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Preface

KAVIK-Stantec Inc. (KAVIK-Stantec) was retained by the Inuvialuit Regional Corporation (IRC;
represented by Duane Ningagsig Smith), the Inuvialuit Game Council (IGC; represented by various
members) and Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC; represented by Mark
Hopkins) “to support the BRSEA through the development and delivery of an Assessment, Synthesis and
Report Package for the Strategic Environmental Assessment for the Beaufort Sea Region.” (Terms of
Reference, Appendix A, this report). A Steering Committee for the BRSEA, made up of Jennifer Parrott
and Bob Simpson of the IRC and Daniel Van Vliet and Martin Tremblay of CIRNAC, provided ongoing
direction to KAVIK-Stantec.

Using Traditional and Local Knowledge (TLK) and western science, the goal of the Data Synthesis and
Assessment Report is to provide the Co-Chairs (IRC, IGC and CIRNAC) with an understanding of the
type and potential outcomes of likely adverse effects and improved benefits that might arise from different
types and intensities of oil and gas activities, and other industrial activities and human use in the BRSEA
Study Area. This includes understanding the mechanisms through which adverse effects and improved
benefits could occur, as well as the aspects that influence the severity or extent of these likely effects
(e.g., project design, mitigation, management, climate change, cumulative effects). The intent is to inform
future research and monitoring efforts, legislation and policy needs, industry guidance, management
approaches, and community engagement and involvement.
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Executive Summary

E1 BACKGROUND AND PURPOSE!

The Beaufort Region Strategic Environmental Assessment (BRSEA) forms “part of the science-based
review included in the December 20, 2016 US-Canada Joint Arctic Leaders’ Statement. The BRSEA is
intended to be a proactive planning tool in which hypothetical future industrial development scenarios are
assessed to provide an understanding of the mechanisms through which adverse and positive effects
could occur, the potential outcomes (e.g., adverse effects and positive benefits), and applicable
management approaches, as well as important information gaps and research needs
(https://brsea.inuvialuit.com/About).

The spatial limit of the BRSEA is the marine area of the Inuvialuit Settlement Region (ISR) (i.e., the
Canadian Beaufort Sea within the Inuvialuit Settlement Region (ISR) up to the ordinary highwater mark of
the coastlines) (Figure E-1). Environmental effects of human and industrial activities on land and fresh
water systems within the ISR are outside the geographic scope of this assessment. The temporal limit of
the assessment is from 2020 to 2050.

Seasonal designations for the assessment were based on sea ice conditions (i.e., Ice, Spring Transition,
Open Water and Fall Transition seasons) as opposed to calendar dates or seasons (i.e., winter, spring,
summer and fall). Sea ice seasons better reflect how seasonal changes influence the physical and
biological environment, and the distribution, intensity and types of traditional uses of marine areas by the
Inuvialuit.

E2 LIMITATIONS AND ASSUMPTIONS

The study duration and budgetary constraints for this Data Synthesis and Assessment Report required
that the assessment be tightly scoped to focus on Valued Components (VCs) of greatest importance to
the Inuvialuit, and the effects most likely to affect the sustainability of the selected biophysical, socio-
cultural and economic VCs.

The Data Synthesis and Assessment Report used and cited a large number of primary sources, existing
compendiums and information syntheses for TLK and western science?, with a focus on information on
existing conditions and trends for the VCs that are most likely to be affected by human and industrial
activities, as well as on effect mechanisms, pathways, and outcomes. A comprehensive synthesis of what
is known for every VC was not within the scope of this study. No quantitative physical, biological, or
economic modelling was undertaken to predict the effects of potential future development on VCs.

' Section of the Executive Summary are prefaced by the letter E (e.g., Section E1.1.1); sections in the main report
are referred to using only numbers (e.g., Section 1.1.1).

2 Sources of TLK and western science that were available as of November 30, 2019 were used in the preparation of
this report. While a number of additional studies undertaken by the BRSEA became available after this date, they
were not able to be used in the State of Knowledge or the assessment of environmental effects.
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The scenarios used for this assessment deliberately reflected different types and intensities (i.e., low to
high) of human and industrial activities and were loosely based on past oil and gas activities in the region.
While the scenarios realistically reflect how certain activities might be carried out, they are not real
projects, nor are they site- or temporally-specific.

Given these factors and regional nature of the assessment, the discussion of regulatory requirements,
existing conditions, potential effects, mitigation measures, and recommendations for monitoring are, in
most cases, not spatially- and temporally-specific.

These aspects do not detract from the value of this Data Synthesis and Assessment Report; rather they
are in line with the scope of a Strategic EA (as opposed to a regulatory EA), and help define the scope
and focus and set realistic expectations as to their outcomes.

E3 APPROACH

The assessment of potential environmental effects was supported by three major tasks:

e scoping and development of the three foundational elements for the assessment: the scenarios, use of
TLK, and the prediction of climate change

e preparation of the State of Knowledge - an overview of information from TLK and western scientific
sources on existing and changing conditions in the BRSEA Study Area centred on the VCs selected
for the BRSEA

¢ development of the assessment methodology

E3.1 Foundational Elements

E3.1.1 Scenarios

Five (5) hypothetical scenarios were developed for the assessment: the Status Quo Scenario, three oil
and gas development scenarios that reflect increasing levels of development activity (e.g., low, moderate
and high), and a large oil release event®.The scenarios were used to assess how various types of existing
and future industrial development might affect the physical, biological, socio-cultural, and economic VCs
of the BRSEA Study Area (Chapter 3). The scenarios are intended as a means to explore and evaluate
plausible futures for the region and aid decision makers and organizations to make informed
management choices. None of the scenarios are actual future projects or events.

The Status Quo Scenario (Scenario 1) describes existing and future human use and industrial activities,
that are likely to occur in the BRSEA Study Area over a time frame similar to that for the three
development scenarios (e.g., 2020-2050). As this scenario does not include oil and gas activities, it
provides a basis for considering potential residual effects on biophysical and socio-economic VCs in the
absence of oil and gas activity over the 30-year time frame. Activities considered in this scenario
included: commercial shipping, cruise ship tourism, local boat and snowmobile traffic, ship-based

3 While a large release is a low probability event, effects of an accidental oil spill in the BRSEA Study Area on
marine ecosystems, human uses and cultural vitality are of high concern to the Inuvialuit, other northern residents,
government agencies and a broad range of public stakeholders in Canada and internationally.
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resupply and export for communities and mine-exploration, renewable energy projects, scientific research
cruises, military vessels and exercises, and low-level aircraft overflights.

