace. It is considerably larger than the North Landfill and contains
roughly 18,000 m3 of impacted soil/debris that will need to be excavated, treated and/or removed and disposed of
off-site. Following confirmatory soil sampling, both landfill excavations will be recontoured to promote positive
drainage.

2.3

North and South Docks

Structural assessments of the north and south docks were completed in 2018 (Advisian 2018) which concluded
that the north dock is in servicable condition while the south dock was found to be at the end of its servicable life.
The north dock will remain intact during the remediation program while the south dock will be removed. The
granular material will be excavated to restore the natural shoreline and then the dock sheet piles will be removed.
An Aquatic Effects Monitoring Plan was developed to mitigate against the possible sedimentation effects during
south dock removal (submitted to the IWB in March 2019).

2.4

Concrete Pads

Two concrete pads as well as a number of stockpiled smaller slabs remain onsite. These slabs will be excavated
and cut to size prior to being removed from Site for reuse or appropriate disposal.

3.0

MITIGATION MEASURES

The following materials will be available at Site to execute the ESC Plan:



straw wattles;



silt fencing (geotextile and wooden stakes); and



pumps and hoses.

Additional supplies may be mobilized during the construction season should they be required.

3.1

Pre-Excavation

Prior to any excavation activities taking place, each area will be visually inspected to identify any mitigation
measures that will be required to prevent erosion. Mitigation measures may take the form of earth works,
engineered controls, or postponing the work until more favourable conditions are present (i.e. no slope excavation
during heavy rain storms). Prior to starting remediation activities in any area, the following mitigation measures
should be considered:



surface debris should be cleared and disposed of before excavation begins;



soil treatment cells should be regraded to provide control of local surface water, including the construction of
perimeter berms to prevent impacted soil/water releases;



surface water run-on will be sampled to confirm it meets release criteria and will be redirected away from
work areas using diversion ditches, berms, or grading to promote positive drainage; estimated volumes of
released surface water will be tracked and reported in the seasonal execution summary report;

2
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engineered controls such as straw wattles, silt curtains or silt fencing should be installed at the perimeter of
each work area and next to sensitive features (i.e. surface water); and



daily weather forecasts should be reviewed to prepare for additional runoff or postponing of work, as
required.

3.2

Excavation and Backfilling

During excavation and backfilling, the following mitigation measures may be implemented as required:



walls of excavations will be properly sloped to prevent loose material from falling into the excavation;



excavations will be backfilled in 15 centimetres (cm) compacted lifts to make them less susceptible to
erosion and settlement;



excavations will be backfilled as soon as possible to minimize permafrost detrition and to prevent the
accumulation of water; if water does accumulate, it will be sampled to confirm it meets release criteria and
pumped out in accordance with the applicable regulatory requirements prior to backfilling/recontouring;



work adjacent to any water body will require the installation of straw wattles or silt fencing constructed out of
geotextile and survey stakes to be erected between the work area and the water body;



Roughening of slopes on the contour or tracking with dozer tracks will help to capture moisture and seep to
promote natural revegetation and minimize erosion; and

 installation of additional engineered controls as needed.
3.3
Post-Excavation
Areas that are at a high risk of erosion, such as slopes and gullies, will be monitored pre- and post-excavation for
signs of “gross” erosion. The Site Supervisor will perform periodic checks of the installed ESC measures and will
repair/replace as necessary. Should additional sediment capture methods be required, the ESC Plan will be
amended, and new/additional measures will be installed. All temporary engineering controls will be removed from
Site once the Project is complete.

4.0

MONITORING ACTIVITIES

During excavation and backfilling, the following monitoring activities will be employed as required:



periodic checks of all ESC measures to assess placement and function;



repair/replacement of mitigation measures as necessary; and



implementation of additional mitigation measures on an as-needed basis.

An example Inspection and Maintenance Form has been included in Appendix A to be used during regular site
inspections to track the performance of the installed ESC measures.
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Inspection and Maintenance Form
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INSPECTION AND MAINTENANCE FORM
Construction Site Location:

Construction Activities on Site:

Heavy Equipment on Site:

Current Weather:

Date:

Weather Forecast:

Date of Last Inspection:

mm of rain in last week:
mm of rain in last 24 hours:

Type of Erosion Control
Measure

Location on
Construction Site

Notes:

Inspector Signature:___________________
Inspector Name:______________________

Intended Function

Sediment Levels

General Condition

General Performance

Maintenance
Required

Type of
Maintenance
Required

Site
Supervisor
Notified

0 – 1/4 - 1/2 – 3/4-Full- not applicable

poor

fair

good

poor

fair
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INTRODUCTION

Golder Associates Ltd. (Golder) was retained by Imperial Environmental & Property Solutions (Imperial) to
develop a Permafrost Monitoring Plan for the former Tuktoyaktuk Exploration Logistics Base Camp (Tuk Base or
the Site) located near Tuktoyaktuk, Northwest Territories (NT). The Site is located at 69°25’35’’N latitude and
132°57’20’’W longitude on the Beaufort Sea coast in the Inuvialuit Settlement Region (ISR), approximately 1.5 km
southeast of the Hamlet of Tuktoyaktuk. The Site is leased to Imperial by the Inuvialuit Land Administration (ILA)
(Figures 1, 2 and 3).
The monitoring program for permafrost integrity will be based on the management strategies outlined in the 2019
Tuk Base Remedial Action Plan (RAP; Advisian 2019, amended May 2020).

2.0

BACKGROUND

The region is underlain by continuous permafrost with high ice content in the form of ice wedges, intra-sedimental
sills and pingos (ESWG 1995). Permafrost at the Site has been observed through boreholes and test pits from
2007 to 2015 as follows:



Upper Terrace: depths varying from 0.4 to 3.0 metres below ground surface (mbgs), with an average depth
of 1.8 mbgs;



Airstrip: depths of 1.4 and 1.5 mbgs;



Lower Terrace: depths range from 0.95 to 2.9 mbgs, with an average of 2.0 mbgs; and



Natural Tundra: depths ranging from 0.3 to 0.6 mbgs.

These depths are based on the maximum active layer thickness measured in summer months.
It is noted that the depth to permafrost recorded during past investigations is based on visual observations of
auger soil cuttings, exposed soil faces (test pits) and equipment performance (e.g., difficult drilling or excavation).
Accordingly, visual interpretation of the permafrost interface depth can be affected by many aspects such as
groundwater presence, sloughing soils, discontinuous ice and surface organic layer.

2.1

Site Hydrogeology

Shallow groundwater levels across the Site vary between ground surface and 1.0 mbgs on the Upper Terrace and
between ground surface and 0.6 mbgs on the Lower Terrace. In general, there is a limited amount of groundwater
at Site as evident by the presence of dry monitoring well conditions and very slow groundwater flow in this
permafrost environment. Detailed groundwater monitoring results were presented in Advisian(2018). Groundwater
flow direction has not been verified to date due to limited sample data and dry monitoring well conditions. The
location of the groundwater monitoring wells is shown on Figure 4.
During site construction/operation, the Lower Terrace was backfilled with dredged ocean sediments from the
adjacent Tuktoyaktuk Harbour. The dredged fine sand and silt soils are saturated, possibly by shallow
groundwater with saline intrusion or remnants of ocean water from dredging operations and are naturally more
saline than the soils of the Upper Terrace. These conditions are likely contributing to the observed increase in
depth of permafrost on the Lower Terrace (average of 1.8 and 2.0 mbgs, respectively) in comparison to the Upper
Terrace (1.2 and 1.8 mbgs, respectively) and the remainder of the undisturbed areas of the Site.

1
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The former sewage lagoon located within the natural tundra east of the Upper Terrace is the only significant
surface water body within the Imperial lease boundary and was man-made. Based on the 1964 air photo it
appears that organic deposits and minor thermokarst landforms were present at the location of the former sewage
lagoon prior to its construction.
Thermistor observations of permafrost conditions (from September 2015 to August 2017) are summarized in
Table A. The thermistor locations are noted on Figure 4. The depth to permafrost is characterized as the depth at
which the ground temperature is below 0°C throughout the year.
Table A: Observations of Permafrost Conditions
Thermistor

Depth of Observed
<0oC Conditions (mbgs)

TM-D-01

1.5

September 2015

Upper Terrace

TM-G-01

2.25

September 2015

Upper Terrace

TM-K-01

2.7

September 2015

South Landfill – Lower Terrace

TM-L-01

2.75

September 2015

Lower Terrace

TM-N-01

Not available

Not available

Upper Terrace

TM-S-01

1.5

September 2015

East of Sewage Lagoon

<0oC Conditions
Observed Since

Comment

Seasonal trends in ground temperature are apparent, particularly in the top two to four metres where there is a
strong correlation with the mean air temperature. While there is some variability apparent when comparing annual
data sets for each location, definitive trend analysis is not possible at this stage with the limited data set.

2.2

Thermokarst Development/Progression

Thermokarst development/progression is linked to surface disturbance, subsequent thawing of ice-rich permafrost
and massive ice, surface subsidence from slope instability, and water impoundment (Grosse et al. 2012). Surface
disturbance and water impoundment have occurred at Tuk Base and there is evidence of thawing of ice-rich
permafrost (Advisian 2017).
Given the general higher elevation of the Site within the lease boundary compared to the surrounding land there
are no natural thermokarst lakes identified within the lease. However, ice thaw polygonal landforms with visible
ponded water are evident north of the Tuk Base lease boundary, and in the lower-lying topography of the
Northern Transportation Company Limited (NTCL) lease. These landforms are typical of the organic peat deposits
within thermokarst basins (Rampton 1988).
There does appear to have been similar organic soils and potential thermokarst landforms existing at the location
of the Lower Terrace and the sewage lagoon in 1964 prior to any earthworks construction. However, the sewage
lagoon was man-made and was not developed through thermokarst progression. Based on historical aerial
photographs, the lagoon does not appear to have increased in size since construction; however, interpretation of
scale from the photographs is approximate and vegetation growth may be impacting this assessment.
While historical aerial photographs did not indicate evidence of previous polygonal or thermokarst landforms at
the location of the two small ponds (located 50 m north of the northwestern lease boundary), these ponds appear
to have been man-made. The impounded surface water may impact degradation of the surrounding permafrost.
Based on the above noted conditions, future development and potential impact of thermokarst features in areas to
be remediated is minimal (Advisian 2017).
2
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Regulatory Framework

The Abandoned Military Site Remediation Protocol (AMSRP) (Vol I, Section 4.7.1) recommends that remediation
activities in hydrocarbon areas should avoid disturbing permafrost-sensitive areas (INAC 2008). In compliance
with this guidance, the remedial excavation depths defined in the RAP (Advisian 2018, and amended May 2020)
have considered depth to permafrost in each proposed remedial excavation area. During remediation,
observations of permafrost distribution will be recorded to create a baseline for comparison against future
monitoring data.
The AMSRP specifies three phases for post-construction monitoring. The purpose of each of these phases is
described in the following sections.



Phase I of the post-construction monitoring program is considered to be the first five years following
construction. The purpose of the Phase I monitoring program is to confirm that thermal equilibrium and
physical stability are achieved. As per the AMSRP, monitoring will be conducted in Years 1, 3 and 5.



Following the Phase I post-construction monitoring program, the data will be reviewed to confirm that thermal
equilibrium has been achieved and that no stability issues have been identified. If no significant issues are
identified compared to the baseline conditions, the monitoring program can be discontinued. The potential to
discontinue the monitoring program will be discussed with the ILA following a review of the available
monitoring data.



