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The Nunavut Impact Review Board has conducted this assessment under the
authority of Article 12, Section 12.2.4 of theAgreement between the Inuit of the
Nunavut Settlement Area and Her Majesty the Queen in right of Canada
(Nunavut Agreementandinaccorcance wi t h
set out in Article 12, Section 12.2.5 of thlunavut Agreemenand the Nunavut
Planning and Project Assessment A&.C. 2013, c. 14, s. 23 as set out below:

12.2.5

t he

Boar doés

In carrying out its functionghe primary objecties of NIRB shall be at all
times to protect and promote the existing and future-bettg of the

residents and communities of the Nunavut Settlement Area, and to protect the

ecosystemic integrity of the Nunavut Settlement Area. NSR&l take into

accaint the welbeing of residents of Canada outside the Nunavut Settlement

Area.

23(1) The Board must exercise its powers and perform its duties and
functions in accordance with the following primary objectives:
(a) to protect and pron® the existing anduture weltbeing of the
residents and communities of the designated area; and
(b) to protect the ecosystemic integrity of the designated area.

23(2) In exercising its powers or performing its duties and functions in
accordance witlthe objective set out in paragraph (1)(a), the Board
must take into account the w4leing of residents of Canada outside
the designated area.
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FOREWORD

The Nunavut Impact Review Board (NIRB or Board) is an independent Institution of Public
Government created by tiNunavut Agreemerthat has extensive experience performing impact
assessments throughout the Nunavut Se#tterArea. The Strategic Environmental Assessment

of the potential for oil and gas development in Baffin Bay and Davis Strait (the SEA) was
coordinated by the NIRB flowing a referral by the Minister of Northern Affairs in February 2017
through to the Fial Public Meeting in March 2019 and issuance of this Final SEA Report in July
20109.

Currently there is anoratoriumor ban on oil and gas exploration in the watgrghe Canadian
Arctic. This moratoriumwas put in place for five (5) years by the Gowveemt of Canada in
December 2016. In 2021 the Government of Canada will revisit this decision. The findings and
recommendations of the NIRB resulting from the SEAI wbntribute a Nunavdbased
perspective to be considered by the Government when mdkadecision. The Board believes

that these findings and recommendations will also be useful for informing other policy and
planning initiatives for Nunavut and tiganadian Arctic moving forward.

Thepurposeof the SEA was to better understand the ipbss$ypes of oil and gas related activities

that could be proposed in Baffin Bay and Davis Strait and the potential risks, benefits, and
management strategies rethte these activitiesThe Final SEA Report describes the hypothetical
development scenas that were examined to better understand what these activities could look
like, identify gaps in available information, address questions and gauge public cancelegd

to recommendations for moving forwar&ummaries are provided of the comprelenseview

of available literature and the extensive public engagement that was undertaken throughout this
assessment, as well as the outcomes of the analysis otiglo&dfects of possible oil and gas
activities. Importantly, the report also includestensive references to the background
documentation and the knowledge and Inuit Qaujimajatugangit that informed and enriched the
SEA, leading to the Board's centrainclusion and9 recommendations for moving forwarset

out in summary form in Chapterahd discussed in detail in the balance of the report.

The SEAwas truly a collaborative effort that would not have been possible without the
significart and ongoing contributions of the NIRB, Nunavut Tunngavikohporated the

Qikigtani Inuit Associationthe Government of Nunavut, Crowndigenous Relations and

Nort hern Af fairs Canada (coll ectively 6t he
intervenorsand the many community members from the 10 interested communities of Grise
Fiord, Resolute, Arctic Baypond Inlet, Clyde River, Qikigtarjuaq, Pangnirtung, lqaluit, Cape
Dorset, and KimmirutAlthough at times this has been a challenging process fooradlecned,

the NIRB is confident that the lessons learned in this assessment establish an importatdfound

for future strategic assessments in Nunavut and the Canadian Arctic and for other types of
development.

In particular, the Boardecognizegha this assessment has made significant progress with the
respect for and treatment of Inuit knowledged axperience, and the NIRBpplaudsthe
significant efforts of the Qikigtani Inuit Association to coordinate the collection of input from
communities ad advise on its appropriate treatmehiie Board thanks all who gave so generously
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of their time, knowedge, experiences, stories, and perspectives; while the NIRB acknowledges
that many participants faced time, capacity, and financial limits that affdwe ability to fully
engage in the SEA process, the Board is grateful for the contributions aifidesaanade by all

who chose to patrticipate.

The Board Members of the NI RB wo upfof@ssibnalikne t o t
and hard work over the past 2+ years to bring the SEA to completion. In particular, the Board
recognizes that the $Ebenefited significantly from the dedication and commitment of Heather
Rasmussen, the Boar do sankgaujHeatherdor theacoudtless ouroyoug h o u t
have dedicated to leading this work and ensuring that the Board heard a diverse range of
perspectives and voices to support our decisi@king for the SEA.

Sincerely,

Kaviq Kaluraq
Acting Chairgerson
Nunavut Impact Review Board
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AVANT -PROPOS DE LA PRESIDENTE

La Commi ssi on du Namenadesuépercudsians ((p@NERd®ela Cothmission)

est un organisme gouvernemental public et indépendant créé en véricaed du Nunavut

ElI'le poss de une vaste exp®rience en mati re
Nunavut. noéo®waiuanhnemental e strat®gique (I 6E
pétroliere et gaziere dans la baie de Baffin el@oit de Davis a été coordonnée par la CNER a

|l a suite déune recommandation du miniceéenre des

f®vrier 2017 et sbest termin® avec |l a derni r
publicatonduapport d®finitif de | O06EES en juillet 20
En ce moment, il y a un moratoire oudansfeg i nt e
eaux de | 6Arctique <canadien. Ce moratoire a

décembre 2016 pourun®p i ode de cing (5) ans. Cette d®ci
gouvernement du Canada en 2021. Grace aux observationsrecammandations de la CNER
d®coul ant de | 6EES, |l e gouvernement poiverra pr
du Nunavut. Selon la Commission, ces observations et recommandations serviront également a
®cl airer d 6 aut r dcationi eh potitiguas futures sconatraant del Nunavut et

| 6Arctique canadi en.

LOEES avait pour butt ydee smideduaxc td oomp r®esn dor®et rlod §
étre proposés pour la baie de Baffin et le détroit de Davis, de méme que legestdetstratégies

de gestion et |l es risques ®ventuels se rappo
préesat e | es sc®narios doéexploitation hypot h®tic
comprendre a quoi ces activités pourraiesseenbler, de déterminer les lacunes qui existent sur

l e plan de | 6i nformati on, deesuré® pesinqliétwdesapuix qu e
déaboutir © des recommandati ons. Léanal yse ap
résultats dda mobilisation du public a grande échelle qui ont eu lieu dans le cadre de cette
évaluation, de méme que lesrésultaasdl 6 anal yse des effets potent|
gazieres possibles, sont resumés dans le rapport. Fait importapipdet @omprend également

de nombreuses r ®f ®r ences ~ | a documentation d
auxl nui't Qaujimajatuqgangitegupeomits ®ddabo ®t iett
centrale de | a Ca@9rendamsandations, celiehétant réesumées au ghapitre

1 et abordées en détail dans le reste du rapport.

LOEES est |l e fruit doun effort collectif qui
constant de la CNER, de Nunavut Tunngavik Inooaged, de la Qikigtani Inuit Association, du
gouvernement du Nunavut, de Relations Courehuachtones & Affaires du Nord Canada

(coll ectivement |l e ¢ groupe de travail de | 6E
de nombreux membres des diallectivités concernées, soit Grise Fiord, Resolute Bay, Arctic

Bay, Pond Inlet, Clyde River, Qikigtagq, Pangnirtung, Igaluit, Cape Dorset et Kimmirut. Bien

gue le processus se soit avéré difficile pour toutes les personnes concernées par mahgs, la

estime que les lecons apprises dans le cadre de cette évaluation serviront de fondement important
aux®val uations strat®giqgues susceptibles doé°tr
canadien pour dbéautres twvgnres de projets dbéexp
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Par aill eur s, |l a Commi ssion est ddavis que ¢
progres sur le plan du respect et du traitement des connaissances et des expériences des Inuit. La
CNER tient a souligner les efforts remarquables d&sqar la Qikigtani Inuit Association en

matiére de coordination de collecte de données aupres desivitdieetinsi que de conseils pour

le traitement adéquat des données. La Commission tient a remercier toutes les personnes et tous
les organismes quind généreusement fait don de leur temps, de leurs connaissances, de leurs
expériences, de leurs histoiedsie leurs perspectives. La CNER sait que de nombreux participants

ont fait face a des contraintes sur le plan du temps, des capacités et des,fr@mrtcaintes qui

|l es ont emp°ch®s de se vouer enti rement a
remnnaissante pour les contributions et les sacrifices faits par toutes les personnes qui ont prété
main-forte.

Les membres du c odedaeCNER reihrermientie perisanrielrda la CNER pour
son professionnalisme et son dur labeur au courselesderniéres années et plus dans le but de

mener |l 6EES ° bi en. En particulier, l a Commi
bénéficié du déwo e me n't et de | 6engagement déHeat her F
Commission pendant toute laduréedl 6 ®v al uati on. Heather, nous v
innombrables que vous avez consacrées a la direction de cette tache et pour avoa [Eermis
Commi ssion doé°tre ° | 6®coute dobéun ®ventail d
décisionpri ses dans | e cadre de | 6EES.

Cordialement,

%4 MwWi%%QJLAig

Kaviq Kaluraq
Présidente intérimaire
I 2YYA&daA2y Rdz bdzy | @dzii  €dadsibia S

(s}
puli
(s}
@)
(s}
m
-<
(s}
<
pufi
(V)
Qx
p
Rey)
-
[}

NIRB Final SEA Report NIRB File No. 17SN034 Pageviii



KEY TERMS

For the purposes of the NIRBO6s SEA FErmaial Rep
accordance with the definitions that follow:

Ballast Water water carried in special tanks in a ship to improve stability and
balance of theassel.

Bathymetry the study of water depth: the distance ofshabedrom the water
surface.

Benthic flora and fauna  plants and animals on tlseabed

Bilge Water wastewater that collects inside the hull of a ship.

Blowout Preventer large piece of egpment that sitsiwtop of the well with a valve that
can be closed to prevent an uncontrolled release of oil or gas.

Climate Change changes to weather conditions and climate that may be caused by
human activities.

Cumulative Impacts combined environmentampacts frompast, present, and future
projects and activities in an area.

Delineation Drilling used to determine whether an oil or gas resource (reservoir) is there
and how deep it is.

Effect a change to a valued component of the environment fromiaryact

Exploration Drilling used to determine how wide the oil or gas resource (reservoir) is.

Fouling accumulation of oil on equipment such as fishing gear of vessels.

Fracture gradient the amount of pressure needed to generate fractures in a rock at a
given depth.

GasHydrate a solid icelike form of water that contains gas inside its cavities.

The gas is mostly methane and can form in pipelines and pose
problems, so a substance is used to slow down or prevent gas
hydrates from forming.

Global Warming thewarming of tle Earth from the release of greenhouse gases, such
as carbon dioxide, into the air from human activities.

Greenhouse Gas a gas that contributes to the warming of the Earth, for example,
carbon dioxide.

Hydrocarbon oil and/or gas.

Iceberg a lage piece of leshwater ice that has broken off a glacier and is
floating freely in open water.

Impact negative or positive influence from an activity and the environment.

Invasive Species animals and plants that are not naturally found in the area &ed ha

been broughfrom somewhere else.
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Inuit Qaujimajatugangit

Inuit Qaujimaningit

Mitigation
Oil and Gas Field

Plankton

Polynya

Pore pressure
Reservoir
Sediment
Seismic Activity
Seismic Survey

Transboundary Effects

Turbot
Wareship

Wellbore
Worst-case scenario

a morality that is the base for Inuit existence. It is the belief system
at the core of Inuit identity and governs Inuit society.

what Inuit know and a collective knowledf®t is more &cent in
nature. It can be related to Inuit Qaujimajatugangit that has evolved
or changed in recent times.

a plan or an action taken to avoid or reduce a negative effect.

a location in theseabedvhere oil and gaquantities g large enough
to support oil and gas production.

small (microscopic) plants and animals living in marine water; are a
source of food for other animals (for example, fish).

open watesurrounded by ice

the pessure of fluls within the pores of a reservoir.
a subsurface pool of oil or gas resource.

a layer of sand particles on teeabed

earthquakes and resulting tsunamis.

the use of sound generating deddo assist in locating oil and gas
fields in theseabed

environmental impacts that can spread across other territories,
provinces, or countries.

commonly used in the communities to refeGi@enland halibut

anchoed vessel for offshore storage to: carry fuel, drilling materials
and other supplies; store and ship waste products; provide
maintenance and repair operations, and support helicopter, well
control, and oil spill response em@tions

hole drilled inexplore and recover oil and gas resources.

refers to the worst possible type of accident with the most negative
effects that could potentially occur associated with a development,
used for planning andpreparing for required responsesd
prevention

NIRB Final SEA Report
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ACRONYMS AND ABBRENWSI

ACRONYM DEFINITION

AFA Arctic Fishery Alliance LP

AMAP Arctic  Monitoring  and
Assessment Programme

BF Baffin Fisheries

BOP Blowout preventer

CAAQS Canadian  Ambient  Air
Quality Standards

CAPP Canadian  Association of
Petroleum Producers

CCG Canadian Coast Guard

CDD Commercial Discovery
Declaration

CIRNAC CrowntIndigenous Relations
and Northern Affairs Canada

CNG Compressedllatural Gas

COGOA Canada Oil and Gas
Operations Act

CPRA Canada Petroleum Resources
Act

dBA Decibel

DFO Fisheries and Oceans Canada

EAMRA Environment Agency for
Mineral Resources Activities

EBSA Ecologically and Biologically
Significant Area

ECCC Environment and Climate
Change Canada

EL Exploration Licence

FEED Front end engineering and
developnent

FLNG Floating Liqufied Natural
Gas vessel

FPSO Floating Production Storage
and Offloading vessel

GHG Greenhouse gas

GN Government of Nunavut

Hz Hertz

NIRB Final SEA Report

HTA
HTO

IBA
INAC

IPCC
IUCN

km
LNG

MBS
NADF
NEB
NWA
NFA

NIRB
NMCA

NOx
NRCan
NTI

NWA
NWMB

PC
PL
PM2s
QC
QIA

NIRB File No. 17SN034

Hunters and Trappers
Association
Hunters and Trappers

Organization
Important Bird Areas

Indigenous and
Affairs Canada

Intergovernmental Panel for
Climate Change

International Union for the
Conservation of Nature

Kilometre
LiquefiedNatural Gas
Magnitude (Richter scale)
Metre

Migratory Bird Sanctuary
Non-aqueous drilling fluids
National Energy Board
National Wildlife Area

Northern

Nunavut Fisheries
Association

Nunavut Impact Review
Board

National Marine

Conservation Area
Nitrogen Oxides
Natural Resources Canada

Nunavut Tungavik
Incorporated

National Wildlife Area
Nunavut Wildlife

Management Board
Parks Canada

Production Licence
Particulate Matter
Qikigtaaluk Corporation
Qikigtani Inuit Association
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QWB
RCP

SARA
SBA
SDL

SEA

SSRW
TC
TCF

NIRB Final SEA Report

Qikigtaaluk Wildlife Board

RepresentativeConcentration
Pathways

Species at Risk Act
Significant Benthic Areas

Significart Discovery
Licence

Strategic Environmental
Assessment

Same Season Relief Well
Transport Canada
Trillion cubic feet

USD
VEC

VOC
VSEC

VSP
WBDF
WWF
2D

3D

NIRB File No. 17SN034

United States Dollars
Valued Ecosystem
Component

Volatile Organic Compounds
Valued SocieEconomic
Component

Vertical seismic profiling
Waterbased drilling fluids
World Wildlife Fund

Two dimensional

Three dimensind
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CHAPTER 2: INTRODUCTION AND BAKGROUND

2.1. INTRODUCTION

The NIRBOs Strategic Environmengaadevelamnghins s me nt
Baffin Bay and Davis Strait (the SEA) was the first of its kind conducted by the Board. The SEA
reflects a unigue maeda-Nunavut approach that was developed by the NIRB, the participants in
the SEA Working Group, anthroughfeedbackirom Intervenorsandcommunity membershe
Boar ddés appr oa c wasfirthermoditied as the assesssienteprogresseloetter
reflect Inuit and community knowledge and feedback from all participants. In this way, the Board
is confident thatthe SEA represds a regional strategic assessment that reflects the unique
regulatory structure established under thgreement Between the Inuit of the Nunavut
Settlement Area and Her Majesty the Queen in right of Carflld@avut Agreemehptand

also tre central role binuit Qaujimajatugangit and participation Nunavutcommunities in

all stages of the assessment, from scoping through to the Final Public Meeting.

2.2. PURPOSE OF THE ASSESSMENT

On February 9, 2017 Crowimdigenous Relations and Northern Aiifs Canada (the
Indigenous and Northern Affairs Canada) referred the SEA to the NIRB pursuant to section
12.2.4 of theAgreement Between the Inuit of the Nunavut Settlement Area and Her Majesty
the Queen in right of Canad@unavut Agreemeht The purposeof the SEAwas to better
understand the possible types of oil and gas related activities that could be proposed within a
defined area of focus in Baffin Bagnd Davis Strait, and their potential risks, benefits, and
management strategies. Unlike ajpopspecific asessment, the SEA was designed to examine
hypothetical oil and gas development scenarios in a specific area of offshore waters in Baffin Bay
and Davis Strait to better understand what these activities could look like, identify gapsablavalil
information, address questions and gauge public concern, and lead to recommendations for moving
forward.

Recognizing the need to rely on both traditional knowledge and scientific information, the Minister
requested that the NIRB use Inuit Qaujinmayii and InuitQaujimajatugangitcollected by the
QIA and alsareate opportunities for communities to meaningfully contribute to the assessment.
The SEAwas designed to:

A Provide background information;

For the purpose of the SEA, 6oi | and gatian ofdbieancedaso p me nt 6
deposits and encompasses exploration, production, and decommissioning activities.

2 Public Registry ID: 308411

3 Inuit Qaujimajatugangit refers to traditional values, beliefs, and principles while Inuit Qaujimainginpasses

Inuit traditional knowledgéand variations thereof) as well as Inuit epistemology as it relates to Inuit Societal Values

and Inuit Knowledge (both contemporary and traditional).
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>

Describe potential challenges, obstacles, andrdtttors releant to possible oil and gas
development;

>

Describe possible oil and gas development scenarios;
Assess the potential impacts and benefits;

> >

Identify knowledge and data gaps, areas of concern;
Facilitate extensive public engagement; and

> >

Resultin a Final Repd and recommendations to serveagey consideration in the
Gover nment review dddrecarsidetason of the December 2046sion to
designate Canadian Arctic waters as off limits to future oil and gas liccadive (5)
yea period (the raratorium)

Il n accordance with the Ministerodés referral,
assessment and providing a final report with recommendations to the Miloystéaty 2019

(later extended to July 2019) T h e NISBRBReport &decoanmendations will inform

t he Gover nmehyearreview of thaouarehtanbératorium on oil and gas development

in the Canadian Arctic (201i62021).

2.3. STRATEGIC ENVIRONMENTAL ASSESSMENT OVERVIEW (SEA IN
GENERAL AND IN CANADA)

For severaldecades, strategic environmental assessments (SEAs) have been used as a central tool
supporting governments across the globe to promote sustainable development, by ensuring that
environmental considerations are taken into account when develogingplenenting policy,

plans and programs that can have significant effects on the envirchn&®As are typically
conducted to inform government policies in sectors such as resource conservation, exploration and
development, agriculture, forestry, fesies, tansportation, land use planning, water management

and waste management.

Since the early 1990s, there have been a va
conducted in Canada under various instruments such as:

A strategicenvironmental asessment of federal policies, plaasd programs designed to
further the goals of sustainable development conducted under the fealeirst Directive
on the Environmental Assessment of Policy, Plan and Program Progosals;

A strategic envbnmental assesgnts conducted to fulfill the sustainable development
strategies of specific federal departments and prescribed under specific legislative
enactment§;

4 See for examplthe EU (2001 5trategic Environmental AssessmBirective (SEA)

5> See the most recelmplementation Guideline§C (2010)

6 See for example the mandatory environmental assessment requirements found in s. 5(Baohthecome
Protection ActS.C. 1991, c. 22.
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A strategic environmental assessments conducted to ensure specific departmentasnitiativ
identify impatant environmental effects and are responsive to the environmental concerns
raised by the publi¢;

A strategic environmental assessments conducted jointly with federal and provincial
regulatory authorities as required under fedpravincial accords$;and

A strategic environmental assessments conducted specifically to inform federal decision
makers considering the imposition or lifting of a moratofium

Although the process details may vary to reflect the specific legislative, policy danal famntext
of a given SEA, at its core, an:

SEA is a stejpy-step procedure to analyse and communicate environmental and
health considerations related to development strategies, plans and programmes
prepared by the governmenfBhese considerations acellected in cosultation with
relevant authorities and the public so that decision makers can compare all the pros
and cons of each planning optiéh.

In general, the contrast between an SEA and the impact assessments conducted for individual
projects (ER) is summarizeds follows:

SEA extends the aims and principles of EIA to the higher levels of demialong

when major alternatives are still open and there is far greater scope than at the project

level to integrate environmental considerations irggelopment goaknd objectives.

It all ows problems of environment al deterio
sourceo i n p -ondking yrocesses] ratipet #han mitigating their
Adownstream sy mpvelonpatd! or project

In general,he SEA processian iterative process that involves taking the following steps prior to
adopting a proposed policy, plar program:?

A apreliminary scan/screening of the proposed policy, plgorogram to determine whether
an SEA is appropriate;

A analysis of the scopnd nature of the potential effects that could result from the proposed
policy, plan or program;

A analysis of the need for mitigation of potential adverse effects and the opportunities to
enhance benefits or positive effects;

A analyss of the scope and nae of residual effects that would remain after mitigation
measures and enhancement measures are adopted,;

’ See for example the strategic eovimental assessment process and putatiements in respect of detailed strategic
environmental assessments conducted by Innovation, Science and Economic Development Canada accessible online:
http://www.ic.gc.ca/eic/sitebaees.nsf/eng/ey00016.html

8 Hurley, GV. (2011)

9 NRCanand Nova Scotia Petroleum Directorate999).Georges Bank Review Panel Report

0 UNECE. (2016)Protocolon SEA Facts and Benefitaitp. 3.

11 UNEP. (2004)EIA and SEATowardsan Integraed Approachatp. 8.

2’ As summarizedn thelmplementation Guideline§C. (2010, pp. 78.
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A identification of follow up measures that may be necessary/advisable if the proposed
policy, plan or program proceeds; and

A as apropriate, throughouthe SEA, identifying and considering the concerns of
stakeholders and members of the public most affected by the proposed policy, plan or
program.

While mindful of the general approaches and emerging best practices for SEAs hmihllyati

and internatioa | | vy , very early on in the NIRB6s SEA
warranted the modification of -ib-Kenadawuypt &€ ad p BSEA
Factors, including the following, were considered by tloarl to develop and iplement the

unique approachsedto conduct this SEA:

A the central importance of Inuit Qaujimajatugangit and Inuit Qaujimaningit must be
reflected in the SEA;

A facilitating the participation of members of the potentiaffected communities must be a
focusthroughout the process; and

A accommodabns were made fasignificant information gaps and uncertainty associated
with: baseline conditions in the region, the types of development scenarios that are likely
to occur in tle region, the potential economic bétsefrom these types of developments,
the regulatory process that will be applicable to future oil and gas developments in the
region and the economic feasibility of future developments.

Recognizing that SEAs are esqied to be iterative processes, tRB has throughout this
process, sought feedback from participants to ensure that SEAs conducted by the NIRB in future
wi || build on this assessment and continue to

2.4. WORKING GROUP

Since its initiation by the NIRBin Febrwary 2017, the SEA has progressed with the support,
expertise and perspectiveprovided by a SEAspecific Working Group. Briefly, the roles and
responsibilities of each of the Working Group Members in respect of thevBEe as follows:

A NIRB: Coordinate ad lead the conduct of the SEA, including the Final Public Meeting
and prepare the SEA Report and recommendations;

A CIRNAC: Initiate the SEA and refer to the NIRB, provide funding and ongoing project
support, and coordate input from federal departmentsoithe SEA,

A NTI: Offer expertise and perspective to ensure the SEA process and resulting government
decisions are consistent with tNenavut Agreement

A QIA: Collect Inuit Qaujimajatugangit anthuit Qaujimajangit lliqsingitigut and
information on Inuitharvesting activities and food security and provide advice and

direction to the NIRB regarding the appropriate use and incorporation of Inuit knowledge
throughout the process; and
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A GN: Develop and provide education maaéron general oil and gas activitiés the
communities and provide access to relevant knowledge and data collected by the GN as
part ofits Nunavut Coastal Resource Inventory.

In addition to their specific contributiorend par ti ci pat ubicnengagementh e NI
sessionsthe Workirg Group generally provided ongoing feedback to the NIRB about the SEA
process as the assessment progressed. Over the course of the SEA thiadNIRS, and the
consultants retained by the Board, Nunami Stantec, peatdseveral summary reports, techhica

reports and a preliminary findings reporthis work benefited from the contributions, review

andor comment of the Working Group as well. The Board participation, collaboyatih

support of the Working Grougvas instrumental in advancirige SEA @spite significant time
pressures, competingriorities and resource challenges.

2.5. METHODOLOGY

2.5.1 Methodobgy for the SEA

The NIRB undertook an inclusive and public approach when conducting the SEA. Public feedback
collected during each phase of the studygswsed to inform subsequent steps pratluce
informationand analysefor the Board to consider. Ailhcoming and outgoing correspondence

and reports were fileonlinet o t he NI RB60s public registry and
list.

Prior to initiating the SEA, ahree (3) dayworkshop was coordinated and facilitated by the
Government of Nunavut 2015 to tackle the questionis Nunavut ready for oil and gas
development?The workshopwhich was held in Igaluihrought togethea range bstakeholders
representing the oil andas industry, regulators, the federal government,-goMernment
organizations, the Government of Nunavatiit organizationsiNunavut communities, yal, and
institutions. The final report from the workshop condkd thatNunavut stakeholders need more
information and discussidhrough continuous engageméne f or e Nunavut 6s readi
gas activities can be properly determifedCroal (facilitator) et al., 2015)[he outcomes of the

2015 Oil and Gas wrkshop, concerns raised by the community of Clyde River regarding marine
seismic surveys, and engagement undertaken by Indigenous and Northern Affairs Canada (as it
was therknown) for an SEA with a more limited scope and focus, were agtogisidered ¥

the NIRB and the SEA Working Group in determining the appropriate methods and approaches
for this SEA.

During the first year of the SEA, ¢hNIRB undertook a public scoping processdentify the
factors to beddressed through the studycluding dist of valued ecosystem and so@oonomic
components (See.6 Objectives andscope of the Assessmefor additional informationyand
issues of public interest and conteilhe NIRB contracted Nunami Stantec Ltd. (Nunami Stantec)
to provide external and independent specialist considéngces and develop two (2) independent
reports:

1. Oil and Gas Life Cycle Activities and Hypothetical Scenarios and Environmental Setting
and
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2. Review of Potential Effects of Oil and Gas Activities

Summaries of information from these repatsprovided throughout th Final SEA Report; for
additional information on the methodology of these repses2.5.2 Methodology forNunami
StantecDocuments When distributing the two (2) documents for public comment, the NIRB
further requested that partietentify any additionalrelevant literaturethat should be considered
by for the Board.

Throughout the assessmentiet QIA devoted significant resources toollecting Inuit
Qaujimajatugangit for the SEAommunicating andoordinaing with the NIRBon a regular basis
(see2.9 Treatmenof Inuit Qaujimajatugangiand Inuit Qaujimaningjt The QIA and the NIRB
worked together to ensure approprig&atmendf Inuit knowledge throughout the SEA process.
Steff from both the NIRB and QIA developed jaint Preliminary Findings Repdtt that
summarized the followingformation:

>

Oil and Gas Life Cycle Activities and Hypothetical Scenarios Report;
Environmental Setting and Review of Potential Effects of Oil aasl &ctivities Report;

> >

Feedback on the two (2) reports received through the public commenting period;
Baseine Inuit Qaujimajatugangit collected by the QIA; and

> >

Information on Inuit harvesting activities and food security.

The objective of taPreliminaryFindings Report was to summarize and present information in an
accessible format for the public, highligig what ha been discovered through the SEA to date

in considering what offshore oil and gas in Baffin Bay and Davis Strait could look like, and the
associated potential for positive and negative impaatseffects This report highlighted areas
where he knowledge required to understand the environment and potential effects of development
was currently available and where information gaps egisFinally, this report was designed to
reflect the knowledge shared by community members and interesties pand to serve as a tool

for members of the public to further inform themselves and actively participate in the remaining
steps of tk Strategic Bvironmental Assessmepittior to its conclusion The Preliminary Findings
Report was distributeplublicly in English and Inuktitut on September 26, 2018.

2.5.2 Methodology forNunami Stanteddocuments

Through a competitive public Request for ProposaksNHRB contracted Nunami Stantec Ltd.
(Nunami Stantec) to provide external and independent specialist consulting services and develop
two (2) independent reportQil and Gas Life Cycle Activities and Hypothetical Scenarios and
Environmental Settingnd Revew of Potential Effects of Oil and Gas ActivitiesSThe NIRB
specified that all documents used be publicly available so that they could be uploaded to the
Boar do puble negistryn &he reports were posted online on June 5, 2018 and distributed to
communities, organizations, the public, and government for feedback.

Nunami Stantec undertook the following process when developing the two (2) reports:

13 Public Registry ID: 320496.
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a) Strategic Environmental Assessment in Baffin Bay and Davis Sttaihd Gas Life Cycle
Activities andHypothetical ScenarioReport*

This report describes typical activities and components associated with oil and gas
exploration and production and what types of activities and components could one day be
proposed in Baffin Bay and Davis Strait through thrgelé¥elopment scenarios. tBntial
accidents and malfunctions, as well asvarstcasescenario, were further described.
Nunami Stantec developed this report using information collected through:

A Discussions with petroleum industry experts with Canadiad aorldwide
experiences inffshore exploration and development and its application to Baffin Bay
and Davis Strait;

A An extensive database of published literature;
A Industry best practiceand

A Operational learnings from past and present offshore progutsfuture technology
advartements being made by the industry.

b) Strategic Environmental Assessment in Baffin Bay and Davis Biraitonmental Setting
and Review of Potential Effects of Oil and Gas ActiviRleport®

Using scientific literature and puldtied and publicly accessibleuit Qaujimajatugangit

and Inuit Qaujimaningit reports, this report describes what is known about the physical,
biological, and human environments in Baffin Bay and Davis Strait. The report also
discusses the potential impaasd effects that oil and gaactivities could have on
components of the physical, biological, and human environments.

The review of potential effects (including the potential for cumulative or transboundary effects or
effects resulting from an accideand malfunction) of routm oil and gas activities on the selected
valued components was based on a description of routine activities considered likely to be
associated with oil and gas development inAactic environment, as well as the hypothetical
saenarios illustrating what #ypical oil and gas development life cycle could look like in the
Development Scenarios Area. Standard and additional or enhanced levels of mitigation and
planning considerations were further included. Nunami Stantec fudinatified knowledge and
datagaps associated with the physical, biological, and human environments.

2.5.3 Methodology for this report

The Boardbdés Final SEA Report provides a summal
developing its recommendations ttee Minister of Crowrindigenous Relations and Northern

Affairs. This includes information provided through both verbal and written formats throughout

the duration of the SEAIn additiontoi nf or mati on provided during
Meeting aml associated final written submissiptisis Final SEA Report has been organized to
highlight:

14 Public Registry ID318009
15 Public Registry ID: 318010
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A Background Information: Summaries of information related to the history of oil and gas
in Nunavut, hypothetical oil and gas scenarios, goveridnaad the envanment’
provided to the NIRB by Nunami Stantec and the Qikigtani Inuit Associé@oh) in the
following reports:

o Strategic Environmental Assessment in Baffin Bay and Davis Shiaiand Gas
Life Cycle Activities and Hypothetical Scenariagferred to a Oil and Gas
Hypothetical Scenarios Repdlunami Stantec20180);

o StrategicEnvironmentaAssessment in Baffin BagndDavis StraitEnvironmental
Setting and Review of Potential Effects of Oil and Gas Activities, referred to as
Environmental Setting arfélotential Effects Repo(Nunami Stantec20183;

o Qikigtaaluk Inuit Qaujimajatugangit and Inuit Qaujimajangit lliggggigut for
the Baffin Bay and Davis Strait Marine Environment, referred to aQtAdnuit
Qaujimajatugangit RepofQIA); and

o Evaluding the Role of MarindBased Harvesting in Food Security in the Eastern
Arctic, referred to akood Security Repo(QIA).