To explore how environmental effects might vary in relation to the intensity of oil and gas development,
three oil and gas development scenarios were formulated to deliberately include different general
locations within the BRSEA Study Area (e.g., nearshore, moderate depth water and deep water), different
mixes and timing of activities, and different intensities of development. The three oil and gas development
scenarios were:

Export of Natural Gas and Condensates (Scenario 2) describes a potential offshore development in
the nearshore for export of natural gas and condensate from existing land-based reserves on the
Mackenzie Delta. The development involves construction and operation of a twin subsea pipeline
system and an offshore Gravity-based Structure (GBS) loading facility that is located 15-20 km
offshore of the Mackenzie Delta. LNG and condensate would be loaded onto dual-action* Class 3 ice
breaking LNG carriers and condensate tankers which would be loaded approximately once every five
days and operate year-round using a western route via Alaska. Tuktoyaktuk would serve as a logistical
base, while Inuvik would serve as the administrative and business centre. This scenario represents a
low level of offshore development activity.

Large Scale Oil Development on the Continental Shelf (Scenario 3) involves the hypothetical
development and production of oil reserves from existing Significant Discovery Licenses (SDLs) in
moderate depth water (< 40 metres) on the continental shelf, 40 to 50 km offshore. A 3D seismic
survey would be conducted over a 60,000 ha area during the Open Water Season to delineate the
field. An offshore GBS would be positioned in the SDL to provide a base for drilling, oil production and
storage, and loading of tankers. Logistical support would be provided from a wareship, moored next to
the production GBS, with additional support from Tuktoyaktuk and Summers Harbour. Inuvik would
serve as the administrative and business centre. Dual-acting Class 3 ice breaking oil tankers would
take oil out of the Beaufort Sea via an Alaska route year-round with one inbound and one outbound
transit each week. This scenario represents a moderate level of offshore development activity.

Large Scale Oil Development within Exploration Licenses (EL) on the Continental Slope
(Scenario 4) considers an exploration program and hydrocarbon development within Exploration
Licenses (ELs) located in deep water (>100 m to 1200 m water depth) in an area on the slope of the
continental shelf approximately 100 km offshore. A 3-D seismic program would be conducted over an
area of up to 120,000 ha within one Open Water Season to delineate the oil reserves. Two exploration
wells would be completed by a dynamically-positioned drill ship over a period of four years, followed by
the completion of two delineation wells over the next four years. Up to 50 production and injection
wells, grouped within six manifolds on the sea bottom, would be drilled seven to twelve years after
discovery. During production, a single FPSO vessel would be used year-round for processing and
loading of oil onto dual-action tankers. The tankers would exit the Beaufort Sea westward through
Alaska year-round (one inbound and one outbound transit every 5-6 days) and eastward through the

4

Dual-action vessels are an icebreaking ship designed with a typical bow for running in open water and thin ice, but
with a stern design that provides greater ice protection and some icebreaking capabilities; in heavy ice conditions,
the vessel turns and advances stern-first to provide icebreaking capabilities.
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Northwest Passage during the Open Water to early-Fall Transition seasons (one inbound and one
outbound transit each month). This scenario represents a high level of development activity.

The Large Oil Release Event (Scenario 5) examines how an accidental subsea or surface release of oil
from a production platform (e.g., GBS or FPSO) or a surface release from an oil tanker could affect the
biophysical, socio-cultural and economic VCs in the BRSEA Study Area®. Rather than assess a specific
spill location and volume for a large oil release event, a qualitative approach was used that allowed the
assessment team to examine a range of potential outcomes based on oil spills and associated response
measures occurring under different combinations of conditions related to:

e asurface release versus a subsea release
e season (Ice, Spring Transition, Open Water and Fall Transition seasons)
e location of the oil release relative to the Mackenzie River Plume (inside or outside the plume)

¢ movement of oil by ocean currents in the Beaufort Sea

E3.1.2 Use of Traditional and Local Knowledge

Through generations of living on the land, the Inuvialuit have developed intricate knowledge systems
about the interrelationship between the land, waters, plants, and animals upon which traditional uses
depend. In addition, from observations and direct experience over the past 60+ years of oil and gas
activities in the ISR, Inuvialuit have an understanding of how oil and gas development has affected and
may affect the biophysical environment and socio-cultural and economic aspects. TLK also provides
insight on how climate change has and is continuing to affect traditional and cultural uses.

Given this, the Data Synthesis and Assessment Report used and integrated TLK and western science to
describe economic, socio-cultural, and biophysical conditions and trends; predict environmental effects;
identify mitigation measures; and design monitoring and follow-up programs (Chapter 5). To facilitate the
use of TLK, a TLK Framework was developed that includes:

e adatabase of Inuvialuit knowledge and observations
e guidance to the assessors on the use of TLK and the citing and referencing of TLK
e processes to corroborate how TLK was used and cited

The Inuvialuit Regional Corporation (IRC) and Inuvialuit Game Council (IGC) identified the specific TLK
studies and other information to be included in the TLK Framework. These included eight TLK studies
completed specifically for the BRSEA.

Three Inuvialuit beneficiaries -- James Pokiak (Tuktoyaktuk), Doug Esagok (Inuvik) and Trevor Lucas
(Sachs Harbour) -- participated as members of the TLK assessment team. In addition to providing TLK,
they helped corroborate the interpretation and use of TLK in the assessment.

5 Of note, accidents involving cruise ships, cargo vessels, military vessels or research vessels could result in a large
oil release and similar environmental effects.
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E3.1.3 Prediction of Climate Change

Inuvialuit TLK and western science have documented substantial changes in climate and associated
changes in the physical and biological environment in the BRSEA Study Area over the past several
decades. In turn, these changes have altered Traditional Activities, Cultural Vitality, Public Health,
Infrastructure, and the Economy, and directly affected human safety.

