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and
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Imperial Response to Ttegoht) Got’jne Government Inc. (Tlegohli Got'ine)

Information Request No. 1

Tlegohli Got'ine1 Waste Management Facility

Reference:

Preamble:

Request:

Response:

LEGAL_CAL:17666801.1

Imperial, Application for Operations Authorization Variance (OA Variance
Application), Section 1.3 Planning for Closure, PDF 15, C27037-2
Imperial, OA Variance Application, Section 12.1.3 Waste Management
Facility, PDF 49, C27037-2

Imperial, Additional Written Evidence dated March 7, 2024 (AWE), Section
2.5 The Proposed Term of the OA Variance, PDF 11, C28710-2

Letter from Bennett Jones LLP to the CER dated September 26, 2022,
C21059-1

On September 30, 2021, Imperial applied to the CER to amend the
Operations Authorization to allow for the construction and operation of a
waste management facility (WMF) at its Norman Wells Operations (NWO).
Imperial also filed an application with the Sahtu Land and Water Board
(SLWB) for an amendment to Water Licence S13L1-007 in connection with
the proposed WMF. On May 25, 2022, the Mackenzie Valley Environmental
Impact Review Board (MVEIRB) issued a Notice of Environmental
Assessment. On September 26, 2022, Imperial advised the CER that it was
withdrawing its application relating to the proposed WMF. In October 2022,
the CER, the SLWB and the MVEIRB announced that Imperial’s applications
had been formally withdrawn or closed and that the environmental
assessment had been cancelled.

The OA Variance Application states that Imperial is not seeking authorization
for any closure activities at NWO and Imperial will renew community
engagement on waste management options as part of final closure planning.
Imperial’s AWE states that Imperial is working in collaboration with the
Northern Projects Management Office (NPMO), Crown-Indigenous Relations
and Northern Affairs Canada (CIRNAC), the MVEIRB, the CER and the
SLWB to clarify the processes required for Imperial’s final Closure and
Reclamation Plan to be reviewed in the applicable regulatory system.

Provide the following:

a) The estimated timeline for the application for the proposed WMF.
b) The estimated timeline for community engagement activities on the
proposed WMF and the final Closure and Reclamation Plan.

a) There are no plans to apply for a WMF outside of the closure
process. While a waste management facility remains an important
component of the closure plan for Norman Wells, during the WMF
Application review process, it became clear that members of
communities and other stakeholders in proximity to NWO wanted to
engage on closure holistically and waste management within the
context of broader closure. Imperial is working to define and establish
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a fulsome review process for closure that will include the review of
waste management.

The near-term regulatory submissions to conduct the Line 490
Corridor Replacement Activities and to extend the operating term for
the current operation are not intended to address the closure plan for
NWO.

In recognition of the complexity and importance of the closure
planning process, Imperial has invested substantial time and effort
working in collaboration with the Northern Projects Management
Office (“NPMQ”), Crown-Indigenous Relations and Northern Affairs
Canada (“CIRNAC”), the Mackenzie Valley Environmental Impact
Review Board (“MVEIRB”), the CER and the SLWB to clarify the
processes required for Imperial’s final Closure and Reclamation Plan
to be reviewed in the applicable regulatory system.

Imperial anticipates that an Environmental Assessment (“EA”) is an
appropriate forum for review of the NWO final Closure and
Reclamation Plan. The EA process will allow for communities,
stakeholders, regulators and governments to study and review
aspects of the final closure plan. Regulatory agencies have been
diligently working to understand how the existing MVEIRB EA
process can meet the requirements of each regulator and facilitate
meaningful engagement with communities in the Sahtu.

Recent focus has been on understanding the support processes that
are available to prepare all parties for an EA process. The goal is to
provide appropriate lead time so parties enter the process prepared.