A Views of Parties and Supplemental Information Summaries of publicly available
recommended supplemental information, recommendatenmd conclusions by parties.
Focuswasplaced on final written submissions and discussions that took place dwing th
Final Public Meetingand also include public comments thre Oil and Gas Hypothetical
Scenarios(Nunami Stantec, 2018kgnd Environmenth Setting and Potential Effects
(Nunami Stantec, 2018egports This include theUgausirisimajavut: What we have said.
The Inuit view of how oil and gas development could impact our lives report, referred to
asUgausirisimajavut ReporQIA).

A Views ofthe Board: Analysis and conclusions provided by the Board after reviewing the
eviderce brought before it and outlined in previous sections.

More generally,lie Board hasaken care t@emphasizehe following throughout the Final SEA
Report:

A Inuit Qaujimaptugangit, Inuit Qaujimaningtf and Inuit Qaujimajangit lligqusingitigth
Communty knowledge;

> >

Findings;
Research Opportunities;

> >

Concerns; and

>

Additional Information Requirements.

% The currenapplicable regulatory and royalty and spill response regivilelse written using information provided

by the relative regulators.

7 Unless otherwise specified, the environment will refer to the physical, biological, and human environments.

8 |Inuit Qaujimajatugangit refers to traditional values, beliefs, andiptegcwhilelnuit Qaujimaningit encompasses

Inuit traditional knowledge (and variations thereof) as well as Inuit epistemology as it relates to Inuit Societal Values
and Inuit Knowlede (both contemporary and traditional).

19 Defined by the QIA as what Wit are familiar with in their culture. It is how Inuit see their culture, their customs,
and their practise.
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2.6. OBJECTIVES AND SCOPE OF THE ASSESSMENT

Following a one (1) year scopimpgocess, the NIRB released the Final Scope List for the SEA on
March 9, 2019, which is available Appendix A Reference LisfNIRB, 2018) TheFinal Scope

List was used to identify the factors to cxensideredn the SEAand outlines the bounds of the
study. The list was drafted with the view that this SEA was an initial study and predominantly
undertaken to understand the relative information currently available fidghee 2: Strategic
Environmental Assessment Area of Focus in Baffin Bay and Davis $haiitrce: CIRNAC,
2018b)and toidentify gaps imavailableinformation. Considering public feedback provided, the
NIRB identified the full range of possible offshore oil and gas actividessystemic and socio
economic factors, and questions and concerns to consider throughoutAhel8& materials
developed by, or on behalf of, the NIRB reflect the Final Scope List for the SEA. However, the
NIRB acknowledges that some parties raisedeors and issuehiring the assessmehiatwere
outside of thescopefor the SEA Where practial, the Board has captured these concertiss
Reportf or t he Ministerds consideration

The NIRB6s scoping process was designed to c
industry, academia, negovernmental organizations, communities, and #eegal public. The

NIRB alsosolicited input from the SEA working group and interested ggrincluding territorial

federal government departments, Inuit organizations, and members of the public, as well as from
potentiallyinterested parties from thauvialuit Settlement Region, Eastern Canada, Greenland,

and Alaska. The Final Scope List was developed through a public process that included two (2)
written commenting periods as well as two (2) public engagement sessions held in each of the
following 10 communities in the Qikigtani Region of Nunavut: Clyde River, Arctic Basolute

Grise Fiord, Pond Inlet, Qikigtarjuaq, Cape Dorset, Kimmirut, Igaluit, and Pangnirtung.

Through the public scoping meetings, the NIRB collected and categorized conasievell as

traditional and local knowledge shareddmmmunitymembers. The questions and issues raised

at these public scoping meetings, combined wi i
scoping listwere used when compiling the Revidaichft Scope. 8mmary tables were enclosed

with both the ReviseBraft and the Final Scope lists to demonstrate Huwgsuggested revisions

offered through written comment submissions as well as the public engagement sessions were
addressed, with an indi¢ah of where edits were incorporated into the Final Scope List, or if edits

were not incorporated, a corresponding ratiofale.

| nformed by feedback received throughout the
the SEAwereto:

A Provide background information. Thiswas toinclude the geology and oil and gas
potential; history of oil and gas activity; the physical, biological, and seamomic
environment; the existing regulatory regime; and relative global factors.

20 public Registry IDs:
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Describe potential challemes, obstacles, and other factors relevant to possible oil and
gas development Thiswas toinclude technical, policy, human and institutional capacity,
economic and financial, and environmental consideration.

Describe possible oil and gas development segios. Except for théino oil and gas
developmert scenario, these scenariwsre intended toepresent phases of development
unique to the offshore oil and gas sector and would be informed by projects carried out in
similar environments elsewhere in therld. Scenariosiereexpected to take into account

the unique environment of Baffin Bay amhvis Strait, and the associated technical
challenges to possible development, including climate change.

Assess the potential impacts and benefitsFor each scemio, the potential for positive
and negative ecosystemic and sestmnomic effects to idefittd Valued Ecosystem
Components and Valued Sodiwonomic Componentsias to be discussedvith an
assessment of potential mitigative and monitoring measures.

Identify knowledge and data gaps, including areas of concern.

Develop Final SEA Report with reconmendations The report will address the matters
described above and provitleh e B ceeommdeddations. Thenal report will assist
Indigenous and Northern fsirs Canada in its responsibilities for the administration of
exploration rights in Baffin Baand Davis Strait, and wilhform the five (5) year review

of the Government of Canada decision to designate Canadian Arctic waters as off limits to
future oiland gas licences.

TheFinal Scope List include the following criter&:

A

> > >

> >

> > >

> >

A

Past Oil and Gas Adtities
Activities and Components
Spatial and Temporal Boundaries

Valued Ecosystem and Soditconomic Components to be considered and encompassing
the Physical, Bilogical, and Human environments

Assessment of Effects of Offshore Oil and Gas Projects/Aesvi

Assessment of Effects of the Environment on Potential Offshore Oil and Gas
Projects/Activities

Assessment of Cumulative Effects
Assessment of Transboundarifdets
Consideration of climate change
Jurisdictionand responsible authorities
Acciderts and malfunctions

Other Relevant Matters

Finally, energy security and diversification as well as naturally occurring oil seeps were selected
as subjects of note. Waithe scope list was further defined through bathnds of public
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comments, the following three (3) significant changes were made to address public comments and
concerns:

A

>

2.7.

Climate change was added as a separate compamemfiven specific focus to higght
the importance and concerns regarding changiimgatic conditions, particularly in the
Arctic;

Air quality wasadded as a separate valued ecosystem component; and

Additional focus was placed on accidents and malfunctianda credibleworstcase
scenario was added to reflect a possible blowout.

SPATIAL AND TEMPORAL BOUNDARIES

2.7.1 Spatial Boundaries

There are two (2) marine areas on which the SEA is focused: the Development Scenario Area and
the Area of Focus. The spatial boundaries vestablishd by Crownindigenous Relations and
Northern Affairs Canada (CIRNAC, then Indigenous and Northern Affairs Canada or INAC) and
finalized by the SEA Working Group prior to the official referral of the SEA to the NIRBure

1 andFigure2 were created by CIRNAC.

Development Scenario Area:Figure 1 outlines in green theffshore area under the
jurisdiction of Crownlndigenous Relations and Northern Affairs Canada whpessible
offshore oiland gas development scenarios considered. This area is outside of the NSA
and the Tallurutiup Imanga (Lancaster Sound) National Marine Conservation Area and
under the authority of the Government of Canadehe NIRB focused on poss$&é
development actitiies, infrastructure, or equipment within the Development Scenario
Area when developing the hypothetical scenasiod industry engagement indicated that
onshore processing infrastructure and transportation pipeline weuldikely.

Area of Focus:Figure?2 features the SEA Area of Focus in Baffin Bay and Davis Strait in
purple and is the greater area used to gather scientific information and Inuit
Qaujimajatugangit and Inuit Qaujimaningit on the existing physical, biologichhaman
environments and to assess the potential positive and negative impacts and effects of the
oil and gas development scenarios.
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Figure 1. Strategic Environmental Assessmen
Oil and Gas Development Scenario;

Area (Source: CIRNAC, 2018a)
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2.7.2 Temporal Boundaries

The following is a summary based on Section 7: Realistic/Typical Life Cycldifgsef theOil
and Gas Hypothetical Scenarios RepoiRlease refer to this sectiamd reportfor additional
information, incuding general timelines associated with individual activities.

Nunami Stantec assigned general timelines to the activisesiased with each of the oil and gas
scenarios. Recognizing that it can take decades for an offshore oil and gas fieldvteldyeede

into active production, greater clarity exists regarding how earlier phases of potential development
could be designeand carried out, which is reflected in the scenaride full life cycle from the

start of seismic exploration, through explwa driling to production, and eventually
decommissioning and abandonment could be in the rangd 804&ars. Summaries ofypical
timelines associated with the three (3) scenarios (Exploration with Offshore Seismic Surveys,
Exploration Drilling, andrield Development and Production Drilling) are provide®¥atume 3,
Chapter 6: Possible Development Scenarios in Baffin BdyDavis Strait
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2.8. PROCEDURAL HISTORY

The SEA consisted of the following three (3) general phases:

Issues ScopingThe scope bthe SEA outlined the factors to be considered within the
assessment. Through scoping activities, the NIRB determinddlIthrange of possible
offshore oil and gas activities, physical, biological, and secamomic components, and
guestions and congss tobe consideedthroughout the SEA

Analyze Potential Development Scenariddie variougpossible oil and gas development
scenarios (including a O6no devel opment
Baffin Bay and Davis Strait within th@ntext of the unique biophysical, so@oonomic,

and regulatory environment of the area. The associated potential positivegatistene
effects were assessed.

Develop Final SEA ReportA final public meeting to provide thBoard members with

the information necessary émgage in the decisiemaking necessary fmwrepareheFinal
SEA Report and recommendationsthe government. Ogportunities were provided for
representatives of theen (10) selected Qikigtani communities to attend and share their
views and concerns with the Board.

Table 4: Procesdor the NIRB's Strategic Environmental Assessment in Baffin Bay and Davis
Strait below provides a brief summary of the key procedural steps associated with the SEA,
including key milestones, opportunities for public participation, and involvement of parties
throughout the NIRB process.

Table 4: Processfor the NIRB's Strategic Environmental Assessment in Baffin Bay and

Davis Strait
Date Party Process Step Notes
Indigenous Referral to the Board t The Board is responsible for coordinati
February 9 and_ Northern initiate  the SI_EA the SEA,_f{_:lciIitat_ing public engagemer
2017 ' | Affairs Canada pursuant to Section and submitting a final report to the Minist
(now 12.2.4 of theNunavut of CrownlIndigenous Relations an
CIRNAC) Agreement Northern Affairs by March, 2019
Accompanied by CrownlIndigenous
Relations and Northern Affairs Cana
(CIRNAC), Nunavut Tunngavik Inc
Round 1 Public (NTI), Qikigtani Inuit Association(QIA),
April 207 May NIRB Engagement Meetings and the Government of Nunait (GN),
15, 2017 Building Public| afternoon meetings and evening session
Awareness the Qikigtani communities of Clyde Rive
Arctic Bay, Resolute Grise Fiord, Ponc
Inlet, Qikigtarjuaq, Cape  Dorse
Kimmirut, lgaluit, and Pagnirtung
September 11, NIRB Draft Scope Release
2017 for public comment
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Date Party Process Step Notes
October 1828 Round 2 Pu_blic Accompani(_ed by CIRNAC, I\_lTI, QIA, an
2017 Engagemen'; Meetingg the GN, V|§|ted the_Qlqutanl communitie
N : NIRB Issues Scoping of Clyde River, Arctic BayResolute Grise
ovember 6 : A
16. 2017 Fiord, P(_Jnd _InIet, Q_lqutarjuaq, _Cap
’ Dorset, Kimmirut, Iqaluit, and Pangnirtur
Comments from National Energy Boa
(NEB), Environment and Climate Chan
Canada (ECCC), Fisheries and Oce
November 30, Parties Comments received o0 CanadaDFO), Natural Resources Cana
3017 Draft Scope (NRCan), Parks Canada (PC), Coastal |
Ocean Resources, World Wildlife
Canada (WWF), Greenpeace CanaHa,
Croal and Benoit Hudson
Revised Draft Scope
Ciezemloel 2 NIRB released for public
2017
comment
Comments fromGN, WWF, Greenpeaci
February 5, Parties Comments received o Canada,P. Croa)] and theEnvironmental
2019 Revised DrafScope | Agency for Mineral Resources Activitiés
Government of Greenlan@&AMRA)
March 9, 2018 | NIRB Final Sc'ope issuetbr
Information
April 30 to I(r%tal\t biEReEiED il NIRB staff and_consultants from Nunar
Mav 2. 2018 QIA . . Stan_@ec _met Wlth the QI_A an_d the _InL
y 2, Qaujimajatugangit
Holders Qaujimajatugangit Committee in Igaluit
Nunami Stante | Describes typical activities an
Possible Developmer components associated with oil and ¢
June 5, 2018 NIRB Scenarios Repol exploration and production and what tyg
released for publi¢ of activities and components could one ¢
comment be proposed in Baffin Bay andabis Strait
Using scientific literature and publishe
and publicly accessible Inu
Nunami Stante¢ Qaujimajatugangit and Inuit Qaujimaning
Environmental Setting reports, doument describes and discus:
June 5, 2018 NIRB and Effects W_hat _is known about the_ physical,
Assessment Repo| biological, and human environments
released for publi¢ Baffin Bay and Davis Strait and provids
comment potential impacts and effects

hypothetical oil and gas activities on tl
environment
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Date Party Process Step Notes
Request to CIRNAC to extend the origir
Request for extensiol SEA  timeline to  ensure Inui
L 8, A0 NIRBE to SEA timeline Qaujimajatugangit was given  dt
consideration
Granting ofrequestor | Extension ofleadlinefort he Boar
July 20, 2018 | CIRNAC extension to SEA SEA Report to be submitted to the Minisi
timeline to May, 2019
Comments from P. Croa] CIRNAC,
CanadaNewfoundland and Labradc
Offshore Petroleum Board, ThHeéanadian
December 11, Parties Comments received o Association of Petroleum Produce
2018 Nunami Stantec report (CAPP), ECCC, Greenpeace Canada, I
Circumpolar Councili Canada, NRCan
PC, TC, WWF, GN, DFO and the Canadi
Coast GuardCCG), NEB,andEAMRA
Document summarized: Oil and Gas L
Cycle Activities and Hypothetica
Scenarios Report; Environmental Setti
Rl B and Review of Potential Effects of Oil ar
September 26 eleasal Freliminary | Gas Activities Report; Feedback on the t
2058 | NIRB/QIA Findings Documetrfor | 2y reports received through the publi
Information commenting  period; baseline  Inuit
Qaujimajatuqangit collected by the Ql/
and information on Inuit harvestin
activities and food security
Accompanied by CIRNAC, NTI, QIA, an
September 27 the GN, afternoon open house and ever
October 7, Round 3 Publi¢ sessions conducted in the Qikigte
2018 October | NIRB Engagement Meetingg communities of Clyde River, Arctic Bay
29-November PreliminaryFindings | Resolute Grise Fiord, Pond Inlet
8, 2018 Qikigtarjuaq, Cape Dorset, Kimmiru
Igaluit, and Pangniung
Resolute
Hunters and C Comments submitted on therocess
November 15, Trappers '\#RB dlstrlbult_lor_1 of undertaken for the SEA, the Prelimina
2018 Association '::_e . PHEMNIELR) Findings Report, and the potential f
indings Document : . i
(Resolute offshore oil and gas in the region
HTA)
The NIRB responded to comments from 1
November 22 NIRB distribut_ior_l of| ResoluteHTA on the process undgrtgk(
2018 ' NIRB th_e _ Preliminary| for the SEA, the P_rellmlnary Flndlng
Findings Document | Report, and the potéal for offshore oil
and gas in the region
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Date Party Process Step Notes
Nangamautaq
December 11, Eres ) | KINE d'St”bUt.'or.' & Comments submitted on the process
Hunters and the Preliminary
2018 o documents produced for th&A
Trappers Findings Document
Organization
Notice of Final Public
Meeting, Draft
Agenda, Interveno
December 19, NIRB Application Deadline,
2018 and Invitation to
provide Final Written
Submissions circulate
for public response
NIRB contated the following parties tc
provide specific information: Makivik
Corporation, Nunavik Marine Regio
.  Impact Review Board, Nunatsiavi
g)gfgmber 20 NIRB ilgglaj;rgatlon RIS Government, Nunavut Wildlife
Management Board, Baffin Fisherie
Arctic Fishery Alliance (AFA), Tornga
Wildlife, Plants & Fisheries Secretaria
CCG, and the GPP
NIRB contactedhe hunters and trapper
Reque_:st 10 e organizations (HTQ)Hamles, and QIA in
organizations . o . "
December 21, : 3 in the Qikigtani communities of Clyde
NIRB regarding selection g _. . . :
2018 community River, Arctic Bay, Resolute Grise Fiord,
representatives sent Ppnd_lnlet, Q_lqutarjuaq, C_:ape Dorst
Kimmirut, lgaluit, and Pangnirtung.
e NIRB responded to comments from t
January 7, MIRE d'St”bUt.'or.' o NangmautadClyde Rivej HTO submitted
NIRB the Preliminary
2019 o on the process and documents producec
Findings Document
the SEA
Intervenor applications received fror
January 25, Parties Intervenor applicationy NRCan, PC, TC, CAPP, Oceans Nor
2019 received WWEF, lkajutit (Arctic Bay) HTO,
NangmautaClyde Rivej HTO
January 25, . The QIA submittedtwo (2) reports in
2019 QIA Reports submitted support of the SEA
January 25, AEA :jlfer:r?an;gn re uets(‘ Submissionof correspondenceesponding
2019 9 t o t h e nfhrnd&idhdrequelst issuec

received
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Date Party Process Step Notes
Intervenor status granted to NEB, NRC:
PC, TC, Oceans North, WWF, Ikaju
Arctic Bay HTO, CAPP, Nangmauta
January 30, Clyde River HTO, and MittimatalikPond
2019 RIIRE ESREE S e Inlet) HTO. Intervenor  stas
automatically granted to members of t
SEA working group and potentic
regulators.
Distribution of Final
ggi)guary = NIRB Agenda for the Fina
Public Meeting
Submissions received from NTI, QI/
NWMB, GN, CIRNAC, DFO, ECCC,
February 25 i Receipt  of  Final NRCan, PC, TC, CAPP, Oceans Nor
y Parties ceip — WWEF, Ministry of Fisheries, Hunting an
March 18, 2019 Written Submissions . -
Agriculture T Government of Greenlanc
QWB, Ikajutit (Arctic Bay) HTO, and
Mittimatalik (Pond Inlef HTO
Revised Final Agend:
for Final Public
HEIER & 2019 NIRE Meeting posted to thi
Public Registry
Afternoon community information sessic
Community conducted in Igaluit for communit
HEED i, 2009 NIRE Information Session | representatives and interested rbens of
the community
: . .| Technical session and Commun
HERE - Le-22 NIRB Flnal_ PUb“C. Meeting Roundtable held overfive (5) days,
2019 held in Iqaluit . : : .
including two (2) evening sessions
Submssion received from the Nunav
March 29, 2019 NFA Final o er_tten Fisheries As_somatlon (NFA). The Reca
Submission Received | of Proceedings was kept open for t
NFAOsS submissi on
In response to a request from the NFA,
The FEinal  Public Board keptthe Recordof Proceedings
March 29, 2019| NIRB Meeting Record closet solely for the receipt of a comme
9 submission from the NFA to be consider
by the Board
May 21, 2019 | NIRB Request for extensio| Requestto CIRNAC to extend tegtended

to SEA timeline

SEA timelineand delivery of Final SEA
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Date Notes
Report @ad Recommendationgo ensure
significant contributions by participanis

reflected

Party Process Step

Extension of deadl]l
SEA Report to be submitted to the Minist
to July, 2019

Granting of request fo
extension to SEA
timeline

June 3 2019 CIRNAC

2.9. TREATMENT INUIT

QAUJIMANINGIT

OF QAUJIMAJATUQANGIT AND INUIT

Il n the Ministerédés referral of

essential component of the SEA:

t h bighl® kel as an

We understand that the Strategic Environmental Assessméntelyi on both
traditional knowledge and scientific information to consider potential interactions of
oil and gas activities with theatural and social environment in the region. We have
heard, and we agree, that Inuit Qaujimajatugangit is an essentiaiponent of
strategic considerations related to lotgyrm sustainable resource development and
conservation planning in the region. eWequest that the Nunavut Impact Review
Board integrate Inuit Qaujimajatugangit work conducted by the Qikigtani Inuit
Association, as well as provide opportunities for all stakeholders, with a strong
emphasis on meaningful community engagement, to askiang share concerns,
and present observations and research to inform recommendations, as the Board
would in its projetspecific environmental assessments.

t

he

éone of the goal s
members [was] how can we use Ini
Qaujimajatugangitwhen it comes to oil anc
gas and that has never been done before
€ wedre just gettin:
heard all the rules related to wildlife
knowledge from the Inuit.

The Inuit Qaujimajatugangit is valuable
How can we use this in thegea? This is a
good question to ask ourselges

[L. Kooneeliusie, Qikigtarjuag, NIRB Final Public Meetin

File No. 17SN034 Transcript, March 21, 2019, pp.-818,
lines 1114. 22, 2526 and 14.]

This expectation ref/l
approach toprojectspecific assessments, in
that the NIRB has required Inuit
Qaujimajatugangit and Inuit Qaujimanirfgit

to inform the impact assessment statement
prepare by the proponent of a specific project.
However, based on the initial guidance from
communities, the QIA, other members of the
Working Group, and participants in the SEA, it
became apparent t hat
processes for gathering and sharingchs
knowledge needed to be supplemented to
reflect the central importance ofnuit
Qaujimajatugagit and Inuit Qaujimajangit
Inuit practices, principles, priorities and

ect s

t he

2The term Al nuit Qa u jhdBoad irtheuegost o géndtamoralitg thatis teecbas® fgr Intit
existence. lItis the belief system at the core of Inuit identity and governs Inuit societyT he Boar d

to Inuit Qaujmajatugangit that has evolved or changed in recent tif@smany participants in the SEA the term
Al nuit Qaujimajatuqangito is used to describe
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viewpoints in this assessmentAs noted in theQIA Inuit Qaujimajatugangit Repartinuit
Qaujimajatugangit and Inuit Qaujimaningit is not information that can be understood in isolation
from its context or separated from the holders of this knowledge, and so the NIRB modified the
SEA process to provide as many opportunities as possijiven( logistical and resource
constraints) to hear directly from the region

Consequently, the NIRB conducted extensive community engagement sessions 1@ the
interested communities of Grise Fiord, Resolute, Arctic BagndPInlet, Clyde River,
Qikigtarjuaq, Pangnirtung, lgaluit, Cape Dorset, and Kimmifuti the scoping through to

Final Public Meeting stages of the SEA. In addition, the QIA gathered existing ankhuniew
Qaujimajatugangit and Inuit Qaujimanin@ibm the six communities nearest to the Baffin Bay

and Davis Strait, Ikpiarjuk (Arctic Bay), Mittimatalik (Pond Inlet), Pangnirtung, Qikigtarjuaq,
Kangiatugaapik (Clyde River) and Grise Fiord (Ausuiktuq) and shared this knowledge with the
participants in the S& in the form of thelnuit Qaujimajatugangit Reporand Food Security
Reportand t he QI A6s presentation regarding this

The NIRB acknowledges the concern of the QIA and of the knowledge holders who shéred |
Qaujimajatugangit and Inuit Qaujimaningit with the Board during the SEA that the information
provided is deeply personal, holistic and shol
has i nformed the Boar do singamtheinoitQaujimajatoqargiband i d e r
Inuit Qaujimajangit gathered and shared to inform the SEA.

As emphasized throughout the report, Inuit Qaujimajatugangit and Inuit Qaujimaningit shared
emphasized the importance of the marine environment to Inthiein r e gi on as a dnl i
essential to sustaining the weking of Inuit physically, emotionally and culturally.

Consequently, the Inuit Qaujimajatugangit and Inuit Qaujimaningit shared with the Board during

the SEA provides a foundation for moreath2 5 of t he NI RB6s appr
recommendations. Although the detail of these recommendations is discussed the relevant topic
areas elsewhere in the Report, and providedvVolume 3, Chapter 10: Summary of
Recommendations]nuit Qaujimajatugangit ah Inuit Qaujimaningit was central to the

devel opment of the Boar doRecommeadatons &) 3, #6,6t00 mme r
#16, #20, #21, #51, #61, #64, #66, #67 and #79, which involve

A understanding existing environmental and s@gonomic conditinsin the region;

A assessing the potential for positive and negative changes to the environmental and socio
economic conditions in the region to occur if oil and gas development activities were
allowed to proceed in Baffin Bay and Davis Strait; and

A undersanding the extent to which communities may find the potential for changes to the
environmental and soceconomic conditions in the region from oil and gas development
activities to be acceptable.

In addition, the Board has made several specific recomatiend to ensure that Inuit
Qaujimajatuganagit, Inuit Qaujimaningit and Inuit priorities, principles, and worldviews are central
to future strategic and projespecific assessments. These recommendations include suggestions
to modify regulatory processesd structures so that regulators are better able to seek out and
understand this information in context and in consultation with knowledge holders
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(Recommendations #2, #3, #6). The Board has also recommended that -tedIpuitcess be
developed to esdish an accessible central holding place in Nunavut to house Inuit
Qaujimajatugangit and Inuit Qaujimaningit studies gathered and shared during these processes
(Recommendation #12). Building on the work conducted by the QIA during the SEA, the Board
hasalso recommended that support be provided for QIA to continue research into the importance
of harvesting to food security, the costs of harvesting, and the importance of country food sharing
in communities (Recommendation #67).

As t he Boar adrent SEA kngls, thenBoardhirgends to build on its approach to
considering Inuit Qaujimajatugangit and Inuit Qaujimaningit in future SEAs, and in any future
projectspecific impact assessments of proposed oil and gas development projects in the region.
Although there continue to be challenges and barriers to reconciling, in meaningful ways, scientific
knowledge with Inuit Qaujimajatugangit and Inuit Qaujimaningit, the Board believes that the SEA
provides an important example of the kinds of inclusive e@olidborative approaches that can
further this goal.

2.10. UNCERTAINTY AND THE PRECAUTIONARY PRINCIPLE

Throughout the SEA, the Board has heard from potentially affected communities, intervenors,
regulatorsand members of the public that although a great deataymationhas been collected

tosupport he Boarddés assessment, considerable unce
the
A type, timing and general location of oil and gas developmaeattithlikely to be feasible in
the Region;
A existing basline conditions in the Region;

predicted effects of climate change in the Region;

> >

predicted effects of oil and gas development on the marine wildlife and the marine
environment in the Region; and

>\

predicted socieeconomic effects, including uncertaintygeeding the benefits that are
likely to accrue to the communities most likely to be affected in the Region, Nunavymmiut
and Canadians in general.

The Board recognizes that the unique structure aosbpctive nature of strategic assessments,
including nd having a specific project proposed by a given proponent of a specified duration in a
defined area, means that this type of assessment will be characterized by higher levels of
uncertainty compared tprojectspecific assessments. To manage this unogyiawhile still
fulfilling the NIRB&s assessment obligations
gui ded by the fAprecautionary principleo.

As noted i n the Bspeaificaséessments,evien condscting a aregeettfic
impactassessment/Review the Board has adopted the description of the precautionary principle as
found in Principle 15 of the Rio Declaration
there are threatd eerious or irreversible damage, lack of full scieatifertaintyshall not be used
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as a reason for postponing cesffective measures to prevent environmental degradation
[emphasis added}. This notion of the precautionary principle has been relied upon by the Board
to engage in environmental decisioraking that reflects theotentialfor adverse environmental
impacts, even though the risk of such impaetsnotbe definitively proven.

The reliance on the precautionary principle and associated adaptive management to address
uncertainty with respect tthe potential for environmental harm is becoming saeltepted

practice within Canada and has been characterized as an emerging imtakn@bion in
environmental impact assessment and environmental regulatory deuisiamy?® With respect

to the marineenvironment in particular, the Federal Department of Fisheries and Oceans Canada
(DFO) expressly recognizes the precautionary principlea gui di ng princiople
and management of Marine Protected Aréas.

Building upon this fairly accepteand standard notion of the precautionary principle, and
recognizing that strategic assessments similar to the SEA typically have a kgéke of

uncertainty than projedpecific assessments, it has been argued in previous Canadian strategic
assessmesthat the form of the precautionary principle that should be implemented in these types

of assessments shoulicdhgeosnenthiealsliydec mrisicatutofon

Many presenters invoked this principle, and argued that it was preferabie do

the side of caution and extend the moratorium, in the face of a lack of definitive
scientific information proving that petroleumtatties would cause no harm to the
biodiversity, productivity, and fisheries of Georges.

Throughout the SEA, the Bod heard a very similar sentiment from community participants:

Let's think about the environment because it's tangibhe marine areaare more

i mportant. éwe need to ensure that there a
think we should say no to wlopment right now in regards to oil and gas
development.And | think for those of us sitting around here | hear more people
sayingno.Let ' s not hurryélLast| y, lkrdowthenelsnk we s h
probably things that we should understand néote

The Board notes that the application of t hi s
precautionary principle has often providdwe foundation for implementing or maintaining a
moratorium for specific industrial activities until the necessasglae, traditionaland scientific

knowledge has been provided to regulators to demonstrate that the specified activities can be

22 UN (United Nations). 1972Rio declaration on environment and developmbimtReport of the United Nations
Conference on the Human Environment, Stockholm, (8.5

23114957 Canada Ltée (Spraytech, Société d'arrosad#dson (Tow) [2001] 2 SCR 2412001 SCC 40 (CanLlI),
http://canliica/t/51zx at para. 31; andMorton v. Canada (Fisheries and Oceans2015 FC 575 (CanLll),
http://canlii.ca/t/ghjfgat paras 443.

24 http://dfompo.gc.ca/oceans/networkaseaux/principlegrincipeseng.html

25 Natural Resources Canada and Nova Scotia Petroleum Directorate, Georges Bank Review Br{elaitzx:
1999) available otine at:https://www.cnsopb.ns.ca/pdfs/georgesbankreporapgf 52.

26 L. Ningiuk, Grise Fiord, NIRB Final Public Meeting File No. 17SN034, Transdvprch 21, 2019, 816, lines
11-21.
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conducte in a manner that would cause no hafnm the case of the SEA specifically, the Board

agrees that given both the agmtainty regarding the scope and nature of the oil and gas
developments that may reasonably be proposed for the Region in the futnifesasiggaps in

baseline data (including Inuit Qaujimajatugangit) for the Region, and uncertainty regarding the
potertial for both positive and negative effects, it is appropriate, and arguably critical for the Board

to adopt an fAermd oanp prheea csh dteo otfhicsauas soess ment .

In practice, applying this notion of precaution to the SEA has resulted in the Paging
particular attention to:

A Identifying information gaps and research priorities for baseline and effects assessment to
address information deficiencies that prevent the Board from being confident that the risks
of potential adverse ecosystemic andis-economic effects can be adequately understood
and/or mitigated based on the current state of technical knowledge artd Inui
Qaujimajatugangit for the Region;

A Considering, in an equally precautionary
developmena | t er nat i v ethesnoraterian staysin place); aad

A Ensuring that Inuit Qaujimajatugangit and commuriityowledge is considered in a
ful some way that is consistent with the pr
to establish thepotential for harm to ecosystemic components such as the marine
environment and socieconomic components such asterd, food security, land usand
Inuit rights such as harvesting and s#termination.