Given the 30-year temporal scope of the assessment, a consistent approach for consideration of climate
change was needed (Chapter 6; Appendix C). To achieve this, a single climate change emissions
scenario was chosen from among the potential future greenhouse gas concentration trajectories
developed by the Intergovernmental Panel on Climate Change (IPCC); these are referred to as
Representative Concentration Pathways (RCPs)®. Based on the comparison between observations of key
variables and the predicted trajectories under different RCPs from 2005 to present, the RCP 8.5 scenario
was chosen as the most robust climate prediction for the BRSEA Study Area. The RCP 8.5 scenario has
been called a ‘worst case’ or ‘business as usual’ scenario, and predicts a mean global temperature rise of
5-6° C by 2100.

Current trends and future predictions for key physical attributes under RCP 8.5 are described, including
air and ocean temperatures, precipitation (rain and snow), frost-free days, wind (direction, speed,
variability, frequency of extreme events), sea level rise (including frequency and severity of storm surges),
sea ice (extent, thickness, type, timing, including landfast ice), waves, currents, permafrost conditions,
freshwater runoff, and coastal exposure and erosion. These trends and predictions were used to describe
how climate change might modify:

¢ the types and seasonal timing of activities and choice of equipment for each oil and gas scenario

o the distribution, seasonal movements and populations of marine species, as well as socio-cultural and
economic conditions

o the effect pathways or mechanisms for each valued environmental or social component

E3.2 State of Knowledge

The State of Knowledge (Chapter 7) describes the existing conditions and trends for the biophysical,
socio-cultural, and economic VCs in the BRSEA Study Area (Table E-1) with a focus on the information
required to support the assessment of activity-specific effects and cumulative effects; specifically:

o the importance of the biophysical, socio-cultural and economic VCs to the Inuvialuit

¢ the conservation status or importance of the VCs (e.g., federal and territorial governments, Inuvialuit
organizations, and international agreements)

e the spatial and temporal distributions of the VCs within the BRSEA Study Area
e past and current trends of VCs

e potential trends in VCs as a result of climate change

6 The RCPs considered have been adopted by the Intergovernmental Panel on Climate Change (IPCC) for its fifth
Assessment Report (AR5) (IPCC 2013).
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Table E-1 Valued Components selected by the IRC, IGC and CIRNAC for use in the
BRSEA.
Human Environment
(Socio-Cultural and
Physical Environment Biological Environment Economic Aspects)
e Atmospheric Environment e Rare and Endangered Species and | « Economy
* Climate and Weather Communities » Demographics
e Oceanography ¢ Marine Lower Trophic Levels e Infrastructure
e Sealce * Marine Fish and Habitat o Traditional Activities
« Coastal Dynamics and Sea Floor | * Migratory Birds e Cultural Vitality
Geology * Seabirds « Public Health
¢ Coastal Habitat o Marine Mammals
e Polar Bear
e Caribou
e Invasive Species

E3.3 Assessment Methodology

While the assessment of effects in this report follows a similar set of steps as a project-based
environmental and social impact assessment (ESIA)’, its objective is to describe the range of potential
residual effects on the biophysical, socio-cultural and economic VCs in the BRSEA Study Area that might
occur relative to different development intensities and types of human activities. The assessment
methods are described in Chapter 4. The detailed assessment of potential environmental effects can be
found in Appendix D, and are summarized in Chapter 8 relative to development intensity (which increases
from Status Quo through Scenarios 2 to 4), types of routine activities, and a large oil release event.

The detailed assessment is structured first by the VC and then scenario, examining potential effect
pathways based on the activities described for each hypothetical scenario. Residual effects® are then
discussed using standard effect characterization terms for direction, magnitude, geographic extent,
frequency, duration, reversibility, and ecological and socio-economic context. For the assessment of
cumulative effects, the activities in the Status Quo scenario were assumed to be occurring within the
same temporal scope as each of the three oil and gas development scenarios.

Effects of climate change were considered for both activity-specific residual effects and cumulative
effects; specifically, the assessment describes how climate change might modify the effect pathways and
residual effects characterization for each biophysical, socio-cultural, and economic VC.

Typical steps in a project-specific ESIA include: issues identification, scoping, assessment of effects, identification
of mitigation, assessment, characterization, and significance determination of residual effects and cumulative
effects; and identification of monitoring and follow-up actions).

8 Residual effects assume that proponents and operators of the hypothetical developments would fully comply with
applicable environmental legislation, regulations and guidelines, as well as the additional mitigation measures
identified in the assessment.

.))] [(@::.' KAVIK-STANTEC E7




Beaufort Region Strategic Environmental Assessment Data Synthesis and Assessment Report
Executive Summary
July 31, 2020

E4 ENVIRONMENTAL EFFECTS

Based on the assessment of effects for the Status Quo and the three oil and gas scenarios (Chapter 8
and Appendix D), existing and future industrial activities and human use are expected to resultin a
mixture of potential adverse residual effects and improved benefits for VCs within the BRSEA Study Area.
Adverse effects are typically associated with impacts to the physical and biological environment and
some aspects of the human environment (e.g., strains on Infrastructure and Public Health; changes in
Traditional Activities and Cultural Vitality). Improved benefits largely occur through positive changes in the
local and regional economy, increased employment, and wage income; the ability to purchase equipment
and supplies to support traditional and other activities, and improvements to or development of new
infrastructure. The specific outcomes (i.e., the degrees to which potential residual effects may be adverse
or beneficial) vary depending on the intensity of industrial development and human use, the type of
activity, and the VC. Potential residual effects from a large oil release event are predicted to be adverse.

To provide a visual summary for each potential adverse effect or benefit on a VC relative to development
intensity and types of activity, the residual effects characteristics for geographic scope, duration,
magnitude, and direction were used to derive a single metric referred to as an “effect condition”. Effect
condition was ranked using a simple index scale of negligible, low, moderate and high. Methods for
determining the effect condition for development intensity is provided in Section 8.4.1.1 and for activities
in Section 8.4.2.1.

