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Norman Wells Operations

1.0 Introduction and Purpose of This Submission

The Interim Closure and Reclamation Plan (ICRP) for Imperial’s Norman Wells Operation (NWO) was
approved on January 5, 2017. The purpose of this submission is to provide an update to the ICRP as
requested by the Sahtu Land and water Board (SLWB) before March 4, 2022. Imperial intends for
this update to be posted as an addendum to the existing ICRP that includes a summary of work
completed to date and clarifications to existing ICRP content.

Imperial has finalized and submitted an updated Amendment application to the Type A Water
Licence S13L1-007 to include a Waste Management Facility (WMF). Currently, the application is
undergoing a completeness review. A full ICRP document revision will be developed following the
completion of the WMF regulatory process to incorporate the most current engineering and design
refinements and confirm the WMF as an approved part of the broader C&R Plan.

2.0 Current Work Progress/Status

2.1 Waste Management Facility Application Development

Imperial has been focused on the development of the application to amend its Water Licence for
the Norman Wells Operation (NWO) to include a Waste Management Facility (WMF) from 2018 to
2021. The WMF is a fundamental component of the Interim Closure and Reclamation Plan (ICRP)
as the WMF will support reclamation activities leading up to closure of the NWO as well as to
provide long term storage of impacted material during closure and post-closure reclamation of the
Facility. In addition to the application to amend the Water Licence, Imperial has also applied for an
amendment to the Operations Authorization issued by the Canadian Energy Regulator (CER) as
part of the federal regulatory applications process (note: as of February 23, 2022, Imperial has
converted this application to a standalone OA application for the WMF as identified by the CER
after further review of the COGOA requirements).

2.1.1 Facility Design Basis to Support Waste Management Facility Design and
Water Licence Application

The Facility Design Basis (FDB) is the primary design deliverable for the current stage in the design
development process, forming the basis for detailed design activities. The FDB is a key component
of the application to amend Section J of the NWO Water Licence. The document captures all of the
design studies, assessments and calculations that were undertaken during the most current design
stage. There have been two iterations in the FDB development process. The initial version of the
FDB was developed in 2018 by Amec Foster Wheeler and reviewed with regulatory stakeholders in
the fall of that year. These discussions concluded with a request that Imperial consider
reconfiguring the WMF orientation to bring its footprint entirely within the Proven Area (PA). The
second version of the FDB was revised to incorporate this WMF design development.

The scope of the original iteration of the FDB included the following:

e Site Validation: undertaking the geotechnical screening necessary to confirm the utility and
feasibility of the proposed MLS area site, and describing how any variances from typical
facility siting guidelines can be managed and/or mitigated;
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Configuration Update: updating the ICRP WMF concept to reflect design standards/criteria
presented in preceding design basis documents;

Containment Designs: completing the studies, assessments and calculations needed to
select water and leachate collection options, groundwater management strategies, and the
WMF covers and liners;

Leachate Treatment: assessing the scope of the leachate treatment requirement and
identifying the process designs and operating systems needed to meet those requirements;

Waste Partitioning: evaluating the costs, benefits and risks associated with physically
partitioning the waste inventory directed to the WMF into mobile (requiring base
containment) and immobile (not requiring base containment) fractions;

Hazardous Materials Management: evaluating the costs, benefits and risks of developing a

dedicated portion of the WMF for the on-site disposition of hazardous soils and demolition
wastes;

Surface Water Management: developing concepts for managing surface waters on and
around the WMF site; and

Future Design Development Scope: outlining the site investigation, design study and design

development activity that will be required during future stages of project development.

The second iteration of the FDB speaks to the reconfigurations of the WMF within the Proven Area
boundary. The outcome is the presentation of three WMF configurations — Phase 1 WMF
Development, Stage 2 Minimum WMF build-out, and Phase 2 Maximum build-out.