If required, the monitoring program will continue into Phase II. The purpose of the Phase II monitoring
program is to verify the equilibrium conditions established during the Phase I monitoring program and can be
modified, downgraded or discontinued based on the results of the Phase I monitoring program. If additional
monitoring is warranted based on the thermal, groundwater, soil, or physical inspection, it is recommended
that the monitoring be conducted in Years 7, 10, 15 and 25.



The Phase III monitoring program includes monitoring for long term issues such as permafrost stability and
significant storm events. After 25 years of post-construction monitoring, the monitoring program should be
re-evaluated. There is no specific schedule recommended for this phase of monitoring.

In addition, the Government of the Northwest Territories established a series of guidelines to assist proponents
and operators when planning, assessing and undertaking land use activities in the NWT (including development
of roads, trails, camps and seismic activities GWNT 2015). The guidelines include information on the mitigation of
environmental issues (including permafrost). The guidelines were reviewed and incorporated during the
preparation of this document, where applicable.

3.0

PERMAFROST MONITORING/INTEGRITY DURING CONSTRUCTION

Advisian installed a total of six thermistors (summarized in Table B) at designated locations to provide information
on the presence, nature, vertical distribution and temporal variability of permafrost conditions. Each thermistor
string contains 11 temperature sensors positioned at 0.75 metre (m) vertical intervals starting at or near ground
surface. Each temperature sensor is hermetically sealed on a cable. All thermistors were installed in 2015 to a
maximum total depth of 7.5 mbgs. Two thermistor locations, TM-L-01 and TM-K-01, were installed to shallower
total depths due to subsurface conditions (soil sloughing). The thermistor strings for TM-L-01 and TM-K-01
consequently contain one or more sensors which are positioned above ground surface inside the thermistor stand
pipes (Advisian 2018). The installation of thermistor strings was targeted at areas with varying settings and spatial
distribution across the Site as shown on Figure 4. Thermistor installation details are summarized in Table B.
3
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Each thermistor string is connected to a Lakewood Systems Ltd. (Edmonton) model RX-16 Ultra-Logger data
storage unit. Each unit is programmed using Lakewood Systems Ltd.’s Prolog 2 software.
Observations of permafrost conditions from September 2015 to August 2017 are summarized in Table B.
Table B: Thermistor Installation and Observation Details (2015-2017)
Thermistor

Installation Area

Top Sensor Depth
(mbgs)

Bottom Sensor
Depth (mbgs)

Installation Area

TM-D-01

West Upper Terrace

0

7.50

Area D

TM-G-01

Upper Terrace

0

7.50

Area G

TM-K-01

Lower Terrace (South Landfill)

Above ground

7.20

Area K

TM-L-01

South Lower Terrace

Above ground

5.75

Area L

TM-N-01

North Upper Terrace

0

7.50

Area N

TM-S-01

East of Sewage Lagoon

0

7.50

Area S

Surface water samples collected from the North Landfill in 2007 and 2014 did not contain any elevated
concentrations of contaminants of potential concern (COPCs) (WorleyParsons Komex 2008; Advisian 2017a).
Historic roads, gravel pads and the airstrip have been affected by thermal permafrost degradation, slumping and
subsidence. Any remediation activity that has the potential to result in greater damage to slope stability, existing
vegetation and permafrost degradation is not permitted under the AMSRP guidelines. The sections below
highlight specific areas at the Site where remediation activities will be completed in consideration of permafrost
integrity.

3.1

Former Sewage Lagoon

Timely backfilling and regrading of the dewatered sewage lagoon will reduce the likelihood of permafrost
degradation created by the impounded surface water. Regrading would require the use of both sand and gravel
borrow material and fine-grained soils, such as the surrounding natural silt and clay that was previously excavated
during their construction. Soils from the tank farm berm, airstrip or crushed concrete may also be considered for
use as backfill material.

3.2

North Landfill

Excavation of the landfill with the contents screened for possible contaminants and the debris appropriately
disposed off-Site is the planned remediation approach. Backfilling and regrading of the two man-made ponds to
promote positive drainage and prevent future ponded water following any remediation activities is recommended
to reduce the likelihood of further permafrost degradation created by the impounded surface water.

3.3

Surficial Debris

Some surficial and partially buried debris is still present which will be removed for off-Site disposal. Special
consideration will be given to debris that is partially or wholly located within the permafrost layer. If the noted
debris is inert, it may cause more damage than benefit to remove said debris and it will be left in place. However,
if debris has the potential to create future contamination (i.e., barrel with liquid contents), it will be removed
regardless of its permafrost proximity.

4
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Upper Terrace and Airstrip

A limited volume of suitable sand and gravel borrow material is available from the Upper Terrace and airstrip
areas. Any excavation of these materials for remediation purposes will be limited as much as practically possible
to prevent the existing permafrost active layer moving deeper into the underlying native soils.

3.5

Monitoring Activities

The majority of soil impacts have been sufficiently delineated in the RAP document; however, some vertical
delineation is still required for some contaminants of concern (COCs) and associated areas of potential
environmental concern (APECs). The maximum depth of excavations will not exceed the depth to permafrost. To
remediate areas with PHC impacts, soils will be excavated to the bottom of the impacted zone or the base of the
active layer of the permafrost.
Future soil remediation and demolition activities may require the decommissioning of thermistors currently
installed. Thermistor TM-K-01, at the south landfill and TM-S-01, east of the former sewage lagoon will need to be
removed prior to excavation activity.
The following measures will be employed to minimize permafrost degradation during excavation activities to
prevent excessive thawing:



ongoing thermal monitoring and Installation of new thermistors are required pending an identified approval
period;



maintaining well-established vegetation growth in areas where permafrost has been identified, these areas
should also be monitored in retaining permafrost integrity;



excavations will be backfilled as soon as possible to minimize permafrost detrition and to prevent the
accumulation of water; if water does accumulate, it will be sampled to confirm it meets release criteria and
pumped out in accordance with the applicable regulatory requirements (at a minimum of 30 m to the nearest
water body and 100 m to the nearest fish bearing waters) prior to backfilling and recontouring;



any water generated through permafrost melting, precipitation, or surface water runoff should be directed to
accumulate in one localized area through grading excavated areas;



surface water run-on will be sampled to confirm it meets release criteria and will be redirected away from
work areas using diversion ditches, berms, or grading to promote positive drainage; water that does not meet
release criteria will be collected and pumped through the onsite water treatment system prior to release; and



restrict equipment usage to existing tracks and in disturbed areas where possible.

5
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CONCLUSIONS

Ongoing monitoring activities are required to ensure the integrity of permafrost is maintained during remediation
and post-construction. During the remedial excavation, exposed permafrost will be covered as soon as practical.
Impacted soil will be excavated from several areas and excavations will be backfilled with on-site fill material.
Excavation fill material will be acquired from an approved borrow area. Excavations and borrow area will be
graded and re-contoured upon completion.
Excavation area floors will be sloped away from the side walls. If necessary, drainage ditches will be installed.
Any water that may be collect in excavation areas will be tested, treated (if required) before released.
An existing thermistor system at the site will be used to monitor temperatures below and at ground level.
Thermistors TM-K-01 and TM-S-01 will need to be removed prior to excavation activities. Additional thermistor
installation may be required pending construction activity.

6
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INTRODUCTION

Imperial Oil Environmental & Property Solutions (Imperial) is proposing to undertake Site Remediation (the
Project) at the former Tuktoyaktuk Exploration Logistics Base Camp (Tuk Base or the Site) approximately
1.5 kilometres (km) southeast of the Hamlet of Tuktoyaktuk, Northwest Territories (NT; Figure 1).
The Reclamation, Closure and Monitoring Plan (RCM Plan) outlines the reclamation, closure and monitoring
activities to be carried out at Tuk Base. This RCM Plan was developed for the Project based on the Remedial
Action Plan (RAP) developed for the Site by Advisian in 2018 and updated in March 2019 and May 2020 to fulfill
NT Archaeological Sites Regulations requirements. The RAP was submitted to the Inuvialuit Water Board (IWB) in
March 2018.
The RCM Plan provides additional detail on methodologies proposed to be implemented during the Project. Some
of these details were not available at the time the RAP was completed. It should be noted that the Project in itself
is to remediate and reclaim the Site. Therefore, reclamation and closure activities described in the RCM Plan will
describe the Project as it is planned.

1.1

Site Location

The Site is located at 69°25’35’’N latitude and 132°57’20’’W longitude on the Beaufort Sea coast on the east side
of Tuktoyaktuk Harbour (Figure 1). The Site is located within the Inuvialuit Settlement Region (ISR), on
Tuktoyaktuk Inuvialuit 7.1 (a) Private Lands, approximately 1.5 km southeast of the Hamlet of Tuktoyaktuk on a
lease (ILA 8500107) held by Imperial from the Inuvialuit Land Administration (ILA).
The Site is bordered by tundra to the north and south, with the Mayogiak Inlet and Tuktoyaktuk Harbour bordering
the Site to the east and west, respectively (Figure 2). The former Northern Transportation Company Limited
(NTCL) tank farm/lease is also located to the north of the Imperial lease on Saviktok Point.
The Site covers a land area of approximately 54 ha (133 acres) and is generally comprised of the former Tuk
Base Operation on the Upper Terrace, transitioning down to a Lower Terrace (created by infilling the low lying
natural topography with dredged ocean sediments) and the surrounding natural tundra (Figure 3).

1.2

Reclamation Objectives

Imperial and prime contractor Golder Associates Ltd. (Golder) are committed to complete pre and
post-construction, remediation, reclamation and monitoring activities associated with the Project in nature that
minimizes the risk of negative impacts on the environment, terrestrial, aquatic and avian wildlife, and humans. The
Tuktoyaktuk Community Conservation Plan (TCCP 2016) classifies the Site as Category C Lands “where cultural
or renewable resources are of particular significance and sensitivity during specific times of the year. These lands
and waters shall be managed so as to eliminate, to the greatest extent possible, potential damage and disruption”.
The RAP for the planned remediation works was submitted to and approved by the ILA in October 2018 and will
guide the following Project tasks:



Surface debris (including the wood piles from the former wooden wharf) will be collected, removed, and
disposed of off-site at a licensed disposal facility.



Hazardous material encountered on-site will be removed, transported off-site and disposed of at an
appropriate, Imperial approved, licensed disposal facility.



Soil impacted with light-end petroleum hydrocarbons (PHCs) will be treated onsite and used as backfill.
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Soil impacted with heavy-end PHCs will be treated onsite and/or disposed of off-site at an Imperial approved,
licensed disposal facility.



Soils impacted with metals or PCBs will be excavated and transported to an appropriate off-site Imperial
approved, licensed facility.



The sewage lagoon will be dewatered, backfilled and regraded.



The North Dock will be utilized for the Project and then will either be repurposed (pending negotiations with
the ILA) or demolished.



The South Dock will be demolished.



The concrete pads may be used as treatment cells for soil remediation, repurposed or used as backfill
on-site.

After the project completion, the Site will be left in a condition that promotes long term geotechnical stability and
positive drainage in all disturbed areas. The end land use will be “parkland” as defined by the Canadian Council of
Ministers of the Environment (CCME; 1999a).

1.3

Site Specific Reclamation Criteria

Reclamation criteria for the site will meet the concept of “equivalent land capability”. This concept may be defined
as “the ability of the land to support various land uses after conservation and reclamation that is similar to the
ability that existed prior to an activity being conducted on the land”. This concept is based on a clear
understanding of what land use was prior to the disturbance, as well as understanding if the end land use will be
the same or different from the original.