E4.1 Effects of Increasing Intensity of Development

Table E-2 shows the effect condition for each VC and scenario®; additional details are provided in
Section 8.4.1. Because the effect condition may not be the same throughout the year, the seasons during
which the effects may occur are indicated and, to be conservative, the highest predicted potential effect
condition across all seasons is illustrated by the shading. The residual effect conditions shown in

Table E-2 assume that mitigation measures applicable to routine operations for each of these activities
have been implemented (e.g., best practices or government regulatory requirements that industry would
implement as part of their authorization terms and conditions).

As shown in Table E-2, effect conditions in the Status Quo and the three oil and gas development
scenarios for the Physical and Biological VCs range from negligible to low. Potential environmental
effects on all VCs should be manageable through project planning and design, environmental protection
and mitigation. The Status Quo scenario and low intensity development (Scenario 2) are expected to
result in negligible effect conditions on all biophysical VCs. Moderate and high intensity development
(Scenarios 3 and 4) are expected to result in low effect conditions for Sea Ice, Marine Fish and Habitat,
Migratory Birds, Seabirds, and Marine Mammals, and negligible effect conditions for the remaining
biophysical VCs. High intensity development would also result in a low effect condition for Marine Lower
Trophic Levels.

9 Details on predicted residual effects and mitigation measures are provided in Appendix D; mitigation measures
are summarized in Section 9.2 and listed in Appendix F. Recommendations for monitoring needs related to
potential effects that result from these routine activities are discussed in Section 9.3.
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Table E-2

Possible

Scenarios

Physical VCs

Atmospheric Environment
{Air Quality, GHG, Noise, Light)

Scenario 1
Status Quo

Scenario 2
Export of Natural Gas and
Condensate

Development Intensity

Potential Residual Effect Conditions of VCs under Each Development
Scenario

Scenario 3

Large Scale Oil Development
within Significant Discovery

Licenses on the
Continental Shelf

Scenario 4
Large Scale Oil Development
within Exploration Licenses
on the Continental Slope

Climate and Weather NA NA NA NA
Oceanography (water quality)

Sealce lce, Spring, Fall Ice, Spring, Fall
Coastal Dynamics

and Sea Floor Geology

Coastal Habitat

Biological VCs

Marine Lower Trophic Levels Year-round
Marine Fish and Habitat Open Water Open Water
Migratory Birds Spring, Open Water Spring, Open Water
Seabirds Spring, Open Water, Fall Spring, Open Water, Fall
Marine Mammals Year-round Year-round

Polar Bear

Caribou

Human VCs

Economy Year-round Year-round Year-round Year-round
Demographics Year-round Year-round Year-round
Infrastructure Year-round Year-round Year-round Year-round Year-round Year-round
Traditional Activities ﬁ Year-round Year-round Year-round Year-round Year-round
Cultural Vitality Year-round Year-round Year-round
Public Health Year-round

Potential Residual Effect Condition

high adverse effect condition

moderate adverse effect condition

low adverse effect condition

negligible effect condition

NOTE:

low positive effect condition

maderate positive effect condition

high positive effect condition

Seasons when effect conditions would be present are indicated. Split cells indicate that certain scenarios
may result in both adverse and positive effect conditions.

®a.
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Effects on socio-cultural and economic VCs within the BRSEA Study Area are variable and range from
high positive effect conditions through to medium adverse effect conditions; specifically:

All scenarios are expected to result in positive effect conditions (i.e., improved benefits) to the
Economy due to employment of residents from the ISR, purchase of goods and services from
Inuvialuit and other local businesses, activities involving the transfer of equipment, materials, and
personnel, and taxes and royalties. Effect conditions are expected to range from a moderate benefit for
Status Quo to a high benefit for the three development scenarios.

Demographic effects reflect the potential for projects to help retain residents and attract new
residents and workers within the ISR (due to job availability and economic benefits); effect conditions
range from negligible for Status Quo to low benefits for Export of LNG and Condensate (Scenario 2)
and moderate benefits for the offshore oil developments (Scenarios 3 and 4).

Effect conditions for Infrastructure are a mixture of adverse effects due to increased pressure on local
and regional infrastructure, utilities, waste management and services (e.g., medical and emergency),
and improved benefits associated with potential upgrading of existing infrastructure, building of new
infrastructure, improved resiliency of new and improved infrastructure to climate change, and
associated legacy benefits. Effect conditions are negligible for Status Quo. For the three oil and gas
development scenarios, effect conditions are expected to include a mixture of low adverse effects and
low benefits (e.g., energy security).

Traditional Activities can be adversely affected by direct interference with harvesting activities and
associated travel, as well as indirect effects on harvesters (e.g., noise or presence of activities and
operations) or changes in the distribution and abundance of harvested species. However, a wage
economy may help individuals purchase equipment and supplies to support traditional activities.
Flexible work schedules and rotations may also allow individuals to participate in the wage economy
and still participate in traditional activities. Effect conditions are expected to be negligible for the Status
Quo, low benefits and medium adverse for export of LNG and condensate (Scenario 2) (due to the
potential for greater overlap of development activities with nearshore traditional harvesting) and, low
adverse and low benefits for Scenarios 3 and 4.

Cultural Vitality, like Traditional Activities, is expected to experience a mixture of adverse and positive
effect conditions. Wage economies and the presence of increased industrial activities in the BRSEA
Study Area could reduce participation of Inuvialuit in traditional activities, the use of traditional and
cultural sites and travel routes, participation in creative expression, and the use and transmission of
the Inuvialuktun language. However, wage economies also could allow individuals to purchase
equipment and supplies to support cultural activities and associated travel to cultural sites.
Government and corporate programs could also help sustain the use of Inuvialuktun and support
Inuvialuit art, cultural activities and traditional harvesting. The Status Quo is expected to result in
negligible effect conditions for Cultural Vitality while the three oil and gas development activities are
expected to lead to low adverse effect conditions (i.e., adverse effects are expected to slightly
outweigh the positive effects).

@)][(@::.' KAVIK-STANTEC E.10
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e Public Health includes aspects such as physical and mental health outcomes, personal health,
community and family health, social determinants of health, and health risk behaviours. Health
behaviours can be influenced both positively and negatively by changes in household income that
could result from wage employment. The Status Quo is expected to result in low adverse effect
conditions on Public Health, continuing the current declining trend in Public Health. The three oil and
gas development scenarios would likely result in negligible effect conditions on Public Health (i.e.,
some adverse effects but potential for benefits through improvements in programs and facilities).