2.11. COMMUNITY AND PUBLIC ENGAGEMENT

2.11.1Background

A central focus of the SEA was to providaultiple opportunities for the public toecomeengagd
andprovide questiong;ommentsand knowledge for consideration by the NIRB and partes
demonstratedhroughout this report, a broad range of questiongjtjmommunity knowledge,
and Inuit Qaujimajatugangit and Inuit Qaujimaningit was freely shared with the Boaudlout

the assessmentPublic feedback and information provided not only informed the SEA process,

but significantly contributed to trecopeof the assessmeatn d pl ayed a central r
identification of information gapand understanding dfi¢ environment of the Area of Focus and
the concerns and priorities of its communites The NI RB6s public engag

SEAwas focused on ensuring transparency and providing many opportunities for members of the
public to provide input intdhe processhrough interactive public engagement sessions, written
submissionsand the final public meetingDuring each phase of th&S, the NIRB held public
engagement sessions in each of the 10 potentially interested comniu@ities Fiord, Redate,

Arctic Bay, Pond Inlet, Clyde River, Qikigtarjuaq, Pangnirtung, lgalGiape Dorsetand
Kimmirut i and provided the following oppantities for written comments

27 For example, se8. Phillips and MG o | d b Matugl, GasiiDevelopment: Extracting ExternalitieIowards
PrecautionBased DecisioitMakingd ( 2013) 8: 2 Mc Gi | | Journal of Sustainabl
in-line at: https://www.mcgill.ca/mjsdl/jsdiponline/volurs@?2-2013
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A Phase 1: SEA Scope List;
A Phase 2: NS documents;
A Phase 3: SEA Final PublMeeting Agenda and Final Written Submissiéhs.

The NIRB created a distribution list specific to the SEA that included:

Community organizations, inaiiing the hamlets and hunters and trapperganizations,
within the 10 potentially interested communities

>

Designatednuit Organizations;

> >

Territorial and federal government departments and agencies;
Transboundary organizations and governments;

> >

Professioal associations
Non-governmental organizations; and

> >

Individuals.

As noted in the sections that follow, the SEA provided extensive opportunities for engagement in
the 10targetedNunavut communities Despite this the Board heard from some community
menbers during community meetings and at the Final Public Meetinghiiadngagement often

felt rushed andomeparticipantsvould have preferred to have more time to consider information
fully before moving to the next step in the assessment. While el Becognizes the challenges
faced by community members and sace$ made to engage with the Board throughout the SEA,
the Board is enormously grateful to all who gave generously of their time and shared their views,
knowledge, experiences and storieghwhe Board. The SEA was shaped by the important
contributions ofall who participated in whatever form.

The Board acknowledges thidtere weresignificantchallenges in ensuring communities could
participate as fully in the SEA as they wished withi& tonstraints of time and resources available

to bothcommunities and the Bogruohcluding:the importance of the SEAhe technical nature of

some of the informatigrthe absence of participant fundinige significant knowledge gaps about

the oil and ga industry and the marine environment in genenadl incertainty regarding effects

and benefits associated with the potential for oil and gas development in the region. The SEA
once again emphasized to the Board that a participant funding prisgeatical to supporting the
capacity of communities andlould greatly advance community participation in any future SEA

or projectspecific assessment by ensuring communities have the financial resources to
compensate knowledge holders, to retain internal stegreal consultants as considered necessary
and to supeprt the preparation and presentation of submissions to the Bearédditional detalil

on the Boardds publ i c Vaumg3ApmndxE Public Bngagéented S E A,
Events and Opportunds.

28 The NIRB considered feedback provided throughout the SEA process.

NIRB Final SEA Report NIRB File No. 17SN034 Page53



2.11.2Views of Interested Parties

Within its final written submissions, the Government of Nunavut (GN) recommended that after
releaseof he Boardodés Final SEA Report, the Gover nme
outreach to better equip communiti® engage in the five (5) year review of the curoéfshore

moratorium and subsequent development of the regulatory, pahdymanagement regime for

the industry. The GN recommended that such outrslchldbe designed in collaboration with

the GN Inuit organizations and Nunavut communities potentigl affected by oil and gas

activities It was noted thasufficient time resources and funding for communities to review
documents prior to meetingaust be made availableThe GN further recommendehat the
government of Canada, the GN, and I nuit
programo for future proponents.

organi

Free, Prior, Informed Consent (FPIC) of Greenpeace Canada discussed community

Indigenous People

Free: Consent must bede of manipulation
or coercion and be the result of a s#itected
process that reflects those affected by
project.

Prior: Consent must be sought in advance
activities being authorized or commenci
and be sought with sufficientinte for
communitiesto review information and ge
responses to questions.

Informed: Satisfactory information on thu
key points of the project must be provids
(e.g. scope, nature, size, pace, durati
reversibility, need for and alternatives to t
project).

Consent Decisionrmaking must be based ¢
the pillars of meaningful participation ar
consultation with Indigenous People affect
by the project

[Note: FPIC is not expressly defined in tf
UN Declaration on the Rights of Indigenot
Peoples, UN Gesral Assembly, (200, but
the concepts are established in FF
requirements in Articles 19 and 32].

consent in itgublic written commentsand
recommended that the SEA dissuhow the
United Nations Declaration on the Rights of
Indigerous Peoples would be reflected in
offshore oil and gas development projects,
and how community consultations and
consent would be respected.

Within its final written submissions, Oceans
NorthCanada indicated
oil and gas in Baffin Ba and Davis Strait
should first be answered by the communities
most affected by such
noted that for these discussions to take place,
key information must be made available
before communities can reach informed
conclusions. Attached the submission was

a summary of the history of Inuit responses
to proposed offshore oil and gas activities
within the Area of Focus, spanning more
than thirty (30) years. The summary
identified a long history of Inuit opposition

to seismic and exploratory drilling programs
in the Area of Focus. The submission wrge
the NIRB to acknowledge and be aware of
these past responses to oil and gas
development during the SEA. The
recommendations wittespect to community
and public engagement focused on ensuring

that regulatory processes ensure Free, Prior, Informed Consent and@mumic participation
of Inuit, particularly in the communities most likely to be affected by oil and gas development

the region.
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In the final written submissions of the Ikajutit (Arctic Bay) Hunters and Trappers Organization
(Ikajutit HTO), it was identified that given the complexity, length, and technical nature of much

of the information generated during the SEA) ¢ h  a s sPriklieinadyl FIRdngs Report and
Development Scenarios Report, the lkajutit HTO did not feel they had sufficient time to review
information and adequately prepare for the associated engagement sessions. These concerns were
also echoed bthe Resolute Baliunters and Trappers Associationts final written submissions.

Within its final written submission, the World Wildlife Fund (WWF) citeoilar concerns

indicating that the receipt of complex documents that are not easily undesstddengthy is
insufficient to ensure communities, stakeholders, and other rights holders are sufficiently informed
about the issues. Consequently, the WWF recommended that additional assistance is required to
engage with rights holders and stakeholdsush as preparg onepage summaries on specific

topi cs. Il n addition, the WWF noted that the
respect of the SEA process must be clearly communicated to communities.

Similarly, the final written submisen of the Qikigtaluk Wildlife Board (QWB) emphasized the
Afinecessity of meani ngf ul consultation with HT
environment al assessment process. 0 The QWB
participate effegtely, financial supportand adequate review time required to facilitate the

review of technical submissions, to prepare responses, and to highlight concerns and opportunities.

It was further noted that engagement on transboundary issues must atstwidered, not st

with affected groups in Greenland, but also other adjacent areas such as Nunavik and Nunastiavut.
The QWB recommended th#étere must be sufficient technical, legatd administrative support

provided to all HTO#n future assessmesdo thattheyaa fif ul |y partici pate i
the full range of future IPG processes, and in support of direct engagement with research on oll
and gas, as well as interaction with such com

In the statement of the Nanguotaq (Clyde Rivg HTO (read into the record at the Final Public
Meeting) the NIRB was also urged to recognize the importance of ensuring future decisions about
oil and gas development in the Area of Focus are the i@&stifee, Prior, and Informed Comdge

as follows:

Regarding free, prior, and informed consent. The HTO recognizes that oil and gas
is a very controversial issue in the Qikigtani region. The HTO believes it should
not be allowed unless Qikigtani Inuit consent to it, and that all partiest nespect

the Inuit value of consensus decisioraking; and, therefore, all communities in
the region should give consent to oil and gas through community plebfScites.

During the Final Public Meeting, many Community Representatives discussed theampat

being induded in the SEA process. For example, a Community Representative from Cape Dorset
not ed Itmhhappy té e here and brought here to the meeting because I'm going to be
affected- be the first to be affected. And, also, at the stimezthe seismiif that should happen,

29]. Price, Qikigtaaluk Wildlife Board on behalf of the Nangmautaq (Clyde River) HTO, NIRB Final Public Meeting
File No. 1SN034 Transcript, March 21, 2019, p. 789, linesl 92
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| will be affected by that because our sea mammals eat the species down there, and I'm affected by
t ha%t o.

Throughout the SEA and during the Final Public Meeting, the NIRB heard about the lack of
capacity in the comunities to partipate in technical assessments, including the SEA:

Our HTO does not have the capacity to review and comment on almost 700 pages
of technical documents and this has been an impediment to the meaningful
engagement of our communifigesoluteHTA, 2019.

Complex documents. Our HTO does not havedpacity to review and comment
on almost 700 pages t¢#chnical documents, and this has been epitome to the
meaningful engage of our commurity.

| wish we could have the same types of structuregganizatiors, and we need
better administration and administration co&ts.

2.11.3Views of the Board

As with the Boardbés previous assessment,s, t he
and adequate participant funding prograithin Nunavut. As sch, engagementvith rights

holders and stakeholders in the communities and also potentially affected transboundary
stakeholders can be limited, fragmented, and can require significant financial and person sacrifices

of the organizations and individuals wtlibs € |lufn @ieir patticipation. While the Board
recognizes that the participation of some participants benefitted from receiving essential technical,
administrativeor financial support from others, such as the Qikigtani Inuit Association, the World
Wildlife Fund, Oceans North Canada, etc., the Board notes that these avenues of support should
not be a substitute for the establishment of a reliable participant furadjimge.

With respect to concerns and cr i,particuladymwbenof t he
the NIRB went into communities to discuss the Development Scenarios Report and the NIRB and

Ql A6s Preliminary Fi ndi nogrs noiRe atther Final Public Kexting b e r
that there may have been miscommunication albbeyptirpose of those meetings. As summarized

by the NIRB staff:

et he purpose of [sit hisitsdia Octobemweuento share the
preliminary findings report. So we weren't expecting that communities would be
familiar with it in advance. We wethere to share the information, explain it, and
help communities prepare and think about that informatiomdmance of this
public meeting.

30 A. Nuna, Cape DorseljIRB Final Public Meeting File No. 17SN034 Transcriggrch 21, 2019, p. 862, lines 8
13.

31 J. Kiguktak, Arctic Bay Presenting on Behalf of the Arctic Bay () HTO, NIRB Finali®wMeeting File No.
17SNO034 Transcript, March 21, 2019, p. 741, lin€s 6

82 B, Kovic, Igaluit, NIRB Final Public Meeting File No7$N034 Transcript, March 21, 2019, p.778, line8
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So that's where | think there was miscommunication. We weren't in the
communities saying, here's a report weeesded a week ago. It's 100 pages, and
we'd like your feedback on it right now. That wouldn't have been ppate.

What we were trying to do was help the communities prepare for this meeting by
creating that report with the Qikigtani Inuit Associatiabout what communities

told us is important to hear abotit.

Following the public engagement sessions in dfieof 2018, the Board recognized the importance

of returning to thelOcommuni ti es in the Area of Focus t
recommedations, and conclusions as contained in the F8#@A Report. Reflecting the
importance of this step,theBa d modi fi ed the Boardés budget s,
work plan to add in these additional engagement steps. The Board appreciaedithek of all

participants who indicated that translated documentation in plain language, presentedkeity a var

of formats and media is central to ensuring that all participants are understood and able to
contribute fully to this assessment.

The Boardhas carefully considered the identified information gaps and areas of uncertainty
relating to community and jplic engagement, as well as the recommendations of participants and
the comments, concerns, and knowledge shared by community members throhgh®HAS
including at the Final Public Meetingdaving assessed what feasible and practical actions can be
taken over time, the Board offers the following recommendations addressing consultation, co
ordination, and public engagement:

Recommendations to aessprior to lifting the moratorium:

A Timely, predictable and adequate participant funding shouldrééded for all future
Strategic Environmental Assessments and prgpetific assessments to facilitate active
participation by Nunavut communities,uibh organizations, local hunters and trappers
organizations, interested individuals and other intedegtoupg#6);, and

A In consultation with communities, relevant regulatory authorities should prepare
community HAtool ki to mat enerabtersis, which spdpati n | &
community members becoming involved in research conducted in the Areaus &nd
in the regulatorgnd marine planning processes associated with potential future oil and gas
development in the Area of Foc(#s8).

33 R. Barry, NIRB Staff, NIRB Final Public Meeting File No. 17SN034rscript, March 21, 2019, p. 747, lines 2
17.
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CHAPTER 3: HISTORY OF OIL AND GAS ACTIVITIE S

This chapter provides information on oil and gas activities undertaken witstereaNunavut,
with a focus on Baffin Bay and Davis Strait, as well as in other Arctic jurisdictions. The
proceeding sections provide a summary of relevaformation available inthe Oil and Gas
Hypothetical Scenarios ReporSupplementary informatioprovided by parties and considered
by the Board has further been provided.

3.1. BACKGROUND AND HISTORY OF OIL AND GAS ACTIVITIES IN
NUNAVUT

This section sumnmezes oil and gas activities that have occurred in the past within the Area of
Focus in Baffin Bay and Davis Stréitigure2) as described in Secti@aBackground and History
of Oil and Gas in Baffin Bay and Davis Straftthe Oil and Gas Hypothetical Scenarios Report

Nunavut has had a long history of oil and gas exploration and some limited production has occurred
in the high Arctic Islands of thev8rdrup Basin. The first comprehensive field study was
undertaken in the Svemap Basin in 1954and after field studiesi including seismic surveys
throughout the 1960s and 1970s a series of discoveries were made by the Panarctic Oil Consortium
These discoveries includélde Drake and Hea gas fields on Melville Island and tigent Horn

oil field on Cameron Island. By 1996, drilling ceased dupltonmeting petroleum prices and
Panarctic Oil operations were shut down. Over &% period 176 wells were drilled in the
Arctic islands, along with approximately 80,0Rilometres (km) of onshore and offshorevo
dimensional2D) seismic surveysThere werel8 significant discoveries totaling 2 billion barrels

of oil and 26 trillion cubic feet (TCF) of natural gas identifiethere werel12 onshore and 36
offshore wells drilledn the Nunavut Arctic Island¥.

By comparison, the eastern Arctic regiof Nunavut, the focus of this SEA, has had a much
smaller level of interest and activity. The earliest data of the geology of the seafloor were collected
in Davis Strait and the nitrern Labrador Shelf in 196%pproximately 30,000 km of 2Enarine
seismic surveys were shot in Baffin Bay and Davis Strait in the 197@st}y in Davis Strait
However no wells were drilled in Lancaster Sound Basin and a moratorium was put in place in
1978 for that areaThe earlier marine seismic data colegtthroughout the Canadian waters of
Baffin Bay and Davis Strait have not been considered of sufficient quality or quantity to accurately
map potential hydrocarbon prospects or identify promigindjing locations (although a
Significant Discovery Licenceras granted)Inuit in the Area of Focus haexpressedignificant
guestions and concerns about the potential for seismic activities to cause adverse and lasting effects
on marine mammals, mae fish, and birds that, to date, have remained largely direesded.This

was recently illustrated by the legal action brought by the community of Clyde River (as
represented by the Hamlet and the Nammautaq Hunters and Trappers Orgatizatpppsiton

to the 2014 NEB approval of a seismic survey programarckeof oil reserves in Baffin Bay and
Davis Strait As the Board heard throughout the SEA, in both community sessions and during the

34 C. Wickenheiser, National Energy Board, NIRB Final Public Meeting File No. 17SNG8%dript, March 21,
2019, p. 661, lines 122,
35 Clyde River (Hamlety. Petroleum GeeBervices Ing.2017 SCC 40
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Final Public Meeting, these questions and concerns are amfined to Clyde River, and
community members throughout theggion have consistently expressed serious concerns that the
potential for effects on marine wildlife from seismic programs would in turn adversely affect
opportunities to harvest marine wildlife provide food and other economic opportunities.

No wells have been drilled in the Canadian waters of Baffin Bay. Three (3)westglrilled in

the Canadian waters Dfavis Strait in the Saglek Basin in the edr®80s(seeFigure6: Drillwell
Locations in Davis Strait (Source: Morrell et, d1995; from Ninami Stantec201&)). Two (2)

of the wells were dry and one (lthe HekjaO-71 well, discovered natural gasAlthough a
Significant Discovery Licete was grantedhe potentialvolumesof natural gas identifiesvere

not considered commercially viable at the tinWithin its public comments on th@il and Gas
Hypothetical Scenarios Reppthe NEBprovided information from a frontier database searuh

noted that 234 gmwhysical programs have been completedBaffin Bay and Davis Strait,
including seismic surveys, processing and interpretation of existing seismic data, seismic survey
reports, side sonar surveys, aeromagnetic surwaflsite surveys, and environmensalidies
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Figure 6: Drillwell Locations in Davis Strait (Source: Morrell et al., 1995; from Nunami
Stanteg 201&)3¢
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36 Placenames are not up to date and do not include all Qikigtani communities. In addition, Igaluit is spelled
incorrectly. Figure6 has been included to provide a visual of the location of past drilling locations, particularly with
regards to the Hekjawewhi ch has f ormed the basis of multiple parti
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3.1.1 Known Oil and Gas Reserves

This section summarizes the known oil aras geserves in the Development ScersaArea in
Baffin Bay and Davis Straiff{gurel) as described in Section 2 of t@d and Gas Hypothetical
Scenarios Repart

Cretaceous and Paleocene shales (mapped by the Geological Survey of Canada) are possible
source rockgor potentid oil and gas and occur along the narrow east Baffin Island shelf and to

the east along the much broader West Greenland shelf. Based on the absence of a thick
sedimentary basin required for hydrocarbons to accumulate along Baffin Islanthéattceptio

of Lancaster Sourid, and poor results from exploration drilling in the Greenland portion of Baffin

Bay, Nunami Stanteaoted thafuture interest could be focused more on the southern portion of
Davis Strait (Saglek Basimather tharfurther north intoBaffin Bay.

Natural subsea oil seeps along the coast of Baffin Island show surface oiling at several locations,
such as Scott InletAdditional information on the oil seeps is available5id.1.10Naturally
Occurring Oil Seeps

Estimating potential hydrocarbon for the region is difficult to predith the limited seismic,
drilling, and field data collected to date. While there are multiple estimates of the potential reserves
in the ara, the ultimate volumes for aih-place and recoverable in the Baffin BaydDavis Strait

is approximatelytwo (2) billion barrelsin place and at least 500 millioncawerablebarrels
Estimates for gas are approximately 15 TCF in place and 10 TC¥erabte?®

Past exploration has identified the following factors which may influence future interest in the
region:

A Sedimentary basins with oil and gas potential underlying Baffin Bay and Davis Strait are
largely unexplored,;

A Potential recoverable volumeppear fairly small(Nunami Stantec noted that future
seismic data and drilling on the West Greenland Slafigethe Canadian Labrador Shelf,
if conducted, might change this outlopk)

There appears to be more gas than oil in the region; and

S

A Future explorabn activities in the Saglek Basin on the southwest Greenland and on the
LabradorShelf could change the giae. If a discovery was large enough, it could lead to
interest in exploring Baffin Bay and Davis Strait further.

37 Activities such as mineral and hydrocarbon exploration and development, and ocean dumpdngeprohibited

within the boundaries of theroposed Tallurutiup Imanga (Lancaster Sound) Natidfaine Conservation Area.

38 Note these numbers include the Lancaster Basin, which makes up a significant component of this potential but has
been withdrawn from future exploration
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3.1.2 Oil and Gas Activity in the Actic

This section summarizes examples of global offshore exploration and development as described
in Sectiors 5 and 8 of theDil and Gas Hypothetical Scenarios RepoRlease refer to these
sections for additionahformation including examples of diffeent equipment and technologies

used Nunami Stantec noted thidiere are few examples of recent oil and gas projects in the north
due to the costs of development and unknowns regardind\rittec environment making it
difficult to explore or develop odnd gas projects.

Seismic and Exploration

Following approxinately 85,000 kilometres (km) tireedimensional (3D$eismic data collected,

eight (8) exploratory wells were drilled in West Greenland, starting in 20h&. discovered oil

and gas reserus appear to have been too small to be commercially attractigdevelop under
current conditions. It was further identified that most of the licences held have since been
relinquished.As noted above, exploration activities were conducted in the &yeBAsin in the
Nunavut High Arctic Islands during the 1960sld®70s. Both land and marine seismic data were
collected which led the way to developing new technologies and operations.

The Canadian Beaufort Sea was explored after the discoveryaoidoglas at Prudhoe Bay Alaska
in 1968 Exploration of the Bedort Sea was conducted until 2QQ%th a total of 93 exploration
wells drilled Therehas furtherbeen 48 Significant Discovery Licencissuedin the Beaufort
Sea, although no developmenmtadfshore production has occurred from these discoveries.

The Labrador Shelf and Grand Banks region of Eastern Canada also provide examples of
exploration and production of oil and gas in the Aratidin varying ice conditionsas well as the

long timelines typically required from discovery to productionAdditional details on
environmental conditionsequipment usedand timelines are available ithe Oil and Gas
Hypothetical Scenarios Report

Production

The Bent Horn field on Cameron Islaptbduced approximately three (3) million barrels of crude

oil to a surface facilitypver anl1-yearproduction period The produced oil was transported to a
refinery in Montreal during the iegeeseasonPanarctic Oils Ltd. (Panarctic) discovered gana

gas field on Melville Island in 1969 and conducted a trial gas flow test during the 1970s on the
Drake subsea pipeline at Drake Point, connecting a production well to JRatteer than being
exported, produced gas was used for fi&ludies are stibeing conducted on the integrity of the
pipeline and the effectiveness of the measures adopted to protect the line aginst ice.

Norway has had an active oil and gas exploration and development program in its offshore waters
since the 1960s, and moreeatl interests have been expanded farther north into the Barents Sea,
up to the permanent ice pack. It was noted that the Norwegian developments provide examples of
the trend towarddimiting or avoiding landfall by using Floating Production Storage and
Offloading vessel¢FPSO)for oil production In Norwegian waters of the Barents Seas, these

39K. Landra, National Energy Board, NIRB Final Public Meeting File. NO®4, Transcript, March 20, 2019, p. 531,
lines £17.
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vessels areurrently being used for production for thel@bprojectandplanned for thelohan
Castberg project.

One of t he mawnallgakdiedds, wihrsglsossan example of a majandeveloped
discovery, is theshtokmarfield in the Barents SeaWith an estimated 130 trillion cubic feet of
gas,developnenthasnot begurdue to high costs, technicalatlengesand the expansion of global
supplies. Bth use of d&loating Liquified NaturalGas vesse{FLNG) or pipeline to shore have
been considered. The only hydrocarbon production platform on the Arctic shelf is the
Prirazlomnaya Oil Platform in the Bleora Seawhich as a gravitpased structureith concrete
basesthat sits directly on the seafloorThis platform wasnstalled in 2013 and icated 60
kilometresoffshore and in 20 etresof water. Sakhalin Island in Russia currently has a shore
baed natural gas liquefaction plant and a loadimgteal.

The Grand Banks in offshore Newfoundland has been explored since theah8id@ssnultiple
fields, including: Hibernia, Terra Nova, White Rpsend Hebron fields Both gravitybased
structuresas well aF=PSOshave been used

While there a@ 3x (6) FLNG vessels in service around the wotlterearecurrently no FLNG
facilities in the Arctic.
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CHAPTER 4. GOVERNANCE AND LIFEC YCLE

4.1. APPLICABLE REGULATORY , ROYALTY , AND BENEFIT REGIMES
4.1.1 Background
4.1.1.1. The Existing Regulatory Regime

The information provided ithis section based on summaries of:

A Oil and Gas Hypothetical Scenarios Repprovided to the NIRB by Nunami Stantec
(Nunami Stantec, 20188)

A Written submission by Crowmdigenous Relations and Northern Affairs Canada
(CIRNAC) on theQil and Gas Hypdtetical Scenarios Repontesponse to information
request issued by the NIRB, and discussions and the Final Public Meeting; and

A Information provigd by the National Energy Board (NEB) during the Final Public
Meeting.

There are two (2) main authoritiesassess and regulate oil and gas activities withifritnerel:
Strategic Environmental Assessment Oil and Gas Development Scenarios Area (Source:
CIRNAC, 2018a) which is within the Canadian Arctic offshore region outside of the Nunavut
Settlement Area (NSA) and is considered an Energy Froktesr#

A Crown-Indigenous Relations and Northern Affairs Canadai responsible undehe
Canada Petroleum Resources Amt managing oil and gas resources, including: issuing
rights to an area; issuing exploration, significant discqvang production liceres if
required; and administering Canada Benefit Plans and royalty management.

A National Energy Boardd responsible for administeringanada Oil and Gas Operations
Actand its many technical regulations and guidelines and authoiizesi@as activities
The NEB is the regulator for oil and gas activity for both the onshore and offshore in
Nunavut, as well as Crown lands, and has oversight over the lifecycle of project.

The primary regulatory operating framework is outlinedrigure 7: Summary of Offshore Oil
and Gas PrimariRegulatory Role¢Source: CIRNAC, n.d.).

40 public Registry ID:

“4Canadatd6s energy frontier &anada Betrqlefirh Resodrees Aot iactude asasf i ne d
that either belong to the federal government or for which the i@meanthas the right to dispose of or exploit natural
resources, including areas in Nunavut or the continental shelf of Canada regulated by CIRNAC and the NEB.
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Figure 7. Summary of Offshore Oil and Gas PrimaryRegulatory Roles (Source: CIRNAC,

n.d.)
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In addition to the primary regulatory responsii@kt of CIRNAC and the NEB with respect to
offshore oil and gas developments, there are also multiple regulatory requirements of general
application that would atsgovern aspects of oil and gas developmeéerdble 5: Overview of
Additional Land and Resource Management Roles and Responsitpliogiles a summary
overview of these additional regulatory requirements that apply within and outside the NSA. This
table was developed with input by SEA working group mesiaerd refined on the basis of
submissions at the Final Public Meeting.

Table 5: Overview of Additional Land and Resource Management Roles and Responsibilities

Inside Nunavut Settlement Outside Nunavut Sttlement
Area Area

Economic Benefits Qikigtani Inuit Association] Crown-Indigenous and
Economic Development an Northern Affairs Canada
Transportation (Government
Nunavut} CrownIndigenous
and Northern Affairs Canada
Environmental assessment Nunavut Impat Review Board | National Energy Board
Fisheries andMarine Mammals | Nunavut Wildlife Managemen Nunavut Wildlife Managemen
Board, Hunters and Trappe Board, Fisheries andceans
Organizations, Fisheries an Canada
Oceans Canada, Environme
(Government of Nunavit)
Greenhouse Gases and othg Environment and Climat{ Environment and Climat
Airborne Pollutants Change Canada, Nation Change Canada, Nation
Energy Board, Environmer Energy Board

(Government of Nunavi)
Protected  Areas (includes Fisheries and Oceans Cana( Fisheries and Oceans Cana
National Marine Conservation | Parks Canada, Environment a) Parks Canada, Environme
Areas, National and Marine| Climate @ Change  Canad| and Climate Change Canad
Wildlife Areas, and Migratory | Transport Canada Crownrindigenous and
Bird Sanctuaries Northern  Afairs Canada
Transport Canada

Resource Management
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Resource Management

Inside Nunavut Settlement
Area

Outside Nunavut Settlement
Area

Noise Fisheries and Oceans Cana( Fisheries and Oceans Cana
National Energy Board National Energy Board
Transport Canada Transport Canada

Oil and Gas Activities National Energy Board, Crowr National Energy Board
Indigenous  and Northern| Crownindigenous and

Affairs Canada

Northern Affairs Canada

Shipping

Transport Canada, Canadi
Coast Guard, Environment af
Climate Change Canada

Transport Canada, Canadi
CoastGuard, Environment an
Climate Change Canad

Accidents/waste/oil spills

Transport Canada, Canadi
Coast Guard, National Energ
Board, Crownrlndigenous ang

Transport Canada, Canadi
Coast Gued, National Energy
Board, Crown-Indigenous ang

Northern  Affairs  Canadg Northern Affairs Canadg
Environment and Climat{ Environment and Climat
Change Canada Change Canada

General Policy Nunavut  Marine  Councilf Nunavut Marine  Council
Nunavut Tunngavik Government of  Nunavul
Incorporated, Qikigtani Inuil Nunavut Tunngavik

Association, Government ¢
Nunavut, National Energ

Incorporated, Qikigtani Inui
Association

Board CrownIndigenous anc
Northern  Affairs Canaddg
Fisheries and Oceans Cana
Parks Canada, Environment a
Climate  Change Canad
Transport Canada

Notes
a) The GN expressed their interest and desire to be involved in these areas but does not curre
formal regulatory jurisdiction for these areas in the offshore region.
b) Interest but no formal jurisdiction.

During the SEA it was noted that thegulatory roles, responsibilities, and processes related to
possible offshore oil and gas development in the Canadian Arctic may be significantly altered by
proposed changes to the National Energy Board and to thrafedpact assessment regime under

Bill C-69,*> and modernization of the operational requirements for frontier and offshore oil and
gas activities under thé&rontier and Offshore Regulatory Renewal InitiativeHowever,
recognizing that, at the time of tlsEA, the timelines and extent of chasghat will be adopted
under these initiatives are unclear, it is not feasible for the NIRB to analyze, comment on, or
otherwise speculate about the regulatory requirements that may be applicable in future. While the
NIRB acknowledges that undoubtedhgre will be further regulatorpperationaland procedural
changes in the futureather than attempt to speculate about likely changes, the NIRB has confined
the hightlevel summarythat follows tothe current CIRNACand NEB regulatoryprocess
framework & applicablgo the Development Scenario$he discussion that follows reviews the

42 An Act to enact the Impact Assessment ActthadCanadian Energy Regulator Act, to ameheé Navigdion
Protection Act and to make consequential amendments to otheSACt019, c. 28 (received royal assent on June
21, 2019 but not yet proclaimed in force) (referenced throughout this Report asgBjll C

NIRB Final SEA Report NIRB File No. 17SN034 Page66



current regulationselated to the exploration and drilling, production, conservation, processing,
and transportation ofoilandgasi Canadads front.ier and offshore

CIRNAC Regulated Activities Pursuant to the CPRA

Management of Oil and Gas Resources

As set out under th€anada Petroleum Resources Act (CPRE&JRNAC has the administrative
responsibility for mineral resources and rights in Nunavut waters. Existnggses for allocation

of Crown land and water for oil and gas exploration involves a sequential administration of
licences that could include allcBr bids to an areaWhile CIRNAC issues Exploration Licences
(EL), Significant Discovery Licences (SDLand Production Licences (PL) to the rights holder
under theCPRA CIRNAC does not actually authorize the undertaking of the work required to
devebp oil and gas resources. Any such activities can only take place when the NEB has decided
that the compangroposing to conduct the activities has demonstrated it can operate safely, protect
the environment, respond in event of emergencies, and mareagd #nd gas resources most
effectively and efficiently.