At this time, Imperial understands that preparing for and conducting
an EA, and subsequent permitting and licensing will take at least five
to seven years to complete and will be a significant draw on local
resources. Once the near-term regulatory processes for continuation
of operations are substantially complete, Imperial expects to turn its
attention to the EA journey.
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Traditional Knowledge Workshops

Reference: Imperial Response to CER Information Request (IR) No. 1, Attachment 8,
Environmental Protection Plan (EPP), Section 3.2 Land and Vegetation, PDF
32, C2880-16

Preamble: The EPP states “Traditional knowledge from elders and community members

is important. Traditional knowledge provides Imperial with additional
information about local fish and wildlife habitats and cultural sites on or near
our operations.”

The EPP also states that Imperial held traditional knowledge workshops in
Norman Wells and Fort Good Hope in April 2013.

Request: Confirm:

a)

Response: a)

LEGAL_CAL:17666801.1

Whether Imperial plans to hold any additional traditional knowledge
workshops other than the oral Indigenous Knowledge sessions
contemplated in the CER'’s hearing process prior to continuing
operations at NWO and conducting the Replacement Activities. If not,
provide an explanation of why not.

Describe how Indigenous Knowledge will inform Imperial’s future
operations NWO and the Replacement Activities, including how
impacts to Indigenous rights, have been and/or will continue to be
used in planning and design, assessment of effects and impacts,
selection of mitigation measures, and determining appropriate
accommodations.

Imperial does not anticipate holding additional formal traditional
knowledge workshops and will participate in the oral Indigenous
Knowledge Sessions as part of the CER hearing process. Imperial
will leverage the existing studies and engagement process for this
application which does not involve any material change to NWO that
would result in any new or novel impacts and replaces existing
infrastructure.

As part of Imperial’s Water License Renewal in 2013, Imperial, with
the support of AMEC conducted a Traditional Knowledge Study. As
part of the Consent Form, Imperial acknowledged that people and
communities own their traditional knowledge and information about
their traditional use of the land and the Mackenzie River. Imperial
requested permission to use the collected information in its water
license renewal application and in its Emergency Response Plan.
This work was summarized in the Norman Wells Mackenzie River
Environmental Map and is incorporated into the Norman Wells
Operations Emergency Response Plan as Map A.7.

Since 2013, there have been two working groups: a Closure and
Reclamation working group (meetings took place in 2014-2018) and
an Aquatics Effects Monitoring Program (AEMP) working group re-
established in 2022 (there is more detail on the AEMP history and
working groups included in the response to the K’ahsho Got’ine
Committee submitted at the same time of this IR response). Both
groups involved obtaining and consideration of TK. Most recently,
through the AEMP working group led by the SLWB, TK holders and
Imperial have been working together to design a large fish study and
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Imperial will work together with the communities to ensure that TK is
implemented into the AEMP program.

On an annual basis, Imperial completes Emergency Response drills.
Community leadership and regulators are invited to provide input to
the planning sessions and attend the drills. Imperial also offers
opportunities to provide feedback through scheduled community
engagements, such as Neighbour Nights or project specific
engagements. For the Line 490 Replacement Activities, there were
two community engagement sessions held in Norman Wells (August
16, 2023, and February 6, 2024) with the opportunity for community
members to provide written or verbal feedback. Resolved and
outstanding issues raised through engagement are tracked through
the Engagement Record.

Through the regulatory process for closure, Imperial anticipates that
traditional knowledge will be part of the process.

Tlegohli Got'ine 3  Alternatives

Reference:

Preamble:

LEGAL_CAL:17666801.1

Imperial, Line 490 Application, Section 1.0 Introduction and Purpose, PDF 7,
C28320-2
Imperial, Line 490 Application, Section 2.2 Alternatives, PDF 17, C28320-2

The Line 490 Application states “The planned pipe replacement needs to be
completed with the consideration of the climate and geographical constraints
in this location. Due to hydrotechnical, environmental, geographical and
current regulatory constraints, Imperial cannot execute an open cut dig and
instead proposes to replace all lines within this section.”