1.3.1

Physical Stability

Physical stability criteria for reclamation will be based on an overall assessment of the site relative to the
surrounding landscape specific to the following guiding parameters:



Drainage – Site drainage will be consistent with original patterns, directions and capacity and be compatible
with the surrounding landscape. Contouring will be done such that there is no surface water pooling on site.
Facilities or features left in place must not negatively impact overall drainage.



Erosion – No more erosion features such as gullies or blowouts will remain on the site than are observed on
adjacent land.



Stability – No visible evidence of slope movement, slumping or subsidence will be at the Site.



Debris – No industrial or domestic debris will be present.

1.3.2

Chemical Stability

Chemical criteria have been outlined in the RAP submitted to the IWB in March 2019 and amended in May 2020.
All previously impacted areas identified in the amended RAP will be remediated and be shown to meet these
chemical criteria.
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Ecological Stability

Ecological stability criteria are based on re-establishment of appropriate vegetation communities in areas of
previous disturbance such that vegetation can be shown to be re-establishing– in disturbed areas with similar
communities (as directed by the ILA) to those on adjacent land.

1.3.4

Climate and Geographic Stability

The scope of the Project is localized and not expected to have any climatic or geographic effects. Criteria for
these parameters have not been established. Established reclamation criteria outlined above are expected to
return the Site to a state that determined land use

2.0
2.1

BACKGROUND
Site History

Site history and infrastructures were documented in the Phase I ESA (WorleyParsons 2015). Prior to 1970, the
site was used by Northern Transportation Company Limited (NTCL). Imperial began its operations at the site in
1970, operating the Site as a staging and storage area that supported off-shore oil exploration activities. A
permanent camp facility was established on the Upper Terrace in 1974 which included worker barracks, cafeteria
facilities, a power plant, a sewage lagoon, garages, and a fuel storage tank farm. Dredged sediment from the
Harbour was placed on the Lower Terrace in 1982 to raise the ground elevation in this area for use as a materials
and equipment laydown and staging area.
Site decommissioning activities began in the late 1980s. All major above-ground infrastructure, with the exception
of two concrete slabs, thermosyphons and some isolated debris, was removed from Site by the end of 2001.
There were no above-ground or underground natural gas, multi-use, oil, or sewage lines found in the vicinity of
the Site (WorleyParsons 2015). All Imperial product lines and underground utilities were subsequently removed as
part of the Site decommissioning completed in 2011 and 2013 (WorleyParsons 2013).

2.2

Regulatory Background

In addition to the Water Licence issued by the Inuvialuit Water Board pursuant to the Northwest Territories Waters
Regulations (Waters Regulation) established under the Northwest Territories Waters Act (Waters Act), the Project
requires the submission of a Project Description to the Environmental Impact Screening Committee pursuant to
the Inuvialuit Final Agreement (IFA) and a Scientific Research Licence from the Aurora Research Institute
pursuant to the NWT Scientists Act. A Land Use Permit from the ILA pur s u ant to th e IFA as regulated
under the Western Arctic (Inuvialuit) Claims Settlement Act. Additionally, approval will be sought from Fisheries
and Oceans Canada (DFO) to proceed without Authorization under the Fisheries Act to undertake the dewatering /
backfilling of the former sewage lagoon and the removal and repair of the two docks currently on-site. A summary of
permitting requirements and notifications is presented in Table 1. Note that all applications are currently ongoing.
Table 1: Permits, Licences and Authorizations
Permit / Licence / Authorization
Water Licence
Land Use Permit
Scientific Research Licence
Project Description
Confirmation that no Authorization under the Fisheries Act is required

Regulator
Inuvialuit Water Board
Inuvialuit Land Administration
Aurora Research Institute
Environmental Impact Screening Committee
Fisheries and Oceans Canada
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ENVIRONMENTAL BASELINE
Physical Environment

3.1.1

Climate

The climate of the Tuktoyaktuk peninsula region is generally continental (long and very cold winters), with
maritime-like climate present on the coast (slightly warmer winters and cooler summers) (Dyke 2000). Daylight
hours vary from near total darkness during December- January, to 24 hours of daylight from approximately
mid-May to mid-July. Tuktoyaktuk, at an elevation of approximately 18 m above sea level, experiences yearly
temperature averages of -10.2 °C, with only the months of June to September reporting monthly averages above
0°C (Environment Canada 2019).
The Tuktoyaktuk area receives an average 139.3 mm of precipitation a year, approximately 50% of which falls as
snow. Individual daily precipitation within Tuktoyaktuk is typically light, with only 12 days of the year having >5 mm
of precipitation (Environment Canada 2019).

3.1.2

Terrain and Topography

The Site is within the Tuktoyaktuk Coastal Plain Ecoregion of the Southern Arctic Ecozone. This ecoregion covers
the outer Mackenzie River Delta and Tuktoyaktuk Peninsula bordering the Beaufort Sea (ESWG 1995). Of the two
main landscape types within the Tuktoyaktuk Coastal Plain Ecoregion, the Site is located in the region
(Tuktoyaktuk Peninsula) consisting of many lakes and pingos (ESWG 1995). There is pingo on in proximity of the
Site.
Tuk Base has a maximum elevation of approximately 12 m above sea level. A copy of the Site survey plan, four
cross-sections and a low elevation orthophoto from 2017 are provided in Appendix A.
Sea level is estimated to be rising at Tuktoyaktuk at a rate of ~2.5 mm/year, predominantly based on estimates of
vertical land motion (i.e. sinking land) rather than redistribution of meltwater from glaciers, ice caps, and ice
sheets which is estimated to be +0.2 mm/year (Environment and Natural Resources [ENR 2015]). Much of the
coast is erosional; typical long-term (multi-decade) retreat rates of unlithified coastal bluffs are on the order of 1 to
2 m/year. Locally, aggradational features (spits and bars) are formed by transport of eroded sand and gravel.
Spits on both ends flank the peninsula (WorleyParsons Komex 2008).

3.1.3

Permafrost Condition

The region is underlain by continuous permafrost with high ice content in the form of ice wedges, intra-sedimental
sills and pingos (ESWG 1995). Permafrost at the Site has been observed through boreholes and test pits from
2007 to 2015 as follows:



Upper Terrace: depths varying from 0.4 to 3.0 metres below ground surface (mbgs), with an average depth
of 1.8 mbgs;



Airstrip: depths of 1.4 and 1.5 mbgs;



Lower Terrace depths range from 0.95 to 2.9 mbgs, with an average of 2.0 mbgs; and



Natural Tundra: depths ranging from 0.3 to 0.6 mbgs.

These depths are based on maximum active layer thickness measured in summer months.
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It is noted that the depth to permafrost interfaces recorded during investigation are based on visual observations
of auger soils cuttings, exposed soil faces (test pits) and equipment performance (e.g. difficult drilling or
excavation). Accordingly, visual interpretation of the permafrost interface depth can be affected by many aspects
such as groundwater presence, sloughing soils, discontinuous ice and surface organic layer. Details on the results
of recent thermal monitoring using thermistors are in the RAP (Advisian 2019).

3.1.4

Surface Water Hydrology

There are three surface water bodies on or immediately adjacent to the Site; the larger of the three is the former
sewage lagoon. The former sewage lagoon (~2,000 m2) is located on the eastern side of the lease. The lagoon
was constructed by Imperial for the former camp facility in accordance with the permitting requirements applicable
at the time. The other two surface water bodies are to the north of the lease where the original Imperial camp was
located (WorleyParsons 2015). They are in the immediate area of the former Imperial construction camp landfill
(the “North Landfill”). These two small ponds have a combined footprint of less than 100 m2 and are located
approximately 50 m north of the northwestern lease boundary and are not connected to any watercourses.

3.1.5

Groundwater and Surface Water Quality

Shallow groundwater levels across the Site generally vary between ground surface and 1.0 mbgs on the Upper
Terrace and between ground surface and 0.6 mbgs on the Lower Terrace. In general, there is a limited amount of
groundwater at Site as evident by the presence of dry monitoring well conditions and very slow groundwater flow
in this permafrost environment. Detailed groundwater monitoring results were presented in Advisian (2017).
Groundwater flow direction has not been verified to date.
The establishment of background water quality conditions at Tuk Base is complicated by the presence of an
Upper Terrace (characterized by natural sediments) and a Lower Terrace (constructed with dredged marine
sediment). Given there have been a limited number of groundwater monitoring events to date, there is currently
insufficient data to complete statistical analysis. As such, results were compared to concentrations observed in
the following inferred background monitoring wells:



Lower Terrace: MW-L-05 and P01-2; and



Upper Terrace: MW-BG-01 and P10-2.

Assumed background concentrations for the main groundwater parameters of concern are shown in Table 2.
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Table 2: Background Groundwater Concentrations
Background

Parameter

Lower Terrace1

Applicability

Upper Terrace2

>10 m from surface water body

Benzene

(mg/L)

≤0.0004

≤0.0004

Toluene

(mg/L)

≤0.0004

≤0.0004

Ethylbenzene

(mg/L)

≤0.0004

≤0.0004

Xylenes (Total)

(mg/L)

≤0.0008

≤0.0008

PHC F1 (C6-C10)

(mg/L)

≤0.1

≤0.1

PHC F2 (C10-C16)

(mg/L)

≤0.1

≤0.1

PCBs

(mg/L)

n/a

n/a

Arsenic

(mg/L)

0.004

0.0012

Barium

(mg/L)

0.18

0.24

Cadmium

(mg/L)

0.0004

0.00036

Chromium (Total)

(mg/L)

0.02

0.01

Cobalt

(mg/L)

0.006

0.012

Copper

(mg/L)

0.004

0.007

Lead

(mg/L)

0.004

0.007

Mercury

(mg/L)

n/a

n/a

Nickel

(mg/L)

0.01

0.016

Zinc

(mg/L)

0.06

0.06

Notes:
1.
Lower Terrace Background Locations (MW-L05 and P01-2)
2.
Upper Background Locations (MW-BG-01 and P10-2)
3.
All metals are dissolved
4.
n/a = not available
5.
All concentrations in mg/L (milligrams per litre or parts per million) unless otherwise indicated

3.2

Biological Environment

Several of the species observed at the Site are listed by the Government of Canada's Species at Risk Act (SARA;
2019). SARA designates a national classification for species that have been assessed by the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC). If a species becomes listed as ‘extirpated’, ‘endangered’ or
‘threatened’, it is legally prohibited to kill, harm, harass, or capture individuals of the species, or to damage or
destroy their habitat. In addition, species can be listed under three schedules. Species listed under Schedule 1 of
SARA include those species officially listed under SARA. Species that had been listed by COSEWIC prior to
October 1999, but have not yet been officially protected under SARA, are listed under Schedule 2 and
Schedule 3. The species listed under Schedule 2 and Schedule 3 are required to be assessed by COSEWIC
within a certain timeframe (SARA 2019).
In addition to federal legislation, the GNWT has established an assessment program for NWT species used as a
tool for conservation management. It is called the General Status Ranks of Wild Species (Working Group on
General Status of NWT Species 2016). Under this program, species’ ranks must be reviewed every five years and
made available for review in the NWT Species Monitoring Infobase. Species may be ranked as ‘at risk’ (have
been assessed in detail or ranked by COSEWIC as ‘threatened’ or ‘endangered’), ‘may be at risk’ (may be at risk
of extinction or extirpation; the highest rank for species under GNWT General Status Ranking system), ‘sensitive’
(may require protection to keep from becoming at risk), ‘secure’ (not at risk or sensitive), ‘undetermined’
6
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(insufficient information to determine status), ‘not assessed’ (not assessed under program), ‘alien’ (introduced
through human activities), ‘extirpated / extinct’ (no longer found in the NWT / world), ‘vagrant’ (infrequent and/or
unpredictable occurrences outside normal distribution range) and ‘presence expected’ (species not yet recorded
but expected to occur in the NWT; Working Group on General Status of NWT Species 2016).
To assess the biological status of species that may be at risk in the NWT, the Species at Risk Committee (SARC)
was established under the Species at Risk (NWT) Act and assesses whether a species should be included in the
NWT List of Species at Risk (Government of the Northwest Territories [GNWT] 2018). Assessments under SARC
are carried out by the Conference of Management Authorities on a regular basis and additional species may be
assessed in the future.
The following sections summarize species potentially occurring in the Project area that are currently listed
territorially and / or federally.