2.1.2 Additional Report and Plan Updates Undertaken to Support the Waste

Management Facility Application

In addition to the FDB, a series of management plans were submitted as part of the WMF Water
Licence amendment application. These include updates made to the currently approved plans
associated with the NWO Water Licence, reflecting the new considerations associated with a
WMF, and plans developed specifically for the WMF. A summary of these plans and contemplated
future updates to other plans and reports are listed below:

Waste Management Facility Environmental Management Plan (WMF-EMP);
Environmental Protection Plan (EPP);

Waste Management Plan (WMP);

Groundwater Management Plan (GMP);

Quality Assurance Quality Control Manual (QAQCM): WMEF-specific surface water
monitoring are further described in the WMF-EMP;

Surveillance Network Program: updates to conditions of the program have been requested
and addition of Category C surface water runoff locations;

Engagement Plan: minor updates made to the Community Engagement Plan for Sahtu
Settlement Area Communities, and inclusion of a WMF-specific Engagement Plan, explicitly
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for the Amendment Application which includes an Engagement Record with a summary of
engagement specific to the WMF submission;

¢ Annual Closure and Reclamation Plan Progress Report: the WMF will be included in the
Annual C&R Report as it relates to progressive reclamation and management of impacted
soils.

e Closure and Reclamation Plan: the WMF will be included in Closure and Reclamation Plan,
once approved; and

e Annual Water Licence Report: WMF reporting, including groundwater and surface water
monitoring will be included in the Annual Water Licence Report.

2.2  Artificial Islands Post-Closure Reclamation Options Study

A preliminary, qualitative post-closure reclamation options study was completed as part of the
ongoing examination of various alternatives related to the six artificial islands to support ongoing
closure and reclamation planning for the Norman Wells Operations. Imperial understands that this
is a key area of interest for the regulator and the community and as such, this preliminary
information is intended to support near-term community engagement and subsequently identify
additional technical studies that may be needed.

At this time, no recommendations have been made regarding an option. Work has only been done
to prepare for the community engagement that is required. Decisions on the effectiveness of
possible post-closure reclamation approaches will be made following the outcomes of additional
technical study, regulatory consultation, and stakeholder engagement.

2.3  Artificial Islands Fish and Fish Habitat Study

A fish and fish habitat study was completed to evaluate nearshore habitat that has established
around the islands since their construction in the mid-1980’s and to assess suitability for resident
and migratory fish species of the Mackenzie River. A study crew included two environmental
professionals, a Sahtu environmental monitor and a boat that was owned and operated by a Fort
Good Hope based captain. The study was done with approvals by the Aurora Research Institute
and DFO and the final report is available on the public domain, including on the SLWB Public
Registry, and was submitted to the Norman Wells Renewable Resources Council, and reviewed in
person with the Council on July 16, 2018.

The study noted that a total of 34 species have been documented within the system, with most of
these occurring in the Norman Wells area. Eleven of these species are considered important in the
area for subsistence or sport fisheries. These include Arctic cisco (Coregonus autumnalis), Arctic
grayling (Thymallus arcticus), bull trout (Salvelinus confluentus), broad whitefish (Coregonus
nasus), burbot (lota lota), Dolly Varden (Salvelinus malma), inconnu (Stenodus leucichthys), lake
whitefish (Coregonus clupeaformis), least cisco (Coregonus sardinella), round whitefish (Prosopium
cylindraceum) and walleye (Sander vitreus) (Stein et al. 1973; Senes and Guthrie 2009). Of these
species, Dolly Varden are federally listed under Schedule 1 as a species of Special Concern while
both Dolly Varden and bull trout are listed as species of Special Concern by the federal Committee
on the Status of Endangered Wildlife in Canada.
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The study also evaluated the potential of the aquatic habitat to fulfill life history requirements of
sport fish, large-bodied forage fish (i.e., sucker species) and small-bodied forage fish potentially
present near the artificial islands. The assessment considered fish life history stages included
spawning, juvenile and adult (holding), rearing, and overwintering and the evaluation was based on
the habitat characterization, fish life history requirements and professional judgement.