The Government of Canada is currently negotiatuith the Government of Nunavut (GN) and

Nunavut Tunngavik Incorporated (NTI) for the transfer of administrative responsibility for public

lands, mn er al resources, and rights in Nunavut \K:
Devolution could alseahange the royalty and benefits regime currently applicable to the offshore

at some future date (CIRNAC, 2018c), but no detail regarding what¢hasges would involve

was available at the time the NIRB conducted the SEA to inform these discussioseq@mtly,

the NIRB has confined the section that follows to a discussion to the present requirements for
benefits and royalties in place under €ieRA

NEB#** Regulated Activities Pursuant to the COGOA

As established under tidational Energy Board A¢tand theCanada Oil and Gas Operations

Act (COGOA,*t he NEBO0s mandate is to promote and o
environment, andthe onser vati on of Canadads oi l and gac
further derived from th€PRA. The NEB is a quasjudicial tribunal (a decisiomaking body

with some of the functions of a court, such as the jurisdiction to conduct hearings and elicit
evidence) and operates at asimsgth from the Federal government. The NEB sets the terms and
condtionsof any authorized approval and conducts regular field inspections and monitoring of the
operator to ensure compliance with all requirements. The NEB has the authority to shut activities
down if an operator is not complying with the terms and camdtid their authorization or the

applicable regulations and NEB guidelines. Between 2010 and 2011, the NEB conducted a review

of of fshore drilling in the Arctic, which r
Requirements for Offshore Drilling ithe Ganadian Arctic in 2011. These Requirements have

been updated since their introduction in 2011 and currently require operators to describe their plans

4R.S.C. 1985, c. 36 (2nd Supp.).

44 Althoughunder Bill G69 the National Energy Board will be renamed to be the Canadian Energy Regulator and

some of the regulatory duties currently handled by the NEB will be handled by various new agencies such as the
Canadian Energy Regulator, the CaaadEnergyRe gul at or 6s Commi ssi on and the Ca
Agency, as Bill G69 has not yet been proclaimed in force, the Report references the current roles and responsibilities

of the NEB.

%R.S.C. 1985, c. N.

4R.S.C. 1985,c. g.
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for ensuring compliance with all regulatory requirements applicable to the Canadian Arctic
offshore,including outlining their emergency response procedures and contingency plans. Within

t h e NoEbBoOwsitten commentst clarified that these Requirements do not apply to marine
seismic survey programs, although specific filing requirements for typssof geophysical
programs are anticipated to be developed once the new Framework Regulations from the Frontier
and Offshore Regulatory Renewal Initiative come into force. To undertake oil and gas
development work, a company would be required to obamndp er at or 6 s Licence
associated work or activity associated with the first three (3) scenarios (seismic surveys,
exploration drilling, and production drilling). If the development involves drilling a well, the NEB
also requires the operator tbtaina Well Approval for each well drilled. Please see Section 3 of

the Hypothetical Scenarios Repddr more detail regarding the approvals and associated plans
required to be submitted.

Laws of General Application

Under the current federal impact essmeat regime under theCanadian Environmental
Assessment Act, 2012the NEB is the responsible authority for assessing the potential
environmental impacts of oil and gas developments that are located outside of the Nunavut
Settlement Area (NSA), includg Béfin Bay and Davis Strait. Although this process is proposed

to change undeBill C-69,2with a separate new federal Impact Assessment Agency assuming the
responsibility for conducting federal assessments, as the timeline associated with the
implemeration of the changes to the current regime have not been determined at the time of
writing this Report, the NIRB has not speculated on the upcoming changhs ®&xisting
regul atory structure and has ¢ on mpantasskessindnte Bo af
process.

Consideration of Potential Oil and Gas Development under thBlunavut Agreement

TheNunavut Agreemeraiiso authorizes the NIRB to assess a project proposal located outside the
NSA if the proposed project may have significantadeeffects within the NSA. Any such
review by the NIRB would also be subject to the requirements dfuhavut Planning and Project
Assessment Att

In addition, the effects of oil and gas development in the marine environment may also be
addressed inecanmendations made by the Nunavut Marine Council (NMC) if the development
could affect parts of Canadads internal water
areas under thidunavut Agreement The NMC is established under Article 18c8a 15.4.1 of
theNunavut Agreemeiaind allows for the NIRB, the Nunavut Water Board, the Nunavut Planning
Commission, and the Nunavut Wildlife Management Board to act jointly as the NMC, or
individually as Institutions of Public Government, to advisd enke recommendations to other
government agencies regarding the marine areas. The Government (defined uNderathe
Agreement o i nclude the Feder al or Territori al Go
advice and recommendations when making siess which affect marine areas. TKanavut

47S.C. D12, c. 19s. 52.

48An Act to enact the Impact Assessment ActthadCanadian Energy Regulator Act, to amend the Navigation
Protection Act and to make consequential amendments to otheBACtR019, c. 28 (received royal assent on June
21, 2019 but noyet prochimed in force) (referenced throughout this Report as BEOL

495.C.2013,c. 14, s. 2.
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Agreemeni oes not place | imits on the damwmmarineof t
issues which could be the subject of recommendations to Government by the NMC.

Additional Regulatory Requirements and Considerations

In addition to meeting the specific requirements under the FedRRAandCOGOA a company
wishing to develop an oil and gas project in Baffin Bay and Davis Strait would also be required to
comply with all other generally applicabkscts and Regulation$or operating in the Arctic
offshore, including but not limited to:

A Arctic Waters Pollution Prevention A Nunavut Land Claims Agreement
Act®° Act>®

A Canada Shipping Act, 2081 A Oceans A&t

A Fisheries A2 A Species at Risk At

4.1.1.2. The Exising Royalties and Benefits Regime

Canada Benefit Plans and Royalty Management

Currently, before any oil and gas activity could take place, a company is required to prepare a
Benefits Plan for approval by tiMinister of CrownIndigenousRelations and Northeraffairs.

Each Benefits Plan would be specific to a proposed project, and therefore cannot be considered in

detail by the Board during the SEA. In general, a Benefits Plan for oil and gas development in the
region would be expected include:

-

A Conductingearly and frequent meetings and communication with northern stakeh
and Indigenous organizations, using a variety of techniques, to share informat
potential training, employment and business opportunities;

Implementing business and procuremgnuicesses that maximize northern benefits;
Supporting opportunities for education and training with sufficient lead time;
Promoting transferrable skills and succession planning;

> > > >

Using a transparent and fair procussthand contract award process;

>\

Conducting bid requests in a timely manner to support local supplier participation

>\

Using best efforts to remove impediments to local supplier participation;

>\

Consideration of qualified northern indigenwasidents and other northern residents
employment@nd business opportunities;

°R.S.C. 1985, c. A2.

51S.C. 2001, c. 26.

52R.S.C. 1985, c.H#4; note that significant amendments to the Federal Fisheries Act havaskeated to iAn Act

to amend the Fisheries Act and other Acts in consequé&Ce 2019, c. 14réceived royal assent on June 21, 2019
but not yet proclaimeadiforce) (referenced throughout this Report as Bii8). Howeverthe amendment@re not

yet proclaimed into forcet the time of writingthis Report, and so the Board has confined the description of the
regulatory regime to the currefiisheries Act

53S.C. 1993, c. 29.

54S.C. 1996, c. 31.

%5S.C. 2002, c. 29.
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A Providing a forecast of total planned hiring, types of jobs, wages, and work hours
A Providing a forecast of its total planned procurement expenditures.

Generally, it vould be expected that aperator would have reportjrrequirements to CIRNAC

on the implementation, execution, and results of an approved Benefits Plan and the Plan would be
expected to change as project activities change. A Benefits Plan is a docurnemtatinent by

the operator, and CIRNAC has publishikenefits Plan Guidelines for the Nosth t o pr ovi d
guidance for operators regarding the development and implementation of acceptable Benefits
Plans. As the possible development scenarios considergdglthe SEA are all located outside

the NSA in Canadn offshore waters and the scenarios do not involve requiring the development
of infrastructure on Inuit Owned Land (IOL), the NIRB has assumed that an Inuit Impact and
Benefit Agreement (IIBA) with th&®egional Inuit Association, the QIA, would not bgueed.
However, for proposed development occurring outside the NSAuhavut Agreemembntains
numerous provisions that could still apply to address project effects on wildlife harvesting or Inuit
rights.

CIRNAC sets, collects, and administers tbgaities associated with oil and gas developments in

the Northwest Territories, Nunavut, and the northern offshore unde€ahada Petroleum
Resources At and theFrontier Lands Petroleum Royalty Regtibns®’ The Act governs the

setting and collectingfaoyalties while thdRegulationgprescribe the royalty rates, the calculation

of royalties due, the reporting required and the imposition of interest and penalties associated with
failing to remit and report royalties as required. Under the currentyoggime, the Government

of Nunawut, Nunavut Tunngavik Incorporated and the QIA would not have rights or
responsibilities with respect to the setting, collection and enforcement of royalty requirements, as
these responsibilities are exclusively manage@IRNAC.

However, associated development or exploitation of resources or placement of project
infrastructure partially or wholly on IOL would result in an operator being required to enter into
an lIBA as prescribed under Article 26 of theinavut Agreenmg. Howeve, as the possible
development scenarios are located outside the NSA in Canadian offshore waters and not on Inuit
Owned Land, an IIBA is unlikely to be required for those activities. Although no IIBA may be
required for proposed development mecing outsde the NSA, several Articles (e.g. Articles 5, 6,

20 and 21) of thé&lunavut Agreemermontain provisions that could apply to offshore oil and gas
developments the developments have adverse effects on wildlife, wildlife harvesting, or Inuit
rights.

4.1.2 Viewsof Interested Parties

4.1.2.1. Existing Regulatory Regime

Within its final written submission and during the Final Public Meeting, the Government of
Nunavut ( GN) requested that the Boardés Final
visual descptions of arrent roles and responsibilities, including changes under the proposed Bill

56 R.S.C. 1985, c. 36 (2nd Supp.).
57 SOR/9226.
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C-69. It was further requested that the consideration and incorporation of community input into
the process be included as well. The GN recommended thaSgésbptons for insituting an
offshore cemanagement regime in the Area of Focus responsible for the regulation of petroleum
development in Nunavut offshore waters be explored. A need was further identified to more
formally and meaningfully define roles for tl&N, Inuit aganizations, and communities in a co
management regime applicable to the oil and gas industry. During the Final Public Meeting, the
Canadian Association of Petroleum Producers (CAPP) discussed that in Newfoundland and Nova
Scotia Offshore Petteum Board have been established to regulate the offshore oil and gas
industry in those areas in place of the National Energy Board (RFEB).

Following a question from the NIRB staff during the Final Public Meeting as to whether the NEB
has discretion tadapt itgorocesses to reflect a-oaanagement approach with other neighbouring
authorities, the NEB noted that

éthe NEB could enter something | ike a memc
NIRB for a projectspecific review and work together to design agasss thamight

work for both boards and would also work for that area in particular. So we would

look to the public interest andand the community members and desigmd coe

design a process that would work for most peéble.

In response to a quést bythe NIRB staff regarding how the NEB would coordinate with other
authorities to ensure potential impacts and transboundary effects are appropriately mitigated, the
NEB noted that that there were many ways to undertake such coordination, notihg tN&B

fihas the ability to work with other jurisdictions on compliance when a project is
operatingéSetting up letters of wunderstanding
communicate the cooperatiéh. During the Final Public Meeting, the NEBulsmitted
supplementary information on model agreements the NEB has in place for conducting
assessments/reviews/regulations in other areas whenamcagement regimes may exist.

Recognizing that there may be potentially significant changes to the regukgone governing

future oil and gas development (e.changes to the National Energy Board and Federal impact
assessment and fisheries regimes under B8BGnd Bill G68) and the potential implications
associated with the devolution of specifiedeied responsibilities for Nunavut to the GN, many
parties urged the NIRB to provide recommendations regarding how the current regulatory regime
should be reshaped. In its final written submission, the World Wildlife Fund (WWF) emphasized
that the futureegulatey regime for oil and gas development in the region should be based on the
principles of f#fAFree, Prior and I nformed Conse
comments on the dMami Stantecreports (2018a and 2018b) of Oceans North, thtortsl
experience of Inuit in the region with oil and gas development has been characterized by very little,
if any, consultation with affected communities in general or Inuit specifically. As summarized

58P, BarnesCanadian Association of Petroleum Producers, NIRB Final Public Meeting File No. 17SN034 Transcript,
March 18, 2019, p. 98, lines12.

59 C. Wickenheiser, National Energy Board, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20,
2019, p. 544lines 815.

60 C. Wickenheiser, National Energy Board, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20,
2019, p. 545lines 411.

51 Public Registry ID 324053.
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during the Final Public Meeting by Joanasie Akukya former resident of Arctic Bay, when oil
and gas development was taking place with Panarctic Oils Ltd.:

About 40, 45 years ago, when | was youngel,was a labourer, shovelling snow,
taking out garbage and dumping, painting, sweeping and all thatMelille
Island, west of Melville Island, in a little place called rig 12, when Panarctic was
still around. At that time, Inuit were never part of negotiation for benefits or
training. | am happy that Inuit now can take part in the process likeabimjut

as we never had any benefits while working for the mine near Arctic Bay at a place
called Nanisivike?

The desire to extend the role of the Nunavut Marine Council to regulate oil and gas development
in the region was expressed by several partitgpdung the Final Public Meetingf54

4.1.2.2. Existing Royalties and Benefits Regime

With respect to the issue of royalties and benefits, Nunavut Tunngavik Incorporated (NTI), the
Qikigtani Inuit Association (QIA), Government of Nunavut (GN), Greenpeace CaGagans

North Canada (Oceans North), the World Wildlife Fund (WWF), the Ikdfurdtic Bay) Hunters

and Trappers Organization (lkajutit HTO), the Nangmautaq (Clyde River) HTO (Nangmautaq
HTO), and theResoluteHunters and Trappers Association (ResoluleAH and Community
Representatives all discussed the uncertainty and lack @frafion on the level of potential
benefits from possible offshore oil and gas activitiegnoiit in the Qikigtaniregion

The QIA noted that as the hypothetical oil arss gcenarios are all located outside the Nunavut
Settlement Area (NSA) in the offshore, the current Inuit Impact Benefit Agreements (lIBA)
structure under thélunavut Agreemeniould not
apply and there is ctently nothing in place to ensure
benefits acare to Inuit within the NSA from impacts For the sea mammals that w
of offshore oil and gas development. consume, if they should change anc
The GN recommended that the Board recommend t t%ﬁ ?{ ﬂli;s;%a;;evjé)rrbl;v(\;f%ergnegzteé dc?;
guidelines for benefits plans for oil and gas projects i{P]e loss of le WiIdIifepif thev do
Baffin Bay and Davis ait specific to the needs of y g
Nunavummiut and riuit be developed with the somewhere. ellse and nOt.COme bag
involvement of communities, the QIA, and the GN. Ir?ecause_ this is our- our livelihood,
discussing compensation for impacts, especially oahnd. for fish and sea mammals are o
wildlife and livelihood activities, the GN further Main food.

recommended that peSEA, the Government of [S- Keenainak, Pangnirtung, NIRB Final Publ
Canada determine the scopeaotompensation plan o9 the No- 175N034 Transcridarch 20,

2019, p. 526, ling 1419]

and how/if it could adequately address community

62, Akumalik, on behalf of City of Igaluit, NIRB Final Public Meeting File NoSND34 Transcript, March 18, 2019,
pp. 67, lines 1926 and 12.

63 P, QuassalMember of the PublicNIRB Final Public Meeting File NdL7SN034 Transcript, March 19, 2019, pp.
212-213.

64 B, Kovic, Igaluit, NIRB Final Public Meeting File No. 17SN034 Trandggiarch 19, 2019, pp. 21220.
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concerns regarding impacts on wildlife from potential oil and gas activityesponse to questions
raised by the GN on whether there @rovisions available for compensation for redt impacts

from routine communities (e.g., on harvesting), the NEB that currently there are no specific
provisions for compensation without an incident, such as a spill. However, the NEB added that
fin the past, the NEB has required companies to setaocbmpensation plan with potentially
affected communitie$®

Inthel kaj utit HTOO6s presentation at the Final
which potentially affected communities couléceive royalties directly from oil and gas
devebpment. Similarly, the submissions of the Nangmautaq HTO read into the record at the Final
Publ i ¢ Me e fThe HHO asgtiea that Glyde Rivier must be a partner in any oil and gas
project that takes plze near their community, and the community rbesgjuaranteed financial
benefits %

Throughout the SEA and during the Final Public Meeting several parties indicated that until there
was greater clarity regarding how benefits would accrue to Inuit, Wikt tge little support for oil

and gas developemt moving forward. The statement of the Clyde River QIA Representative as
read into the Public Meeting Record expressed this view as follows:

And the message here is that the North has beploited before, and there's fears

that the exploitation is dtigoing to occur with oil and gas. And so again these
benefits associated with oil and gas mushere must be clearly outlined benefits

going to Inuit if there's going to be any sort afalission on even moving forwdrd.

Within its final written sumission, the Qikigtaaluk Wildlife Board recommended that benefits to
communities should be:
A Expressed explicitly; and

A Include financial compensation, Inuit employment, community investment, an
infrastructure.

Il n the WWFO6s final recomrhendech thas puopaments ef ispeaific oiland wa s

gas development projects should, as part of their agreements with governments, agree to develop

lIBAs or other mechanisms to contribute to lo@@mmunities in conjunction with their
development of offshoreesources. WWF further recommended several ways for companies to
make these types of contributions, including specified paymenrk#dnbenefits, and preferred
access for Inuit to businesnployment and training opportunities. WWF emphasized thiag to
successful, local benefits should be established through local involvement in determining local

needs and interests and to set appropriate goals. WWF noted that appropriate governance

medianisms must also be in place to ensure local needs and sitereatn the driver behind such
benefits. WWF also cited the recommendation of the Arctic Council in a recent report that local

65 Exchange between A. Gfrarent, Government of Nunavut, and C. Wickenheiser, National Energy BoR@l,

Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, p. 486, liB@s 6

66 J. Price, Qikigtaaluk Wildlifoard on behalf of Nangmautaq (Clyde River) HTO, NIRB Final Public Meeting File
No. 17SN034 Transcript, March 21, 2019, p. 787 slih@19.

67S. Lonsdale, Qikigtani Inuit Association on behalf of David Igagrialu, Clyde River QIA Representative, NIRB Fina
Public Meeting File No. 17SN034 Transcript, March 21, 2019, p. 794, linré3.11
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benefits should involve the establishment of infrastructurehmadth care facilities so that the
benefits to local infrastriigre and services are longer term and maintained even after development
activities have ceased or declined.

Reflecting their comments, parties provided the

following recommendations: And if there should be a spill and tt
A Regulatory changes are required to maximizaccident happens, the organizations
benefits and opportunitider Inuit. the community level, NTI and oths

organizations and agencies, wou

A Establish a clear arekplicit impact and benefits ou apologize to them? Would y«
2

regime to provide clarity for all parties regardin

the extent to which potential projects outside e A Cave Dorset. NIRE Final Puby
H H H . asuaq, ape orset, na u

j[he N_SA are requwed to _prOteCt _InUIt rlg_htS’Meeting FileNo. 17SN034 Transcript, March 2C

including how such projects will provide 2019, p. 524, line$3-16]

beneits, despite the potential impact

ompensate them?

A Clarify the extent to whiclCanada Oil and Gas Operation Alsenefits can be accrued in
Nunavut.

A Clarify benefits framework for scenarios with onshore infrastructure.

A Conduct a cosbenefit analysis to consider the iagts and benefits of oil and gas
development at the community level in order for communities to be able to make informed
assessments of specific future offshore oil and gas developments.

A Establish a framework for wildlife compensation for impacts fronjegts in the marine
environment.

A Extend the involvement of the Nunavut Marine Council.

4.1.3 Views of the Board

As communicated to the Board during the community scoping sessions and as summarized in the
final written submissions of Greenpeace Canada and Odéaris, over the last 30 years
regulatory processes leading to the authorization of oil and gas developments in Nunavut have not
generally been the result of meaningful consultation and accommodation with Inuit rights and
knowledge holders. Although themee several regulatory improvenienitiatives underway and

legal enforcement options available to Nunavut Inuit that may vastly improve these processes
moving forward, in many of the 10 communities who contributed to the SEA, the Board heard
concern thatnuit voices and perspectives stunot only be heard, they must be central pillars in
decisionmaking.

As highlighted in the Foreword to this Report, the Board clearly agrtieshe views expressed

by multiple organizations and community members arepresentativesthat Inuit
Qaujimajatugangit, Inuit practices, principles and priorities, and Inuit worldviews must be central
pillars in not only this assessment and future SEAs, but also in any future {spgedic impact
assessments for proposedand gas development projectsiie tregion.
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The Board has carefully considered the identified information gaps and areas of uncertainty
relating to the regulatory regime, as well as the recommendations of participants and the
comments, concerns, andidwledge shared by community members throughbet $SEA,
including at the Final Public Meeting. Having assessed what feasible and practical actions can be
taken over time, the Board offers the following recommendatamtgessing the regulatory,
royalty, and benefits regimes and processes

Recommendatinsto address through future assessments

A Structure future assessments conducted in, or adjacent to, the Nunavut Settlement Area and
associated decisiemaking processes with the express recognition ot Imgints, Inuit
Qaujimajatugangit and Inuit Qamaningit, and the requirement to actively engage with
Inuit knowledge holders and Nunavut communi(i#&s6).

As highlighted by parties and Board Members during the Final Public Meeting, the current benefits
regime under th&lunavut Agreemertdoes not exted to areas outside the Nunavut Settlement
Area, and this creates concern and uncertainty regarding the nature and extent of benefits
associated with oil and gas development in the Areas of Focus. As duethiay the Qikigtani

Inuit Association at the Ral Public Meeting:

So the next bullet actually speaks to something that | b¢bexaed MemberRllen
[Maghagak]you mentioned on our first day here, and it was about regimes for
benefit agreements oute of the Nunavut Settlement Area.So we're
recommending that a new impact benefit structure be developed that includes the
scenario of projects outside of the Nunavut Settlement Arego the
recommendation is to establish an appropriate regime thatdvordvide clarity

to all parties anl a new benefit structure for area outside the Nunavut Settlement
Area. So potential projects outside the Nunavut Settlement Area, they provide less
certainty to Inuit about protection of rights and possible benefitpitiethe fact

that there are poterdl impacts to Inuit from activities outside the Nunavut
Settlement AreaSo it's important that this be clarified and that the regime reflect
that reality®®

In addition, the Board heard from NTI and the GN that althaihgre could be greater benefits

accruing to Nunavut generally and local communities specifically if oil and gas developments used
onshore facilities such as ports and pipelines to support offshore development, it remained unclear
how substantiahny increase to benefits would be, recogmizthe current royalty and benefits
structure.1 n t he Boarddés view there is a significa
extent, and duration of royalties and other benefits, including compensation forsragpadtlife

and Inuit harvestingights, that would accrue to Nunavut and the 10 communities in the Area of

Focus if oil and gas development aciastwere approved to take place in the offshore area outside

the Nunavut Settlement Aredhis lack of iformation makes it impossible fdné communities

to make informed decisions about future oil and gas developments.

8 R. D6Orazio, Qi ki gt annal PublicuMedting &ike No. ¢7SKH084 ToanscriptNMaRH 19,F
2019, p. 317, lines-25.
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The Board has carefully considered the identified information gaps and areas of uncertainty
relating to potential royalties and benefits veell as the recommendations oftgapants and the
comments, concerns, and knowledge shared by community members throughout the SEA,
including at the Final Public Meeting. Having assessed what feasible and practical actions can be
taken over time, thBoard offers the following recommeationsaddressing regulatory, royalty,

and benefits regimes

Recommendationso addressprior to lifting the current moratorium:

A Clear descriptions should be developed to explain the royalties and benefits regime
applicable to:

o oil and gas developments occurring exclusively in the Canadian offshore adjacent
to the Nunavut Settlement Area; and

o oil and gas developments occurringhie Canadian offshore adjacent to the
NunavutSettlement Area which are supported by laaded infrastructure within
the Nunavut Settlement Area.

This analysis should clarify the extent to whiCkanada Oil and Gas Operations Act
benefits can be accrued in Nunavut and specify the framework that would apply to
compensation for interferenceitiv Inuit harvesting or damage to marine wildlife or
wildlife habitat (within the Canadian offshore and the Nunavut Settlement G4E3)

Recommendationgo address through future assessments

A Assessments of proposed oil and gas projects should digemlyfy the predicted benefits
and potential compensation accruing to the region and potentially affected communities
(#15).

For Board recommendations related to regulatory, royalty, and benefits reginiésleee 3,
Chapter 7.3..6. Land and Marine Use

4.2. SPILL RESPONSEREGIME
4.2.1 Background
4.2.1.1. The Existing Regime

Unless otherwise indicatedhe information provided in this sectios based on summaries of
informationasprovidedjointly by thevariousGovernment of Canadegencies with spill response

and theNational Energy Boar(NEB) during the Final Public Meetinguring a joint Government

of Canada presentation on the Nationalilta Oils Spill Preparedness and Response Retfime.
Canada has a National Marine Oil Spill Preparedness and Response RegiRegime)and a

marine safety system designed to protect life, health, property, and the environment. The Regime

89 A, Gudmundson, Transport CanabRB Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp.
450-464.
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takesa multragency approach to protecting the environment and communities from the risks and
impacts of oil spills. The arethree (3) compoentsto the Regimeprevention; preparedness and
response; and liability and compensation. The federal goverismespondile forthe legislative

and regulatory framework, which includes oversight of preparedness and response actions both
before and dring a spill. Industry is responsible for funding, responding to, and cleaning up ship
source oil spills.The Regime distinguishes between requirements specific to vessels in transit and
requirements specific to offshore oil and gas exploration andiptiod, including ships engaged

in those activities.

TheRegime is led by sever@overnment of Canada agees including Transport Canada (TC),

the Canadian Coast Guard (CCG), Environment and Climate Change Canada (ECCC), Fisheries
and Oceans Canada (DfF@nd the NEB. For spills in or affecting territorial watettse
Government of Nunavut (GN) and Inuit comnities would also be involved. Each federal agency

has its own mandate as they relate to spill response as follows:

Transport Canada is consideed to be the lead federal agency with respect to regulatory and
legislative requirements. TC is the leadléral regulatory agency responsible for vessels in
transitthat are engaged in oil and gas development and production activitiesg with
ECCC,TC operates the National Aerial Surveillance Program that monitors shipping activities
and ice conditionsral TC can assist in the case afpollution event. T C drsndate is
established in the following legislation:

i) The Canada Shipping Agbrovides the werall regime to protect safety and the
environment for vessels operating in waters under Canadian juosdict
Regulations under théct include requirements for vessels construction (e.g.,
ensuring vessels are safe to travel in the ice in the Arat@pagement of ballast
water, pollution control, the arrangements for emergency response, and crew
gualificaions.

i) The Arctic Waters Pollution Prevention Agrovides enhanced protection for
vessels operating in waters in the Canadian Arctic. The Govetiofn€@anada has
recently developed new regulations underAlsé known as theArctic Shipping
Safety and Pollution Prevention Regulationghich prescribe additional
requirements with respect to discharges into Arctic waters, including requirements
that prevent pollution by oil, sewage, garbage, and other noxious liquid substances
in bulk.

iii) The Marine Liability Actrequires vessels operating in waters undanddian
jurisdiction to carry insurance and to pay for damages including:

a. Damage caused by pollutidinom their vessels or facilitiesand includes
environmental damage and economic losses;

b. Expenses incurred and associated with measures taken to pnepeit,
remedy, or minimize pollution damage; and

c. Costs associated with the issuance of directidersrgiven by the CCG; and
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iv) TheMarine Transportation Security Aptovides the framework for security of the
marine transportation system in Canada andelessid marine facilities in Canada
except those under the authority of the Minister of Nationa¢ D

Canadian_Coast Guardis the lead federal department that ensures an appropriate marine
pollution response plais in placefor shipsource, oil handghg facility, and mystensource

marine pollution incidents in Canadian wateftie CCG would takéhe lead in overseeing a

spill response in conjunction with TC, reviewing the extent and nature of the spill; identifying
potential impacts; and identifyinghat help may be needed from otherShe CCG also

provides national preparedness capability tpaad whera polluter is unknown, unwilling

or unable to respond. The CCGoés &arnadiaor i ty
Shipping Acand theOceans Act

Environment and Climate Change Canadahas the mandate to protect Canadians and the
environment from the effects of environmental emergencies through the provision of science
based expert advice (e.g., reviewing planned mitigation measures to provide advice regarding
whether mitigations arekely to be effective) and through regulations untihe Canadian
Environmental Protection Act, 1999ECCC also provides scientific information during the
preparedness and respomsecessesnd operates the National Environmental Emergencies
OperationsCet r e t o coordi nate EQ@&desciess. esponse and

Fisheries and Oceans Canad# responsible for providing scientific and technical advice
with respect to fish and marine mammals including critical fisheries resources, key habitats,
and thetiming and location of fishing activities. DFOsal provides support in spill tracking

and trajectory modeling; provides advice in support of clganperations and strategies; and
monitors the potential impact of response strategies.

National Energy Baard is currentlythe lead federal regulator forl affshore oil and gas
exploration and production activities, including regulating the ships involved in oil and gas
exploration activity’® The NEB would lead and support the Chief Conservation Officer in
overseeing the responseasfoperator to an offsire oil and gas spill and would call on other
government agencies for support as needet. e NiEaBdate and authority with regards

to oil and gas operations is guided by @enada Oil and Gas OperatisrAct(COGOA)and

the Canada Petroleum ResourcestAnd regulations and guidelines developed under these
Acts.

Operator Responsibilities

Ultimately, it is the responsibility ad ship operator or company to follow albplicabldaws and
regulations ando take all the necessary steps to prevent spilid accidents. To ensure
preparedness, ships must carry an approved shipboard oil pollution emergency plan (SOPEP). If
there is a spill or accident, the operator is responsible for managing the emeeggurse and

the spill clearup by first protectig crew and ship, then stopping source of pollution and executing

O Although when BilG6 9 comes into force the NEBOG6s regulatory res
Canadi an Energy Regul at or dsBIEGEP haanodyet belereprofldiniRdis forcepthemi s s i
existing NEB regime is discasd here.
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the SOPEP! Executing the SOPEP includes notifying TC and the CCG and/or the NEB when
the incident is related to oil and gas exploratidivdies. This responsibility applies to vessigls

transit, drill ships on station or engaged in oil and gas exploration, oil and gas exploration platform
or production facilities, and any vessels attached to such facil@psrators are required tcei

ships constructed for safe passage in the @&mtid must following specific construction and
maintenance practices. Companies must file a sailing plan and meet various reporting obligations,
including reporting their position daily and notifying regars of any changes to their plans as
previouslyfiled.

An operator is also responsible to cover the cost of algaas well as any compensation for
damage caused by spills. TMarine Liability Actsets out a legal requirement for vessels
operating m Canadian waters to have insurance to pay foradasithat may occur due to a spill
or other incident causing damagghe liability regime operates under the polltpay principle,
which requires an operator to be responsible for both cleanup as wethasnsation.There is
alsofederalfundingandinternational fundingvailableunderthe Canadian based SHgource Oil
Pollution Fund and thénternational Oil Pollution Compensation Funfis cleanup costs,
environmental damage, propedstmage, and economic losseeluding camages related to Inuit
harvest of wildlife > There are also requirements for compensation under Article 6 fitvut
Actand under th&urface Rights Tribunal Atthat would apply within Nunavut waters

Underthe COGOA companies have absolute liability when exploringdoling in the Arctic,
regardless of negligence or fault, for loss or damage resulting from their acbpesators are
required to provide proof of financial responsibility throughout theation of work or activity.
The NEB sets the amount of finaalcresponsibility for loss or damage caused during the review
process for a specific project. The NEB may suspend or ratg&athorization for oil and gas
development activities inopemtor fails to maintain proof of financial responsibility throogt

the lifetime ofa project. Proof of financial responsibility includes letters of credit, bonds,
insurance, guarantees, and audited financial staten@mINEB can directly pay out ctas from

the security held and claims can also be sued foreoaVered in court.

Community Engagement

During the Final Public Meeting the i mportanc
was emphaged. The federal government responded thatrty the preparedness and planning

process, the CCG would work twithe G\ on the development of specific oil marine spill plans

and would involve communities to ensure priorities are established according to Inuit
Qaujimajatugangit as well as identifyisgnsitive biological and traditional use areas.

In the event o& spill, TC may need to identify a place of refuge where a ship can conduct repairs
or dock TC wouldmaintain lists of community contacts in order to engage the community(ies)
to understad what impacts there may be to the local environment, to serei@as, and any other
information and Inuit Qaujimajatugangit that could be shared. The CCGalsayontact

™ A, Gudmundson, Transport Canada, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp.
451-452; 461462, lines 2826 and 12; 2526 and 14.