The Line 490 Application states “The option to repair and reactivate the
existing flowlines back into service has been deemed by Imperial to be not
feasible. The option of pulling tight liner did not meet technical objectives.
Due to hydrotechnical, environmental, geographical and regulatory
constraints, Imperial cannot execute an open cut dig to replace all the
flowlines in the Line 490 corridor.

Accessing the flowlines underwater to repair was not feasible from a
technical or safety (diving) perspective. As such, the option to repair and
reactivate was not further evaluated during preliminary front-end engineering
design (FEED). Therefore, the HDD option was considered the best feasible
option. HDD is recognized as superior to an open cut dig from an
environmental and a long-term operational perspective.”
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Provide more details on the climate and geographical constraints and the
impacts of using an open cut dig versus using HDD.

The climate constraints of replacing Line 490 are primarily driven by the
differences for people and equipment operating in summer or winter
conditions. Daylight working hours are often more favorable for workers
during the summer and autumn than during winter. Periods of extreme cold
during the winter months are more likely to result equipment failure and
necessitate additional mitigations to heat fluids and maintain equipment
reliability. Imperial’'s experience is that it is most reliable to operate the HDD
rig (no heating of fluids, etc.) in the summer months. Overall, logistical factors
favour summer construction.

The primary geographic constraints are related to the nature of the river
channel, the potential for future erosion and avoiding effects to fish, fish
habitat, and navigation. An HDD method involves installation of the flowlines
approximately 15 m below the bed of the Mackenzie River, which avoids in-
stream work and potential effects on water quality, fish, fish habitat, and
interference with navigation in open water. Using an open cut method to
construct the new flowlines would involve in-stream work, including isolation
of the Mackenzie River in the construction area, trenching the bed of the
river, and backfilling the trench after installation of the flowlines. Using an
open cut method would therefore increase sedimentation in the Mackenzie
River, and could affect fish habitat, and fish mortality during construction.
Replacement of Line 490 with an open trench method would also result in the
line being placed at a shallower depth below the bed of the river, increasing
the risk of exposure from future erosion events.

Further detail is located in Section 2.2 of the Section 2.2 of the Line 490
Replacement Application document”.

" Line 490 Corridor Replacement Activities Application (C28320-2), PDF 17-18.

LEGAL_CAL:17666801.1
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Tlegohli Got'ine4 DFO Request for Review

Reference:

Preamble:

Request:

Response:

Imperial, Line 490 Application, Section 1.4.5, Fisheries and Oceans Canada
(DFO) Project Review, PDF 15, C28320-2

Imperial, Line 490 Application, Appendix C Environmental Interactions Table,
Fish and Fish Habitat, PDF 53-54, C28320-2

Imperial Response to CER IR No. 2, Section 2.1(c), Permits related to the
Line 490 Replacement Activities and impacts to the construction schedule,
PDF 5, C28848-2

Imperial Response to CER IR No. 2, Attachment 3 NWO Line 490 Project
Schedule, PDF 19, C28848-2

Imperial is required to submit a request for review to the Department of
Fisheries and Oceans Canada (DFO) in relation to the Replacement
Activities. Imperial plans to submit the request for review to DFO in Q1 of
2025, which is after Imperial expects to receive CER approval to conduct the
Replacement Activities.

The Line 490 Application states that “the Replacement Activities are not
expected to cause harmful alteration, disruption or destruction of fish habitat,
as defined under the federal Fisheries Act.”

Provide the following:

a) An explanation for why the DFO request for review is not being
submitted until after the CER’s hearing process and expected
decision.

b) The basis for Imperial’s position that the Replacement Activities will

not cause harmful alteration, disruption or destruction of fish habitat,
as defined under the federal Fisheries Act, given that Imperial has not
yet received a Letter of Advice from DFO.

a) As stated in the response to CER IR 3.5 ¢)?, the regulatory process
for DFO to review and provide comment on this type of work is
through the Request for Project Review process. The permitting
process for most proponents involves applying for and obtaining
primary approvals before seeking component specific permits or
approvals. There is no requirement to submit a review to DFO prior to
a decision from CER. The need for a DFO review is dependant upon
the outcome of the CER process. DFO is also an intervenor in this
proceeding and will have the opportunity to participate.

b) Replacement Activity work areas are above the ordinary high water
mark and the installation will be approximately 15 meters below the
deepest section of the channel. See Response to CER IR 3.5 b), ¢)®
for further details.