3.2.1

Vegetation

The Site is located north of the tree line and has only sparse covering of low alder (Alnus spp.) and willow (Salix
spp.) shrubs. In addition to low shrubs, mosses, lichen, and cold-resistant vascular plants such as sedges (Carex
spp.) and cotton grass (Eriophorum spp.) are the dominant vegetation.
The areas around the former sewage lagoon and the two small ponds north of the lease area appear to have the
most revegetation of the disturbed areas. The airstrip, Upper and Lower Terraces are mostly clear of any shrubs,
but grasses have now established across the area. The small escarpment on the southwest edge of the Upper
Terrace appears to have mostly shrub vegetation, with no previous major clearing of the slope evident from
historical photographs.
The only vascular plant species currently listed by the NWT SARC is occurring in the ISR - the hairy braya (Braya
pilosa). It is listed territorially as ‘threatened’, as ‘endangered’ under the federal SARA and COSEWIC. However,
this species is endemic to Cape Bathurst, well east of the Site (GNWT 2018).

3.2.2

Freshwater Biota and Habitat

There is no water body at the Site except for the former sewage lagoon. As part of the Project, it will be drained
and backfilled with the original material currently serving as a berm around the perimeter. There are two small
ponds approximately 50 m north of the Site; they are not connected to any watercourse.

3.2.1

Marine, Estuarine Habitats and Species

At least 20 species of fish are known to use the estuarine habitat in the general Tuktoyaktuk Harbour area.
Species found include freshwater, anadromous, and marine forms. Salinity in Tuktoyaktuk Harbour varies both
seasonally and spatially. Under ice cover, freshwater from the Mackenzie River blocks the influx of saltwater into
the harbour. By late-spring, a freshwater layer up to 6 m deep overlies saline water at depth. During summer,
winds mix the waters creating a more brackish environment (Bond 1982). Given these variable conditions,
species distribution varies seasonally and spatially, with freshwater species more predominant in the nearshore
(fresher) habitat, and marine species in the offshore habitat. As described by Bond (1982) and Hopky and
Ratynski (1983), nearshore habitat such as adjacent to the Tuk Base docks was used predominately by least
cisco or Iqalusaaq (Coregonus sardinella), Arctic cisco (Coregonus autumnalis), lake whitefish or Pikuktuuq
(Coreganus clupeaformis) followed by broad whitefish or Aanaakliq (Coreganus nasus), rainbow smelt (Osmerus
mordaz), Arctic flounder (Liopsetta glacialis) and fourhead sculpin (Myoxocephalus quadricornis). In addition,
Lacho (1991) determined through analyses of stomachs from thirteen fish species obtained in from catches in
Tuktoyaktul Harbour the presence of lnconnu or Siigaq (Stenodus leucichthys), pacific herring or Piqquaqtitaq
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(Clupea harengus), saffron cod (Eleginus gracilis), starry flounder (Platychthys stellatus), blackline prickleback
(Acantholumpenus mackayi), eelpout (Lycodes jugoricus) and slender eelblenny (Lumpenus fabricii). Of these
species, the blackline prickleback is listed as a species of ‘special concern’ under SARA (2019), and as ‘data
deficient’ by COSEWIC and while the freshwater variant of the fourhorn sculpin is listed by SARA as ‘special
concern’ the marine form is not listed. The SAR NWT designated neither of these two species (GNWT 2018). The
TCCP (2016) includes most of these species as important food sources used for subsistence fishing during
spring, summer and fall.
The Beaufort Sea marine region (well offshore of the Tuktoyaktuk Peninsula) a large summer feeding population
of bowhead whales or Arviq (Balaena mysticetus) (TCCP 2016). Kugmallit Bay and with it Tuktoyaktuk Harbour
are home to ringed seal or Natchiq (Phoca hispida) and bearded seals or Ugyuk (Erignathus barbatus). One of
the world's largest summering stock of beluga whales or Qilalugaq (Delphinapterus leucas) move into ISR waters
every summer und use the waters along the ISR (TCCP 2016). Their core habitat in Mackenzie River Delta and
estuary in the Beaufort Sea is protected through the Tarium Niryutait Marine Protected Area, consisting of three
individual areas called Niaqunnaq, Okeevik, and Kittigaryuit. The Special Designated Lands area 712C (Beluga
Management Zone 2) is recognized by the Inuvialuit as a major beluga travel corridor to move into, out of, and
amongst bays of the Mackenzie estuary (TCCP 2016).
Polar bears or Nanuq (Ursus maritimus) belonging to the Southern Beaufort Sea Population primarily occupy
areas with large amounts of sea ice. Maternity dens and secondary winter habitat occur along the Beaufort Sea
coastline (TCCP 2016). Polar bears are listed on SARA’s Schedule 1 and by COSEWIC as ‘special concern’
(SARA 2019) and the SAR NWT lists them in the same category (GNWT 2018).

3.2.2

Terrestrial Wildlife and Habitat

Wildlife species are important to the communities for subsistence harvesting and for their spiritual and cultural
values. Potential adverse effects on these species and their habitats are listed as being of concern in the TCCP
(2016). The primary terrestrial mammals potentially occurring in the general Project area include barrenground
caribou (Rangifer tarandus groenlandicus), moose (Alces alces), grizzly bear (Ursus arctos), wolf (Canis lupus),
wolverine (Gulo gulo), Arctic fox (Vulpes lagopus), Arctic hare (Lepus arcticus; TCCP 2016). These species are
described in the following subsections.
Tuk Base is located within a larger Special Designated Lands area for grizzly bear denning area (322C). This area
is important for denning grizzly bears from October to May (TCCP 2016). However, the Site is relatively flat and
does not offer eskers or slopes that offer denning habitat (Advisian 2019).
Species potentially occurring at Tuk Base that are listed either federally or territorially are summarized in Table 3.
Table 3: Listed Terrestrial Mammal Species potentially occurring at the Site
Species

SARA Status

COSEWIC Status

NWT SAR

Barrenground caribou
Under Consideration
(Rangifer tarandus groenlandicus) of the
Tuktoyaktuk Peninsula, Cape Bathurst herds

Threatened

Threatened

Grizzly bear (Ursus maritimus)

Special Concern

Special Concern

No status

Wolverine (Gulo gulo)

Special Concern

Special Concern

No Status
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Avian Wildlife and Habitat

The vast majority of birds that are found in and around the Mackenzie Delta including the Tuktoyaktuk Peninsula
are migratory and are present from May to October. The Inuvialuit harvest geese during summer in the Summer
Goose Harvesting area (308C) and during fall in the Fall Goose Harvesting area (312C) which includes the Site
(TCCP 2016). Harvested goose species include Cackling goose (Branta hutchinsii hutchinsii) white fronted geese
or Kanguq (Anser albifrons) and snow geese or Nirliq (Anser caerulescens).
There are a large variety of waterfowl, raptors and songbirds potentially occurring at Tuk Base. Several of these
species are listed federally and/or territorially. Table 4 provides a summary of these species.
Table 4: Listed Avian Species potentially occurring at the Site
Species

SARA Status

COSEWIC Status

NWT SAR

Harris sparrow (Zonotrichia querula)

Under Consideration

Special Concern

Not Applicable

Horned grebe (Podiceps auratus)

Special Concern

Special Concern

Not Applicable

Peregrine falcon (Falco peregrinus tundrius /
Not at Risk
anatum complex)

Special Concern

No Status

Red-necked phalarope (Phalaropus lobatus) Under Consideration

Special Concern

No Status

Rusty blackbird (Euphagus carolinus)

Special Concern

Special Concern

No Status

Short-eared owl (Asio flammeus)

Special Concern

Special Concern

No Status

3.3

Land Use

3.3.1

Hunting and Fishing

Tuk Base is located on the following Special Designated Lands that consider aquatic and marine resources
important to the Inuvialuit (TCCP 2016):



Spring fish harvesting (305C) - Key area for subsistence fishing during the spring.



Spring caribou harvesting (302C) - Key harvesting area for caribou in the spring.



Summer caribou harvesting (306C) - Key area for subsistence harvesting of caribou during the summer.



Summer fish harvesting (307C) - Key area for subsistence fishing during the summer.



Summer goose harvesting (308C) – Key area for subsistence goose harvesting in the summer.



Fall caribou harvesting (309C) - Key area for subsistence caribou harvesting in the fall.



Fall fish harvesting (310C) - Key area for subsistence fish harvesting in the fall.



Fall seal harvesting (311C) - Key area for subsistence seal harvesting in the fall.



Fall goose harvesting (312C) - Key area for subsistence goose harvesting in the fall.



Winter caribou harvesting (315C) - Key area for subsistence caribou harvesting in the winter.



Winter wolverine harvesting (314C) - Key area for subsistence wolverine harvesting in the winter.



704C Fish lakes and Rivers - Important fish habitat and important historic and present subsistence harvest
area for people of Inuvik and Tuktoyaktuk.
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Protected Areas and Archaeology

An archaeological impact assessment (AIA) was completed by Lifeways at Tuk Base in 2017 (Advisian 2019).
This AIA surveyed the Imperial lease and immediately surrounding areas. The only archaeological site found
(NiTo-5) is a campsite consisting of a hearth feature in the bank of the Mayogiak Inlet. Lifeways concluded that
since Site NiTo-5 is outside the probable remediation area, no impacts are expected, and no further assessment
work was required. The recommendations within this AIA were reviewed by and agreed with by the Prince of
Wales Northern Heritage Centre (Advisian 2019).
Even though NiTo-5 is outside the work area, an exclusion zone will nonetheless be established during Site
remediation work.

3.3.3

Pre-Disturbance Site Conditions

There is no information describing the pre-disturbance conditions at the Site. It is assumed that prior to NTCL and
Imperial activities in 1970s, the Site was undeveloped tundra and the conditions were similar to those of the
surrounding areas.

4.0
4.1

RECLAMATION AND CLOSURE MEASURES
Reclamation and Closure Approach

The overall objective of the project is to return the Site to equivalent land capability and to be returned to its
established end land use. The RAP (provided to the IWB in March 2019 and amended in May 2020) outlines the
objectives and approaches to remediating areas of contaminated soil and removing surficial and landfilled debris
from the site (Advisian 2019). Specific methodologies for these activities are further outlined in the following
sections.
The reclamation approach for the site will be to reclaim disturbed areas of the site into gently sloped and freedraining areas that blend into the surrounding landscape. Natural vegetation will re-establish in these areas over
time. Limiting surface water ponding is of particular importance in order to maintain integrity of the permafrost in
these areas, as is limiting the effects of wind and water erosion in the reclaimed areas.
Site closure will involve a monitoring phase during which the success of remediation and reclamation efforts will
be actively monitored by collecting data on contaminant levels and evaluating site conditions against the
established reclamation criteria. Results of the monitoring will allow conclusions to be drawn about success of
remediation and reclamation efforts and ultimately allow for Site closure.