2 A. Gudmundson, Transport Canada, NIRB Final Public Meeting File No. 17SNOB4cTig, March 20, 2019, p.

458, lines 623.
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impacted communities to assist in developing priority protection zones (i.ecgency marine
protected areas) and to provide input into respptess and operation&

During project planning, companies must prepare the required emergency response plans, and are
expected to consult witpotentially affectednuit communities whiledeveloping those plans,

taking into account possible damagesimse communities. In setting the financial responsibility
amount, wihlel NtEaBk & i nt o consideration the input
which will include input, informtion, recommendations provided by Indigenous organizations

and Irdigenous communitiest

Response to spill

How spills are responded to also depends on whether the incident involves the release of oil or the
release of gas. Dry gas is left to disperséhm environment. Natural gdms liquids called
condensate and a very volatile flammable liquid that would not be safe to collect, so it is left to
evaporate through weathering into the air. In the event of an oil spill there are various tiers of
response as follows:

A Tier 1 Infield Resourcedmmediate responsd the scene oéin activity by an operator.
For example, by laya drilling unit must have a standby vessel within 20 minuteanof
installation at all timsand these vessels would be required to have a Tier 1 level of spill
response capability in the fee Theresponse options to recover spilled proaaet include
deployment ofibsorbent booms as well sidereep type of spill response.

A Tier 2 National/Federal Respon&&puld bring in other national capabilities through the
CCG and other organizationC and the CCG would work together to review the situation
and determine the lead federal agency overseeing spill response related to vessel transits,
which would likely be the CCG. The NEB would lead the response to spills related to
offshore oil andjas exploration and production.

A Tier 3 Global Respons#: global network of spill response agencies would respond to the
emergency?

The amount of personnel required for a response would be dependant on a specific event and
determined during project plaimg. During the Final Public Meeting an example was provided
where thousands of people were involved in the spill respénse.response to questioning
regarding typical spill response planning at the Final Public Meeting, the CAPP subsequently
provideda copy of an Oil Spill Response Plan developed for an exploration drilling pfoject.

While spill response is critical, source control and containment efforts would be necessary to stop
a flow and would need to be actioned quickly to minimize impaddsilling relief wells and

7 A. Gudmundson, Transport Canada, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp.
462463, lines 226 and 113.

74 B. Chambers, National Energy BoaMIRB Final Public Meeting File B.17SN034 Transcript, March 20, 2019,

pp. 469, line 1519.

SK. Landra, National Energy Board, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp.
476-477, lines 526, 1-13.

6 Exchange between K. Kalurag, NIRB Board, and K. Landra, National Energy Board, NIRB Final Public Meeting
File No. 173034,March 20, 2019pp. 560561,lines 1726 and 117.

" Public Registry 1D: 324049
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installing a capping stackre typical source control and containment measures during well blow
outs whichare undertakehy the operator in parallel with the mobilizing of the federal agencies
respondingto a spill For additimal information, see/olume 3, Chapter 8: Accidents and
Malfunctions.

4.2.2 Views of Interested Parties

4.2.2.1. Response Regime

Within its final written submission the Government of Nunavut (Gdihmented on the lack of a
response organization operating north of th€ géralleland recommended thatigr to oil and
gas development, worlshould be underta&n to
develop a robust and effective spill response regirre
thatincludes spill prevention, spill response capacity¢ who monitors o
infrastructure, equipment and technology, an@ls an Inuk, as a beneficiary
notification to communities. The GN further noted Nunavut, | am very worried tha

duringthe Final Public Meeting that federal government and othensight

the Actic has large distances between/ustsitback and letjustletitgo until
locations with any capacity infrastructure toSOmething happens like Mexico. Y
respond to unplanned events as well as limite@@ve oil  spill, you know, an(
communications infrastructureds suchmore €verybody jumps and gets moving a
information is required on the emergencyall that stuff.

response planning for the oil and gas sectorg. Kovic, Igaluit, NIRB Final Public Meeting File
activities in the Arctic, effectiveness of oll spiIIl'i\‘noe-8117351’\‘8(])34 Transcript, March 18019, p.92,
response in the Arctic, and spill response '

capacity’®

In response to questions from the @bbuthow its sakty procedures and standards compare to
other regulators in the Arctic, the NEB noted tihas a member of the International Regulators
Forum andthe Arctic Offshore Regulators Forum and these organizations have international

membership and exgencew t h i ce and i1 ce management . |t
regulations blend prescription and performahased standards and that Greenland has adopted
many of Arctic Canadadés o¥fshore oil and gas

8 B., Maclsaac, Governmenf Nunavut, NIRB Final Public Meeting File No. 17SN034 Transcript, March 19, 2019,
p. 177, lines 147.

® Exchange between A. Gfarent, Goverment of Nunavut, and K. Landra, National Energy Board, NIRB Final
Public Meeting File No. 17SN034 Transcriptarch 20, 2019, pp. 48482 , lines 126 and 126.
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Within its final written submissin, he World Wildlife
Fund (WWF) similarly concluded that significant The community [Resol]téas never
legislative, capacity, information infrastructure, been trained in using this equipment
communicationand funding gaps exist in the currenthere was an oil spill. They have
spill response framework across the Canadian Arctigssponse kit in the community. Th
including Baffin Bay and Das Strait. It was noted have no idea how to use th
that due tdimitations on the availability of equipment equipment.

and contractor response capability, spill response can

take more than 10 times longer than in waters south [6f Okalik, World Wildlife Fund, NIRB Final

60 degr e e S\WF furheriemphabieed its [0 Jenng e Ne ToN0st T
position thaimajor weaknessexist inthe availability

of, access to, and conditioaf oil-spill response

equipment, training resources, and rekabl

communications infrastructuran the communities. WWF made multiple associated
recommendations, including about coomity and shipboard equipment and training
requirements, and noting thanmediate steps, including substantial investnmantesponse
capacity and ofshore infrastructureshouldbe takernbeforeoffshore oil and gas activities take
place It was furtherecommended thattaor mal r evi ew of Canadads caj
spills in the Arcticbe undertaken. WWF alsecommended thdheuse and carriage by ships of
heavy fuel oil be phased out in the Arctiduring the Final Public Meeting, the WWbted that

it had been working with membersRésoluteas well the CCG and DFO to develop community
oil spill response plarf¥.

In respnse to questions by WWF on what is required to better prepare for potential oil spills, the
NEB referenced the Arctioffshore funding requirements. It was noted that operators would be
required to have approved emergency response plans in place ¢hapbsakle damages to Inuit
communities into account. In addition, proponents would be required to consult potentially
affected communities and determine needs for training, preparedness, equipfieditenately,

the NEB clarified that a response magispecific to a given oil and gas development project would

be developed for that project, and that an operator wailtde authorized to conduct work unless
itds the ability to respond t o 8corthedV¥WFoanda spi | |
Community Representative from Igaluit questioned whether Arctic specific regulations should be
developed3® Inrespmse t o t he WWF, thebeutydBEaRerformantmsedl t h a't
regulation is that it is all-applicablehazards approach to whatever the scenario is-sand

whatever the unique environmental conditions are of the operating.étrea

80 M. Brooks, World Wildlife Fund, NIRB Final Public Meeting File No. 17SN034 Transcript, Maig 2019, pp.
699700, lines 1826 and 13.

81 Exchange between M. Brooks, World Wildlife Fund, and C. Wickéer, National Energy Board, NIRB Final
Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp4232lines 146 and 118.

82 Exchang between M. Brooks, World Wildlife Fund, and K. Landra, National Energy Board, NIRB Final Public
Meeting FileNo. 17SN034 Transcript, March 20, 2019, pp. line68&nd 19.

83 M. Brooks, World Wildlife Fund, NIRB Final Public Meeting File No, 17SN034 $caipt, March 20, 2019, p.
501, lines 16.

84 B. Kovic, Igaluit, NIRB Final Public Meeting File No. 17SN034 Tsaript, March 20, 2019, March 20, 2019, p.
511, lines 1421.

8 K. Landra. National Energy Board, NIRB Final Public Meeting File No. 17SN034 diipgsMarch 20, 2019, p.
501, lines 1518.
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DFO and the CG noted in theipublic written comments hat t her e are fAchall e
spill responsen the Arctic, including lack of reliable communications to coordinate a response

(e.g., lack of connectivity); and the distances between potential dréiaogdent location and the
response resources, and t her eflsonoted thdl theretaieme r e
existingCCG assets (e.g., environmental response depots and caches) to be utilized in the event

of a spill and provided a referenaethe Coast Guard Marine Spills National Contingency Plan
(seeVolume 3, Appendix C: RecommendeDocuments TC also notedhat there are no

Response Organizations North of 60. Consequently, the onus to have an adequate oil pollution
prevention and respse plan lies entirely with the company and the vessels operating in the Arctic.

The Canadian Association of Petroleum Producers (CAPP) recommended two (2) publications
related to emergency preparedness and response be re{ge@é¢dlume 3,Appendix C)

I n response to the Government of Caregnepaads pr €
Community Representative from Qikigtarjuaq noted:

There's a disconnect between 1Q committee and you. Hewasv are you going

to include 1Q as part of yo regime? 1Q, and I'm in that committee, but | don't feel
you. So- and because dhat, as the IQ committee, if it's going to be included in
part of the overall regime while there’'sduring cleanups, will you be working
closely with the 1Q committs@®

The NEB noted i n amenkapcedisdigenduh endgagemanogrdumatisat we
undertake to ensure that we follow, to ensure that-wee hear the voices of Indigenous people
to help us make make our decisios’’

During the Final PublidMeeting, a community member froResoluteexpressed concern that
C a n a d aléatisns wailg not be followed by shippers flying under international ffags.

In response to a question by Beardon how places of refuge are identified, the NEB noted that
there are predetermined areas that could be used and that communitiesevoandudted prior

to use®® TheBoardfurther questioned whether the oil spills preparedness and response regime is
built on existing infrastructure or is used to identify infrasture needs in responding to a spill.

In response, the NEB noted that vehihe spill response regime is built on existing infrastructure,
during a project assessment stage, existing infrastructure would need to be enhanced if found
inadequaté&®

86 L. Kooneeliusie, Qikigtarjuaq, NIRB Final Public Meeting File N@SN034 Transcript, March 20, 2019, p. 520,
lines 7.

87 B. Chambers, National Energy Board, NIRB Final Public Meeting File No. 17SN034 Tpinstaich 20, 2019,

p. 521, lines &.

88 J. AmagoalikResolute NIRB Final Public Meeting File No. 17SN034 Tiszript, March 20, 2019, p. 517, lines 1
25.

89 Exchange between P. Kadlun, NIRB Board Member, and O. Jihangir, Transport Canada, NIRB Finkld&ilslg

File No. 17SN034 Transcript, March 20, 2019, pp. 5558, lines 2326 and 123.

9 Exchange between. Radlun, NIRB Board Member, and K. Landry, National Energy Board, NIRB Final Public
Meeting File No. 17SNO034 Transcript, March 20, 2019, pp-5%! lines 182, 2426, and 113.
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4.2.2.2. Financial Security and Compensation

During the Final Public Meeting, multipfgarties, including the QIA, the WWF, and Community
Representatives raised questions about the financial liability of operators. The QIA expressed
concerns about the accessibilityfohds for communitie: The NEB clarified that an operator

must provideat least $100 million that could be accessed by the NEB for compensation and
reclamation, and these funds are secured under a letter of

credit or similar instrument. This minimum &fL00
million can be based on gy enoWNBEBB s Eolpehsgw and
Indigenous communities.  In addition to financial s o me o n e 6 divelihoods ®r

security, an operator must also demonstrate that tﬂ-ﬁ_},r loss of food source, for the

company has access to internal financial resources of|@§s of the|r culture’?

least $1 billion. The liability reagme i s an _Aabs lrl _
. . [M. Brooks, World Wildlite Fu IRB Final
l'iability regimeo, w h ioath PulSHCQ\/IQetHgFll'ér@osﬂsrtﬁBT%nscr%per ato

even if the operator was not at faiflt.Both of these March 21,209, p. 711, line 121]
funding sources can be accessed immediately and outsiee
of the court system. In response to questioning at the
Final Publc Meeting the NEB indicated it was unaware of any provisions that woaiddpr
funding for legal support to individuals who need to access funds through the court 8ystem.
WWEF expressed concern that $1 billion in internal financial resources may bfciaatif and
guestioned whether the NEB could remove the liability caplasirto jurisdictions like Norway

and Greenland where there is no limit on liability. In response, the NEB clarified that

There is no cap on legal liability for thefor the propoent in the event of an
incident. Thel the funding that is required inéhcourse of a project, if it were to

be approved, is- is what | referred to earlier is absolute liability, and-itit's a

just term to describe the funding that is availablehwmse claiming compensation,
irrespective of how much thethe company wdd ultimately be liable for. It's to
provide immediate compensation to those individuals, organizations, communities
that would be seeking to obtain funding to address any compamgssues*

Multiple parties, including Community Representatives dwedBbardasked about compensation
during the Final Public Meeting:

If there's an oil spill, what will we do? And there isn't any mention at all of
compensation if anything like thaappened in the futur®.

91S. Lonsdale, Qikigtani Inuit Association, NIRB Final Public Meeting Rite 17SN034 Transcript, March 20, 2019,
p. 473, lines 126.

92 B. Chambers and C. Wickenheiser, National Energy Board, NIRB Final PJekting File No. 17SN034
Transcript, March 20, 2019, pp. 4473.

93 C. Wickenheiser, National Energy Board, NIRB FiRalblic Meeting File No. 17SN034 Transcript, March 20,
2019, p. 474, line 26.

94 B. Chambers, National Energy Board, NIRB Final Public mgeFile No. 17SN034 Transcript, March 20, 2019,
p. 489, lines 1825.

9 H. Oshutapik, Pangnirtung, NIRB Final Public &iag File No. 177SN034 Transcript, March 18, 2019, pp- 107
108, lines 2526 and 1.
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we need to know more about how we waalteive compensation. We can't just
walk away without knowing that there is going to be compensation fér us.

We have lots of whales in Qikigtarjuaq area. If there should be a spillsodgz
oil and-- and the ships would have to go through that aseahat will be the route
and the-- the -- it's a breeding ground for whales and narwhals, and is thete
wonder-- we're wondering why the whales arrived early last yeafnd if ther -

- if their migration route has changedan we be compensatedmehow?

If there is an oil spill in the Arctic, will there be loss of compensation for our loss
of food? And would this compensation account for all terms impacts if the
environment is plluted? This should be in place before any exploration hapi§ens.

A Boardmember questioned whether the NEB has data for subsistence harvesting to generate a
model for compensation values for loss of resources similar to the Food Security study conducted
by the QIA. The NEB noted that while it does not have that lefvéata, it would welcome such
information for its analysis and calculation for compensation.

4.2.2.3. Identified Gaps

Currently there is mregionspecificspill modelingthat adequately reflegtiocal environmental
conditions (e.g. ice conditions, weather, currents, sea conditions). In addition, communities made
it clear that they are not adequately informed regarding the existing spill response regime in
Nunavut and its unclear what roles oamunity members may play in responding to spills.

In addition, here are challenges with communications to coordinate a response and the availability
of equipment to respond in the event of a spill. Currently, emergency response resources are not
locaed North of 60, resulting in prolonged response times fordsecde clean up and equipment

to arrive.

4.2.3 Views of the Board

There were many concerns brought forth from parties and from communities regarding a lack of
preparedness to respond to oil aag gpillsin the Arctic The Board heard frotmoth regulators

as wdl as organizations and Community Representatikias Canada is not ready to adequately
respond to a major oil spill in the Arctic as there are very limitechg northern resources
avdlable. While it was noted thahere are currently no responseamizationsnorth of 6Q the

Board recognizes that there are limited response organizations operating north of ,60 (e.g.

9 B, Kovic, Igaluit, NIRB Final Public Meeting File NA7SN034 Transcript, March 19, 2019, p.196, line21

97J. Keeyookta, Qikigtarjuag, NIRB Final Public Meeting Mile. 17SN034 Transcript, March 20, 2019, p. 533, lines
6-7.

98 J. Kiguktak, Arctic Bay, NIRB Final Public Meeting File No. 17SNO34nscript, March 21, 2019, p. 734, lines
21-24.

9 Exchange between K. Kalurag, NIRB Board Member, and C. Wickenheiser, N&iwergy Board, NIRB Final
Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp55383lines 226 and 111.
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Mackenzie Delta Spill Response Corporation and Oil Spill Respons&ed). Currently the onus

is on the company or vessels operatimdghie Arctic to have adequate pollution prevention and
response plans. Recommendations have been made by parties to invest and develop response
capacity and additional vessefsarine andransportation infrastructure (e.g., deepwater ports),

and a need @ develop emergency response plans with communities that include training,
preparednessnd equipment.

At the Final Public Meeting the Board also heaml appetite forArctic-specifc laws and
regulations necessary to recognize that operating comslih the Arctic are unique and present a
unigue set of challenges.

The Board has carefully considered the identified information gaps and areas of uncertainty
relating to the spill rgonse regimeand accidents and malfunctionas well as the
recommedations of participants and the comments, concerns, and knowledge shared by
community members throughout the SEA, including at the Final Public Meeting. Having assessed
what feasible angractical actions can be taken over time, the Board offerdalleving
recommendationaddressing consultation,-codination and public engagement:

Recommendationto addressrrespective of theurrent moratorium:

A Building on the data collected Recommendatio#29, develop accessible public guidance
on the roles and responsibilities of Nunavut stakeholders (Federal agencies, Government
of Nunavut, Inuit organizations, and communities) for oil and gas spill response within the
Nunavut Settlement Aeeand in the Canaah offshore adjacent to the Nunavut Settlement
Area (#1)

Recommendations to addrepsior to lifting the current moratorium

A Building on the data collected in Recommendation #29, initiate a formal review of the
existing capacity taespond effectively to a major spill of oil in the Area of Focus,
highlighting the expected role of communities and community capacity in respdonding
emergenciesThe Government of Nunavut, Designated Inuit Organizations, and Nunavut
communities shoulbe actively engaged through the review pro¢#34).

Recommendations to addresbould the current moratorium be lifted

A Establish a longerm, comprehensive Arctic spill prevention, response, and evaluation
research program to:

o predict and evaluaté¢ effects of spills on the Arctic biological, physical, and
human environments; and

o identify and evaluate effective spill prevention aedponse methods, equipment,
and technology in the Arctic environme#b5).
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CHAPTER 5: EXISTING ENVIRONMENTIN BAFFIN BAY AND
DAVIS S RAIT

5.1. PHYSICAL ENVIRONMENT

This section summarizes the existing conditions of the physical environment for the Area of Focus
in Baffin Bay and Davis StraitRjgure2) and includes a discussion on climate change. Unless
otherwisenoted, the summary is based on the following information provided to the NIRB:

A Environmental Setting and Review of Potential Effeét®ib and Gas Activities Report,
r ef er r Environmentah Qetting and Potential Effécts ( Nunami St ant ec,

A Qikigtaaluk Inuit Qaujimajatugangit and Inuit Qaujimajangit lliqqusingitigut for the Baffin
Bay and Davis Strait Marine Environment Rdpgor r e f elnuit @adijimbjatugangit i
Reporb ( QI A, 2018a) ;

A Evaluating the Role of MarinBased Harvesting in Food &eity in the Eastern Arctic,
ref er r Eodd SecurityaRepadiQIA, 20183; and

Al nformation gather edcophgsessiong. t he NI RBO6s pub

5.1.1 Background

5.1.1.1. Climate and Meteorology

Background Information

The following is a summary ohformation on tmate and meteorology provided in Section 3.1
of the Environmental Setting and Potential Effects RegNtinami Stantec, 2018anhd Section
4.0 ofthe QIA Inuit Qaujimajatugangit ReporfQIA. 2018a) Please refer to these reports for
additional informatn.

The average air temperature from 19810 at Clyde River, which is centrally located to Baffin
Bayand Davis Strait, ranged from 5 degrees Celsius (41 degrees Fahrenheit) in3ujeigrees
Celsius {22 degrees Fahrenheit) in Februty Most preipitation falls as snow in autumn and
winter. Withinits public written commeni&CCC noted thatrgcipitation amounts are generally
higher in the southerpart of theArea of Focus than the north due to the more humid air masses
that accompany the stas coming from the southHeavy rain is rare on Baffin Island and snow
can occur at any time of tlyear. Wind mostlomesfrom the north, northwest, and west. High
winds occur relatively often in th&trategic Environmental Assessment Area of Focus in Baffin
Bay and Davis StraitSource: CIRNAC, 2018byith recorded extreme wingusts of up to 122
km/hr. Storms occur most frequently in October and November and can include wind events that
can drive waves and swells to fracturel @ecay ice. Fog is common over Baffin Bay and Davis
Strait yeafround because the water is typicattyich colder than the nearby land. Fog also often
develops near ice floe edges and over polynyas.

100 Opsevations from the Clyde River station may not be representative of the conditions over the entire Area of
Focus.

NIRB Final SEA Report NIRB File No. 17SN034 Paged7



The QIAInuit Qaujimajatugangit Report
focused on tl six (6) communities of
Arctic Bay, Clyde River, Grise Fiord,
Pangnirtung, Pond Inlet, and
Qikigtarjuag. When visiting the
communities, the QIA asked Inuit
Qaujimajatugangit  advisors  aboui
seasonal conditions specific to eacl
community to identify not wly regional
differences but as baseline to predic
potential effects. The QIA Report
explains thatinderstandingila was once
a life skill critical to survive in the Arctic
and highlights that the Inuktitut language
is full of terms specific to Arctic eather
and environmental conditions that
explain the changing seasons and what
expect. There are terms specificstow,
ice, navigation, and life. All conditions
of ice needed to be understood (e.g.., wi
it safe to travel?) and todagila is more
closely related to dajo day weather.

Seasonal travel was part of lifeintil the middle
of the last century, Inuit were sembomadic,
following the animals and establishing campsi
to meet specific needs.Winter camps were
located on sea ice to be closer to rohgeals.
Spring camps would be near shores to t
advantageof both the sea ice hunting for see
and whales, as well as, inland hunting for e
laid by newly arrived geese and duckall

campsites were situated close to rivers
coincide with the amual Arctic char runs, wher
char migrate back from the sea $pawn and
overwinter in lakes and rivers. These
movements were not random. They followec
specific seasonal pattern, taking advantage
seasonal conditions, animal migrations, &
cultural exchanges. In order to survive,
intimate knowledge of thland and seasons we

needed
QIA, 2018a

Figure 8: Inuit Cdendar (Source: QIA, 2018agflects environmental conditions general to the
Qikigtaaluk communities of Grise Fiord, Arctic Bay, Pond Inlet, Clyde River, Pangnirtung, and
Qikigtarjuag marking the length of day and ice conditions. Seasons are described as daylight and
darkness pericg] periods of ice, and melt and are organized according {6)seasons: winter,

early spring, late spring, summer, early fall, fall, andyearhter. Each season is also related to
specific activities and what foods can be found during each ptré gear(Table6: Qikigtaaluk
seasonal calendar and related activities (Source: QIA, 2018a)
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Figure 8: Inuit Calendar (Source: QIA, 2018a)
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Table 6: Qikigtaaluk seasonal calendar and related activities (Source: QIA, 2018a)

Seasonal descriptions

Traditional activities

t ot | tts_ ¢y t1vs wt+ togWwc?!, t+ oW
Ukiuqg Upirngasaaq Upirngaaq Aujaq Ukiassaaq Ukiaq
Winter early spring | late spring summer CEVAE fall, early
winter
- extensive | - period of - progressive | - open water | - when lakes | - new ice
seaice maximum snow melt with some andstreams| hardens ang
which ice cover - widening of |  drifting begin to thickens to
continues to| and ice ice leads pack ice freeze and form
thicken and| thickness | - disappearan| - daylight nights extensive
coalesce - snow falls ce of ice period long| become areas of
- snow on the| - daylight - 24-hour but frosty landfast or
land and ice| increasing daylight; decreasing | - open water | drifting
- darkest ability to with ice pack
period of travel at beginning | - sun starts to
the year night - snow on the| disapear
- solstice to land and ice| darkness
sun on the
crossing lakes;
horizon and daylight
getting period shat
higher in and
sky decreasing
- celebration | -hunting seal | - hunting - birds - velvet falls | clothing
of sun pups basking seals | molting off caribou must be
returning at floe edge | winter antlers finished
- camps on and clothing - people before
the seaice breathing cached move darkness
- string games holes - coastal back to coast | - able to
cease lest - move to hunting of - and visit travel
the sun gets tents birds, seals, with on ice and
tanglal in - return of walrus, relatives hear news
the strings birds and beluga, from other
- floe edge start laying narwhal and camps
- hunting eggs bowhead - first news of
- egg - caribou starvation in
gathering hunting other camps;
and snaring | season decisions
of nesting - fishing at made to
ducks and weirs share
geese
- start hunting
narwhal and
beluga at
- floe edge

Published reports in tHenvironmental Setting and Potential Effects Regtate thatruit from

several communities have observed changes in the direction, strength, frequency, and

predictability of winds in recent years.

NIRB Final SEA Report

NIRB File No. 17SN034

Paged0



|l nuit have reported that the sundés rays are
year,altering thetiming and duration of traditional hunting seasons. Inuit have also observed that
Aniuvat(permanent snow patches) are decreasing in size and permafrost is,nredtegs more

rain, and the snow and ice form later in the year and meieearl

The wedher seems to be a little less sure, but all | can say is that the weather always
changes and is unpredictable year to year, because some days, some seasons and
years do not behave exactly as the years before(eas H, as cited in GIWOE

2005, as citedn Nunami Stantec, 2018a, p.5.91).

Weather forecasts are based on measuring the weather elements (temperature, pressure, humidity,
wind speedand wind direction) for as many locations as possible and then using this information

in combinatiom with histoircal conditions to predict what conditions will be in the futurks

outlined in theEnvironmental Setting and Potential Effects Repavhfidence in the conclusions

for the potential effects of the environment on oil and gas activitiebaemed on futte climate
predications and the existing climate information collected for Baffin Bay and Davis Strait.
Weather forecasting and climate change modelling is more accurate in areas where there is a
weather observation station and currentlyehsia lack bweather and climate monitoring stations

in the Area of Focus.

Views of Interested Parties

Within its final written submissiorknvironment and Climate Change Canada (EC@gd that

the four (4) meteorologicaktations (Clyde River, Qikigtarjuaq, @& Hooper, and Cape Dyer)
chosen by Nunami Stantéc characterize the existing climate and meteorological conditions in
the Area of Focuslo not cover the range of weather that would be experienced over the entire
region ECCC recommended thelimate d#a from Iqaluit and Pond Inletiso be considered
represent the southern and northern portions of the Area of .FAEGEC further provided
documentealimate normals for the period of 132010 andhe NationaMarine Weather Guide
giving a brief desaption of the weather to be expected over the Area of F(sre/olume 3,
Appendix C: Recommended Documents).

In discussing fog formation in Baffin Bay and Davis Strait and potential hazards associated with
lackof visibility, ECCC recommended that ational information on fog formation near ice edges
and over polynyas be included and provided a fog safety overview and related weathsedata (
Volume 3,Appendix Q.

5.1.1.2. Air Quality

Background Information

Nunami Stantec provided and describaid quality andgreenhousejases in Section 3.2 of the
Environmental Setting and Potential Effects Refidttnami Stantec, 2018apPlease refer to this
section and report for additional information.
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Ambient airquality is monitored by federal, provinciand teritorial agencies across Canada
under the National Air Pollution Surveillance program. There are federal Canadian Ambient Air
Quiality Standards (CAAQS) and Nunavut regulatory requirements that inclundergmir quality
standards and emission limits; hoxee, ambient air quality is only measured in a few locations

across Nunavut.

Emissions within Nunavut currently come from the combustion of fossil fuels (diesel fuel, natural
gas, and fuel gas) uséat heating homegransportation (e.gairplanesgcars and trucks), marine

shipping (e.g., supply vessels and cruise ships), and diesel generators for power production in
communities and industrial activities (e.g., mining and oil and gas). Grouricdimres, aerosol
particles (including black carbon@sulphates), as well as polycyclic aromatic hydrocarbons can

also be transported to the Arctic region from locations in Asia, North America, and Europe.

A summary of the quantities of air contamirsrgleased to the atmosphere in Nunavut is provided

in Table7: Air Contaminants and GHG Emission®lunavut 2015fd F o r

gas (GHG) emissions from Canada are 722,000,000 tonnes carbon dioxide equivalg)igsgiCO
2 0 1 5Nunarhi S@@ec,, 2013a) With dNunavat s

year

for

t he

year

contributing approximately 0.08%.

Table 7; Air Contaminants and GHG Emissionsi Nunavut 2015

cont ext

Emissions (tonnes per year)

Air contaminants, 2015

Greenhouse gases (GHGs), 2015

TSP

PM2s

NO2

SG;

CO

THC

CO,

CHa

N20

COe

10,400

12,600

2,560

2,040

700

581,000

360

51

626,000

Notes:a)Some hydroflurocarbons are not shown but are included in the total value.
Source:ECCC, 2017c, 2017d, as cited in Nunami Stantec, 2018a

A summary of the 2016 aguality data from lgaluit is provided fable8: Summary of Measured
Concentrations (ug/Md Igaluitd 2016. Measured concentrations for Nitrogen Oxides (NOX),
and Particulate Matter (PM) and ozone are well below the Nunavut Ambidar Quality
Standards which suggests that the air quality is generally gawNG from sources in Nunavut
makes up the lagst percentage of total national emissions at 0.7%, with the majority being
produced by marine vessel traffithe concentratins of volatile organic compounds (VOC) are
not measured in Nunavut and are likely to be nominal on average due to the smalt néimb

sources currently in the region.

Table 8: Summary of Measured Concentrations (ug/rf)d Igaluit & 2016

NIRB Final SEA Report NIRB File No. 17SN034

A erage

Period Ste 9 90 Qua andard
0
1-hour 248 75.7 36.3 26.9 3.58 400
24-hour | 65.7 51.2 28.6 23.9 5.83 200
24-hour | 23.0 11.0 8.00 6.00 0 30
8-hour 84.4 76.6 72.6 68.7 9.82 124

Notes: NOy = nitrogen oxides; PM = total particulate matter
Source:ECCC, 20174, as cited in Nunami Stantec, 2018a
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While progress has been made in recent years to increase the understanding of air pollution in the
Arctic, the sensitivity of the Arctic climate tar@ssions of pollutants in not well characterizédc

outlined byNunami Stante the Environmental Setting and Potential Effects Repbere are
substantial uncertainties when it comes to quantifying the eftdctsr pollution on climate
change, ecsystems, and human health. Letegm surface observations provide the main source

of information on seasonal trends in Arctic pollutants however, there is a lack of air quality data
for the Area of Focus, includingver the water. Baseline informatiomiseded on the amount of

GHGs such as methane under the sea ice and within the terrestrial environment, and the likelihood
of those gases being released as the climate changes. Additionally, since the Arcticeam®esph

a cold stable air mass, with suppsed mixing of pollutants, there is an important vertical
component that influences the fate of airborne pollutants and their transfer from the atmosphere
(troposphere) to the s uspbraot[ar.pollutaints]mdthe Arddas ndi n g
identified as one of the key uncertainties in evaluating the impacts ofAaxtia pollutants on

the Arctic.o0 (Arnold et al, 2016 as <cited in

In the future, as the climate changes dmdsea ice diminisheunami Stantec ried thashipping
routes will remain icdree for longer durations and shipping levels would be expected to increase
contributing to the cumulative effects of air pollutants and air quality.

As noted in theEnvirormental Setting and Potential Effects Beppotential greenhouse gas
emissions from an offshore oil and gas industry in Nunavut must be analyzed at various scales of
development in combination with other GHG emission activities such as marine shipping.