2 Imperial Response to CER IR 3 (C29304-2), PDF 9.
3 Imperial Response to CER IR 3 (C29304-2), PDF 9.

LEGAL_CAL:17666801.1
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Tlegohli Got'ine 5 Mitigation of Impacts to Rights

Reference:

Preamble:

Request:

LEGAL_CAL:17666801.1

Line 490 Application, Appendix C Environmental Interactions Table, Rights of
Indigenous Peoples, PDF 66-69, C28320-2

Line 490 Application, Appendix D, Norman Wells Goose to Bear Island
Flowline Replacement EPP, Section 5.7 Clean-up and Restoration, PDF 91,
C28320-2

The assessment of effects on both Indigenous Traditional Land and
Resource Use and the Rights of Indigenous Peoples includes the following
descriptions of impacts to native vegetation and wildlife and wildlife habitat:

. The disturbance footprint is approximately 3.58 hectares (ha) in area,
including the entry side workspace on Bear Island and exit side
workspace and HDD pullback on Goose Island. Of this, 1.81 ha
occurs within previously disturbed areas used for Imperial’s existing
NWO and 1.77 ha is native vegetation. No new permanent
disturbance is required. With the implementation of mitigation
measures, minimal adverse residual effects of construction of the
Replacement Activities on vegetation are anticipated to occur. Effects
will be limited to the disturbance footprint for the duration of
construction. Post-construction reclamation activities will be
undertaken following construction.

. Construction may result a small area of wildlife habitat alteration to
accommodate TWS, and in sensory disturbance to wildlife, or
accidental mortality through ground disturbance and vehicle
collisions. Minimal adverse residual effects of construction of the
Replacement Activities on wildlife and wildlife habitat are anticipated
to occur. Effects will be short term in duration (i.e., the construction
period; approximately 5 months). Post-construction reclamation
activities will be undertaken following construction.

However, Imperial states that interactions with traditional land and resource
use and the exercise of rights of Indigenous peoples are not predicted during
construction.

The Norman Wells Goose to Bear Island Flowline Replacement EPP refers
to post-construction environmental monitoring following completion of
construction activities.

Provide the following:

a) An explanation of Imperial’s position that no impacts to rights of
Indigenous peoples are predicted given the potential for impacts to
native vegetation and wildlife and wildlife habitat.

b) Confirmation of whether Imperial consulted Tlegohli Got'ine or other
potentially impacted Indigenous communities about the proposed
activities before arriving that the position there would be no impacts to

rights.

c) Clarification of whether any impacts to rights of Indigenous peoples
are expected during pre- or post-construction activities.

d) A description of mitigation measures related to impacts on native

vegetation and wildlife and wildlife habitat that specifically address
potential impacts to rights of Indigenous peoples and any



-8-

accommodation measures that have been identified through
engagement with Indigenous groups. Include any commitments made
to mitigation and accommodation.

e) Confirmation of whether Imperial will provide opportunities for
potentially impacted Indigenous communities to contribute to
development of revegetation and/or post-construction environmental
monitoring plans.

Response: a) As noted in the Rights of Indigenous Peoples row of the Interactions
Table*, after the implementation of mitigation measures, there will be
minimal adverse effects of construction of the Replacement Activities
on wildlife and wildlife habitat. Regarding potential effects to
vegetation, also as noted in the Rights of Indigenous Peoples row of
the Interactions Table, of the total disturbance footprint, 1.81 ha
occurs within previously disturbed areas used for Imperial’s existing
NWO and 1.77 ha is native vegetation also within Imperial’s existing
NWO. No new permanent disturbance is required. With the
implementation of mitigation measures, minimal adverse residual
effects of construction of the Replacement Activities on vegetation are
anticipated to occur.