4.2

Re-contouring and Revegetation

Conceptually, reclamation of each disturbance area will include the following activities:



Identifying and conserving any topsoil, peat, and surface litter from all areas to be reclaimed for re-use
(based on the information provided the quantities of these materials available is expected to be minimal).



Upon completion of remediation, re-contouring each area to ensure positive drainage and integration into the
landscape. This work will be completed using a dozer or an excavator.



Once the base contour is established for each area, creating a rough, random micro-contour in each area
using a dozer, ripper or excavator. These micro-contours will create habitats for vegetation re-establishment.



Spreading of any salvaged topsoil, peat, or surface litter across the reclaimed area.
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Seeding of native species to accelerate the natural environment, using a combination of live staking of willows (by
harvesting live stakes from the surrounding area), seeding of native species and natural revegetation. Natural
revegetation is frequently the preferred option as it limits the introduction of invasive plant species that may be
included in seed mixes. If seeding is required (e.g., to limit the potential for erosion), native seed mixes, approved
by the ILA will be used to avoid the establishment of invasive species.

4.3

Water Course Crossings

No watercourses are present at the site. No watercourse crossings are required as a part of the work.

4.4

Borrow Sources

As outlined in the RAP, most of the soil being excavated on site will be treated to reduce PHC concentrations to
below the applicable guidelines and once verified, will be replaced into the existing excavations. Some soil will be
required to be moved from place to place on site to meet the reclamation criteria described above for physical
stability and to ensure success of reclamation objectives.
An area of site that has been identified as requiring re-grading is the former air strip area, where surface fill
appears to have been imported in the past to raise the overall grade, so it could properly fulfill operational
requirements as an air strip. The grade in the former air strip area will be lowered to better tie in to the
surrounding landscape, and the excess material will be used to regrade other parts of the site that require it.
There is no intent to open any new borrow areas on site.

4.5

Soil Excavation, Treatment and Disposal

4.5.1

Excavation and Treatment of Contaminated Soil

The proposed contaminated soil excavation areas are outlined in the RAP (Advisian 2019 amended May 2020,
Tables 1 and 2). Soil in these areas will be excavated and prepared for soil treatment. Soil treatment on site will
consist of the following:



A passive biopile will be used to treat Type B soil (as defined in Table 5). Biopiles will consist of windrows
with a cross-sectional profile approximately 10 m across. Windrows will be bermed with sufficient freeboard
to ensure that any leachate is retained within the berm. A 150 mm layer of granular fill obtained from the Site
will be placed as a base layer to provide a visual break so that mixing with the excavator will not result in
encroachment into the natural soil present below the treatment cell.



Any rain or snow water will be directed to one or more collection sumps which will be located in low-lying
areas of the treatment cell. Historical climate data indicate a historical maximum snow depth of 76 cm
(roughly equivalent to 76 mm of water), an average precipitation of 76 mm between October and June (the
period of time when the windrows would be unattended) and a historical maximum daily precipitation of
29.5 mm (Environment and Natural Resources 2019). The water retention capacity of the windrow berms will
be constructed to meet these expected values. Based on the profile of the windrows and the data cited a
water retention capacity of a minimum of 1 m3 of storage capacity per linear meter of windrow will be used.



Water treatment equipment consisting of pumps, tankage, oil-water separator, particulate filter and carbon
filter will be present on-site to manage water within the windrow berms during summer months. Moisture
content of the windrows will be monitored, and leachate water can be re-applied to the soil if it is drying out.
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The biopile design will allow for treatment of 18 m3 of soil per running metre of windrow. Based on this
design, approximately 670 linear metres of windrow will be required to be constructed. The intent is to use
the former camp and warehouse areas in the upper terrace for biopile construction, however, additional
areas of the Site may need to be required for this purpose.



The passive biopile design will not use aeration piping or a cover. In order to create a system with the least
amount of complexity that can be left unattended during winter months, aeration will be conducted on a
regular basis (every 30 to 60 days during site operations) by turning with an excavator. Bioremedial activity
in the windrows is expected to be minimal during winter months, limiting usefulness of aeration piping during
this time. The dry climate and relatively coarse texture of the soil makes saturation and development of
anaerobic conditions in soil unlikely. Use of a cover was considered, however the open area of the site and
high expected wind conditions would make it difficult to place and maintain. As noted above, soil pile
moisture will be supplemented by leachate as required. Blowing dust from piles will be managed by water
addition and by sufficient packing using the excavator bucket during mixing events. The surface of the pile is
expected to be frozen from October to May, limiting dust release during this time.



Windrows will be mixed and aerated in place using an excavator using an Allu, or other mixing bucket. All
windrows will have fertilizer amendments applied and mixed in to promote biodegradation of light
hydrocarbons.



Prior to demobilization, the soil treatment areas will be decommissioned. The soil underlying the treatment
area will be inspected for any potential spills/releases that may have occurred during treatment and if
contamination is suspected, sampled to confirm that no impacts are present. The area will then be re-graded
to integrate with the surrounding landscape and if appropriate will be seeded to native species to allow for
natural reclamation of the area.



Any material that meets applied guidelines for contaminants as outlined in Table 5 and RAP (Advisian 2019,
Section 3) after sampling will be used as on-site backfill material. Any material that does not meet the
applied guidelines for those contaminants will be segregated by type of impact (Type A, Type B,
Metals/Other; Table 5) and separated for off-site disposal.



Contaminated soils will be separated and bagged or stockpiled during the summer season and staged for
transportation during the winter months. The Bulk Bags used for soil disposal will be UN rated shipping
containers designed to hold various substances from soils to sludges. Made of two layers of 390 gms/m² UV
treated uncoated polypropylene with a weight capacity of 1350 kg. The bags have 56 cm, 2500 kg
polypropylene, lifting loops for easier material handling.
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Table 5: Soil Guidelines
Concentration1
(mg/kg)

Parameter
Petroleum Hydrocarbons
Type A (F3 + F4) 2
Type B

Type B

3,4

20,000

(F1+F2+F3; within 30 m of a surface water body)

F1

1,290

F2

330

3,4

(F1+F2+F3; more than 30 m from a surface water body)

<0.5 mbgs

2,500

>0.5 mbgs

5,000

Arsenic

30

Barium6

750/250/10,000

Cadmium

5.0

Chromium

250

Cobalt

50

Copper

100

Lead7

200

Mercury

2.0

Nickel

100

Zinc

500

Metals5

PCBs7
PAHs8

1.0
APEC –Specific

CCME Parkland Soil Quality Guidelines

Notes:
1
- all concentrations in mg/kg (milligrams per kilogram or parts per million)
2
- Type A: Soils containing lower mobility PHC fractions (C16 to C50)
3
- Type B: Soils containing higher mobility PHC fractions (C6 to C34)
4
- Background F3 concentrations should be considered in calculation of Type B guideline
5
- Default to background concentrations, where applicable
6
- Barium: 750 = total barium/250 = extractable barium/10,000 = true total (fusion).
7
- Tier 1
8
- PAHs: Polycyclic Aromatic Hydrocarbons
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Excavation of On Site Landfill Areas

There are two former landfill areas on site which are known to contain metallic and non-metallic debris as well as
other possible materials that require re-excavation, sorting and if necessary off-site disposal. These landfills are
described as South Landfill and North Landfill in the RAP (Advisian 2019, Section 4.2.2 and 4.2.3) The approach
for excavation of the landfills is as follows:



Establishment of materials processing areas (MPA) and engineered soil staging areas (ESSA) as shown on
the Waste Management Plan. For the South Landfill the MPA will be established in the lower terrace near
the south landfill location. For the North Landfill the MPA will be situated on a previously disturbed area near
the north lease boundary of the site.



Landfill excavation will progress using an excavator to remove and separate larger items from the landfill
using a thumb attachment. Remaining soil will be placed in thin lifts in the MPA for secondary sorting.
Excavation will take place to permafrost depth or until there is no visual evidence of former landfill material.
Any waste materials found to be frozen into permafrost will be left in place at the base of the landfill and
covered with fill. Surface water and/or leachate present in the landfill areas will be sampled and if found to be
impacted will be treated using on-site water treatment equipment (pumps, tankage, oil water separator,
particulate filter, carbon filter) prior to discharge.



Landfill excavation surfaces will be sampled for contamination parameters.



Secondary sorting will take place in the MPA using excavators and skid steer loaders to remove and
segregate items greater than 0.03 m³ from the soil. Hand sorting, only if necessary, will take place using
labourers in a separate sub-area within the MPA.



During excavation and sorting, any items identified as potentially hazardous, regardless of size (barrels,
batteries, painted metals, piping or insulation etc.) will be mechanically segregated and placed on a lined,
bermed sub-area within of the MPA for further assessment, sampling and processing. Barrels will be
managed as per the Abandoned Military Site Remediation Protocol (AMSRP) guidelines and the Indian and
Northern Affairs Canada (INAC) Barrel Protocol and Table 5.2 of those guidelines (INAC 2009). Empty
barrels will be crushed and disposed of as non-hazardous waste. Drum overpacks and sorbent materials will
be available on site to facilitate the safe handling of drums. Any liquids will be contained, sampled and
staged for disposal based on the analyses.



Sorted soil will be stockpiled and sampled for potential contaminants. If the soil meets the applied guidelines
it may be used as backfill for the landfill excavation. Treatable Type B soil may be added to the windrows for
treatment as outlined above. All other soil will be classified for disposal, bagged and staged for hauling
off-site by truck during the winter season.



Decommissioning of the MPA will take place upon completion of the south landfill excavation and sorting and
will follow the requirements of the Job Specification with regards to verification soil sampling and re-grading.



The former landfill areas will be re-graded to integrate into the surrounding landscape and reclaimed.

4.5.3

Excavation and Reclamation of Former Sewage Lagoon

The former sewage lagoon water will be sampled for water quality parameters confirm there are no exceedances
of applied guidelines. Upon analytical confirmation, the water will be pumped off to the land at a minimum of 30 m
away from the nearest water body and 100 m away from the nearest fish bearing waters. The remaining berms
will be used as fill to backfill and re-contour the lagoon area to integrate into the surrounding landscape.
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The reclaimed lagoon area will then be re-vegetated using a combination of live staking of willows, by harvesting
live stakes from the surrounding area, seeding of native species and natural revegetation as approved by the ILA
to avoid the establishment of invasive species.

4.6
4.6.1

Dismantling and Removal of Temporary Camps and Fuel Storage
Area
Temporary Camps

Historical temporary camp areas on site have undergone soil and groundwater assessments and will be
addressed as part of the soil remediation and reclamation activities described in the RAP and above in
Section 4.5.
The temporary camp to be used on-site for the Project will be of a self-contained barge docked at the Site. No
land-based camp will be used. Once the work is complete the camp will leave the site.