Views of Interested Parties

Environment and Climate Change Cand@@CC noted inits final written submission that it has
developed a Marine Emission Inventory Tool, which is an actlwiised emissions inventory of
all marine vessels operating in Canadiaters. ECCCnoted thattihas investigated the impact
of shipping emissions in the Canadian Arcéind recommended source of information be
considered for future worlséeVolume 3,Appendix C:Recommended Documeints

ECCC also noted that the fedegavernment issued the Caread Ambient Air Quality Standards
(CAAQS) for SQ and NQ in October 2016 and December 2017 respectivdljle CAA QS O s
were developed undeCanadian Council of Ministers of the Environmentidelines using a
collaborative proceswith federal, provincial d territorial governments, indigenous peoples,
representatives and stakeholders from industry, and health and environmental organizations.
ECCC made recommendations regarding updating the CAAQS included Endmenmental

Seting and Potential EffectReport

5.1.1.3. Bathymetry

Background Information

Baffin Bay and Davis Strait are both seericlesed oblong basins. Baffin Bay is about 1,400
kilometres (km) log and 550 km wide, and its deepest point is more than 2,300 metrd3gwn.
Strait is smaller than Baffin Bay and is about 300 km wide and has depths up to 1,000 m. On the
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Greenland side of Baffin Bay, there is a wide shelf extending approximateknd, 30hile on the
Baffin Island side there is a much narrower shelf extepndpproximately 35 km.Figure 9:
Generalized Bathymetry of Baffin Bay and Davis Straltuifami Stantec, 2018ahowsthe
generalized bathymetry of the regioGreater detail on the bathymetry found in Baffin Bay and
Davis Strait is available in Sectid.3 of theEnvironmental Settings and Potential Effects Report
(Nunami Stantec, 2018aPlease refer to this sectiondareport for additional information.

The bathymetry of Baffin Bay is unique among the Arctic seas due to the presence of shallow sill
to the north and south, which restrict water movement and create a relatively isolated body of cold,
deep, polawater. Baffin Bay connects to both the Arctic and Atlantic Oceans across these sills,
and while these sills restrict deep water flow, thidl/@ermit cold Arctic surface waters to enter
Baffin Bay from the north via Lancaster Sound (55 km wide, 125 ep)ddones Sound (30 km
wide, 190 m deep), and Nares Strait (40 km wide, 220 m deep). These sills also permit
intermediate waters from thetlantic Ocean to enter from the south through Davis Strait.

Unlike Baffin Bay, Davis Strait is widely open to trest of the Northwest Atlantic Ocean without
obvious bathymetric barriers such as shallow sills. Arctic waters entering Baffin Bay twritihe n
through Lancaster Sound, Jones Sound, and Nares Strait flow south through Davis Strait to enter
the NorthwesAtlantic Ocean.

As outlined by Nunami Stanten the Environmental Setting and Potential Effects Reptbre

general bathymetry of the BaifiBay and Davis Strait and tlseabedn the Area of Focus is
limited as the area has not been adequately sunsyed the 1970s. While some areas of the
Area of Focus have been investigated in detail (e.g., the Scott Seep), most areas within Baffin Bay
and Davis Strait require further investigation through detailed +hedim surveys. Bathymetric
information is rguired to support planning and design of oil and gas projects, as well as to
complete assessments of potential effects to the physical@ndibal environments.
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Figure 9: Generalized Bathymetry of Baffin Bay and Davis Strait Nunami Stantec, 2018a
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Views of Interested Parties

I n response to a Community Representatbhlicve fro
Meeting on whetherhie ocean bottom has been mappespecially where icebergs trayéhe

Canadian Coast Guhmnoted thaseabednapping is conducted by the Canadian Hydrographic
Service and that the maps are publicly availdtién addition, a Commnity Representative from
Pangnirtung requested clarification whetheladditional studies would be conducted lué airea

including bathymetry, benthic environmeand the bottom of the ocedf A Board Member

similarly requested clarification on whethany bathymetry studies have been done to determine

the depth of the sea in certain parts offleer t h n o therenage sdmle ar¢as that arthat

are experiencing tidals andd® hiegpense, itwasmnmeteadbyet her
both Tiansport Canadand Fisheries and Oceans Cantwd surveys of the Arctic are ongoing

and navigation charts will be made available once comH&f®.

5.1.1.4. Oceanography (including water quality)

Background Information

The following sections provide an overviewf the key oceanographic conditions and
characteristics for the Area of Focus in Baffin Bay and Davis Strait, including currents, sea water
temperature, salinity, tides, upwelling and polynyas, trends, extreme eventseaswohal
variations as provided iSection 3.4 of thé&nvironmental Setting and Potential Effects Report
(Nunami Stantec, 2018aunless otherwise stated. Please refer to this section and report for
additional information.

Currents

The region is dominateby two (2) strong currents, tiaffin Island Current and the West
Greenland Current, with several smaller currents also présssfrigure 10: Generalized Currents

in Baffin Bay and Davis Strait (Nunami Stantec, 201.8&he cold and fresh Arctic water entering
Baffin Bay through Laoaster Sound, Jones Sound, and Nares Strait form the broad, surface
intensified Baffin Island Current, originating from the $¥&reenland Current in Nares Strait off
the coast of Grise Fiord. This fresh water entering Baffin Bay is somewhat confihediargins

of the bay as part of eounterclockwisecirculation pattern. The Baffin Island Current travels
north to south briging cold and fresh water down the east coast of Baffin Island and into the
western half of Davis Strait, eventually feeding itite Labrador Current.

101 Exchange beteen A. Alasuag, Cape Dorset afdKnapp, Canadian Coast Guard, NIRB Final Public Meeting
File No. 17SN034 Transcript, March 22019, p. 819820, linesl2-16 and7/-14.

102 5, Keenainak, Pangnirtung, NIRB Final Public Meeting File No. 17SN034 Transcripth N8, 2019, p. 410,
lines 915.

103y, Pugignak, NIRB Member, NIRB Final Public Meeting File No. 17SN034 Transcript, MarcA®®, p. 552,
lines 1012.

104 A Gudmundson, Transport Canada, NIRB Final Public Meeting File No. 17SN034 Transcript, March®0, 20
pp. 552553, lines 226 and 1.

105 A, Doherty, Fisheries and Oceans Canada, NIRB Final Public Meeting File No. 17SNO3&iptaktarch 20,
2019, p. 553, lines-%9.
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Along the west Greenland shelf and slope, the West Greenland Current transports cold and fresh
Arctic water northward as a continuation of the Eastern Greenland Current, and relatively warm
and salty water from the Irminger Seathiar offshore. The majiy of the water originating in

the Irminger Sea is circulated counterclockwise around the northern Labrador Sea and is
constrained by the bathymetry of Davis Strait. However, a portion of this water from the Irminger
Sea continug to flow northward alonghe slope into Baffin Bay as a continuation of the West
Greenland Current.

In addition to the Baffin Island Current and West Greenland Current, other currents in the Area of
Focus contribute to circulation patterns observatiénregion. Théikialasorsuag(North Water
Polynya) is a nexus for ocean currents flowing northwards up the east side of Davis Strait, and
those flowing eastwards (Lancaster and Jones Sounds) and southwards (Nares Strait) from the
Arctic through the Carhan Arctic Archipelago.These various currents transport and mix water
derived from Atlantic, Arctic, and Pacific Oceans, as well as water from multiple rivers and sea
ice melt.

The complex geometry of the Canadian Arctic Archipelago includes manlycsmanels that can
giverise to large tidal currents at small scales. Tidal currents can contribute to the vertical transport
of heat and nutrients through the generation of internal tides. Tidal currents can also produce
sufficient turbulence to causkee vertical mixing cagale of forming and maintaining a polynya.
Slow-moving tidal currents that encounter a shallow and/or narrow strait area can move warmer,
deeper water to the surface, preventing the formation of ice.

As heard during the NIRB PubliScoping Sessions, Elderand hunters throughout the
communities have observed that currents are now stronger, and tides are more pronounced than in
the past and need to be better understood. In Grise Fiord, it was noted that many items have been
found here that have drifteddm Greenland. It was noted in Qikigtarjuaqg that the sea water is
different from Pond Inlet in terms of temperature and clarity, and there is less current in the High
Arctic. During the public engagement sessions to discuss tenfrary Findings Reporta

resident inResolutenoted that the currents as identified in posters created by @raligenous
Relations and Northern Affairs Canada did not accurately reflect direction near the community.
Further, the Wst Greenland Currg¢ loses heat as it move®rth. As noted in thénuit
Qaujimajatugangit Repoytcurrents have a significant influence in wintertime open water areas
and that strong tidal currents can sweep marine wildlife away or hunters can be swept under the
ice.

NIRB Final SEA Report NIRB File No. 17SN034 Page97



Figure 10: Generalized Currents in Baffin Bay and Davis Strait (Nunami Stantec, 2018a
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Sea Water Temperature and Salinity

There are multiple layers of water present in Baffin Bay and each of these represent different
temperatures a@hsalinities. The temperature and salinity in the Area of Focus have limited
seasonal variability, except in the upper 300 metres (m) of ed3#sia Strait, northern Baffin

Bay and the mouth of Lancaster Sound, suggesting that winter convection dqeEheinate

deeper than this depth. Higher salt content has been noted in the waters around Clyde River. The
water in the northwest region of BiafBay is four (4) degrees Celsius cooler than in the southeast
region as a result of the counterclockwigewation patterns observed within Baffin Bdyurther,

salinity in the central part of Baffin Bay has been noted to be higher than that af ecdsts.In

general, the saltwater has been reported to be warmer in recent years

Tides

Tides are differendepending on the location within Baffin Bay and Davis Strait, with the tides
being semidiurnal®® throughout. Baffin Bay has a tidal range afeth (3) m in the southern part

of the bay, with a tidal range of 2.8 m in the northern part of the bay ahtrence to Lancaster
Sound. Tidal ranges vary throughout the region with the smallest tidal range observed near Clyde
River where the tidal ramgis 1.4 m to the largest observad-robisher Bay, on southeast Baffin
Island, where tidal range of up to &iin height is observed.

It was noted within theEnvironmental Setting and Potential Effects Repbdt community
members have observed changethe currents and tides with currents being noted as stronger
and tides being noted as more pronounced(tidgs are higher and low tides are further from the
shoreline). Further, community members have observed that neap tides are stronger than usua
with areas that were bare before now being under water.

Upwelling and Polynyas

Within the Area of Focus, talized upwelling events in shallow coastal areas are associated with
the formation and maintenance of polynyas. A polynya is a geographicaitiyriggion of open

water or low average séee thickness that is isolated within thicker pack ice. In gérmaolynyas

in the Arctic are created at the periphery of central basins and near the coasts where favourable
conditions for formation and maintance occur. Shallow coastal areas are the most favourable
sites for the formation of polynyas because thesegeas of localized upwelling, and convective

and tidal mixing.For the most part, polynyas tend to be roughly oval or circular in shapealput

be irregularly shaped. The formation of recurring open water sites-aov@ed seas, including
polynyasand shordast leads, reflect local geography, ice conditions, water moveaedts/ind.

There are several known polynyas in the Area of Bowith the major ones identified as the
Pikialasorsuaq(North Water Polynyalarge concentration of polynyasdated in the northern
section of the Area of Focus in Smith Sound and in northern Baffin Bay), Bylot Island Polynya
(large concentration of polyas in northwest Baffin Bay located at entrance to Lancaster Sound),
Cumberland Sound Polynya (large conceidraof polynyas located in western Davis Strait in
Cumberland Sound), and Frobisher Bay Polynya (large concentration of polynyas located in
souttwestern Davis Strait in Frobisher Bay). Based on Hannah et al. (2009), additional polynyas

106 Semidiurnal tides occur approximately every half day with the two highs and twobeimg approximately the
same height.
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exist in the area h at wer e not addressed i n t he Nunan

Ann/Coburg Island Polynyas (polynyas located at the entrance to Jones.S&aeffigure 2:
Strategic Environmental Assessment Area of Focus in Baffin Bay and Davis (Swaitce:
CIRNAC, 2018b)or a map of the current known polynyas in the Area of Focus.

Further, there are also major shorelead polynyas in the Area of Focus. One such shorelead polynya
is known to occur along threast of Greenland in Baffin Bay, which stretchesflapproximately
Saunders @er Island in the north and Disko Island to the south. Another follows the coast of Baffin
Island in Davis Strait and through Hudson Strait, beginning near Qikigtarjuaq amd) ereadir

Cape Dorset. However, as noted within Bmironmental Setting and Potential Effects Report
reportedinuit Qaujimaningithas indicated that sea currents are becoming stronger annually, and
therefore polynyas are being found in unusual placescand becoming thinner. According to

the QIA Inuit Qaujimajatugangit Repoytnew polynyas have been observed in recent years,
including a small one at Clyde River and one near Qikigtarjuaq, which previously was one of the
few communities not associatedthva polynya.
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Figure 11: Known Polynyas to occur in the Area of Focus (Nunami Stantec, 201)8a
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Polynyas that reliably occur each year ar~

believed to be ecologically significant Pikialasorsuag (North Water Polynya) is
and are valued by Inuit as overwintering considered aritical resource and habitat for ke

hab”:at for marine mamafs and marine mamma|S, f|Sh, and Seabll’dS upon wt

essential wintertime harvésg areas. communities depnd upon Due to its biological
There is also a positive correlation diversity, the polynya has been an import:

between recurrent open water sites ar hunting ground, providing Inuit with food an
the abundance of marine organisms su¢ 'esources for making clothes afodls, and thus,

as whales, seals, and marine bird: deemed invaluable for cultural and spiritual we

Further, the availability of food from being.
increased primary production in
phytoplankton, ice aghe, and marine

plants is a major contributing factor in the abundance of marine organisms observed at recurrent
open water sites.

NIRB Community Scoping btangs

Trends, Extreme Events, and Seasonal Variations

The physical and chemical propertiesBaffin Bay and Davis Strait are sueptible to localized

and indirect impacts of climate change and other environmental stressors. Oceanographic changes
such as warming temperatures, ocean acidification, and changing nutrient regimes have been
observed vthin the Baffin Bay and Davis Sttarea, with the potential for substantial impacts on
ecosystem biodiversity, productivity, and species distribution.

Even though there is little seasonal variation in temperature and sal@xtept in the upper 300

m of eastern Davis Strait, northeBaffin Bay, and the mouth of Lancaster Sound of the Area of
Focusi there is strong inteannual variation in both temperature and salinity. In terms of currents,
seasonal variation in Baffin Bay is complex, but a gainteend has emerged that curremishe

summer and fall tend to be stronger than those in the winter and spring at all depths. The largest
seasonal variation in currents in the Area of Focus occurs at the mouth of Lancaster Sound and on
the Baffin Islaml slope.

Increases in the freshwat@put from the Greenland ice sheet and Canadian glaciers can impact
the salinity in Baffin Bay and Davis Strait coastal currents. However, thedomgeffects of the
growing freshwater input on stratification andrimohaline circulation on the Labradcoasts and

Grand Banks ecosystem is not known. Along with changes to freshwater input, changing sea ice
conditions and changing weather also can influence oceanographic conditions in Baffin Bay and
Davis Strait. Thevariability of currents in the Areaf Focus can cause contrasting ice conditions

on the eastern and western sides of Davis Strait.

Identified Gaps

The Environmental Setting and Potential Effects Repatied that the location of polynyas in
Baffin Bay and Davis Strait are known and repnésareas with localized upwelling events;
however, a greater understanding of upwelling in the region is needed. A better understanding of
wave heights, tides, andnd in the Area of Focus is also needespecially as it relates to public
safety in thecase of extreme events and the potential impacts on communities in the Area.
Information on chemical and physical oceanography is required to assess potentiabetigcts
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and gas developments, as well as to better understand important oceanograpbseprio Baffin
Bay and Davis Strait, and potential effects of climate change.

Views of Interested Parties

The Government of Nunavut (GN) indicatedits final written submission that there is a gap

data on physical oceanography, includimgthewater column structure, water masses, and current
fields. The GN recommended that a discussion be included that references the difference between
openwater and undeice seasons The GN further noted that extensive physical oceanographic
data in BaffinBay and Davis Strait is required to construct robust regional and local hydrodynamic
spill models thatwould inform potential environmental effects and spill respon3ée GN
recommended that following the SE&dditional baseline studié& conducteduring the under

ice and opetwater seasons in the Area of Focus and regionally to inform potential environmental
effects and oil spill modelling and to update the mapfsated through this proces3he GN
recommended the following items be studied

A Identification of upwelling zones;
Measurements of ocean currents (uadefoperwater);

> >

Profiling thermohaline characteristics;
Bathymetry; and

> >

Measurements of local wind fields.

During the Final Public Meeting, the
GN further stressed that the extensiveExtensive physical oceanographic data in Baffin E
physical oceanographic data in Baffinand Davis Strait is required to construct regional a
Bay and Davis Strait would €b |ocal spill models and will inform potentie
required to construct regional and locaknvironmental effects and spill response.

spill models to be able to inform [B. MaclsaacGovernment of NunavulIRB Final Pubic MeetingFile
potential environment effects and spillNo. 17SN034 TranscripMarch 19, 2019p. 171, lines9-12]

response. The GN indicated that
fifw]hile the preliminary findings
report pesented information on general currents in the region, there ma presentation of

measured current velocities, mixed layer depths, and how they changed fromatpeto ice

covered conditions. The GN also stressed gsihadiffereniceswoul d
between the opewater and undeice season¥’

Within its public written comment&Environment and Climate Change Cansstsommended two

(2) publications related to polynyas, tidal currents and sea ice features be reviewed for any futur
work conducted gee Volume 3, Appendix C: Recommended Documgntand made
recommendations regarding a polynya map witfamnah et al. (2009)ECCC further noted that

1078, Maclsaac, Government of Nunavut, NIRB Final Public Meeting File No. 17SN034 Tipanstarch 19, 2019,
pp. 176172, lines 226, 126 and 13.
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wind is missing from thdist of factors considered within the scope of Erevironmeial Setting
and Potential Effects Repdur the formation of recurring open water sites in¢oceered seas.
A Community Representative from Pangnirtung natedcernduring the Final Public Meeting
that there are many information gaps yet to be resdtletaie a decision is made, especiadiated
to currents and water flo¥?®

5.1.1.5. Sea Ice and Iceberg Conditions

Background Information

Nunami Stantec provided and describedsba ice and iceberg conditions within Baffin Bay and
Davis Strait in Section 3.5f@ahe Environmental Setting and PoteadtiEffects Repor{Nunami
Stantec, 2018aand the following provides a summary of this descriptiétlease refer to this
section and report for additional information.

Variation in the formation, presence, and nmgjtof sea (or pack) ice, glaciak, and icebergs in

the Area of Focus are great due to the ocean currents, waves, storm surges, the atmospheric
circulation, the air temperature, the sea surface temperature, salt content, and ice sheet melt in
Greenland. A large variability in sea iceonditions can therefore be experienced from year to
year, and also in any given year on time scales of days to weeks and over comparatively small
geographic scales of tens of kilometres.

Within Baffin Bay, sea ice forms tbugh the fall and winter montfasd is usually at a maximum

in March with the Bay often covered by early Janudryvas noted thatesa ice is jammed fast to

the coasts and extends over the ocean as a solid sheet. The area of Davis Strait may @emay not
covered by ice depending dmetyear. Ice begins to thin and melt in April, and both Baffin Bay
and Davis Strait are nearly ice freeAnjag(August to September). Most of the sea ice in Baffin

Bay and Davis Strait is less than one (1) year oltpatyh in some years, muitear ce forms

when all the ice does not melt. As noted inlthét Qaujimajatugangit Reportnuit knowledge
identified that ice is essential habitataolar bealand toringed seafor birthing. In much of the

Arctic, including Baffin Bay and Davis Straithe extent of sea ice has gotten smaller over time,
especially the minimum extent (this is the extent of sea ice in Septemb¥ithin the
Environmental Setting and Potential Effects Repowas notedthat community meimers in

Arctic Bay, lgaluit and Pangnirtung have observed: ice freezipdater in the year and over a
longer period; thinner sea ice conditions; more snow accumulating on the ice; new areas of open
water; and earlier ice brealp. Based on Mudryk et.a2018), listorical datasetshow that the
fraction of Canadian land and marine areas covered by snow and ice is decreasing over time, with
seasonal and regional variability in the trends consistent with regional differences in surface
temperature trends.

The Canadian Coast Guard (CCG) has also observed in recent years that thigkansiéa ice
has been transported from the High Arctic and Canadian Arctic Archipelago to downastesam
where this thick multyear ice cover is advected during wintés the Arctic ice pack has declined

108 4, Oshutapik, Pangnirtung, NIRB Final Public Meeting File No. 108NTranscript, March 19, 2019, p. 200,
lines 1017.
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in aerial extent and thicknestye CCG noted in its research that the ice pack has become
increasingly mobile. This has contributed to increased ice transport through narrow channels along
the periphery of the AratiOaan (i.e., Bering Strait, Nares Strait, and interisland straits of the
Canadian Arctic Archipelago) and increased the presence of thickyeattsea ice from the High

Arctic at more southern locations that have typically not contended with suctesBarber et

al., 2018).

The Inuit Qaujimajatugangit Repb _ o _ _
highlights thatSinaaq( i f | o e e ¢ Siku(seaice)is notbarren to Inuitis essential

Cn“ca' part Of sea |Ce ConditionS, Wh|Ch |S W||d||fe hab|tat Whether f|Oe edge, |andfaSt iC

at the margin of the seasonal ice and ope Of icebergs.Sinaaq(pre edge), is where wildlife
water that winter and early spring feed, mate, and giveirth
harvesting takes place aitds considered

an active biological area. The QIA

research and tséssondNdodarBedtsd hanestgosicamgnenting on the receding sea

ice extent. The floe edge is closer to communities than in the past. For example, in Pangnirtung
where theQIA interviewed harvesters, the sea ice only extends halfway into Cumberland Sound

ascompared to the extent in the past. It is also not considered as safe to travel on as previously.

QIA, 2018a

In contrast to sea ice, icebergs are made of a lighter, strongeraicis, formed from glaciers, and

ice shelves that typically originate on landost of these have broken off from a larger glacier in
Greenland called the Greenland Ice Sheet, however some icebergs also come from glaciers in the
Canadian high Arctic. Thicebergs follow the direction of the major currents, eventually exiting
Baffin Bay to the south through Davis Strait and into the Atlantic Ocean. The distribution of
icebergs in Baffin Bay is not uniform. The sources of the icebergs and the oceatsaeselt in

a much greater concentration of icebergs at locations within 50 kilesngm) of the Greenland

coast. From 50 km to 150 km offshore, the iceberg distribution is more dispersed, and beyond 150
km (in the central part of the Bay), icebergs erely observed.

As noted within thénuit Qaujimajatugangit ReporClyde Rive harvesters reported that icebergs

can contact and rub against the ocean floor as they are moved by wind and currents and that
icebergs, along with other ice formatioase a form of critical wildlife habitat. These harvesters

have observed that sealgalruses, whales, fish, and birds can be found in the wake of large
icebergs dr awn to the icebergds trailing edge wher
asseiated with icebergs is similar to that found at the floe edge. For example, walarsease

icebergs as haul outs. Icebergs are also an indicator of the location of the floe edge according to
Qikigtaaluk harvesters and are used as a travel markeri Dgr t he NI RB&és Publ
Sessions, a community member from Arctic Bay sharedvledge on ice movement through
Admiralty Inlet, noting that packs of ice move through Lancaster Sound into Baffin Bay with large
blocks of multiyear ice blocking the moaitof Admiralty Inlet. Community members in Grise

Fiord and Cape Dorset shared knadge related to muHyear ice noting that there is no more
multi-year ice in the areas and that ice is thinner and smoother, which was thought to be attributed

to climatechange. InResolute community members commented on the tides and ice flow in

Baffin Bay and through Lancaster Sound. Residents in Resolute, Cape Dorset, and Qikigtarjuaq
discussed the characteristics of icebergs. The NIRB also heard in Cape Doisebdrgs near
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Qikigtarjuag and Greenland are extremely large and sometimes cargénrbcks, which was
attributed to climate change.

The National Research Council has _
developed a reliable iceberg drift While current ice management procedures

forecasting model (National Researci generally effective, there is a need for additiol
Council Icéerg Drift Model) in knowledge related to the following areas:

collaboration with theCanadian Ice A Iceberg towing in pack ice;
Service, academia, and othel A Detection of small icebergs in gaice;and
consulting  firms. This model

A Improved methods of detéon and
monitoring of icebergs
Nunami Stantec, 2018¢

incorporates comprehensive physics ¢
iceberg motion, deterioration and
calving, and a robust numerical
method and helps to increase the
acairacy of forecasts over previous methodsowdver, efforts are still needed to improve the
monitoring, detection, and forecasting of icebergs and this can be improved with the use of more
satellite data.

Views of Interested Parties

During the Final Pubti Meeting, a representative for Nunavut Tgawvik Incrporated(NTI)

noted that two (2) scenarios were considered in their own research with respect to oil and gas and
that the challenges associated with sea ice in both Baffin Bay and Davis Strait néeds to
considered in the operations of oil and §ds.In responseo a question on the scenariibs
presented, NTI indicated thahile there are risks to having onshore facilijes.,pipelines could

be scoured by icebergghe risks for the onshore féities were les thanthose ofthe offshore
facilities as cumntly there are no operations being conducted in ida areasaffected by the
amount of icebergs seen in the Area of Fdélisollowing questions on the different types of ice
found in the Actic, NTI indicated that mulyear ice is coming through Naré&trait from the

Arctic Ocean while seasonal ice is declining throughout the region, noting that seasonal ice is
melting in the Arctic Islands and releasing myltiar icet!t112

Within its final written submission, the Government of Nunavut provi@sdmnary on potential
oil behaviour in ice conditionsoting that the behaviour of dih ice conditions is complex and
that more research is needed.

Fisheries and Oceans Cangutavided links within its public written comment$o literature
produced by the #tic Council and the Arctic Monitoring and Assessment Programme that

109\, Johnson, Nunavut Tunngavik Inc., NIRB Final Public Meeting File MBND34 Transcript, March 19, 2019,

p. 244, lines 1&3.

110 Exchange between J. Beckett, Nunami Stantec and W. Johnson, Nunamgaviknnc., NIRB Final Public
Meeting File No. 17SN034 Transcript, March 19, 2019, pp-Z&3, lines 114, 1724, 1-8, 1826 and 18.

111 Exchange between F. Petrovic, Crelmdigenous Relations and Northern Affairs Canada and W. Johnson,
Nunavut Tunngaviknc., NIRB Final Public Meeting File No. 17SN034 Transcript, March 19, 2019, pp220

lines 512, 1626, and 113.

112Exchange between L. Audlaluk, Grise Fiord and W. Johnson, Nunavut Tunngavik Inc., NIRB Final Public Meeting
File No. 17SN034 TranscitipMarch 19, 2019, pp. 28284, lines 24, 2426, 1-4.
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provide information on the current state of the Arctic marine environment and the impacts of
climate change and pollutiodFO noted that many of these reports provide specific infaomat
related to the Baffin Bay and Davis Strait regiddFO also recommended that one (1) report
related to snow, water, icand permafrost be reviewed for any futassessmen{seeVolume 3,
Appendix C: Recommended Documents).

Environment and Climate Chan@anada (ECCCindicated in itspublic writtencommens that

the management of sea ice incursions as part of the activities associated with offshore oil and gas
exploration and developmeim the Area of Focus should be considered as part of the assessment.
ECCC recommended that the link betwéérth Atlantic Oscillation and Atlantic Multidecadal
Oscillation be considered andat the potential effects #secould haveon the environmeat

setting of Baffin Bay and Davis Strdie evaluatedECCC further noted that mulgiear ice needs

to be considered due to the contributions of rydar ice by advection to the Area of Focus.
ECCC recommended thatlditional informatiorbe providedo distinguish between the different
types of ice and include important contributions of rayétar ice by advection to the Area of Focus

by reviewing Barber et al., 2018ECCCdiscussedhe conclusion made in tHenvironmental

Setting andPotential Effect Reporthatthesea ice extent is reaching a lower value earlier in the
year for Baffin Bayand indicated thaturrentdata by theNational Snow and Ice Data Center
provides conflicting evidencdn addition, ECCC noted that the icebenglt rate shouldonsider

wave action in addition to surface temperature, solar radiation, winds, and whether the icebergs
are caught up with sea ice.

ECCC also noted that Baffin Bay and Davis Strait are seasonal ice regimes and tegimes

are regon specific. Finally, ECCCrecommended seven (7) reports related to sea ice conditions,
melt season duration, changes in the exchange of sea ice, ice thickness and historical trends for the
Canadian Arctic Archipelago be reviewed for any future work coteduéeeVolume3, Appendix

C: Recommended Documents).

At the Final Public Meeting, Natural Resources Canada stressed that ther&giffim is more
prone to the effects of ice, iceberg sc@und sea icé'®

The ResoluteHunters and Trappeisssociation(HTA) notedwithin its public written comments
that changes to sea ice are being observed (thinner at the buattoerot necessarily due to
climate change but also due to changes in the currents as the currents dshnotiflwater the
same way.

113 M.E. Lenghan, Natural Resources Canada, NIRB Final Public Meeting{&il&7SN034 Transcript, March 20,
2019, pp. 56%70, lines 26 and-2.
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Inresponsetoa@muni ty Repr es etthe kinal PuldicdVieetingorevehéthemothe
movements of icebergs are tracked through the channels (towards Davis Strait) and their depths,
ECCC noted that thCanadian Ice Service is responsible for the monitoring icebevgment to

inform vessels but was not aware of

any specific studies conducted in the
areat® NTI had a similar question

following theCanadian Association of teh(\eNiQegl\;[VhactE wshat--t hgvfmuceh )éff ir?an (taar tr?atf's
Petroleum  Produces (CAPP) ' y

. ) ice free, what are the flows and characteristics of t
presentatioron whether the ice flows ice? It is definitely a piecefanformation that would
and the amount of ice that wadube in ' yap

Baffin Bay or Lancaster Sound would be needed by an oil and gas operator before

be taken into account if developmentundertakes any activity associated in explorati

15 ... drilling or even production in this area.
was to occut:> CAPP noted that it is [P. Barnes, Canadian Association of Petroleum Producers,

an eX'St'ngnformat'on gap tha_lt _VVO_Uld Final Public Meeting File N&7SNO034 Transcript, Marc0,
need to be fillebefore anyactivity is 2019, p. 619620, lines 2526 and 16
undertakerti®

At the Final Public Meeting, a Community itesentative from Pond Inlet noted that studiese
conducted on t he i c e therceorenomitynandsthat thre stadiesindita®ed 0 6 s
thaterosion occurs wheioebergs hithe seabed’

A Community Representative from Cape Dorsmrednuit knowledge with respect to icebergs
travelling around the region noting that icebergs (cdie@lujag) will stay in the area around the
winter, have there own characteristics, and are a good source of water. The Community
Representative further texl concern with unpredictable icebergs

| am concerned about the ice and the concerns that the ice might bring to crafts in
the water. Sometimes the icebergs are unpredictaBtametimes they go against
the currentt!®

In response to a Boaglestion on whet#tr mapping conducted by the Canadian Hydrographic
Service includes iceberg movements, ECCC noted that the Canadian Ice Service is responsible for
monitoring the movement/tracking of icebergs but was not aware of any studies currently
conducted in Davis Stit.11°

H4Exchange between A. Alasuaqg, Cape Dorset and B. SuietdeEnvironment and Climate Change Canada, NIRB
Final Public Meeting File No. 17SN034 Transcript, March 21, 2019, pp8818ines 1726 and 120, 24 and 912.

115 P, Irngaut, Nunavut Tunngavik InblIRB Final Public Meeting File No. 17SN034 Transcrigarch 20, 2019,
pp. 619, lines 1-22.

116 p, Barnes, Canadian Association of Petroleum Producers, NIRB Final Public MeetinyoFilt7SN034
Transcript, March 20, 2019, p. 620, line§.2

17 E. Panipakoocho, Pond Inlet, NIRB Final Public Meeting File NoNDA& Transcript, March 19, 2019, p. 280,
lines 411.

18 A, Alasuaq, Cape Dorset, NIRB Final Public Meeting File N¢SNO034 Transcript, March 21, 2019, pp. &I,
lines 2326, 111 and 1620.

119Exchange between E. Copland, NIRB Board, and B. Summeiieldronmnt and Climate Change Canada, NIRB
Final Public Meeting File No. 17SN034 Transcript, March 21, 2019, [ip832.

NIRB Final SEA Report NIRB File No. 17SN034 Pagel08



5.1.1.6. Acoustic Environment

Background Information

The following is a summary athe acoustic environment of Baffin Bay and Davis Stiat
described in Section 3.6 of tHenvironmental Setting and Potential Effects Regdltinami
Stante¢ 20183. Pleaseefer to this section and report for additional information.