Based on the habitat evaluations for the various life history stages, an overall rating of fish habitat
quality was assigned to each fish species group with the criteria used to assess the overall habitat
quality and suitability broken down into three categories (essential, suitable, and unsuitable). The
study concluded that it can be conservatively assumed that the areas provide habitat to fish species
that utilize the Mackenzie River near Norman Wells. The habitat around each of the islands has the
potential to support one or more life stages of all species groups of resident and migratory fish and
was therefore rated as suitable. No critical or essential areas were documented during the survey
and similar habitat is predicted to occur around natural bank irregularities and near tributary
confluences.

2.4 Annual C&R Work and Reporting

The Annual Closure and Reclamation (C&R) Report provides a summary of the work completed by
Imperial Environment and Property Solutions (E&PS) and provides an update on the overall C&R
program annually. Under the terms of the current licence, Imperial has submitted six annual reports.
These Annual Closure and Reclamation Plan Progress Reports are submitted on May 31 each year
following the calendar year being reported, in accordance with Schedule 7, Item 1, and thus
meeting Part J, Condition 4.

3.0 Other ICRP Clarifications

Imperial has also reviewed the ICRP response letter from 2017 and the most recent
communications from 2021 and provided clarification, additional information and/or updates to
items raised in that letter where possible below. The format of this section lists the original question
raised in blue italics and provides additional information below the restated item.

3.1 Items noted SLWB Board Decision Letter Dated January 5, 2017

Imperial notes that there are many items presented in Attachment 1 of the SLWB Board decision
which are to be undertaken and incorporated in future updates of the ICRP. Imperial plans to
undertake these activities leading up to and coincident with the requirements of end of field life
planning and completion will take place over time.

The items below are those for which an update is available at the time of this document
preparation.

Clearly state the assumption that the two bridges over watercourses and three docks as depicted
on (revised) Figure 5-14 will remain in place post closure to support the needs and preferences of
the Norman Wells community (SLWB 2017).

The existing roads are assumed to be retained post closure and the bridges along these
roads (both crossing Bosworth Creek - the Mackenzie Drive and Canol Drive crossings) and
Mackenzie River docks that are currently maintained by Imperial will remain in place post
closure.
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Regarding the three docks, from left to right on Figure 5-14, they are: the Mainland Dock
(also called the general onsite dock), the Crude Unloading Dock (also called the bulk fuels
unloading dock, CFO unloading dock or refinery bank dock), and the Town/Public Works
dock. Imperial owns the Mainland Dock and the Crude Unloading Dock, both which are
planned to be retained post closure following removal of surface infrastructure and any
impacted sails.

Regarding the Town/Public Works dock, this is not owned by Imperial and is understood to
be owned by the Town of Norman Wells. As a result, Imperial is not the right contact to
provide information about long term plans regarding that dock.

Include a description of best practices and mitigation measures that will be used to avoid potential
impacts to the watercourses upon closure (SLWB 2017).

As part of supplementary site characterization efforts prior to closure, Imperial will be
compiling a more complete inventory of local waterbodies across the Proven Area. The
status of these waterbodies, and any mitigative actions that might be required at closure,
will be identified and assessed using the objectives and criteria established for the Natural
Watercourses component. Additionally, a number of the C&R activities (both remediation
and monitoring) proposed for other components are ultimately intended to mitigate long
term risks to surface water and sediment quality. This is also addressed by the removal and
secure containment of all impacted source areas to provide long-term protection of
downstream environmental media.

Define the specific nature, scale, and operating configuration of the biocells and soil washing
facility and how they will be integrated with the LTMF to manage the entire NWO soil inventory
(SLWB 2017).