4.6.2

Temporary Fuel Storage Areas

Historical fuel storage areas on site have undergone soil and groundwater assessments and will addressed as
part of the soil remediation and reclamation activities described in the RAP and above in Section 4.5.
Fuel storage for the project will consist of a 100,000 L double walled “Enviro-Tank”. This tank has integrated
complete secondary containment. It will be placed on a portion of the site that prevents the flow of any potential
fuel spills or leaks into water bodies. Strict fuel handling procedures will be followed when filling and emptying the
tank, with an emphasis on spill prevention, containment and response. In addition, it is proposed to create a soil
berm around the tank for partial tertiary containment. The fuel tank and any remaining fuel will be demobilized
from site at the end of the project and prior to final Site closure.

4.7

Removal of Equipment

Remaining infrastructure at the Site includes the north and south docks as well as some surficial debris and two
concrete pads. Their removal is described in the following paragraphs.

4.7.1

Removal of Docks

There are two docks associated with Tuk Base. The North Dock has experienced erosion on its south side
(upstream) which requires repair. Pending further discussions with the ILA, the repaired North Dock will either be
transferred to the ILA and remain in place or be removed as part of the Project. The South Dock will be removed
as part of the Project. Removal of either dock will follow the same basic approach. Surficial fill from within the
dock will be removed area to expose tie-backs and cross-ties attached to the sheet pilings. Any coping, or cross
tie/anchor members will be cut and removed using cutting torches and an excavator with a thumb attachment. A
large (35 tonne) excavator with a vibratory extractor will be used to grasp remaining bollards as well as individual
sheet piling sections and extract them vertically. Piling removal will progress toward shore until all the piling
sections are removed. All metallic and wooden debris associated with the docks will then be removed from site.
The Tuk Base Dock Monitoring Plan (provided to the IWB in Mach 2019) to monitor effects from the work on water
quality in Tuktoyaktuk Harbour.
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Surface Debris Removal

A detailed survey of the surface of the site identified numerous items of surficial debris on site. Using this survey
data this debris will be collected for disposal either by hand or using low ground pressure equipment such as a
tracked skid steer loader. Surface debris deemed hazardous from all areas will be collected and stockpiled in the
MPA of the South Landfill. Material will be bagged into Bulk Bags (UN Rated) and/or shipping containers and
made ready for transport off site and disposal to a licensed facility. Remaining non-hazardous concrete demolition
debris will be utilized as inert fill.

4.7.3

Demolition of Concrete Pads

Two concrete slabs remain on Site in addition to a number of stockpiled slabs. The Hamlet of Tuktoyaktuk and/or
the ILA would prefer that these slabs be transported to the Hamlet for future use by the community as shore
protection. In order to meet this request, the slabs would need to be cut into manageable pieces. A large
walk-behind concrete saw will be used to cut the slabs into manageable pieces. Any dusts generated during
cutting will be managed with small volumes of water. They will then be temporarily blocked up and removed from
site.
Polystyrene foam is known to underlie one and possibly both concrete pads. The foam insulation will be removed,
bagged, and staged for off-site disposal. A debris fence will be erected, if required, to contain wind-blown foam
pieces. Any voids created by the removal of these concrete structures re-graded to meet the overall reclamation
objectives.
Other than noted above, no equipment related to historical operations at the site remains. All equipment that will
be brought to site to complete the project will be demobilized upon completion of the remediation and reclamation
activities. A demobilization checklist procedure will be used to ensure that removal of all materials from the site is
complete.

4.8

Schedule of Reclamation and Closure Activities

The currently planned schedule of activities to achieve closure at the site are as follows:



July 2019 – September 2019 – Begin soil and landfill excavation activities



July 2020 – September 2020 – Complete soil and landfill excavations.



February 2021- April 2021 – Remove all waste and debris materials from site – demobilization of equipment.
Complete north dock repairs.



February 2022 – April 2022 – Remove all stockpiled soil. Remobilize reduced list of equipment (for
reclamation activities).



July 2022 – Complete south dock removal and sewage lagoon decommissioning. Complete surface debris
removal. Complete surface reclamation and re-vegetation activities. Start of bi-annual monitoring program.

 September 2024 – Anticipated completion of monitoring program
5.0 MONITORING PLAN
5.1
Monitoring During Remediation
The scope of monitoring during remediation activities will follow by the terms and conditions of the NWTWB Water
Use License issued for the Site. During the time of this document preparation, the NWTWB Water Use License for
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Tuk Base has not yet been issued, therefore monitoring stations cannot be defined. Monitoring plan during
remediation will be updated once the License is issued.

5.1.1

Visual Inspections

The visual inspection will be completed on an annual basis up to year 2024. The purpose of the visual inspection
is to confirm the physical integrity of the Site, identify erosion and settlement, evaluate surface water drainage
patterns and surface vegetation re-establishment. The visual inspection will include the collection of relevant site
photographs to determine overall site condition and completion of a site inspection checklist.

5.1.2

Groundwater Sampling

As described in Section 4.1.5, there is a limited amount of groundwater at Site. As the Site is located in
permafrost environment with a limited active layer, groundwater monitoring wells are often frozen, dry or contain
insufficient water volume. The existing groundwater monitoring wells located outside the excavation footprint will
be monitored and sampled on a biannual basis until 2024.
The groundwater sampling plan will be adjusted, as required, after the Water Licence is issued.

5.1.3

Seepage and Runoff Sampling

If any seepage or runoff water is encountered during the post-construction visual inspection and subsequent
annual inspection, water samples will be collected for analysis. Water samples will be analyzed for PCOC
associated with the specific area as shown in the RAP (Advisian 2019, Table 1).

5.1.4

Soil Sampling

During the excavation program, confirmatory soil sampling will be completed to ensure that excavation surfaces
and backfill materials Contaminant of Concern (COCs) concentrations are below the Site remediation guidelines
for the specific excavation area. Confirmatory sampling of the excavation will be completed as per a
predetermined grid density detailed in Section 5 of the RAP (Advisian 2019). The location of soil samples will be
recorded during sampling.
Excavated soil will be segregated into Type A, Type B and metals/other soils using visual evidence, field
screening and laboratory analytical data. Confirmed Type A and metals/other soils will be placed into designated
lined bags and stored in the staging area for eventual off-site disposal. Type A and metals/other soils will be
hauled off-Site. Confirmed Type B soil will be placed in windrows for treatment. Segregation of Type B soil will be
based on residual PHC concentrations.
Soil placed in the windrow treatment cell for on-Site remediation will be sampled to establish the rate of PHC
decomposition and the remediation rate. Soil samples will be collected at a predetermine frequency for field
screening and a minimum of 4 samples for every 200 m3 of soil in the windrow will be confirmed via laboratory
analysis. Confirmed treated soil may be re-used for backfill on site. Soil that required further treatment will be
remixed and left in windrows over the winter.

5.1.5

Thermal Monitoring

Six thermistors were installed at the Site to collect permafrost condition between 2015 and 2017. The location of
the thermistors is described in Section 2.1.9 of the RAP (Advisian 2019) as well as in the detailed Permafrost
Monitoring Plan submitted to the IWB in March 2019. The soil remediation and demolition activities require the
decommissioning of two existing thermistors. Thermistor TM-K-01, at the south landfill and TM-S-01, east of the
former sewage lagoon will need to be removed prior to excavation activity, therefore installation of new
thermistors may be required.
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Thermal monitoring of the existing thermistors will be completed on an annual basis in conjunction with the visual
inspections.

5.2

Contingency

Any deviation from the monitoring plan will be submitted to the IWB for approval prior to proceeding. This may
include weather delays, limited accessibility to specific locations and other unforeseen circumstances.
The IWB will be informed of any soil and water quality issues, identified at the Site. An updated monitoring
schedule will be developed to address these issues (if required) and submitted to the IWB for approval.

5.3

Schedule of Monitoring Activities

The monitoring activities will be completed on an annual basis unless otherwise instructed by the IWB as part of
the Water Licence.
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1.0

Tuk Base

EMERGENCY RESPONSE PLAN OBJECTIVE

The purpose of this Emergency Response Plan (ERP) is to:
 Provide all project staff (including subcontractors) with a list of identified potential emergencies for the Tuk
Base Project located at the Tuk Base Site Location: 69° 42' 47.7" N latitude and 132° 96' 01.4" W longitude.
 Assist the project team in determining appropriate responses to potential emergency situations.
 Provide the project team with established procedures and guidelines for emergency response.
 Provide the project team with the tools needed to facilitate a quick and effective response to an emergency.
 Provide emergency response flowcharts and contact information to facilitate a quick and efficient
response/evacuation if required.
It is designed to preserve the safety of the crew, minimize the impact of emergencies to environment, property,
equipment, and processes, and to restore normal operations as efficiently as possible.

1.1

Emergency Event

An emergency is any event that requires an immediate response and damages or threatens:
 the health and safety of our employees and / or our sub consultants, contractors and visitors to the site;
 the environment;
 the property or equipment;
 the reputation of our company.
If an emergency occurs during the project, personnel involved must take the appropriate immediate action required
to protect their own personal safety, the safety of any other people involved and the preservation of the environment.

2.0
2.1

EMERGENCY RESPONSE TEAM RESPONSIBILITIES
Site Superintendent (SS)

The Site Superintendent (SS) ensures that all personnel on site know and understand their responsibilities in the
event of an emergency on site as outlined within this plan. The SS establishes muster points and emergency
helicopter landing area on the site. The role and responsibilities of the SS includes, but not limited to the following:
 The SS is the primary contact for all personnel to report on-site emergencies. The SS will immediately assess
the emergency and ensures that all emergency response procedures are followed according to the plan;
 The SS ensures all personnel are made aware of an emergency. The SS will ensure when an injury has
occurred that the injured party receives immediate and appropriate care required for their injury.
 The SS communicates all incidents as soon as possible to the Golder Project Manager;
 The SS will liaise with the on-site EMT to arrange for transportation for off-site medical assistance, if required;
 The SS will actively participate in the investigation process of all incidents.
In addition, the SS will lead emergency response drills and debrief sessions. The SS will ensure this plan is updated
as appropriate and any changes are communicated to on-site personnel.

2.2

Emergency Medical Technician

The on-site Emergency Medical Technician (EMT) is expected to be readily available to respond to an injury/illness
emergency. The EMT is responsible for inspecting and maintaining first aid equipment and supplies and ensuring
adequate number of first aid kits for number of personnel present at the site. The EMT will provide injury response
and immediate care for an injured/ill worker and determines if further medical care and what level is required. The
EMT will notify the SS of all injuries/illnesses reported by the crew. The EMT and the Site Superintendent will
assess and determine if an injured person can be safely transported to the nearest medical facility in Tuktoyaktuk
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or if an emergency air vac needs to be coordinated from site. The EMT will coordinate emergency response actions
with medical facilities. The EMT will document all injuries in a first aid log which will be kept on site.

2.3

On-site personnel

All personnel are expected to report all incidents immediately to the SS who will ensure the emergency response
plan is followed. Personnel are expected to know and understand how to respond in an emergency as per this
plan. All personnel must participate in planned emergency response drills. Any medical conditions that could
jeopardize the health and well-being of personnel on-site must be disclosed to the EMT prior to starting work such
as allergies to bees, wasps, prescription medication, etc.