E4.2 Effects of Routine Industrial and Human Activities

To summarize how different routine industrial and human activities might affect VCs, activities from the
Status Quo and the three oil and gas development scenarios were sorted into six categories:

e vessels (commercial, recreational, ice-breaking)

e seismic surveys

o offshore structures and related activities (e.g., drilling, pipelines, dredging)
e aircraft activities (fixed wing and helicopters)

o routine discharges and waste management

o logistical and administrative facilities

Since these routine activities could occur throughout the BRSEA Study Area at varying intensities
depending on the scenario, effect conditions were ranked and shaded as adverse (blue), negligible
(white), positive (green) or mixed (gray) effects (Section 8.4.2.1) (Table E-3). More detailed
considerations of the geographic scope, duration, and magnitude effect characteristics, as were done in
Table E-2, were not possible given the large range of effects from these activities across scenarios and
seasons. Residual effect conditions for different types of activities (Table E-3) assume that mitigation
measures applicable to routine operations for each of these activities have been implemented°.

Vessels: Operation and movement of vessels are expected to result in negligible or adverse effect
conditions for physical and biological VCs and some Human VCs (i.e., Infrastructure, Traditional
Activities, Cultural Vitality and Public Health). These adverse effect conditions result primarily from noise,
light, GHGs and other air emissions, habitat disturbance and displacement of biota, wildlife mortality, and
increased pressures on infrastructure. However, vessels can also result in positive effect conditions for
the Economy and Demographics VCs, associated with infrastructure improvements and development,
capacity building, and job opportunities. These same aspects could result in a mix of adverse and positive
effect conditions for the Infrastructure, Traditional Activities, Cultural Vitality and Public Health VCs.
Because all vessels carry fuel either as cargo or propellant, their increased presence and movement in
the BRSEA Study area increases the risk of oil spills.

10 Details on predicted residual effects and mitigation measures are provided in Appendix D; mitigation measures are
summarized in Section 9.2 and listed in Appendix F. Recommendations for monitoring needs related to potential
residual effects that may result from these routine activities are discussed in Section 9.3.
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Table E-3

Activities

Physical VCs
Atmospheric Environment

(Air Quality, GHG, Noise, Light)

Potential Residual Effect Conditions of VCs for Selected Types of

Activities

Vessels
(commercial,

recreational,
ice-breaking)

Noise, light, air quality

Seismic
Surveys

Noise, light, air quality

Offshore
Structures and
related activities
(e.g. drilling,
pipelines, dredging)

Noise, light, air quality

Aircraft activities
(helicopters and
planes)

Noise, light, air quality

Routine
Discharges
and Waste

Management

Logistical and
Administrative
Facilities

Light

: GHG emissions count towards | GHG emissions count towards | GHG emissions count towards | GHG emissions count towards
Climate and Weather Canada GHG targets Canada GHG targets Canada GHG targets Canada GHG targets
. Water quality through i
Oceanography (water quality) inc‘;lease? suspended &Vaatt:rr (ggﬂ]ngr g::ugn arey
sediments

Sealce

Black carbon on ice

Black carbon on ice

Black carbon on ice

Coastal Dynamics
and Sea Floor Geology

Dredging, pipelines

and drilling impacts on
coastal erosion and sub-sea
permafrost

Coastal Habitat
Biological VCs

Marine Lower Trophic Levels

Dredging and pipeline
impacts on coastal habitat

Minor impacts on

plankton; dredging, pipelines
and drilling impacts on
benthos

Habitat quality impacts

Coastal habitat
disturbance

Coastal habitat

Seismic noise effects on
behaviour, physiology,

Dredging, pipelines and

Marine Fish and Habitat disturbance mortality of eggs, larvae g:m?;ﬂg;f: g
and benthic species
. : Sensory disturbance from T ™ Sensory disturbance from
Migratory Birds imvait noise and ight Sensoty disturbance fromight. | ;5 nojee
Sensory disturbance from
. in-air noise and light; Seismic noise effects on " 5 Sensory disturbance from
Seabirds habitat disturbance from behaviour of diving seabirds | Senson disturbance fom light | ;" e
ice breaking
Habitat disturbance through | Seismic noise effects on be- i
Marine Mammals ice-breaking, collision and haviour, physiology, mortality i?;‘iﬁ’gig?“ma“w from
entrapment risk of marine mammals
Habitat disturbance through ’ ’
Polar Bear A Habitat alteration
; Habitat disturbance through Sensory disturbance from
Caribou nearshore ice-breaking in-air noise
Human VCs
Increased employment
Economy {gﬁ;ie:r?d employment from Increased employment Increased employment from tourism and increased Real estate development

commercial traffic

Demographics

Reduce out-migration or
increase immigration with
increased job opportunities

Reduce out-migration or

increase immigration with
increased job opportunities

Reduce out-migration or
increase immigration with
increased job opportunities

Reduce out-migration or
increase immigration with
increased job opportunities

Infrastructure

Use of on-shore
infrastructure development
or increased maintenance,
increased use

Industry improvements in
marine infrastructure

Use of on-shore
infrastructure development
orincreased maintenance,
increased use

On-shore infrastructure
development or increased
maintenance, increased use

Industry improvements in
marine, airports, roads,
municipal and other

Improvements in airports.
and roads

Real estate development
Improvements in airports,
roads, municipal and other
infrastructure

Reduced participation and Reduced participation and Reduced participation and Reduced participation and
food security; subsistence food security; subsistence food security; subsistence food security; subsistence
activities could be affected activities could be affected activities could be affected activities could be affected
o — through changes in through changes in through changes in through changes in
Traditional Activities harvested species harvested species harvested species harvested species
Wage economy could allow
Wage economy could allow Wage economy could allow Wage economy could allow improvements in equipment
improvements in equipment imp in equi i in and supplies for harvesting
and supplies for harvesting and supplies for harvesting and supplies for harvesting
Adverse effects through Adverse effects through
5 Adverse effects through
- g;gg%e:a‘zdhsgzz;e:e of Adverse effects through g;zgige?a‘:dh;r';g:;ecde o Adverse effects through presence of non-Inuvialuit;
Cultural Vltallty non-Inuvialuit; benefits from changes in harvested non-Inuvialuit; benefits from changes in harvested benefits from language
language programs and Speces language programs and Speoes g;%?‘f:ys audvace

wage economy

wage economy

Public Health

and exposure via the consumption of contaminated foods. The fear (or perception) that foods may be subject to
behaviours or mental stress. Impacts on cultural vitality may lead to a decline in public health.