The general philosophy related to the partitioning of soils between treatment and long-
term containment is outlined in the current ICRP in Section 6.3.2. Imperial responded that
they are committed to increasing the proportion of the soil inventory that can be managed
in effective and economically viable treatment facilities, and to that end, will be continuing
efforts to assess the capabilities of treatment technologies during progressive reclamation
efforts prior to closure. The specific nature, scale and operating configuration of these
facilities, and how they will be integrated with the WMF to manage the entire NWO soil
inventory will be defined in future ICRP updates as the outcomes of these progressive
reclamation assessments become available. The general philosophy related to the
partitioning of soils between treatment and long term containment is outlined in the current
ICRP in Section 6.3.2.

The 2020 Annual Closure and Reclamation Progress Report stated that the B-33X Well Site
area was used as a soil treatment pad for a salt remediation pilot program from 2016 to
2019. A process water pond, two amendment tanks, one freshwater storage tank and an
equipment container were also installed adjacent the soil treatment pad. From 2016 to
2019, a soil washing pilot remediation system included the trial treatment of 5,000 m3 of
chloride impacted soil in the treatment cell. Effluent water that was produced during the
trial soil washing process was hauled to the on-site injection well. Upon completion of the
pilot program, the remediation equipment was decommissioned and removed from Site.
The soil treatment pad will be maintained in place for potential future use.
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The location, duration and anticipated frequency of monitoring related to surface water during the
closure and post-closure period (SLWB 2017).

Post closure surface water monitoring requirements will be influenced by the general
nature of the C&R Plan in much the same way as groundwater monitoring (ICRP Section
5.7.1.4). Because the plan outlines the relocation of contaminant sources to the WMF,
surface water quality monitoring requirements beyond those specified for the WMF facility
itself (see Section 5.7.1.1) will be limited to ensuring that ditches, drainageways and/or
other hydrologic features incorporated into surface reclamation designs function as
intended. This will involve inspections of drainage features and performance for a period
following C&R execution for signs of unanticipated erosion, soil displacement and/or
revegetation gaps that have the potential to generate unacceptable sediment loads in
surface runoff. Specific monitoring protocols and durations will be defined in detailed C&R
Plans based on final surface reclamation plans and will include a general response hierarchy
for addressing any post closure deficiencies that may be encountered.

Additional detail on monitoring efforts will be developed as the plan’s definition advances in
subsequent updates to the ICRP and, in particular, during the detailed planning and
engineering that will be undertaken at or near shutdown to support development of C&R
execution packages.

Surface water monitoring related to construction, operation, and post-closure associated
with the WMF is included in the WMF Regulatory application submitted September 30,
2021 (currently under review). Generally speaking, after construction of the WMF, surface
water will be monitored to confirm the separation between rainwater and impacted
materials in the WMF. Monitoring will also include inspections of drainage ditches and
sampling and testing of surface waters. Water samples will be tested using the protocols
defined in the Quality Assurance and Quality Control Manual.

Studies to be completed as part of Reclamation Research, and to be integrated into future updates
of the ICRP include A River Dynamics Study that will (SLWB 2017):

e Provide a detailed assessment of the potential impacts of sediment releases to
downstream fish and fish habitat for all potential artificial island closure options;

e Provide the hydrological modelling calculations with a description of the criteria and
assumptions used in the development of the models;

e Provide an assessment of the fish and fish habitat that may occur within the
armouring of the artificial islands; and

e Conduct and assessment and quantification of the potential impacts to any fish
habitat that may have established within the island armouring.

A field study was done on the Mackenzie River September 11 to 13, 2018 to assess fish
habitat around the artificial islands at Imperial’s Norman Wells Operations. In general, the
islands provide diverse fish habitat relative to the uniform mid-channel habitat commonly
found in the Mackenzie River. On the leading edge of each island, strong currents with
moderate to high velocities produce a distinct seam between backwater areas and the
adjacent mainstream flow. Other details are provided in the Artificial Islands Fish and Fish
Habitat Study section above.
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