3.0

TUK BASE EMERGENCY NOTIFICATION AND COMMUNICATION

In the event of an emergency (medical and non-medical), the actions initiated by workers should follow the
procedures established in this ERP. Once all immediate actions have been taken to protect life, health and safety
of workers, the emergency notification and communication protocol will be followed. The emergency notification
and communication flowchart are included in Figure 1.
The project area is located at the former Imperial Tuk Base Site across the bay from Tuktoyaktuk, NT. Two-way
radios will be used as the primary source of communication while on site. Cell phones will be the primary source for
external communication. Additionally, there is an emergency Satellite phone available for use. All injuries, illnesses
and other incidents (e.g. near losses) will be reported to the Site Superintendent, as soon as possible. All injuries
and incidents will be documented and investigated as soon as practical. Investigations will be led by SS with support
from the JOHSC representatives. The Imperial E&PS Project Manager must be notified by the Golder Project
Manager of all incidents following the matrix below. Incidents requiring immediate reporting must be communicated
within 2 hours of occurrence.
Table 1: Internal and E&PS Incident Communication and Reporting Matrix
Incident type

Normal Business Hours (7 am to 7 pm)

Outside Normal Hours (7 pm to 7 am)

• Near Loss

• Site Superintendent calls Golder PM

• Site Superintendent call Golder PM to report

• Security (theft, trespassing,

• Golder PM informs Golder PD and Golder

vandalism)
• Environmental spill (does not meet
regulatory compliance)
• Vehicle Incident
• Property/Equipment Damage
• Injury No Treatment
• Injury First Aid

o

follow up with email, cc Golder HSSE

HSSE Advisor

Advisor and Golder PD

• Golder PM calls E&PS PM to report
o

If no response, leave a voicemail
and follow up with an email

• If no response within 30 minutes from
E&PS PM, Golder PM to escalate to
E&PS Team Lead / Area Manager

if no response leave voicemail and

• Site Superintendent to call E&PS PM to report
o

if no response leave voicemail and
follow up with email

• Golder PM to ensure incident notification
escalates the following morning

• Golder HSSE informs E&PS SSHE
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Incident type

Normal Business Hours (7 am to 7 pm)

• Loss Medical Treatment

• Site Superintendent calls Golder PM

• Environmental Spill (regulatory noncompliance)
• Discharge of Firearm
• Missing Person
• Fire/Explosion
• Site Evacuation

Outside Normal Hours (7 pm to 7 am)

• Golder PM informs Golder PD and Golder HSSE Advisor
• Golder PM calls E&PS PM to report
o

If no response, leave a voicemail and follow up with an email

• If no response within 30 minutes from E&PS PM, Golder PM to escalate to E&PS Team Lead /
Area Manager
• Golder HSSE Advisor informs E&PS SSHE
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Figure 1: Emergency notification and communication flowchart

SUMMON EMERGENCY

On Site Radio, Call
EMERGENCY, EMERGENCY, EMERGENCY.
In a slow, clear voice
Or 3 SHORT BLASTS on the horn.

All other radio communication ceases immediately.
SITE SUPERINTENDENT takes command of all radio communication.

SITE SUPERINTENDENT assesses and controls the incident
- Call on-site emergency support
- Arrange site evacuation / personnel transportation off-site if required

Once the emergency is safety contained Report Emergency:
SITE SUPERINTENDENT Calls:

Golder Project Manager Calls:

Imperial Project
Manager

Golder Project
Director

Golder HSSE Advisor Lead for
support
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Tuk Base Emergency Contact List

Tuk Base Site Location: (69° 42' 47.7" N latitude and 132° 96' 01.4" W longitude)
Emergency Contacts
Tuktoyaktuk Health Services
Inuvik Hospital
Canadian Helicopters *when Air evacuation required from site
Tuktoyaktuk RCMP
Tuktoyaktuk Fire
Canadian Coast Guard Search and Rescue (24 hr)
Coast Guard
NT Spill Reporting Line (24 hr)
Environment and Natural Resources - Tuktoyaktuk Office
Wildlife Emergencies (24 hr)
To Report a Wildfire (24 hr)
Golder Crisis Hotline (from within Canada)
WorkCare (to use when no on-site medic)
NT WSCC Incident & Injury Reporting Line
Poison Control Centre
D&A Testing – Surehire (Inuvik)
Golder Emergency Contacts
Site Superintendent
Site Superintendent Alternate
Senior Environmental Lead
Senior Environmental Lead Alternate
Project Manager
Environmental Remediation PM

Name
Dave Bennett
Todd Bonin
Peter Tan
Lisa Switzer
Brian Suen
Punchalee Clair

Project Director
HSSE Advisor Lead
Human Resources
E&PS Emergency Contacts
Project Manager
SSHE Advisor
Team Lead
Area Manager
Regional Manager
Subcontractor Emergency Contacts
E.G.T. Site Supervisor
E.G.T Manager
On site EMT
On site EMT Alternate
On site EMT Alternate

Lenz Haderlein
Anita L’Arrivee
James Purvis
Name
Benjamin Fraser
Ulrica Wong
Shalini Jasra
Stephanie Chan
Hanna Janzen
Name
Lee Visutski
Douglas Saunders
John Hosie
Rob Duchero
Indy Aujula

Number
(867) 977-2321
(867) 777-8161
(867) 777-2424
(867) 977-1111
(867) 977-2222
1-800-267-7270
(867) 777-2235 or *16 on a cell phone
(867) 920-8130
1-867-977-2350
1-867-678-0289
1-877-698-3473
1-866-249-0439
1-888-449-7787
1-800-661-0792
1-800-332-1414
1-866-944-4473
Number
Cell: (778) 951-0715
Cell: (587) 439-5244
Cell: (780) 868-6128
Cell: (226) 376-2812
Cell: (604) 358-5348 Office: (604) 296-2789
Cell: (902) 221-6875 Office: (902) 466-1668
ext. 3622
Cell: (780) 619-0932 Office: (780) 509-2427
Cell: (780) 218-3752
Office: (403) 387-8486
Number
Cell: (403) 988-9648 Office: (587) 476-2878
Cell: (587) 216-4237 Office: (587) 476-1095
Cell: (403) 815-1149 Office: (587) 476-2461
Cell: (403) 650-3033 Office: (587) 476-1391
Cell: (587) 572-7311 Office: (587) 476-4217
Number
Cell: (867) 445-6570
Cell: (867) 678-0045
Cell: (250) 713-6865
Cell: (780) 972-5059
Cell: (778) 928-5896
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Muster Points and Helicopter Landing Area

Tuk Base Project Site Helicopter landing area Coordinates:
69° 42' 47.7" N latitude and 132° 96' 01.4" W longitude

3.3

Golder Crisis Response Team

A crisis, triggering the activation of the Golder Crisis Response Team, is any event or circumstance which requires
an immediate response and damages or threatens in a material way:





The health and safety of our employees or other people including sub consultants and contractors;
The properties / assets of our company and / or;
The reputation of our company.
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Activation of Golder Crisis Response Team

If a crisis occurs, the incident scene must not be disturbed except so far as is necessary to attend to injured persons,
prevent further injuries or death and protect the environment that is endangered as a result of the emergency.
Follow the documented emergency procedures as outline within this ERP and report the crisis to the Project
Manager. The Project Manager is responsible for activating the Golder Crisis Hotline. If the Project Manager cannot
be reached, the on-Site Safety Representative will place the call through the Golder Crisis Hotline.
The Golder Crisis Response Team may be activated by calling the Crisis Hotline:



The caller must provide the information outlined below:

 Hello, my name is (First Name, Last Name), I am (function, Country), and I can be reached at (Phone
number). The following incident (type of incident) has occurred on this site (name of site) in (location –
City, Province/Territory, Country, etc.). “Please follow the Golder Americas Crisis Response Plan.”

 The caller must ensure that the operator has understood the message, the coordinates/location of
occurrence and nature of the incident.



Once activated, the Golder Crisis Response Team will:

 Communicate with the Golder employee reporting the crisis to clearly identify and confirm the nature and
magnitude of the crisis and determine appropriate actions to be taken in the field and in support of the
project team;

 Notify the National Crisis Coordinator and the Golder Canada President;
 The National Crisis Coordinator in consultation with the President will determine the appropriate level of
CRT involvement and will initiate CRT notification as needed.

4.0 EMERGENCY RESPONSE REQUIREMENTS
The project site activities, size of work crew and distance to nearest medical facility have been assessed against
the required first aid provisions as outlined in Part 5 of the Northwest Territories Occupational Health and Safety
Regulations to ensure minimum OHS requirements are met for this project. The project site activities constitute
High Hazard Work as defined in Schedule C of the Northwest Territories Occupation Health and Safety Act and
Regulations. As per Schedule G: Summary of First Aid Requirements, the following criteria applies to this project
site:
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21-40
Workers at
Work Site



Distant Work Site (1/2 hour – 2 hours
to medical facility) under normal travel
conditions using available means of
transportation



Minimum first aid requirements plus,
one first aid attendant with Level 1
qualification and supplies for high
hazard work

Due to the challenging environmental conditions and to ensure prompt response to an injury, this project has a
designated Emergency Medical Technician on staff. The EMT, supplies, equipment and facilities will be available
24/7 while workers are residing on site in the provided site accommodation.

4.1

First Aid Stations

A first aid room is identified and established on the Arctic Star (on-site accommodations). First aid kits and
equipment will be readily accessible, organized and protected from the elements. Trucks with first aid kits will be
marked with signage and will be communicated to all personnel during site orientation. First aid station will contain
the minimum first aid requirements including: a manual, a first aid register and emergency contact numbers and
contain supplies and equipment set out in Schedule H (see below). First aid kits will be inspected weekly and
equipment (AED) tested monthly.
Required contents of each First aid kit (Schedule H):
 Antiseptic, wound solution or antiseptic swabs
 Bandage – triangular, 100 cm folded, and safety pins
 Bandage – gauze roller, various sizes
 Bandage – adhesive strips and hypoallergenic adhesive tape
 Disposable latex or vinyl gloves
 Dressing – sterile and wrapped gauze pads and compresses, various sizes including abdominal pad size
 Dressing – self-adherent roller, various sizes
 Forceps – splinter
 Pad with shield or tape for eye
 Pocket mask with disposable one-way re-breathe valves
 Scissors – bandage
 Soap
Plus, Additional Supplies and Equipment (Schedule I):
 Bag – ice or cold water
 Bag – hot water or hot pack
 Bandage – elastic, 5cm and 10cm widths
 Sterile burn sheet
Plus, supplies for high hazard work:
 Two blankets, Stretcher, Splints for upper and lower limb
In addition to the above list, each first aid kit location will also have an eye wash station. One automated external
defibrillator (AED) will be available for the duration of the project. The primary location of the AED will be on-board
the Arctic Star in the first aid room. A secondary location will be determined based on what vehicle is available
when the Arctic Star is not present.

4.2

Training Requirements

All personnel working on the Tuk Base project and visitors to the site shall receive an orientation on this ERP by
the Site Superintendent on their first visit to site and prior to starting work. All first aid trained personnel will hold a
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valid Level 1 First Aid Qualification at a minimum. All site personnel will be trained for the use of fire extinguishers
and spill response equipment.

5.0 GENERAL SITE EVACUATION
The Golder Site Superintendent has the authority to order a site wide evacuation in the event of a catastrophic or
potentially catastrophic emergency to protect the health and safety of personnel. All personnel will be evacuated
by boat to Gruben’s yard in Tukoyaktak and await further direction.