Impacts of these activities on public health could be positive and negative. The ability to generate more household income can lead to better education and training levels, which improves mental
health and public health overall. Increased household incomes could also improve the ability of households to purchase market foods, but these may not be healthier than subsistence foods.
Participation in wage-based employment could result in less time spent on traditional harvesting; however, greater disposable household income could also be used for the purchase of equipment
and supplies needed to undertake harvesting activities. Human health risk may result from exposure to contaminants, including direct exposure, such as to airborne or waterborne contaminants,

can also have health-related

such as avoidance

Activity could cause adverse effect condition on VC

Activity could have negligible effect condition on VC

Activity could lead to positive effect condition for the VC

Activity could result in positive or adverse effect conditions on VC

NOTE: Text in the cells provides a summary explanation of the effect pathways leading to the indicated effect

condition.
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Seismic Surveys: Aside from the potential impacts from the vessels themselves described above,
underwater noise emitted during seismic operations has the potential to result in adverse effect conditions
for Atmospheric Environment and Climate and Weather (e.g., various emissions), and for Marine Fish,
Seabirds and Marine Mammals (e.g., mortality, injury and interference with behaviour and
communications). Effect conditions for Traditional Activities and Cultural Vitality also could be adverse
due to interference with activities and changes in harvested species. In contrast, positive effect conditions
are expected for the Economy VC (e.g., training, job creation), and both adverse and positive effect
conditions for the Public Heath VC.

Offshore Structures: Offshore structures and their related activities are expected to result in adverse
effect conditions for most physical and biological VCs; adverse effect conditions are associated with
noise, light, and air emissions, effects on water quality, and habitat disturbance at the ocean surface and
the ocean floor. Effects conditions for Marine Mammals and Caribou are expected to be negligible. Effect
conditions for some aspects of the Traditional Activities and Cultural Vitality VCs are expected to be
adverse because of the indirect effects on physical and biological resources, potential interference with
traditional and cultural activities (infrastructure and operations closer to shore would have a greater effect
than developments further offshore), and the direct effect of an increased presence of non-Inuvialuit
workers. The Economy, Demographics and some aspects of the Traditional Harvesting VCs would
experience positive effect conditions due to training and employment from offshore activities,
demographic benefits (e.g., in-migration to region including Inuvialuit and others), and onshore
infrastructure upgrades and development. While the presence of offshore oil and gas structures in the
BRSEA Study Area would increase the risk of oil spills, these activities are strongly regulated; projects
would be required to employ measures to reduce the likelihood of operational accidents and be ready to
respond quickly and effectively to spills.

Aircraft. Aircraft will emit noise, light and air pollutants that are expected to result in adverse effect
conditions for the Atmospheric Environment VC (through GHG emissions and black carbon deposition),
as well as for the Migratory Birds, Seabirds, Marine Mammals, Caribou, Traditional Activities and Cultural
Vitality VCs through in-air noise and physical disturbances. However, standard and easily implementable
mitigation measures (e.g., overflight exclusion zones, minimum flight altitudes) can effectively mitigate
these effects. Increased aircraft activities could result in positive effect conditions for the Economy and
Demographics VCs, and some aspects of the Infrastructure and Traditional Activities VCs through
infrastructure improvements and development, increased employment opportunities, and positive
demographic changes.

Routine Discharges and Waste Management. Because routine discharges and waste management are
heavily regulated on an international and national basis and monitored, these activities are expected to
result in a negligible effect condition for most VCs; the only exceptions are Oceanography and Marine
Lower Trophic Levels which may experience adverse effect conditions due to changes in water and
sediment quality.

Logistical and Administrative Facilities: Depending where and how the new facilities are constructed,
they could result in adverse effect conditions for the Atmospheric Environment (increased light pollution)
and the Coastal Habitat VCs. The development and use of logistical and administrative facilities would be
a positive outcome from activities associated with Scenarios 1 to 4. New development would generate
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onshore employment opportunities, thus benefiting the Economy and Demographics VCs and some
aspects of the Traditional Activities VC (e.g., ability to purchase new equipment and supplies). Depending
on the scale of the developments and hiring practices, Cultural Vitality could be adversely affected
through an increased presence of resident non-Inuvialuit workers but positively affected by a wage
economy, and support for cultural activities and language retention.

E4.3 Large Oil Release Event

A large oil release event would result in adverse effect conditions for all VCs except Climate and
Weather, although the adverse effects to VCs may differ based on the location and timing of the oil
release, the susceptibility of the VC to oil, and the temporal and spatial overlap of the VC in relation to the
oil release and trajectory (Table E-4).

For the physical environment, adverse effect conditions from an oil spill are expected to be most severe
for the Oceanography (water quality) and Coastal Habitat VCs, both of which would affect other VCs such
as Marine Lower Trophic Levels, Marine Fish and Habitat, Migratory Birds, Seabirds, Marine Mammals,
Traditional Use, Cultural Vitality, and Public Health.

Clean-up activities for large oil releases could result in adverse effect conditions for the biophysical and
human environment VCs, as well as require substantial increases in coastal vessel and aircraft traffic to
support clean-up activities. Proponents and operators of a proposed future oil and gas project would be
required to plan and be prepared to mobilize a spill response and have the financial resources to
complete the clean-up of a spill and restore damaged areas.

E4.4 Cumulative Effects

Cumulative effects were assessed for the activities within Status Quo (Scenario 1) scenario, and
separately for each of the three oil and gas development scenarios (Scenarios 2 through 4) in
combination with the activities in Scenario 1. Cumulative effects were not assessed for a large oil release.

E4.4.1 Cumulative Effects and the Biophysical Environment

Few cumulative effects are expected for the physical environment VCs.