Underwater Noise

Natural ambient uretwater noise

levels in the Arctic region are highly Natural —sources of ambient noise (i
variable with regard to season (e.g., ic €nvironmental and biological) in the Arctic mari

cracking in winter), environmental environmentinclude wind and waves, precipitati
conditions (e.g., changingind speeds, thermal agitation, sea ice, and marine nmeatfs

rate of precipitation), and in relation to (mainly whale sounds).
mechanical and thermal stresses withi

the ice cover. At a given location,

sound transmission conditions vary with changing temperature and salinity profiles. During the
winter, in areas of heavyeaccover and areas with continuous ldast ice cover, the dominant
source of ambient noise is iceacking induced by thermal stresses as a result of temperature
changes. During sumnsan Baffin Bay, the dominant source of ambient noise is also assdciat
with ice, from ice melt, iceberg collisions, ice floes, bre@k and turnover of ice formations

Nunami Stantec, 2018¢

Marine mammals also contribute to the underwater ambient noise environment of the Arctic. For
example,bowhead whale Balaena mysticetyigproduce brodband songs (approximatelyi30
5,000 kilohertz) between November and late April/early May, as wétha frequency (less than

500 hertz [Hz]) sounds that can be detected up tal@Metres km) away.

Recent yearound studies that characterized the ambgundscape in Baffin Bay and Melville

Bay on the West Greenland side indicated that the am&oemd level measurements for Baffin

Bay includes little anthropogenic noise and is typical of an open ocean environment, with highest
sound pressure levelSRLSs) in the 10100 hertz (Hz) and 100,000 Hz bands. For Melville Bay

on the west side of Greamd, the ambient noise levels were dominated by sounds from glacial
ice melt with dominant frequencies in the 1,000,000 Hz band.

Atmospheric Noise

Anthropogenic activities in Baffin Bay and Davis Strait are mainly related ppsig and marine

traffic to support the small number of communities along the coasts; however, anthropogenic noise
from snowmobiles, motorboats, nordustrial machinery, and riflére is also present. In 2017,

1,869 ships entered the Polar Code area

(PAME, 2019). As thanarine traffic ) _ . : :
volumes are relatively low in Baffin Dispersion of noise in the Arctic atmosphere is |

Bay compared to other Arctic regigns Well understood as knowledge gaps forAlceustic
Baffin Bay and Davis Strait is egpted = @mbient sound pressure level measurementser

to be dominated by natural sounds fron i Over the water in the Area Ol\fl ocus e
weather (winds, waves, predigiion), Hnami staniec, £8L6e
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marine life (e.g., marine birdgolar beas, walrug, and the cracking of ice when strongly
influenced by winds, ocean currents or other fordésise during the summerhgnBaffin Bay

is mostly ice free is expected to be louder than during the monthsBelfi@mBay is ice covered,

mainly because the presence of ice tends to diminish the sounds from natural wave motions.
However, as indicated by the Nunami Stanfew gudies havdeen done to confirm whether this
theory is valid. Further, there are very few publications available on acoustics or noise in the
atmosphere over Baffin Bay and Davis Strait.

Identified Gaps

It was noted in theEnvironmental Setting and Poteal Effecs Reporithatthere are very few
publications available on acoustics or noise in the atmosphere over Baffin Bay and Davis Strait.
In addition, dispersion of noise in the Arctic atmosphere is not well understood as knowledge gaps
for the Acoustt Environmat are related to airborne noise, including ambient sound pressure level
measurements in the air over the water in the Area of Focus.

Views of Interested Parties

Within its public written commenj$-isheries and Oceans Canadeommended twa2) reports

on determinng how sea ice affects sound waves and the effects of cold temperatures on the
velocity profile be reviewed for any future work conductesked Volume 3, Appendix C:
Recommended Documeints

A Community Representative also noted tth&erent animals have different sensitivities to noise
noting thatis] eals are more sensitive to noisénd | think the whales are less sensitive-@and

the harp seals are able to hear quite far and semsitiv the nois@!?° Other Community
Represgntatives also noted that marine mammals such as wWHalesvery sensitive to noise with

a Community Represent at aversincd, noticed that theymearvery n g
quickly and sensitive to noisehave many stories to tell, but | wasay this concerning the whale.
They're very sensitive to soutfd

5.1.1.7. Geology

Background Information

Nunami Stantec provided and described the geological setting and geohazards in Baffin Bay and
Davis Strait in Sectio 3.7 of theEnvironmental Setting and Rmtial Effects ReporfNunami
Stantec, 2018aand the following provides a summary of this descriptiétease refer to this
section and report for additional information.

120, panipakoocho, Pond Inlet, NIRB Final Public Meeting File No.: 177SN034 Transcript, March 21, 2089 p. 8
lines8-12.

121 Amagoalik,Resolute NIRB Final Public Meeting File No. 17SN034 Transcript, M&2th2019, p724, lines25-

26.

1221, 1shuluag, Pangnirtung, NIRB Final Public Meeting File No. 17SN034 Transcript, N2dr&019, p.783784,
lines25-26 and 123.
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Baffin Bay is the northwestern extension of the North Atlahtibrador Sea rifsystem. The

Baffin Bay and Davis Strait region was subjected to tensional forces when Greenland and North
America separated in response to actieabedspreading in the Labdor Sea (ca. Lowevlid
Cenozoic). Seabedspreading also resulted in grab&development which form the Lancaster
Sound, Jones Sound, Cumberland Sound, Frobisher Bay, and Hudson Strait. The Davis Strait is
an oblong basin and physiographic high that spa Baffin Bay from the Labrador Sea. Baffin

Bay has areas to the north andthotinat restrict water flow (se&1.1.3Bathymetryfor more

details on the bathymetry of tik@gure2: Strategic Environmental Assessment Area of Focus in
Baffin Bay and Davis Stra{Source: CIRNAC, 2018h)

Exploration of theseabedn the region began with hydrocarbon expltion and development in

the 1970s using single and mwgtiannel seismic, echosounder, and-sickn sonar surveys apn

with borehole sampling. Limited surveys have occurred since, resulting in data gaps and lack of
detail across the region.

Bedrock and Surficial Geology

The bedrock and surficial rock types in the region range in age from Precambrian to Cenozoic
Themargins of Baffin Bay and Davis Strait, as well as the surrounding landmassesnprisel

of Precambrian igneous and metamorphidkyedich also outcrops on the northern Baffin Island
shelf. Proterozoic rocks also likely underlie the Mesozoic sedsm@rBaffin Bay and border
Lancaster Sound to the north and south. Lower Paleozoic sediments, primarily carbonate and
detrital rocks,occur in western and northwestern Baffin Island and are widely distributed in the
Canadian Arctic Islands. Seismic egftionandmagnetic and gravity data suggest that Ordovician
rocks underlie the southeast Baffin Island shelf between Frobisher Bayuamoerland Sound.
Phanerozoic rocks, ranging from Cretaceous to Tertiary in origin, also occur on the shelves of
Baffin Bay and Davis Strait, with the oldest Mesozoic bedrock found in Cumberland Sound.

Sediments in Baffin Bay were sourced from the@umding highlands of Baffin Island and from

the Lower Paleozoic hinterlands of the Canadian Arctic Islands via major drainage sybBtems.

fill of the Baffin Basin consists of Mesozoic, Tertiary, and Quaey sediments. Sedimentary
strata are thickestlong the narrow eastern Baffin Island shelf and the broader West Greenland
shelf.

On the northern Baffin Island shelf there _ _ _ _
are eight(8) major crossshelf toughs The. Baffin Fan is a 12 kilometre (km) thic
that lie offshore of fiords or large inlets, Sedimentary wedge of Eocene to Pleistocene

which are characterized by steep side (ca& ~ 56 Ma t011,700 years before present)
and were deepened by glacial erosion northwestern Baffin Bay that has been determil
Sediment accumulations are genera”‘ to have resource potential similar to that of {

thinner on the trough walls and thicke BeaufortMackenzie Basin.
on the trough floorsThe areas between

troughs & the northern Baffin Island

shelf are marked by longitudinal ridges

and depressions.

Nunami Stantec, 2018¢

123Graberi a valleywith a distinct escarpment on each side caused by the displacement of a block of land downward.
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Marinesediments in thérea of Focusre described in greater detaibri.1.9Marine Sediment

Seismicity and Geohazard Events

Existing geohazards identified for the north&affin Island shelf includdice scour, steep and
uneven seabed caused by glacial features, glacial fluggodarbon venting features, and slope
failures on trough margins. These geohazards are consistent with those observed on other glaciated
continental shelves; however, the high level of seismic activity in the area is an additional hazard
on the northermaffin Island shelf.

SEISMICITY

Unli ke the majority of Canadads passive easte
Strait region is umjue because it is seismically active. Seismic hazard maps show that Baffin Bay

has a relative level of hazacomparable to that of coastal British Columb&nging from low

moderate to moderatagh. A large number of seismic events have occurreterdeep water of

the Baffin Fan. The November 20, 1933 7.3
earthquée is the largest recorded passive margin earthquake in Canada and is also the largest
known earthquake north of the Arctic Circle.

According tothe National Earthquake Database, there have been 4,156 earthquakes within a 1,500
km radius from a central pa in theFigure2: Strategic Environmental Assessment Area of Focus

in Baffin Bay and Davis Stra{fSource: CIRNAC, 2018kyom 1985 to February 2018. Almost

all of these events were in the range of 1 to.#MThere vere 20 events with a 5.0 M, and only
one(1) event with a 6.0 M; none were larger than a 6.0. Most events occurred in the central part
of Baffin Bay and Davis Strait and along the east coast of Baffin Island. On the shelves, clusters
of seismicevents ocur at Buchan Trough, Scott Troygind Home Bay.Seismic events greater

than 6.0 M may trigger slope failures on the steep slopes along the margins of troughs but are not
believed to have much effect on bank tops.

GEOHAZARD EVENTS

Glacial Fedures

Lancaster Sound and part of Baffin Bay were occupied by glacial ice during the last glaciation and
there is evidence of other previous glaciations as far back as the early Pleistocene. Multibeam
echosounder mapping reveals the distribution of dlde@ures in northern Baffin Bay and
Lancaster Sound including ice scour, sediment wedges, and fluting.

Three (3) large sediment wedges were observed in the western end of Lancaster Sound and were
50 to 200 m high and collectively cover approximate0D kmz2of the seabed. These wedges

were likely deposited during the late Pleistocene retreat of ice in Lancaster Sound. Other till deltas
and wedges have been deposited on the Lancaster Sound-MoutghFan. The Baffin Fan is

also a large sedimentadge locted in northwestern Baffin Bay.

Glacial Fluting

24Ri ¢ ht e r ulsscaeasa fogatithmic scale used to compare the size of earthquakes, with each whole number
increase representing a tenfold increasad¢asured amplitude. Relative magnitudes are expressed as M.

125 Earthquakes of magnitude 4 (4 M) and lower are geiyadetectable only by instruments and have minimal to no
effects on the surface.
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Glacial fluting is long, streamlined ridges of sediment aligned in the direction of ice flow that are
produced beneath a glacier. Streamlined drumlins and seabed lineations are the result of glacial
fluting and are present along the southern portion ataster Sound in northern Navy Board

Inlet, and northeast of Bylot Island in Baffin Bay. The high slopes (up to 60 degrees) associated
with some of these glacial features could pose a hazard to seabsttucture.

Previous work in the region indicatdee ice moved from west to east during the last glaciation.

The streamlined drumlins and lineations northeast of Bylot Island in Baffin Bay indicate an ice
flow direction to the southeast. While the léngf the lineations is unknown, these flutes are
known to be up to approximately 1,000 m wide, rise up to 75 m above the seabed, and cut as deep
as 75 m into the subsurface. These lineations and drumlins were observed over approximately
3,100 km? of theseabedbut additional data is required to detammithe full extent of glacial

fluting. Similar glacial features are also present in the troughs on the northern Baffin Island shelf.

Ice Scour

Ice scour has disturbed much of the seabed of the northéin Béand Shelf, caused by both
modern and anc icebergs, with drafts deep enough to contact the seabed and cause long scours
with side berms as the ice is moved by wind and currents. Modern icebergs are capable of scouring
depths up to at least 480in Baffin Bay and Lancaster Sound; howevergctatieberg scour has

been observed at a depth of 850 m.

Multibeam echosounder mapping in northern Baffin Bay and Lancaster Sound shows relatively
little iceberg scour in Lancaster Sound, as approxima6lypercent of icebergs only move
approximately 10&m into Lancaster Sound from Baffin Bay before being pushed back out into
Baffin Bay and continue south with the Baffin Island Current.

Slope Failure
Slope failures can occur throughout theea of Focusand can be triggered by many factors,

including: over-steepened slopes, rapid sedimentation, seismic activity, glacial loading, weak
geological layers, and high pewater pressure in slope sediments. Many of these factors are
present on the northern Bafflsland shelf and widespread slope failure isesed on the
continental slope (e.garea offshore of Clyde Inlet). Sediment failure can also occur along trough
margins when glacial ice retreats from a trough and removes support from margin sediments.

Identified Gaps

Nunami Stantec has identifieégs in the general understanding of the geology of the Area of
Focus related to seismic events and other geohazards, that would be useful in planning and
designing oil and gas projects, especially regardiitigation of potential environmental impacts.
Geohazards on the northern Baffin Island shelf that were identified to require more research prior
to exploratory drilling programs include: iceberg scour, slope instability, ocean currents,-gravity
driven airrents, and sediment movement. Additional knolgkeis required on overall spatial
distribution of foundation conditions such as rock or sediment type and properties before
exploratory drilling or placement of structures onskabed
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Additional dataare suggested to confirm the presence of sedifaéate and gullies, including
data to determine if the trough margin gullies present in the Area of Focus are active conduits for
sediment transport.

Views of Interested Parties

The Government of Nunav (GN) noted in its final writtesubmission that additional information

is required on the number and type of geohazards in Baffin Bay and Davis Strait to support the
development of plans and approaches to mitigate geohazards that are specific tonhenceg
recommendedesearchhe unertakento addresghe knowledge gaps ithe Area of Focus.In
addition toseabedjeology, the GN identified information gaps on geohazards similar to that of
Natural Resources Canada (NRCan), specifically:

A Seabedstabiity analysis and underwater slopgalslity;

A Geohazard identification and analysis in deep water (water depths greater thagtr@30 m
(m)), as well as near shore and coastal areas (water depths 0 m to about 50 m);

>

Geohazard identification and analysighe fiords of Baffin Island;
Undemwater earthquake locations, probabilities, and other seismic factors;

> >

Tsunami probabilities, and specific locations; and

>

Ice scour frequency rate, scour probabilities, return rates for large scours for Baffin Bay.

During the Final Public Meeting, the GN questioned NRCan on whether additional studies could

be conducted by NRCan in terms of mappinggbabedand tsunamprone zones to fill in the
knowledge gaps in term of geohazards in the Area of F8gus respons, NRGan noted that

currently studies are being conducted in the Area of Focus and that studies were conducted last

S U mme to infiestigate the stability of the seabed in the region, to investigate the natural
leakage of buried oil and gas deposit at teal®edand to learn about what types of bedrock are
exposed attheseabéd wi t h furt her stud®es planned for t

NRCanprovided a list of recent documents and reports within its comment submission that should
be considered in the literature rewi for the SEA which were not included in the initial
Environmental Setting and Potential Effects Repoifhe papers and reports (total of 45
documents) are related to seismicigohazardsseabed geologygeotechnical consideratigns
petroleum potentiabedock and subsurface geolqgglick-like sea surface features, seeqsd

the geology of Davis StrajseeVolume 3,Appendix C: Recommended Documegnts

It has been noted by NRCan, both irpitsblic written commentand final written submission, that
geology and geohazards in the nearshore and deep water regions of Baffin Bay, and the fiords of
Baffin Island have not been adequately addressed or researched, and therefore represent a
significant gapn the understanding of the geology and potential geoda inthe Area of Focus.

126 A, Cyr-Parent, Government of Nunavut, NIRB Final Pultleeting File No. 17SN034 Transcript, March 20,
2019, p. 576, lines 185.

127 M.E. Lenghan, NaturadResources Canada, NIRB Final Public Meeting File No. 17SN034 Transcript, March 20,
2019, p. 577, lines-36.
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NRCan also recommended two (2) more recent papers that should be referenced regarding geology

and geohazard8ennett et a] 2014; Syvitski et al., 2012; s&®lume 3,Appendix Cfor more
information).

NRCan also noted thanhore information is required ogeotechnical properties of marine
sediment, as understanding the properties of the sediment in general in the region can be used to

evaluate potential risks such as earthqtekesed slope failure. In addition, geotechinleda and

analyses would be raged before anyeabedlrilling or construction of marine infrastructure
could proceed. NRCan noted that an additional paper has come out on deep water geology since

the Environmental Setting and Potential Effects Repa@s released and should be reaeivior
any work to be conductgdenner et al., 2018; s¥®lume 3,Appendix Cfor more information).

In addition, NRCan recommended two (2) publications related to geotechnical properties of
sediment in Baffin Bay be comred or any future work condect (Campbell et al., 2017 and

Bennett & Higgins, 2016; seéolume 3,Appendix Cfor more information).

NRCan indicated in its comment submission that in other Arctic regions with potential petroleum
development such as tiBeaufort Sea and Sea of Okhotektensive data was collected on ice
scour to identify potential risks before development started. While some information has been

collected in theArea of Focusas indicated irb.1.1.8CoastalLandforms that information has

been restricted to research in limited areas of northern Baffin Bay and Lancaster Sound, preventing

any sort of largescale analyses on the frequencies, probabildiesat risk areas of ice scour.

NRCan further noted that whilgome types of

geohazards in thérea of Focusmay occur |t's important here to note that the Baff
globally, others, such as iceberg scour, amegion is one of the most seismically act
specific to Arctic regions. Information on 3 r ea i n Eastern Ce
Arctic-specific geohazards may be availablesaffin Bay include hydrocarborventing
from industry leaders in arctic exploration andeatures, seabed instability and sedim
production (such as Equinor, formerly StatOil)transport, uneen seabed caused by glaci
and other Arctic nations. seabed features, ice scour, and seis
activityé

Further, geOhazardS in the Baffin region diffe'[M.E. Lenghan,Natural Resources Canadd|RB Final
from el sewher e on Ca nPald igedirgFile @lca1§SNogs rrramscrigvigrch 20, i
margin. It is a seismicallgctive pasive 2019 Pp. 569570, lines 2426 and 26

margin and its Arctic location means theais
more prone to the effects of iceberg scour and
sea ice.
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Before determining the viability of an
seabed development and how
mitigate the impacts of geohazards or

given project, a scientific
understanding of geohazard
essential.

[M.E. LenghanNatural Resources Canadil|RB
Final Public Meetingrile No. 17SN034 Transcrip
March 20, 2019pp. 571, lines 120

Within its final written submission, NRCan ndtinat
Appendix B of the Environmental Setting and
Potential Efécts Reporprovided few detad on how
hazardous geological conditiomsuld be mitigated

to conduct safe hydrocarbon exploration. Other oll
and gas jurisdictions in Canada require a detailed site
survey for proposed drilling sites in order to ascertain
what geohazards are presenthe area. However,
limited data in Baffin Bay creates challenges in
constructing a detailed plan to mitigate geohazards

for proposed potential projectsDuring the Final
Public Meeting NRCan recommended that standard
mitigation approaches and planningnsideration for geohazards be developed in consultation
with offshore petroleum boards and the NEB.

Concerns were raisatliringthe Final Public Meeting by@ommunity Representative from Clyde
River regardingpotential seismic events such as earthgsiakel tsunami in the Area of Focus and
the resulting risks to communitié€. A community member from Pangnirtusgnilarly expressed
concern with the frequency and magnitude of earthquakes in the Area of Fodhs aotential
for submarine slope failuraff the coast of Baffin Island near Clyde Rivét.

Additional concern was raised during the Final Public Meeting 6©gramunity Representative
from Resolutethat increased crustal rebound due to reducing icdden Greenland might be a
contributing case to greater seismic activity in the regidh.

In response to a question by the Board on its process for establishing research priorities, NRCan
noted that within the Area of Focus researchers would focus anigaxisting information and

would prioriize research when there is a lack of data. It was further noted that pursuant to the
Geol ogi cal Survey of Catmegabobtse Gethapping fergenecgy p | an
and Minerals program is to compéy map the surface geology of the Araitshore and offshore

at a coarse scale by 2078.

128 M.E. Lenghan, Natural Resources Canada, NIRBIFPublic Meeting File No. 17SN034 Transcript, March 20,
2019, pp. 575672, lines 146 and 14.

1293, Enuaraag, Clyde River, NIRB Final Public Meeting File No. 17SN034 Transcript, March 21, 2019;pp7,796
lines 2526 and 12.

130H, Oshutapik, Pangnirhg, NIRB Final Public Meeting File No. 17SN034 Transcript, March 21, 2019, pp. 840
841, lines 186 and 118.

1313, AmagoalikResolute NIRB Final Public Meeting File No. 17SN034 Transcript, March 20, 2019, pp. 518, lines
1-12.

132 M.E. Lenghan, Natural Resrces Canada, NIRB Final Public Meeting File No. 17SN034 Transcript, March 22,
2019, pp. 884882, lines 2326 and 112.
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5.1.1.8. CoastalLandforms

Background Information

The following is a summary of thenvironmental Setting and Potential Effects Repdection
3.8: Coastal Landform@Nunami Stantec, 2018a Please refer to thisection and report for
additional information.

The topography and/or landscape of Higure 2: Strategic Environmental Assessment Area of
Focus in Baffin Bay and Davis Strg®ource: CIRNAC, 2018kh)as very steep andgh fiords,
mountains, and cliffs along the eastern side of Baffin Island and the coasts of Lancaster &ound an
Nares Strait. Large glaciers occur on Baffin and Ellesmere Islands which calve large icebergs into
the Nares Strait. Coastlines and shorelragg considerably and are scoured by drifting fragments

of ice or piles of ice driven onshore in the wint&horeline appearance is controlled by sea level
and the sediment that makes up the shoreline. Any change to these and the availability of sedime
could mean a retreat of shorelines inland or advancement.

Nunavummiut have observed that shoreline erasiomore pronounced in recent times (Nunavut
Tunngavik Inorporated2005, as cited in Nunami Stantec, 2018a). Waves in Baffin Bay are
normally rdatively small, community members have noticed larger waves and increased shoreline
erosion around Grise Fiord recent years which may also be influenced by changes in mean sea
level and land surface slope (Nunavut Department of Environment n.d., dsirciddunami
Stantec, 2018a). However, Nunami Stantec stated that due to limited data in Baffin Bay it was a
challenge to create detailed plans for mitigation and monitoring of impacts due to oil and gas
activities.

Views of Interested Parties

Public writen @mmentgrom Environment and Climate Change Can@e@CC)andfinal written
submission fromhe World Wildlife Fund stated thahere is a lack of information known on the
sensitive environments and/or habitats along the coasthamaore research is required to ensure
that any sensitive areas would be protecEe@CC recommended thashoreline sensitity atlas

be developed that includes baseline coastal informatich s shoreline form, substrate and
vegetation type, biological resourcesd sensitive human use resources as well as indication of
potential oil residency in different shoreline/sulasgrtypes.

51.1.9. Marine Sediment

Background Information

The following is a summary of thenvironmental Setting and Potential Effects Repdection
3.9: Marine Sedimen{Nunami Stantec, 2018a Please refer to this section and report for
additional informabn.

Marine sedimentation in Baffin Bay is influeed by the fresh meltwater from land, icebergs, and
seasonal pack ice. The impact of these sources varies depending on the locatiigurétize
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Strategic Environmental Assessment Area of Focus in Baffin Bay and Davis (Swaitce:
CIRNAC, 2018b) The thickness of the seaknts varies throughout the Area; the northern part

of Baffin Bay and Lancaster Sound have the greatest thickness due to the higher rates of sediment
transport and ra ancestral Lancaster Sound water drainage system, respectively. The thinnest
sediment Iger is likely in Davis Strait. The sediment deposited are made up of various
combinations of silt, clay, sand, and gravel, with the occasional layer of organi@mater

Nunami Stantec noted that some sediment surveys have been conducted in the écaa ah&

that Scott Inlet Seep (detailed5nl.1.10Naturally Occurring Oil Seepsas been well defined.
However, other areas are sparse with little research conducted. Additionally, information
regading area specific chemistry of sediment was not included in the Report; however, the change
to chemistry from oil and gas activitiegere considered in the effects analysis and is further
detailed invVolume 3,Chapter 7.11.6: Marine Sediment

Views of Interested Parties

Within the Uqgausirisimajavut Repoytthe Qikigtani Inuit AssociatiofQIA) noted that there is
potential for changs in the sediment quality from proposed oil and gas development of Baffin Bay
and Davis Strait. The changes could bmalzed; however, this change could affect benthic and
planktonic invertebrates including the numbers and health of anith&las naed that his wuld

be linked to the drilling into, laying down of materials on, and movement of besgab&dl
sedimets, and increased localized sediment suspension due to drilling apparatus, anchoring
devices and hydrocarbon extraction system#és such, the QIA stressed the importanad
protectng animal habitatand recommended thanhore Inuit Qaujimajangit and scific
information be collected n mar i ne masanuahatsthiey neeal teuntiva and thrivé

The QIA further recommended that this information, once collected,sk# in developing
mitigation measures related to maintaining sediment qualibh also recommended that parties
respect traditional rules and practiceshen collecting Inuit Qaujimapngit and baseline
information to develop mitigation measures to maintain sediment quality.

The Government of NunavyGN) noted within its final writte submission that the current
understanding of the Arctic environment related to baseline water angesgedjuality is lacking

and further research is required. The GN further stressed at the Final Public Meeting that baseline
parameters could be compdreith federal guidelines for the protection of marine life to better
determine the natural variabilibf the marine environment in the Area of Focus and aid in effects
monitoring?®** The GN recommended that, following the SE&dditional baseline water dn
sediment quality dathe collectedn the Area of Focus along with water sampling from multiple
deptls accordingly to temperature and salinity within the ocean wafieln, samplingto be
performed during both the opsvater and undeice seasons.The GNalso recommended that
local and regional water and sediment quality tiataomparetb Canadian Coumoof Ministers

of the Environment guidelines for the protection of marine life to understand the baseline
environment and assess potential effects fe@ploration and production activities.

133B. Maclsaac, Government of Nunavut, NIRB Final Public Meeting File No. 17SN034 Transcript, March 19, 2019,
p. 182, lines 1P2.

NIRB Final SEA Report NIRB File No. 17SN034 Pagell8



5.1.1.10. Naturally Occurring Oil Seeps

Background Information

The following is a summary of thenvironmental Setting and Potential Effects Repdection
3.7: Hydrocarbon Venting and Naturally Occurring Oil Se@psnamiStantec, 2018a Please
refer to this section and report for additional information.

Scott hlet has an oil seep, whichaglace where oil and/or gas naturally escapes froseiiged
(seeFigure 122 Known and Poteral Naturally Occurring Oil Seeps and Surface Oil Slicks
(Source: Nunami Stantec 201Ba) The seep was identified after numerous survegse
conducted,including remote sensing, seismic data, water column sampling, and submersible
investigations. It has been observed that the Scott Inleteyl sas microfauna, carbonai@und
sediments, and other characteristics similar to other oil and gas sedps ioagtans of the world.

While Scott Inlet and Lancaster Sound are the only two (2) documented locations of naturally
occurring oil slicksit is believed that other seeps and/or slicks outtire Area of FocusDuring
community meetingsNIRB staff noted that residents of Clyde Rivand Qikigtarjuaq asked
guestions regarding mitigation measures for the seep and were not in favour Répirts
published in 201@&nd 2015 Blasco et al. 2010; Foster et dD15; as cited in Nunami Stantec,
2018a, p.3.62) note that potential surface oil slicks have been observed along southeast Baffin
Island including near the entrances to Cumberland SanddFrobisher Bay and the Government

of Nunavut has begun surveys to look at the presence of seeps.

In geneal, Nunami Stantenoted that a better understanding of the naturally occurring oil seeps

in the Area of Focus was required and this wouldsaigsth identifying areas where surface slicks
are observed.
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Figure 12 Known and Potertial Naturally Occurring Oil Seeps and Surface Oil Slicks
(Source: Nunami Stantec 2018a)
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Views of Interested Parties

The lack of research iminaturally occurring oil seeps noted by Nunami Stantec suggests that more
research in the Area of Focus is regdito understandhatural seepand slicks, which was
reiterated by Natural Resources Canada (NRCan) and the Government of Nunavuit&GiNaln
written submissionsThe GN recommended that tB®vernment of Canagdan consultation with

the GN and otér relevant stakeholdensndertake additional research to address knowledge gaps
for naturally occurring oil and gas seep locations, flows;adad other characteristics.

Additionally, the GN, Crowrindigenous Relations and Northern Affaganada (CIRNAC) and
other partners including the Geological Survey of Canadare currently conducting
reconnaissance mapping and physical sampling@maturally occurring oil seeps in Baffin Bay
and Davis Strait. This study will increase the undeditay of the geographical extent of oil
seepage and the petroleum systems involved and could be used to inform gealsiun on
resource managementthre region. The GN stated during the Final Public Meetingtteapecs
the results of this study tme available in spring/summer 20%9.

NRCan further notwithin its final written submission that while it is unclear where oil and gas
exploration midpt occur if it were to proceed in Baffin Bay, itowid likely follow areas with
previous exploration agreements or early seismic surveys. NRCahthatéistaic reports on
drilling prospects, seismic exploratioand original land parcels haver arecurrently being
compiled by the Geological Survey of Canada and could be reviewed.

In response to @ommunityR e p r e s e cohcarh duning thesFinal PublMeeting regarding
the extent of naturally occurring oil seeps and possible interaction wishadneline environment,
NRCan noted that further research is required to address the informatiti gap.

5.1.2 Views of the Board

The Board notes that there a&tentified gaps inavailableinformation on the physical environment
ashighlightedabove thashouldbe addressed prior to any decisions to lift the cumeratorium
on offshore oil and gas activity and/or should be addressed as applicable by anyspeggct
assessments. Each of these gaps are discussed further below.

With so many gaps in the ating environment, the Board finds it difficult to plan for or make
recommendations related to offshore oil and gas activities. Pursuant to the rules of Inuit
Qaujimajatugangit, the Board would like to emphasize that an understanding of current conditions
is needed before any decisions are made. This information shoaotllidaed fromboth Inuit
Qaujimajatugangit and sciencand should be specific to commuras, regions, and
projects/initiatives Communities must b&volved in both the collection andnalysis of
information.

134 A, Cyr-Parent, Government of Nunavut, NIRB Final Public Meeting File No. 17SN034 Transcript, March 19,
2019, pp 4344, lines 2226 and 15.

135 7. Kango, Arctic Bay, NIRB Final Public Meeting File No. 17SN034 Transcript, March 21, 2019, pp 867,ines 12
16.
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The Board agrees with the information presented by parties indicating the size and diversity of the
Area of Focus. The Board emplzes that both the similarities and differences between Inuit
Qaujimajatugangit and science shb be considered when viewing the information and when
collecting and assessing new information to address data gaps prior to decisions being made to lift
themoratoriumor not, or within projecspecific assessments, if approved.

5.1.2.1. Climate and Meteoralgy

The Board acknowledges thaeather forecasting is more difficult areas where the surface
weather monitoring network is sparse, as is the case fokrdbee of Focus. Theccurrence of
extreme weather events, snow, rainfall, and wind speed extegmalso becoming more difficult
to predict.

Inuit rely on Inuit Qaujmajatugangitand their ability to predict and know the environmental
conditions associated witlaeh season as it is related to specific activities and what foods can be
found during eeh part of the yearObservations by Inuit illustrate that there ahanges to the
climate and the weather patterns have become more unpredictable and seasons havAshifted.
weather elements (temperature, wind, and ocean currents) change what wasdkhbhewmormal

in the past (e.g., snowdrifts created by winds to gtrialellers; sea and lake ice conditions; and
wildlife migratory patterns) will become more unreliabl8eeVolume 3, Chapter 7.4: Analysis

of Potential Effects Climate Changdor more details. The Board further notes the lack of
monitoring stations tloughout the Area of Focus amdirees with Environment and Climate
Change Canadhat a better surface weather monitoring network is needed in the Area of Focus
to better forecast curremveatherconditionsand monitor changing climate conditions into the
future.