Imperial notes that this is an active work area and there are existing
levels of adjacent disturbance. The Replacement Activities are not
anticipated to change land use patterns and/or access to land and
waterways in the region.

While minimal residual effects are anticipated for both vegetation and
wildlife resources, Imperial also considered the results of its
engagement with Indigenous groups identified as potentially affected
by the Replacement Activities. The outcomes of this engagement are,
as reported in the Rights of Indigenous Peoples row of the
Interactions Table, an identified need for ongoing engagement and
concerns for malfunction scenarios. Imperial has committed to:

¢ Continued engagement with communities in the Sahtu
Settlement Area regarding the Replacement Activities.

¢ Implementing prevention, mitigation, and response measures
outlined in the EPP to address accident and malfunctions
scenarios.

¢ Continuing to engage with Indigenous groups and other
stakeholders in the area surrounding NWO and the
Replacement Activities.

¢ Engaging Indigenous personnel as appropriate for field
activities associated with the Replacement Activities.

Accordingly, Imperial’s position is based on the findings of the
assessments for supporting resources summarized above (e.g.,
vegetation, wildlife). However, Imperial’s view is also based on the
concerns raised by potentially affected Indigenous groups and the
commitments and mitigation that Imperial will implement to address

4Line 490 Corridor Replacement Activities Application (C28320-2), PDF 66-69.

LEGAL_CAL:17666801.1



those concerns.

b) Imperial provided more information about the topic of engagement
through this CER proceeding in response to CER IR 1.8° and the
Additional Written Evidence®.

c) Given that the applications are for the continuation of NWO with no
proposed expansion and the replacement of existing infrastructure,
any potential impacts on the rights of Indigenous peoples are not
anticipated to change.

d) The mitigation measures to reduce the potential effects of
Replacement Activities on vegetation, wildlife and wildlife habitat are
described in the Vegetation and Wildlife and Wildlife Habitat rows of
the Interactions Table’. These measures also reduce or avoid
potential effects of Replacement Activities on the rights of Indigenous
Peoples by reducing or avoiding the physical pathways for changes to
resources that support the exercise of those rights. Additional
mitigation and commitments made to reduce or avoid the potential
effects of Replacement Activities on the rights of Indigenous Peoples
reflect the concerns raised and requests made by potentially affected
groups through Project engagement. These measures and
commitments are listed in response to information request TGG 5a)
above.

e) Imperial intends to allow the work areas to revegetate naturally,
except where vegetation regrowth may be controlled on pads and
over the right of way in line with current practice. See the response to
CER IR 3.3b)8.

5 Imperial Response to CER IR 1 (C28800-27), PDF 14-18 and Attachment 4 (C28800-24) and Attachment
5 (C28800-25).

6 Additional Written Evidence of Imperial (C28710-2), PDF 14-18.

7 Line 490 Corridor Replacement Activities Application (C28320-2), PDF 50-51, 56-58.

8 Imperial Response to CER IR 3 (C29304-2), PDF 6.

LEGAL_CAL:17666801.1
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Tlegohli Got'ine 6  Notification of Chance Finds

Reference:

Preamble:

Request:

Response:

Imperial, Line 490 Application, Appendix C Environmental Interactions Table,
Heritage Resources, PDF 62-63, C28320-2

Imperial, Line 490 Application, Appendix D Norman Wells Goose to Bear
Island Flowline Replacement EPP, Historical Resources Discovery, PDF 84-
85, C28320-2

The Line 490 Application states that there is a potential for disturbance of
heritage resources during construction and contains a site-specific response
plan should any archaeological resource be found.

Confirm whether Imperial will include notice to Indigenous communities in its
site-specific response plan with respect to archaeological resources. If not,
explain why not.