Cumulative effects could affect some biological VCs, especially where habitat disturbance from some
activities may overlap with direct behavioural, physiological or health effects from others. For the
Migratory Bird VC, disturbance effects resulting from multiple human activities could act cumulatively with
changes in habitat quality and result in higher magnitude effects. For the Marine Mammal VC, the
intensity, longer duration, and geographic overlap of human activities in Scenarios 1 to 4 could increase
seasonal exposure to underwater noise events and have a measurable effect on marine mammal habitats
in the region. In addition, the rapid shift in marine habitat quality and availability from climate change
could amplify effects on Migratory Birds, Seabirds, Marine Mammals and Polar Bear to a point where
effects resulting from multiple human activities could act cumulatively with effects from climate change,
resulting in higher magnitude effects than at present.
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Table E-4 Potential Resdiual Effect Conditions of VCs for Scenario 5

. . Scenario 5
Possible Scenario —» :

Physical VCs

Atmospheric Environment (Air Quality, GHG, Noise, Light) | Open Water

Climate and Weather

NA

Oceanography (water quality)

Year-round

Sea lce

Ice, Spring, Fall

Coastal Dynamics and Sea Floor Geology

Coastal Habitat
Biological VCs
Marine Lower Trophic Levels

Open Water

Year-round

Marine Fish and Habitat

Year-round

Migratory Birds

Spring, Open Water

Seabirds

Spring, Open Water, Fall

Marine Mammals

Year-round

Polar Bear

Year-round

Caribou
Human VCs
Economy

Open Water

Year-round

Demographics

Infrastructure

Year-round Year-round

Traditional Activities

Year-round

Cultural Vitality

Year-round

Public Health

Potential Residual Effect Condition

high adverse effect condition

moderate adverse effect condition

low adverse effect condition

negligible effect condition

low positive effect condition

moderate positive effect condition

high positive effect condition

NOTE: Seasons when effects would be present are indicated. Split cells indicate that the scenario may result in both
adverse and positive effect conditions.
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Negligible cumulative effects from industrial and human activities in the four scenarios are expected on
the Marine Lower Trophic Levels, Marine Fish and Fish Habitat, and Caribou VCs. However, climate
change induced effects on Marine Fish and Fish Habitat could reduce the overall resiliency of populations
and communities and result in lower ability to withstand effects from multiple activities.

E4.4.2 Cumulative Effects and the Human Environment

Cumulative effects on human environment VCs are likely to involve a combination of beneficial and
adverse effects. Offshore development activities described in Scenarios 2 to 4, combined with activities of
Scenario 1, would result in a beneficial cumulative effects to the Economic and Demographics VC within
the ISR, NWT and Yukon through an increase in and diversification of employment opportunities.
Cumulative effects on the Infrastructure VC are likely to occur but are difficult to predict; adverse effects
from increased pressure on infrastructure, businesses and services may be balanced to some degree by
infrastructure upgrades, new infrastructure and businesses, and improvements in existing infrastructure
for resiliency to climate change.

Cumulative effects on Traditional Activities, Cultural Vitality and Public Health are predicted to be
adverse. The direct and indirect effects of construction activities, offshore structures and increased vessel
and air traffic could lead to changes in traditional harvesting and other cultural activities. Human-
associated effects in combination with effects of climate change on harvested species and habitats may
act synergistically to reduce the amount of traditional food per household, opportunities to transmit
harvesting knowledge and culture activities between generations, and the use of Inuvialuktun and other
Indigenous languages. Benefits of the wage economy and support of cultural programs and traditional
activities by government and industry would help to balance some of these adverse effects.

Public health is a complex response to a variety of circumstances and, thus, is susceptible to potential
cumulative effects associated with the wage economy, household income, traditional practices, and the
availability of health and education services. Climate change could further influence the cumulative
effects on Public Health by reducing traditional harvesting and consumption of traditional foods, as well as
contributing to additional human health risks related to food spoilage and northward migration of insect
and mammal disease vectors.

E4.5 Effects of Climate Change on Environmental Effects

Over the last few decades, TLK holders and western scientists have observed substantial changes in
weather patterns and ice conditions in the BRSEA Study Area which could affect how industry may
conduct their activities in the offshore, as well as modify the predicted range of environmental effects from
industrial activities and human use. Climate change is also altering the baseline conditions of VCs and is
likely to change potential effect pathways.
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E4.5.1 Effects of Climate Change on the Physical Environment

While the effect of climate change on the Atmospheric Environment (e.g., air noise, and light emissions
from increased vessel activity during a longer Open Water Season) is small, the effects on other physical
VCs are expected to be substantial. The combined changes in sea ice extent, dynamic processes, and
timing of sea ice formation and breakup are key effects of climate change that directly affect ongoing
industrial and socioeconomic activities throughout the ISR. Climate change is also contributing to coastal
erosion along all parts of the coastline of the BRSEA Study Area at varying rates depending on local and
regional geological, permafrost and oceanographic conditions. Water temperatures are also rising due to
loss of sea ice and warm water inputs to the Beaufort from the Pacific Ocean.

E4.5.2 Effects of Climate Change on the Biological Environment

From a biological perspective, climate change effects are likely to overwhelm effects on VCs from human
activities (except for a large oil release; Scenario 5). Physical stressors on marine species (e.g., altered
ocean temperature, reduced extent and quality of sea ice, increased ocean acidification) may shift
species assemblages and distributions, affect species fithess, and make biological VCs less resilient to
human pressures. The shift in the distribution of sea ice and open water habitat will adversely affect
Marine Fish and Fish Habitat, Migratory Birds, Seabirds, and Marine Mammals by altering the timing of
migration and length of time spent in the BRSEA Study Area. Changes in sea ice also could affect
reproductive strategies, the distribution of prey species and alter available sea ice habitat.