To initiate a site wide evacuation, the Site Supervisor will call “evacuate, evacuate, evacuate” over the site radio.
Upon the order to evacuate:








Each crew will confirm the order with the Site Supervisor.
All personnel will stop working, shut down and secure equipment.
Move to the project evacuation point / muster station (Parking Lot).
Confirm with the Site Supervisor when all crew members are accounted for.
Visitors will be ushered by designated site personnel to the muster station.
Follow instructions from the Site Superintendent for safe evacuation from site.
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Emergency

Communicate Nature
of Emergency

First Responder

Golder Project Manager

Site Superintendent

Imperial
Project
Manager

Sound the alarm

Golder
Project
Director

Personnel to Muster Point

Evacuate

Project Workboat

6.0 SITE SPECIFIC EMERGENCY RESPONSE PROCEDURES
The emergency situations with the greatest likelihood of occurring at or near the project site have been identified
and are listed in this section. In addition to the potential emergencies identified, it is recognized that emergencies
are often unexpected and can arise at any time. It is the responsibility of the Site Superintendent, in conjunction
with the SSHE Officer and crew leads (including subcontractors) to assess conditions on a regular basis and adjust
plans as new situations are identified. Any changes and/or additions made to the HSSE Plan and this ERP must
be communicated to the Project Manager.
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Fire or Explosion

A fire safety plan is to be posted and include emergency procedures to be used in the case of fire; quantities,
locations and storage methods of flammable substances present at the work site; designate individuals responsible
to carry out the plan and the duties of those individuals, training of designated individuals and of all workers on what
actions to take in the case of fire; plan and conduct fire drill; and outline how fire hazards are to be controlled.
In the event of heavy equipment fire, the equipment operator will shut down the machine safely, exit the cab, use
the fire extinguisher on the machine if safe to do so, if not safe to radio for help.
To report a fire in progress:
 Remain calm.
 Sound the alarm.
 Evacuate endangered personnel and visitors to Muster Point.
Using a fire extinguisher:
 Before deciding to use a fire extinguisher to fight a fire:
 Be sure that the fire is small and not spreading;
 You have the correct type of fire extinguisher for what is burning;
 Stand with an exit at your back; and
 Stand several feet from the fire.
 Pull the pin (if necessary, turn the pin to break the zip tie)
 Aim the nozzle at the base of the fire
 Squeeze the handle slowly
 Sweep from side to side
 Drop the fire extinguisher and evacuate if the fire is spreading.
For larger fire, the onsite water truck will be mobilized to contain the fire and put out hot spots if safe to do so. For
wildfires or out of control fires an emergency call will be made to NWT Environment and Natural Resources report
a wildfire 24-hour hotline 1-877-NWT-FIRE / 1-877-698-3473.

6.2

First aid and medical assistance

All minor injuries or illnesses (small cuts, lacerations, sprains, strains etc.) shall be reported immediately to the
designated First Aid attendant and documented following the injury loss reporting process. The injured person’s
condition will be assessed, and appropriate first aid treatment will be applied if/as required. Care management
begins the moment a person is injured and concludes when a worker returns to normal condition and duties. The
Site Superintendent will lead care management and work with the injured worker to ensure appropriate mitigations
are put in place that allow an injured worker to recover. The injured worker’s conditions will be monitored daily
following the report of an injury.
In the event of a serious or potentially life-threatening injury/illness:





Call goes out on the radio in a calm clear voice “MEDIC MEDIC MEDIC”
All work on site stops immediately. All crews stand down and maintain radio silence
Site superintendent or alternate takes immediate and sole control of the emergency via radio
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Designated second responder immediately mobilizes to pick up EMT and equipment and take direction from
site superintendent



Wildlife monitor and Golder designated person will make their way to the main dock and don PFDs after
hearing the MEDIC call to assist with IP carry/move/transport in case it is required





Transport boat operator to stand by and wait for instruction to prepare for launch
First responder assesses and attends to the affected person(s) if safe to do so.
EMT to provide emergency medical treatment and determine the appropriate transportation method based
on the condition of the affected person(s) when medical assistance beyond onsite capabilities is required is
required.



Site Superintendent to confirm transportation via transport boat (load stretcher from the side) to designated
Golder truck with canopy (F250) at the Gruben’s yard/beach area.



Seriously injured worker to be transported and Site Superintendent or designated Golder employee to
accompany injured worker to Tuk Health Services Center or Inuvik hospital.



If the injured worker cannot be moved, on direction of the Medic, the Site Superintendent will call Canadian
Helicopters to arrange Air medical evacuation at (867) 777-2424 and provide the following details:

 Your name and location (at 69° 42' 47.7" N latitude and 132° 96' 01.4" W longitude)
 Patient information (name, age, gender).
 Brief description of events leading to the injury/illness.
 Nature of injuries/illness.



Helicopters will fly only under Visual Flight Rules (VFR) conditions, by line of sight and visibility, meaning
they will only be operational during daytime hours. All helicopters respond from Inuvik base ops and will
require approximately 50 minutes to arrive at the Arctic Star site in Tuktoyaktuk Base. All helicopters will
have stretcher configuration capability and space for medics to provide in-flight care.



Coast Guard will respond to any emergency called to their attention at any time. Their response time is
typically 3-4 hours. This will also be the backup plan in the event where Canadian Helicopters is not
available during medical emergencies.
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Person Overboard Emergency

How to respond in the event a person falls overboard from a boat:







Remain Calm
Affix the location and maintain visual contact of the victim’s location
Throw a lifeline i.e. Life ring and rope
Sound the alarm
Recover the person overboard and treat them for cold stress

Each person on board is required to wear a lifejacket while riding in a boat. A lifejacket is the best defense against
cold water shock as it provides thermal protection and will keep a victim buoyant.

6.4

Missing Crew Member

If a crew member fails to check in and their whereabouts are unknown the following actions will be taken:








6.5

Remain Calm
Call the individual’s cellphone
Sweep the camp and site
 Search the Arctic Star
 Wildlife Monitor to search the perimeter of the site
 Golder field technicians to drive the pickup truck to search inside the work site
If not found, call the person’s emergency contact to see if they’ve heard from them
If not found, call Doug on the town side to begin searching for the individual
If not found, call the RCMP

Environmental Spill Response Procedures

If there is an environmental release take the following steps:













Stop work
Ensure safety of all personnel in the work area
Identify the material released
Report spill to Site Superintendent. The Site Superintendent will report the spill, status and any injuries to
the Golder Project Manager
Contain the spill, stop the flow and control hazards by eliminating all ignition sources, define safety
parameters by setting up cones and barricades if needed
Monitor the air at the perimeter of the flagged off area, as necessary
Clean up the released material to the extent possible
Assess and remediate any suspected residual impacts
Collect samples and verify effectiveness of remediation.
The Project Manager will report to the Imperial E&PS PM and to the government agency.
The Site Superintendent documents the spill. Gathers photos/drawings and evidence for investigation of
the incident. Record time and date that it occurred, record type of chemical released, record environment
that the spill occurred (water, land air), record size (amount released, area effected) and equipment
involved.
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6.6

Communication System Interruptions

The main method of communication on-site will be by using two-way handheld radios operating on the same channel
for all crews. Interference is not expected to affect two-way radio usage at the site. Radios are to be charged each
day and communication checks to be tested each morning. Defective or broken radios are to be taken out of service
and replaced. The Site is located near a communication tower making cellphones a reliable method of
communication to reach off-site emergency services and office project support team members. In the event
cellphone reception is lost, a Satellite phone on site will be the communication backup source to ensure emergency
services and the office project support team can be reached. Should all communication systems fail this would
result in the immediate stoppage of work until communication services are restored.

6.7

Power Outage

Main power supply to barge will be supplemented by diesel gensets. Power requirements to be determined by
general contractor and backup gensets will be present on site in the event of catastrophic failure. General contractor
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will make on site mechanic available to address and repair equipment failures. Barge is equipped with three
generators, with the second and third ones designed to act as backup power supply in the event of failure.

6.8

Severe Weather

Weather can change quickly, and crews should be prepared to change with the weather. When working during
periods where rapid weather changes or inclement weather can be expected, make sure that crew are appropriately
equipped with winter or rain gear, warm clothing and a change of clothing as appropriate.



The Site Supervisor or designate alternate will obtain frequent weather updates throughout the workday and
communicate changes so that crews may be prepared to modify or suspend work when bad weather doesn’t
allow it to be completed safely.



High winds are common for the region. When winds reach a speed of 70 km/hr, travel between Tuk Base
and Tuktoyaktuk by small boat is unsafe. Conditions will be assessed by the Site Superintendent and
sustained wind speed and wind gusts evaluated. The Site Superintendent will evaluate transportation needs
between site and Tuktoyaktuk and will make the determination on when to suspend boat use. Air evacuation
by helicopter cannot be provided when wind speeds reach >60 knot (>111 km/hr).



If forecasted bad weather requires the evacuation of workers from the work area, the Site Supervisor will
coordinate the safe mobilization of the field crew back to a safety as indicated below.



In the event of lightning all field work will stop and will not resume until 30 minutes has passed since the last
observed lightning strike.



If fog or other weather in the area may prevent emergency evacuation of an injured person, the Site
Supervisor, with the consultation of crew leaders and the project management team may decide to suspend
high risk work activities until the weather passes.

The Site Supervisor will communicate weather and potential evacuation status with the crew leads and, considering
the weather forecast, time of day and activities taking place (in terms of risk), one of the following decisions will be
made:

 Continue work as normal.
 Suspend high hazard activities and wait for weather to improve.
 Suspend all activities and evacuate the work site.

6.9

Wildlife Encounter

If Wildlife is observed, report sighting immediately to the Wildlife Monitor so they can determine threat level and
response. If a Wildlife Encounter occurs take the following steps:

 Stop Work.
 Work crew to leave equipment and return to safety of escape vehicle.
 Return to muster point and confirm with Wildlife Monitor when safe to return to area.
All bear sightings are to be reported to the local Environment and Natural Resources office. Report a wildlife
emergency using the 24-hour emergency wildlife number.
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Workplace Harassment and Violence

Strategies for recognizing and dealing with incidents of harassment and violence in the workplace are outlined
within Golder’s Harassment and Violence in the Workplace Policy. Acts of harassment and violence are defined
within this policy. If personnel encounter aggressive behaviour by another individual, they are to:









Remain calm;
Monitor their own non-verbal cues;
Maintain a safe distance from the aggressor and identify your escape route to safe area;
Do not make threats or promises;
Remove themselves from the situation immediately;
If the situation escalates, call for help using radio or verbally; and
Contact the Site Superintendent when safe to do so and file an incident report.

The Site Superintendent will report the incident to the Project Manager and involve the Golder HSSE Advisor and
HR representative. The incident may be reported to the local authorities depending on the nature of the aggressive
act, and arrangements will be made to have the person(s) responsible for the aggressive act to be immediately
escorted and permanently removed from the site.

7.0

HOSPITAL ADDRESS & MAP

Hospital Name

Address

Phone

Level of Care Available

Tuktoyaktuk Health
Services

Bag 1000, Tuktoyaktuk, NT

867-977-2321

Full Care

Inuvik Regional
Hospital

285-289 MacKenzie Rd, NT

867-777-8161

ER 24/7 / Full Care
*for Air Ambulance from site only
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Figure 2 Map from site to local hospital – Tuktoyaktuk Health Services

8.0

ALCOHOL & DRUG TESTING FACILITY ADDRESS & DIRECTIONS

Facility Name

Address

Phone

Hours and Services

Surehire
Deb Karst o/a 506611
NWT Ltd (Inuvik, NT)

170 Mackenzie Road,
Inuvit, NT, X0E 0T0

867-977-2321

Monday to Friday 8am to 5pm &
after hours and mobile testing
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Figure 3 Map to Surehire from Tuktoyaktuk
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