Indigenous communities are included in the response protocol outlined in the
response to CER IR 3.2 b)®. The intention is to involve communities in the
process.

% Imperial Response to CER IR 3 (C29304-2), PDF 4-5.

LEGAL_CAL:17666801.1
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Tlegohli Got'ine 7  Line 490 Flowline Failure Incident Report

Reference:

Preamble:

Request:

Response:

LEGAL_CAL:17666801.1

Imperial, OA Variance Application, Section 1.7 Operational Improvements,
Flowline Work, PDF 22, C27037-2
Imperial, Line 490 Application, Section 1.0 Introduction and Purpose, PDF 7,

C28320-2

NWO experienced a flowline failure on Line 490 in July 2022 and an incident
report containing the full details of the incident, the subsequent response and
investigation, root cause and corrective actions was submitted to the CER via
the Online Event Reporting System on November 15, 2022.

Provide a copy of the incident report referred to.

A copy of final incident investigation report is included as Attachment 1.
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Attachment 1: Line 490 Incident Investigation Report
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Supplemental Release Report

Initial notification of the release to the NT-NU 24 Spill Report Line and the CER’s Online Event Reporting System was
completed at the time of the release. This report is a supplement to the initial report.

General Information

NT-NU 24 Spill Report # | 2022382 NEB Incident # 2022-122

Incident Date: July 27, 2022 Time: 5:14 am pm O

Incident Location: Central Processing Facility [0 Bearlsland [  Goose Island [0  Mainland O
Other X — If other, location: Bear to Goose Island Flowline corridor (Mackenzie River)

Licensee Name: Imperial Oil N.W.T. Limited License no.: S13L1-007

Form completed by: Benjamin Fraser — NW E&R Advisor Phone Number: | 587-476-2878

Volume Details

If volumes changed from initial report an update has been sent into the NT-NU 24 Hour Spill Report Line and the CER’s
Online Event Reporting System:
Released volume estimate remains unchanged from initial 24 hour incident report.

Product released? Volume released Contained
Co-Mingled Produced Water (77% 3
X
Produced water, 23% Fresh water) 55m ves L) No
m?3 Yes [ No O
m3 Yes (0 No O
Impacted soil storage: Yes [J No Location: N/A — Released to Mackenzie River

Flowline Incident Details

n/a

Aboveground [
. Buried
Flowline no.: . N Year .
. Diameter: 6” OD . *There are aboveground sections on both Bear Island

Line #490 Installed:1983 ) o
and Goose Island, however the failure occurred within
the cross river section between Bear and Goose Island.

Flowline returned to service: Yes [J No

Flowline #490 remains isolated and shut-in, along with the three other flowlines within the cross river corridor, Line 111
(10” Oil emulsion line), Line 491 (6” Oil emulsion line) and Line 263 (4” Natural gas line) due to an unsupported span along
the cross river section — caused by riverbed scouring.

Clean Up

Status: Complete X Ongoing [ — If ongoing, anticipated clean up completion date:

Operational clean-up details:

e Water quality samples were collected August 10-12, 2022 upstream and downstream of the release location
along the Mackenzie River by an external environmental consultant (Worley Advisian) and were analyzed by an
accredited third party laboratory (Bureau Veritas).

e Samples were collected at 13 different locations along the Mackenzie River beginning approximately 15km
upstream of the identified release location and extending approximately 185km downstream near Fort Good
Hope (one sample was upstream of the release location, one was at the release location and 11 were
downstream of the release location).

e The attached report prepared by Worley Advisian dated August 19, 2022 describes the sampling methodology
and locations, discusses the results compared to the Water Quality Guidelines for the Protection of Aquatic Life
developed by the Canadian Council of Ministers of the Environment (CCME), and attaches a detailed laboratory
report provided by Bureau Veritas as an appendix. The report was previously provided to all regulators on August
20, 2022 and it is also attached to this final report submission.