E4.5.3 Effects of Climate Change on the Human Environment

The predicted effects of climate change on the Human Environment VCs and the effects from scenario
related activities are mixed. Climate change effects on the Economy and Demographics could be
beneficial or adverse. Climate change effects such as sea level rise, increases in storm surge frequency
and strength, waves, sea ice extent and location, and permafrost degradation are predicted to adversely
affect the Infrastructure, Traditional Activities and Cultural Vitality VCs in the BRSEA Study Area. These
changes would directly and adversely affect travel and safety, as well as indirectly affect harvested
species and the landscape. In turn, Public Health could be adversely affected through changes in food
security, dietary changes and increased risk of disease. As for the biological VCs, the direct and indirect
effects of climate change are likely to overwhelm any effects from local human activities on the Human
VCs, except for the Economy.
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E5S CONSIDERATIONS FOR FUTURE INFORMATION AND
MANAGEMENT DIRECTIONS

As described in the Terms of Reference (Appendix A), the BRSEA is intended to support informed
decision-making around possible future resource development and management, including offshore oil
and gas development, as well as environmental conservation programs, community sustainability and
subsistence activities, and other complementary commercial activities (Terms of Reference, Appendix A).

During the preparation of the Data Synthesis and Assessment Report, opportunities were identified to
proactively manage adverse risk and improve the potential for benefits to biophysical, socio-cultural and
economic VCs by applying concepts and outcomes of the assessment to future planning programs, policy
directions, management approaches and perhaps legal instruments. In addition, information needs -
pertaining to TLK and western science - were identified in relation to baseline data gaps, improving our
understanding of effect pathways, monitoring the effectiveness of mitigation measures and best practices,
and adaptive management (Chapter 9). Recommended management directions and information needs
are described for:

¢ management of human, commercial and industrial activities in the Beaufort Region
e research and monitoring needs
o effects management

e planning, preparedness and response to a large oil release event

E5.1 Management of Human, Commercial and Industrial Activities in the
Beaufort Region

A variety of human, commercial and industrial activities will continue to occur within the BRSEA Study
Area over the next three decades, including traditional and local use, recreational use, community
resupply, infrastructure development, coastal tourism, cruise ship activities, military patrols and exercises,
shipping transits, and aircraft activity. Regardless of whether existing activities continue (e.g., Status
Quo), new types of industrial projects are proposed (e.g., offshore wind energy, subsea mining), or some
level of oil and gas development proceeds, impact management will require enforcement of existing
federal, territorial, and local legislation, regulations and permitting requirements, as well as ongoing
evolution of these instruments to adapt to changing conditions and technology. Adherence to international
agreements (e.g., MARPOL) also will be required. There also will be a need to monitor performance and
compliance of regulatory requirements and address deficiencies if identified.

A number of collaborative initiatives involving the federal government, the IRC, other Inuvialuit
organizations, the Government of the Northwest Territories (GNWT) and Government of the Yukon, are
currently underway to address a wide range of policy, planning and regulatory instruments that are
consistent with the Inuvialuit Final Agreement. These include: jurisdictional controls, vessel management,
management of cruise and coastal tourism, use and management of renewable and non-renewable
resources, marine planning and protected areas, socio-cultural resiliency, and revenue sharing and
benefits. These combined initiatives will support informed decision-making for future development and
management that balance risks and benefits at local, regional and national scales, with an end goal of
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social and environmental sustainability, cultural vitality, complementary commercial activities and
associated economic sustainability.

E5.2 Research and Monitoring Needs

While a wealth of TLK and western science has been gathered on the status and trends of the VCs for
the BRSEA Study Area, an assessment of environmental effects, such as described in this report, require
specific types of information and understanding that is not easily observed nor a frequent focus of
scientific research. In summarizing relevant baseline information (Chapter 7) and conducting the detailed
effects assessment (Appendix D), targeted research and monitoring needs were identified with respect to:

e establishing a better baseline for key VCs
e improving our understanding of effects of certain activities on VCs
e detecting potential effects and managing change

Specific research and monitoring needs are described for each of the physical, biological, socio-cultural
and economic VCs in the detailed assessment (Appendix D) and are summarized in Section 9.2.

Consistent with the approach to the BRSEA, these research and monitoring programs should be co-lead
by the IRC and the Government of Canada. Collaboration of Inuvialuit and western science specialists
should occur throughout the full life cycle of each study or program to gain the greatest benefit from these
two knowledge systems. Inuvialuit TLK holders and western scientists should be co-involved in the study
scope and design, execution of the work, analysis and interpretation of information, reporting and
communication of findings, and follow-up actions. In addition, Inuvialuit communities must have
opportunities to be informed of the studies or programs and provide input during the planning stages, with
regular updates and input as the study or program progresses. The Inuvialuit communities also must be
provided with a final presentation on findings and conclusions (including providing digital and hard copies
of materials and a public language summary).

E5.3 Effects Management

Approaches for management of environmental effects are discussed in relation to:

¢ environmental management and mitigation measures

e adaptive management

E5.3.1 Environmental Management and Mitigation Measures

The effects assessment in this report assumes that standard mitigation measures, best industry practices
and environmental management requirements and conditions as specified in operating permits and
licenses are followed to reduce environmental impacts from specific routine activities (e.g., vessels,
seismic surveys, offshore activities, aircraft activities, routine discharges and management). Mitigation
measures and environmental standards are summarized in Section 9.3.1 for the six types of routine
activities (Section E4.2). In addition, measures are described to mitigate potential adverse effects on
socio-cultural and economic aspects for communities in the ISR, NWT and Yukon. A full list of mitigation
measures from the detailed effects assessment is provided in Appendix F.
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E5.3.2 Adaptive Management

Managing complex-adaptive social-ecological systems requires an adaptive integrated approach that
addresses the interplay between societal choices and the associated socio-cultural and ecological
cumulative impacts. The focus is on managing human interactions with the ecological system, not about
managing the ecological system (e.g., fisheries ecosystem-based management), or even one component
of it (e.g., caribou). General principles, development, and implementation of an adaptive integrated
management framework for the BRSEA Study Area are discussed in Section 9.3.2, with a focus on seven
principal elements:

1. Goals 5. Monitoring
2. Governance 6. Actions

3. Indicators 7. Evaluations
4. Limits and Thresholds

An adapted integrated management framework that integrates key ecological, socio-cultural and
management principles can move the current findings and recommendations forward to an actionable tool
that would help to adaptively safeguard the social-ecological integrity and values of the ISR in the face of
inevitable future changes.

E5.4 Planning, Preparedness and Response for a Large Oil Release Event

Effects of an accidental oil spill in the BRSEA Study Area on marine ecosystems, human uses and
cultural vitality are of high conce