Imperial Oil Resources N.W.T. Limited 750 Mackenzie Drive Bag #5000 Norman Wells, NT XOE 0VO0



Supplemental Release Report

e The primary contaminants of potential concern (COPCs) associated with produced water are chlorides and
hydrocarbons. Chloride levels were below CCME guidelines and were consistent across all samples including the
sampling location upstream of the release location. All hydrocarbon concentrations were below laboratory
detection limits across all sampling locations. The few elevated metal concentrations detected were consistent
with levels observed upstream of the incident, are naturally occurring and not associated with the produced water
release. As noted in the Worley Advisian report, ECCC data indicates that the flow rate of the river at the time of
the release was approximately 15,300 m¥/s.

e Based on the results of the water sampling program, there are no indications there is a risk to public health or
freshwater aquatic life downstream.

Incident Details

Description of circumstances leading up to the release:

On July 27, 2022 at 5:14AM, a control room operator in Norman Wells observed pressure and flow anomalies on the
produced water injector system. Injection rates increased from 3450 m3/day to 4560 m3/day while the system pressure
dropped from 8600 kPa to 8255 kPa. The control room operator identified these anomalies as characteristic trends for a
potential flowline failure.

How was the release identified:

Once flow and pressure anomalies were detected, the operator promptly escalated the issue to the supervisor. The control
room identified Line 490, a 6” produced water injector flowline travelling between Bear Island Terminal 4 (BIT 4) and
Goose Island Terminal 4 (GIT 4) as the suspected failed line and began procedures to fully isolate and shut-in the line.
Line 490 was fully isolated and shut-in by 6:07AM on July 27, 2022. The subsequent investigation revealed that at the time
of the incident, the radiocommunication system to GIT 4 malfunctioned and was temporarily out of service until it was
manually reset. This outage did not impact the control room’s ability to detect the release or the associated pressure and
flow anomalies; communications continued with BIT 4 and operator surveillance was increased as a result of the
malfunction. While the cause of the malfunction is not yet known, radio communication interference may result from a
variety of factors, including atmospheric conditions and line-of-sight obstructions such as vegetation. Imperial is
continuing to investigate the cause of the malfunction and is evaluating options to improve performance and reduce signal
interference in order to avoid such outages in the future.

Subsequent Investigation — determining release location:

After Line 490 was isolated and shut-in, the emergency response team was activated in Norman Wells and initiated a
response in the field to determine the location of the release. This work continued into mid-August until the exact location
could be determined. Line 490 has aboveground sections at both BIT 4 and GIT 4, along with a cross river buried portion
of the line between the two islands crossing the Mackenzie River. Several flowline flanges were daylighted and exposed
on Bear and Goose Island to complete freshwater pressure tests on different segments to confirm the location of the
release. Once the approximate location of Line 490 failure along the cross river corridor was confirmed, the exact location
was confirmed to be at a girth weld. This was confirmed by the deployment of an internal pipeline crawler tool equipped
with a camera on August 14, 2022. The tool was deployed at a flange of Line 490 on Goose Island. It located the failure
157m along the line or approximately 58.8m SE off the shore of Goose Island in the channel between Bear and Goose
Island in the Mackenzie River. The failure location aligns with approximate chainage of 0+186.0m corresponding to the
previously provided bathymetric surveys in the 2021 Annual Flowline Integrity and Break-up Report. Based on the internal
visual camera footage, the failure appears to be a circumferential crack in the girth weld.

Steps taken to minimize, control, or stop the release:
Upon discovery of the suspected Line 490 flowline failure on July 27, 2022 at 5:14AM in the Norman Wells control room,
the line was promptly shut-in and fully isolated by 6:07AM on July 27, 2022, which stopped the release.

Root cause and causal factors of the release:

Additional investigations — to determine root cause:

After confirming the failure mechanism and location on Line 490 via the internal pipeline crawler tool, several surveys
including bathymetric and side scan sonars were completed along the cross river flowline corridor from August to October
2022. Preliminary results received on August 16, 2022 from a bathymetric survey (multibeam sonar) completed on August
12, 2022 identified an exposed suspended pipeline span, along the riverbed where the failure location was identified,
caused by riverbed scouring. As a cautionary measure based on these findings, the three other pipelines within the cross
river corridor were safely shut-in by August 18, 2022 and were cleaned using freshwater and scraper pigs. These were
Line 111 (10” Oil emulsion line), Line 491 (6” Oil emulsion line) and Line 263 (4” Natural gas line). In order to complete a
safe shutdown and isolation of the three additional flowlines, all production was shut-in and winterized on Islands 5, 6 and
Bear Island.

An additional bathymetric survey was completed on September 18, 2022 as part of the broader annual bathymetric survey
program completed on all cross river flowlines in Norman Wells. Results from this survey were similar to the prior results,
indicating an exposed, suspended section of Line 490 due to riverbed scouring. To assist in determining root cause, a
remote operated vehicle (ROV) with camera was deployed in the Mackenzie River on October 15, 2022 in an attempt to

Imperial Oil Resources N.W.T. Limited 750 Mackenzie Drive Bag #5000 Norman Wells, NT XOE 0VO0



Supplemental Release Report

capture visual footage of the Line 490 failure location and the suspended span. Due to high sediment levels in the
Mackenzie River, conclusive video footage could not be obtained. On October 18, 2022, side scan sonar technology was
deployed to gather additional imagery of the cross river flowline corridor. Results from this survey identified a 58m long
exposed portion of Line 490 along the cross river corridor. Within that section it was determined that a 52m long section
was suspended, unsupported above the river bed (up to 2.0m in some locations due to significant riverbed scouring).

Imperial engaged internal subject matter experts and reviewed results of the surveys described above. The root cause and
combination of factors leading to the failure of Line 490 was determined as follows:

- Unprecedented riverbed scouring occurred sometime after June 14, 2021 (when the annual 2021 bathymetric
surveys were completed on the Bear to Goose Island flowline corridor indicating a minimum depth of cover of 1m
at the location of Line 490 failure) and by July 27, 2022 (date of Line 490 failure). Based on the results of the
bathymetric surveys and side scan sonars completed during the investigation, there was up to approximately 3 m
of scouring and loss of riverbed, causing Line 490 to be exposed, suspended and unsupported along a 52m long
section.

- The suspended span became susceptible to vortex induced vibrations (VIV) causing pipeline fatigue.

- The suspended span exceeded bending stress allowable limits which in combination with the VIV potentially
triggered the circumferential crack initiation of the girth weld causing Line 490 failure.

Corrective actions, if any:

As outlined previously, all four lines within the cross river corridor between Bear and Goose Island remain shut-in and
isolated (Line 490 (6” Produced water line), Line 111 (10” Oil emulsion line), Line 491 (6” Oil emulsion line) and Line 263
(4” Natural gas line)) as the investigation continues.

Imperial has engaged a third party hydrotechnical consultant who specializes in pipeline crossings to assist in determining
next steps. A previously completed Worley Parsons’s Mackenzie River hydraulic assessment is being reviewed to gather
critical information and data regarding the river channel between Bear and Goose Island. Goals of the current assessment
include:

- Developing a proposed mitigation design between Bear and Goose Island to reinforce and protect the exposed
section of the cross river flowline corridor to prevent the unprecedented riverbed scouring that occurred sometime
after June 2021 and by July 27, 2022, from occurring in the future.

- Preparing a plan to monitor ongoing hydrodynamic conditions in the Mackenzie River for future operation of the
cross river flowlines including Line 490.

- Completing an engineering assessment of additional cross river flowline locations in the main channel of the
Mackenzie River.

Early engineering planning has begun on replacing the pipelines (Line 490 and the additional three pipelines) in the
affected corridor via horizontal directional drilling (HDD). Project planning is underway and once the preliminary scope is
defined, Imperial will begin to consult with all applicable regulators.

Additional comments: N/A
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