The Board has carefully considered the identified information gaps and areas of uncertainty
relating to climate and meteorology, as well as the recommendations of participdrisea
comments, concerns, and knowledge shared by community menfivetghout the SEA,
including at the Final Public Meeting. Having assessed what feasible and practical actions can be
taken over time, the Board offers the following recommendatiaidressing mitigation,
monitoring, modelling, mapping, and prediction

Recommendationso addresgprior to lifting the current moratorium

A Develop an improved surface weather monitoring network for the Area of Focus designed
to increase the accuracy of weath®recasting throughout the region, including
mechanisms for takingito account rapidly changing climate conditi¢#65).

5.1.2.2. Air Quality

Commercial marine vessels are a significant source of air pollutiograadhouse gasmissions
andas noted in th&nvironmental Setting and Potential Effects Repod by Environment and
Climate Change Canadshipping levels are expected to increase in the future as sea ice diminishes
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with shipping routes remaiimg ice-free for longer durationsThis has the poteat to contribue
to the cumulative effects of air pollutants and air quality.

The Board has carefully considered the identified information gaps and areas of uncertainty
relating to air quality, greenhouse gas emissions, and climate change, as wbak as
recommendations of participants and the comments, concerns, and knowledge shared by
community members throughout the SEA, including at the Final Public Meeting. Having assessed
what feasible and practical actions can be taken over time, the Board thfée following
recommendations addressimgdelling, mapping, and predictisn

Recommendation® addresshouldthe current moratoriumbe lifted

A Shipping emissions associated with proposed oil and gas develoghoerd be modelled
to understand thegpential direct, indiregtand cumulative effects on air quality and
contributions of greenhouse gas emissi@iral).

5.1.2.3. Bathymetry

The Board acknowledges the gaps identified withmvironmental Setting and Potential Effects
Report and recognizesthat mostareas within Baffin Bay and Davis Strait require further
investigation related to treeabednd bathymetryas heard at the Final Public Meeting. This lack

of information makeghe predicton of potential effects and decision makingpre generally
difficult; the Board emphasisethe importance ofadequatelyunderstandingthe existing
environment and encourageollection of thisinformation when planning fodevelopment of
project specific requirements, if allowed to proceedfuture The Board acknowtiges that the
Canadian Hydrographic Service is responsible for updating the navigation charts in théoregion
key areas in the Arctic that has been identified as priority. This information would be important
to understand the existing environment anehtsure that navigational hazards have been identified

properly.

The Board has carefully considered thenitfeed information gaps and areas of uncertainty
relating to bathymetry, as well as the recommendations of participants and the comments,
concernsand knowledge shared by community members throughout the SEA, including at the
Final Public Meeting. Havimpassessed what feasible and practical actions can be taken over time,
the Board offers the followingecommendations addressipgseline research

Recommendationso addressrrespective othe current moratorium

A Conduct additional bathymetmgsearch to identify navigational hazards in the Area of
Focus and to improve the safety of shipping in the re@2g).

5.1.2.4. Oceanography

Like the Government dlunavutand Environment and Climate Change Canada, the Board also
acknowledges the lack of infoation related to the chemical and physical oceanography and that
a better understanding is required of upwelling, water column structure, water masses, curren

NIRB Final SEA Report NIRB File No. 17SN034 Pagel23



fields,wave heights, tides, and wind for the formation of recurring open water sitesciovared

and operwater seas in the Area of Focus. This information is needed to understand the existing
environment and to inform planning for project speciiquirements and to assess potential
effects of oil and gas developments, if allowed to procdadtther, this information should be
used to inform decisions related to theratorium

The Board has carefully considered the identified information gaplsareas of uncertainty
relating to oceanography, spill response regime, and accidents andatmaifisinas well as the
recommendations of participants and the comments, concerns, and knowledge shared by
community members throughout the SEA, includinthatFinal Public Meeting. Having assessed
what feasible and practical actions can be taken awe, tthe Board offers the following
recommendations addressipgseline research

Recommendationso addressrior to lifting the current  moratorium:

A Condut baseline research to improve understanding of oceanographic processes in Baffin
Bay andDavis Strait during iceovered and opewater conditions. This baseline
information should be used to inform analysis of potential environmental effects and oil
spill modeling (#34).

5.1.2.5. Sea Ice and Iceberg Conditions

The Board recognizes thatéwledge andnonitoring of sea ice and iceberg conditions is required

for marine vessel navigation and ice management as part of offshore marine seismic survey
activities and oiland gas exploration and development. Consideration of potentistricgure
interaction is an essential element of ship, drilling rig or platform design, and selection. Several
particular risks includéergy bit®anddrowlerwhich may be difficuito detect, icebergs which

due to their size or shape or the sea conditions at the terbfeacult to tow or deflect, and hard,
multi-year ice. Thereforehé ability to predict iceberg presence, distribution, and trajectory is
necessary in ice managent, and in reducing the risk to ocegwing vessels, as well as oil and

gas exploratiomnd production activities, in Baffin Bay and Davis Strait. The Board encaurage
government, industry, and researchers to continue to work together to understamcktitestate

of the Arctic marine environment and the impacts of climate change and pollution. The Board
also recommendsnaunderstanding of the temporal and spatiauoence of sea ice, as well as

sea ice characteristics is required to plan and desaject stages (e.g., seismic programs), as well

as assess potential environmental effects (routine activities and accidents and malfunctions), and
to better understanubtential effects of climate change.

The Board has carefully considered the idedifinformation gaps and areas of uncertainty
relating to sea ice and iceberg conditions, as well as the recommendations of participants and the
comments, concerns, andhdwledge shared by community members throughout the SEA,
including at the Final Publikleeting. Having assessed what feasible and practical actions can be
taken over time, the Board offers the follownegommendations addressimgseline research and
impactmodelling, mapping, and predictisn
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Recommendationso addressrrespective othe current moratorium

A Conduct baseline research on sea ice conditions, including sea ice characteristics, iceberg
presence and distributipand the effects of climatdange on sea ice distributi¢#30).

A Based on updated baseline informatgeneratedn Recommendatio30, model the
temporal and spatial occurrence of sea ice in the Area of K668}

5.1.2.6. Acoustic Environment

The Board acknowledges the gaps identified withnvironmental Setting and Potential Effects
Reportand that dispersion of noige the Arctic atmosphere, especially for undsr conditions,

for most areas within the Baffin Bay and Davis Strait woulduireqfurther investigation.
Consideration of potentialifferences in the dispersion of underwater versus atmospheric noise
shoud be understood and confirmed to understand the acoustic environment in the Arctic. In
addition, community membeshiould nobnly be engaged by parties attempting to determine and
assess the acoustic environment but should be involved in the developmieanalysis of
associated criteria and result§Shis information should not only be collected by proponents for
specific oiland gas projects, if allowed to proceed, but also used to inform decisions related to the
moratorium

The Board has carefullgonsidered the identified information gaps and areas of uncertainty
relating to the acoustic environment, as well as the rewmations of participants and the
comments, concerns, and knowledge shared by community members throughout the SEA,
including atthe Final Public Meeting. Having assessed what feasible and practical actions can be
taken over time, the Board offers théldaiing recommendations addressingseline research

Recommendation® address shoulthe current moratoriumbe lifted
A Condudc baseline research to:

0 establish baseline atmospheric and underwater sound levels in Baffin Bay and
Davis Strait;

o improve understanding of the potential effects of underwater noise and seismic
activities on plankton, benthic organisms and invertebratehifling shellfish
and arthropods), fishyaterbirds and marine mammals; and

o apply research to develop threshotderia for assessing injury and behavioural
disturbancd#41).

A Based on baseline research conducted uRéepmmendatiof#41 to establish bseline
atmospheric and underwater sound levels in Baffin Bay and Davis &brapjeteupdated
modeling of the digersion of sound from anthropogenic sources and the potential direct
and cumulative effectof noise from oil and gas development actiwtien wildlife
receptors (including marine fishaterbirdsand marine mammalg¥75).
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5.1.2.7. Geology

The Board acknowlages the gaps identified within tHenvironmental Setting and Potential
Effects Reporand by the Government of Nunavut and Natural Reso@aeada with respect to
geology and geohazards of Baffin Bay and Davis Strait. The Board notes there is a significant gap
in the understanding of deep water or nearshore geohazards in the Areaspfafdcthat while

some types of geohazards in the Aré&acus may occur globally, others, such as iceberg scour
are specific té\rctic regions. Additionallythe Baffin Bay and Davis Strait region has a high level

of seismic activity, resulting in sulasttial concern from both government and communitiebien t
potential for seismic events and associated slope movement or tsunami prob&sbtyazard

and seismic event information would ecessary in planning and designing any potential oil and
gas pojects, especially regarding mitigation of potentialiesrvnental impacts The data would

also be applicable for infrastructure such as communication cables and hazards to communities
caused by events such as seismic events and submarine landslides.

The Board also notes that other oil and gas jurisdiciioi@anada require a detailed site survey

for proposed drilling sites to ascertain what geohazards are present in the area. Discussions with
both Canadian and global industry leaders could be ugsefdéveloping standard mitigation
approaches and plangiconsiderations in relation to geohazards.

The Board has carefully considered the identified information gaps and areas of uncertainty
relating to geology, as well as the recommendations of paitsgand the comments, concerns,

and knowledge shared lspmmunity members throughout the SEA, including at the Final Public
Meeting. Having assessed what feasible and practical actions can be taken over time, the Board
offers the followingrecommendationaddressingaseline research

Recommendation® addiess shouldhe current moratoriumbe lifted

A Conduct research, in consultation with industry leaders in petroleum exploration and
production and other Arctic regions with oil and gas developmentsmprove
understanding of geohazards in the Area of Fdeus, glacial feature distribution, ice
scour analyses, argabedand underwater slope stability assessments) and geotechnical
properties of marine sediment relevant to exploratory drilling ancepiant of structures
on theseabed (#42)

5.1.2.8. Coastal Landbrms

The Board agrees with parties that there is a lack of informabiont sensitive environmerdasad

that additional information is required on the sensitivity of the coastal landforms and shoreline
environmentswithin the Figure 2: Strategic Environmental Assessment Area of Focus in Baffin
Bay and Davis Stra{tSource: CIRNAC, 2018lBnd emphasises the importaraf understanding

the existing environment. The Board encourages the use of this information when planning for
project specific requirements, which could occur through identification of sensitive areas to either
be potectedor where development igesticted when developing spill response plans and
associatedhoreline cleanup.
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The Board has carefully considered the identified information gaps and areas of uncertainty
relating to coastal landforms, marine sedimeatd marine wildlife, as well as the
recommendations of participants and the comments, concerns, and knowledge tshared
community members throughout the SEA, including at the Final Public Meeting. Having assessed
what feasible and practical actions cam taken over time, the Board offers the following
recommendations addressibgseline researcind mitigation, moniteing, modelling, mapping,

and predictios:

Recommendation$o addressrior to lifting the current moratorium
A Undertake research to ediah baseline information on coastal habitat features such as:
o shoreline form, substrate, and vegetation type;
o0 biological resources, presence of sensitive species;
o life stages;
0 sensitive human use resources; and

o the potential o residency in differentisoreline/substrate typés35); and

A Based on additional baseline research on coastal habitat features coimdacteddance
with Recommendatio#35, develop a coastal/shoreline sensitivity affa&0).

5.1.2.9. Marine Sediment

The Boardacknowledges a lack of bel;e data on water and sediment quality which makes it
difficult to construct impact predictions and make related decisions. As recommended by the
Qikigtani Inuit Association and the Government of Nunavut, more work is reqoirgtterstand

how change$o baseline sediment quality could affect the habitats of marine species.

The Board has carefully considered the identified information gaps and areas of uncertainty
relating to marine sediment, as well as the recommendations of participants and rtentsgm
concerns, and knowledge shared by community members throughout thenSlEé8ing at the

Final Public Meeting. Having assessed what feasible and practical actions can be taken over time,
the Board offers the followingecommendations addressibgsline research

Recommendationso addresgprior to lifting the current moraorium:

A Establish baseline information for water and sediment quality in the Area of Focus to
include:

o water sampling conducted during both open water and ice covered conditions;

o water sampling from multiple depths chosen to reflect variances in temperatur
and salinity; and

o comparison of local and regional water and sediment quality data to all applicable
guidelines for the protection of marine life water and sediment qualitylsgmp
(e.g., Canadian Council of Ministers of the Environnmndelines)#36).

For related Board recommendations, s€e?2.9Marine Sediment
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5.1.2.10. Naturally Occurring Oil Seeps

TheBoard agrees with parties that tt@lection of additional data regarding natural oil seeps and
slicks would be beneficial in understanding the environment of the Baffin Bay and Davis Strait.
The Board acknowledges thaetGovernment of Nunavuh collaboration with the Government

of Canala and Nunavut Tunngavik Incorporatedstudying the natural oil seep in Scott Inlet and

the Area of Focus anddhasummaryof these study resultsill be available to the public once
complete. In additioras described by Natural Resources Canadayiaw of historic reports on

past exploration prospects would better define areas of future potential development and inform
future decisionmaking process.

The Board has carefully considered the identifieidrimation gaps and areas of uncertainty
relaing to naturally occurring oil seeps, as well as the recommendations of participants and the
comments, concerns, and knowledge shared by community members throughout the SEA,
including at the Final Public Meetin Having assessed what feasible and pradictions can be

taken over time, the Board offers the followmgommendationkaseline research

Recommendationso addressrrespective othe current moratorium
A Conduct research to:
o identify naturally ocurring oil and gas seep locations in the Area of Focus; and
o determine flow rates and other relevant characterigtiz3)

5.2. BIOLOGICAL ENVIRONMENT

This section summarizes the existing conditions of the biological environment féreaheof
Focus in Bafin Bay and Davis Straitfigure2). Unless otherwise noted, the summary is based
on the following information provided to the NIRB:

A Environmental Setting and Review of Potential Effects of Oil and Gas Activities Report,
referred toa sEnviironmental Setting and Potential Effécts ( Nu n a mi St ant ec,

A Qikigtaaluk Inuit Qaujimajatugangit and Inuit Qaujimajangit lliqqusingitigut for the
Baf fin Bay and Davi s Strait Ma r i Inug Envi |
Qaujimajatugangit Reort (QIA, 2018a)

A Evaluating the Role of MarinBased Harvesting in Food Security in the Eastern Arctic,
ref er r Eobd SecurityaRepaQIA, 20183; and

Al nformation gathered during the NIRB&s pub
The scheratic representatioof the Canadian Arctic marine food web as showfigure 13
Schematic Representation of Canadian Arctic Marine Food Web (Source: Nunami Stantec, 2018a

is relevant to all aspects of the biology discussed in the following sections. This figure shows both
the irterconnectednesmd interdependena# components othe environment.
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Figure 13 Schematic Representation of Canadian Arctic Marine Food Web (Source:
Nunami Stantec, 2018a
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5.2.1 Background

5.2.1.1. Coast and Shoreline Environment

Backgroun d Information

The following is a summary of tienvironmental Setting and Potential Effects Repdection
4.2: Coast and Shorelif®unami Stantec, 2018a Please refer to this section and report for
additional information. Additional discussion onastal environments can be foundSri.1.8
CoastalLandformsof this report.

The coast and shoreline environmenthie Area of Focusaries considerably and creates various
habitats for plants and inktebrates along the shoreline and intertidal areas. The flora identified

in the Area of Focus are comparable to that of otheridareas with consistent ice cover. The

lower diversity of marine plants as compared to that of other coastal environnagntsenthe

result of continuous ice scour. A comparison of seaweed composition across the study area shows
the highest species dirgity from the Ellesmere and Baffin Islands shoreline and intertidal areas.
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According to tle Inuit Qaujimajatugangit Reparthe Baffin Island shoreline is rich kuanniq
(edible kelp) andjiqquag(hollow stemmed kelp), dulse and other seaweeds whechaavested
to flavour food, provide salt, and for some medicinal purposes.

Community members have noted that kelp in thlag@arjuaqg area is growing larger than in the
past and that kelp tastes better from colder waMusgvut Department of Environmen.d., as
cited in Nunami Stantec, 2018a).

Views of Interested Parties

The Government of Nunav(EN) noted inits final written submission that additional information

i s required regarding the sensiti viaengttivityf Nun
information could be used to support decismaking related to development areas, and to support

the understandmof potential effects of an oil spill. Additionally, coastal areas that support large
congregations of marine mammals, breedegpsrd colonies and other environmentally sensitive

areas should be identified (including the presence of sensitive spéeistges, and/or habitats)

to inform mitigation in case of a spillThe GN recommended that a coastal sensitivity atlas be

devd oped (similar to ot herb5.1ld.8Goasialeasdformd ad thenme nd a
atlasshould identify sensitive habitats and conservatioasaend include associated avoidance
setbacks and time periods more susceptible to impaétsthe Final Public Meeting, th&N

stressed that@pastal sensitivity analysshould be conducted to identsgnsitive habitaisioting

that this analysis shtdireflect time periods when areas and species may be most sensitive to
impacts. The GN indicated that this analysis could provide the bagstédishing buffers and

setbacks from sensitive areas and also be tsedform and prioritize mitigationgo be
implemented in the case of a spilised orthe presence of sensitive species' life stages and/or
habitatst®

Community members at the FIRublic Meeting expressed conceegardinghe potentiafor an
oil spill to negatively impacthe shoreline environmentFurther informationand discussion
regarding this topican be found itvolume 3,Chapter8.2: Accidents and Malfugtions

During the Final Public Meeting, @ommunity Representative from Arctic Bagkedwvhether an
oil spill or blowout incident could causén@eline erosion In responseNunavut Tunngavik
Incorporated noted that although an oil spill or blowout event is unlikelgritribute to shoreline
erosion,such an evenwould be likely to have a gnificant impact on shorelines and shore
wildlife. 137

136 B, Maclsaac, Government of Nunavut, NIRB Final Public Meeting File No. 17SN034 Transcript, Ma2€199,

p. 180, lines 116.

137 Exchange between J. Kango, Arctic Bay &dJohnson, Nunavut Tunngavik Incorporated, NIRB Final Public
Meeting File No. 17SNO3%ranscript, March 19, 2019, p. 278, lifk%s13 and20-26.
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5.2.1.2. Plankton

Background Information

Plankton consists of small marine organisms that move passively in aquatic ecosystems, drifting
according to currents and other oceanographic processes, and are wilasprea the Area of
Focus. Taxa in this group include microscopic marine plants (phytoplankton), invertebrates
(zooplankton), vertebrate eggs and larvae (ichthyoplankton), laced fungi which can form
associations with species of plankton. Planktomprise the largest group of organisms in the
ocean in terms of both diversity and biomaash the most dominant feature of planktonic life at

high latitudes being the pronowtt seasonality. Consequently, marine plankton play a
foundational role irthe marine environment as they serve as the base layers of most food webs
(primary and secondary production). Plankton are also the mechanism by which nitrogen and
carbon are absbed into the marine environment from the atmosphere.

Greater detail on the plankton found in Baffin Bay and Davis Strait is available in Section 4.3 of
theEnvironmental Settings and Potential Effects Refdduhami Stantec, 2018aHowever, it is
important to rote that here are two (2) categories of primary producers present in Arctic
ecosystems: ice algae growing on the underside of sea ice and phytoplankton growing in open
waters. The availability of food as a result of primary production in presépdn, ce algae, and
marine plants is a major contributing

factor in the abundance of marine |n general, Arctic oceans have a brief and inte
organisms observed at recurrent ope phytoplankton bloom immediately after the brez
water sites, such as tRekialasorsuaq  yp of sea ice. Howevewhen compared to the
(North Water Polynya In general,  Atlantic and Padic coasts of Canada, the Canadi
Arctic oceans have a brief and intens Arctic has the highest diversity of marir

phytoplarkton  bloan immediately  phytoplankton taa recorded in Canada.
after the breakip of sea ice. However, Nunami Stantec, 2018¢

this can also be influenced by the

presence of large polynyas, where sea

ice breaks up earlier, and local upwelling can lead to very high production. When compared to
the Atlantic and Pacificoasts bCanada, the Canadian Arctic has the highest diversity of marine
phytoplankton taxa recorded in Canada.

Views of Interested Parties

During the Final Public Meeting, @ommunity Representativiom Pangnirtung noted that
additional informationisould be collected on the zooplankton found in the area to be able to assess
potential threats posed these organismsy oil and gas activitie$® As noted by a Community
Representative from Iqgaluit,ivggn the importance of zooplankton to marine wildl#ed the
dependence of coastal cibtheyngonttien weare doomed®mar i ne

138 5, Keenainak, Pangnirtung, NIRB Firraliblic Meeting File No. 17SN034 Transcript, March 19, 2019, p. 412,
lines 513.
139 B, Kovik, Igaluit NIRB Final Public Meeting File No. 17SN034 Transcriptafgh 19, 2019, 842 line7.
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5.2.1.3. Benthic Flora and Fauna (including soft corals and
seaweed)

Background Information

Benthic habitat haa central role in the Arctic marine ecosystem in geohelemental cycling,
ecosystem function, and biodiversity. Multiple biological and physical parameters affect benthic
communities, including temperature, depth, food input, sediment compositianpdiste level

(e.g., ice scouring), and current regsn In terms of benthic macrofaunal assemblégaimals
associated with the seabeih) the Arctic, it has been emphasized that patterns of species
composition were highly variable, even at sites irxpnity to one another, and that temperature
and saliity are the most important environmental variables in determining species richness
(Cusson et al2007as cited in Nunami Stantec, 2018a, p. 4. I2)eater detail on the benthic flora

and fauna foundni Baffin Bay and Davis Strait is available in Sectib8 of theEnvironmental
Settings and Potential Effects Repdtinami Stantec, 2018a

Benthic Flora (plants and macroalgae)

There is a scarcity of published information regarding plantsremiloalgae in the Area of Focus,
which was noted in thd&nvironmental Settings and Potential Effects Reportlikely be
attributable to this marine area containing habitat that is generally not conducive to marine plants
and macroalgae. In addition, teeare fewer species of macroalgae and marine plants foumal in t
Arctic than in the Atlantic and Pacific Oceans due to their reliance on photosynthesis to produce
energy and due to the possibility that they are subject to continuous ice scouriagl(see
Geology. Most of Baffin Bay and Davis Strait is too deep for these spamd does not contain

the hard substrate that most macroalgae need to establish holdfasts. However, marinetplants tha
may occur below the intertidal zone (also referred to as thehfmmesseashore, and littoral zone)
include kelps (e.gLaminaria sp), which are limited to the extent of the photic zone, as they are
photosynthetic organisms. For more details on benthic substrate, pleaseSéier. iCoast and
Shoreline Environmeint

Benthic Invertebrates

Benthic invertebrates are animals associated witts¢ladedwhich either live in the substrate
(infaunal) or live on or attached to the substrate (epifaurfsd)a group they are comprised of
diverse taxa that play a variety of roles in the ecosystem, (detritivores, filter feeders,

carnivores) and form an important part of the food chain.

Benthic Infaunal Invertebrates

The number of marine benthic infaunaka found in the Canadian Arctic is approximately,992

and studies have found that the deepest sites sampled in Davis Strait had the highest species
richness, and that habitats were similar among sites. This supports the overall trend that greater
speces richness is observed on the continental slopeathtre continental shelf.

Benthic Epifaunal Invertebrates

As discussed in thEnvironmental Settings and Potential Effects Rempmumber of research
studies on the epifaunal communities withinfBaBay and Davis Strait have found the following
species tde of importance to the local communities, with regular harvesting as a local food source
and/or for commercial fisheries: echinoderms blue mussBitl(s eduli3, clams Mya truncata,
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green sa urchins $trongylocentrotus droebachiensiscelandic scbop (Chlamys islandich
snow crab Chionoecetes opiljp and whelk Buccinium sp. Benthic epifaunal communities of
these species are generally found througtimiArea of Focus, excefatr Icelandic scallop, snow
crab, and whelk. The distribution siow crab in Nunavut waters is poorly understood; however,
within the Area of Focus, snow cralire known to occur in Davis Strait. Though their general
distribution is poorly known, based dmetstomach contents béarded sesglwhelk are known to
occu offshore of Grise Fiord, Pond Inlet, and Clyde River.

According to thdnuit Qaujimajatugangit Reporseabediwellers (e.g., barnacles, clams, crabs,
crayfish, jellyfish, shrimp, starfish, drurchins) form part of the Baffin Bay and Davis Strait food
cycle, with community members from the six (6) communiffiacluded in the study noting that
these species forpart of their own diet and medicinal treatments.

Cold-water Corals (Sessile Bemthnvertebrates)

Cold-water corals are present the Area of Focus, ih the largestrecordedconcentrations
occurring on the slope of the Northeast Baffin Shelf in wadaiffin Bay, and in the western part

of Davis Strait off the Southeast Baffin ShelCold-water corals are particularly vulnerable to
disturbance (e.g., bottom fishing) due to their slow growth rates and longevity. Temperature and
the presence of suitebsubstrate (on which to settle, secrete a basal holdfast, and build their
skeleta) are important environmental controls for caldter corals.

Sponges (Sessile Benthic Invertebrates)

Sponges are sessile benthic invertebrates that are characterbmsids/built around a system of

canals through which water is pumped to supplyfand oxygen and remove waste. They can

form structurally complex habitat for fish and invertebrates, especially when they occur in dense
aggregations knowims 6as G&PmameEes @rreu an i mport e
ecosystems that enhance baibdl nutrient and energy exchange in the deep sea. As identified
by Parks Canada during the commenting period
one (1) genusf sponges found in the Area of Focus based on current studies. For example, Dinn
and Leys (2018) identified a total of 12 genus of spon@esn(na, Haliclona, Lycopodina,
Phorbas, Mycale, Polymastia, Tentorium, Hymeniacidon, Geodia, Craniella, SycameAsx

during a study of the Baffin Bay and Davis Strait marine ecoregion betWdenahd 2017.

Views of Interested Parties

Fisheries and Oceans Canada (DFO) and Oceans North Canada (Oceans Nomhjhiotbeir

public written comments and final weeh submissions, respectivethat little is known of the

biology or ecology of cals, sponges, and sea pens inAnea of Focusmaking it difficult to

assess potential threats posed by oil and gas activities for these organisms. It was noted by Oceans
North that there is little information on the distribution of coral, sporgessea pens along the

shelf break of Davis Straind raised concerrthat these organisms could be affectedibgpills
immediately settlinglong the shelf breakPublic witten comments received frobFOand Parks
Canadanoted that updated informatiam coral distribution and sponges for the Are&agus are

available and should be considered to accurately reflechtisé up to date understanding of the

140 Arctic Bay, Clyde River, Grise Fiord, Pangnirtung, P¢midt, and Qikigtarjuag
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biologicalenvironment It wasrecommended that a report relateditotic marine biodiversity:
CAFF (2017); and a report related sponges in th eastern Canadian Arcti®inn and Leys
(2018) be reviewed for any future activities planned for the @eaVolume 3,Appendix C:
Recommended Documets

In response to &ommunity Re pr e s e muestidn ionw stuies that are currently being
conduced on marine speciePDFO noted that baseline studies are being condugtetkr the
Ocean Protection Prograta understand the substrates in the bottom of the paeduding a

study ofbenthic organisms wh one of the study locations being Igalnithe first year of the four

(4) year programthat will completed in 201%" DFO further noted the importance of
understanding the benthic c¢ o mmrgelyiubstudiesl argan t h e
that there is very limited information on thpecific benthic invertebrates and how they relate to
the fi sheri es  the@ hadnotbken & systematig leak at thaldenthic communities,
especially in some of the deeper waféfsA Community Representative from Pangnirtung noted
that itsoundedhs thougthit would take several years to conduct the different benthic species studies
needed to understand this aspect of the marine environamehihoted that it would be important

to determine whatpeciesin the ocearare food sources for mag mammals prior to oil and gas
developmentbecaus¢he impacts wouldemainunknown if the food sources are unknotf#.

I n response to a Boardodos question on brategt her
DFO noted that there is very limiteadformation on the specific benthic invertebrate population in

the Arctic ocean, especially in the deeper zones, and how they relate to fisheries which is the reason
that studies are currently being conducted®BD.*44

5.2.1.4. Fish and Fish Habitat

Background Info rmation

The following section provides a short discussion of the relevant fish sp@oehgding
ichthyoplankton, pelagic shrimp, asduid that may occur in or neéine Area of Focuswith an
emphasis on mare fish species that are locally, culturalipd commercially important (séable

9: Marine Fish Species found in Baffin Bay and Davis Strafereater detail on fish and fish
habitatfound in Baffin Bay and Davis Strait is alable in Section 4.5 of thEnvironmental
Settings and Potential Effects Rep@tunami Stantec, 2018aBiological features that describe
the fish habitat have been previously presente@hapterss.1 (Physical Environment5.2.1.1
(Coast and Shoreline Environmgn.2.1.2 (Planktor), and5.2.1.3(Benthic Flora and Fauna
(including soft corals and seawegd)

141 Exchange betweeB. Keenainak, Pangnirturagd A. Doherty, Fisheries and Ocean, NIRB Final Public Meeting
File No. 17SN034 Transcript, Mard®, 2019, pp. 41411, lines8-14,19-26 and 113.

2 A, Doherty, Fisheries and Ocean, NBinal Public Meeting File No. 17SN034 Transcript, March 19, 2019, pp.
412413, lines 185 and 613.

1433, Keenainak, Pangnirtung, NIRB Final Public Meeting File Ni&N034 Transcript, March 19, 2019, pp. 411
412, lines 1&5 and 113.

144 A, Doherty, Fisleries and Ocean, NIRB Final Public Meeting File No. 17SN034 Transcript, March 19, 2019, p.
413, lines 713.
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The Inuit Qaujimajatugangit Repotidentified thatigaluk is both a general term for fish and a
speci fic term f or hdivesed bgommunitiKneemnbefs todah inclugeetar, e s
cod, sculpin, anéGreenland halibut These same species have also been found in the stomachs of
sealsparwhal andbelug harvested by Inuit, confirming their importance to marine mammasls

well.

Table 9: Marine Fish Species found in Baffin Bay and Davis Strait
Abundant Marine Fish Species

Arctic char(Salvelinus alpinus

Common Marine Fish Species

Atlantic cod(Gadus morhup

Uncommon WY ERE Fish

Species

Atlantic wolffish (Anarhichas
lupug?

(Myoxocephalus quadricornis

Arctic cod(Boreogadus saida | Arctic skate  (Amblyraja
hyperborea
Fourhorn sculpin Capelin Mallotusvillosug

Greenland cod§Gadus ogar

Greenland shark (Somniosus
microcephalus

Greenland halibu¢Reinhardtius

Northern wolffish (Anarhichas

borealig

hippoglossoidégs denticulatuy”

Roundnose grenadier or ro{ Polar codArctogadus glacialis
grenadier Coryphaenoides

rupestrig®®

Roughhead grenadi¢ Spotted wolffish (Anarhichas
(Macrourus berglax minor)®

Northern  shrimp (Pandalus| Thorny skate (Amblyraja

radiata)®

Boreoatlantic armhook squid

(Gonatus fabricij

Striped pink shrimp @andalus

montagu)®?

Notes: a) Designated aendangered, threatened, or of special concern under SARA and/or by the COSEW
b) Not discussed in tHenvironmental Setting and Potential Effects Report
c) See COSEWIC, 2008a
d) See DFO, 2019

Throughout its rangérctic charis also impaotant to commercial and sport fisheries (8€21.10
Commercial harvestingpr more details).

The Environmental Setting and Potential Effects Repod thelnuit Qaujimajatuqangit Reort
identify Arctic codas having high ecological value because they are an important prey species for
seabirds, whales, and other fish specfastic codis a critical component of the Arctic marine
food web.

Capelin represents a local food souree,important forage fisepecies angrovide afood source
for seabirds, marine mammals and other fish sources, and are important to commercial fisheries
outside the Area of Focus (i.e., northeast coast of Newfoundland).

As noted in th&nvironmental Satig and Potential EffestReportinuit Qaujimaningitcollected
in Pangnirtung by the Government of Nunavut
Greenland halibuand moreGreenlandshark early in the winter. Community members in

NIRB Final SEA Report NIRB File No. 17SN034 Pagel35



Pangnirtung alsooted concerns that chges in sea ice patterns were affecting the winter fishing
seasons.

Arctic skateare caught as bycatch in longline and trawl fisherie&feenland halibutFourhorn
Sculpinis occasionally caught as food fish throughout codsdtalavut. Greenlandshak are
caught as substantive bycatch in longline commercial fisherigSregnland halibut Northern
wolffish are caught as bycatch in fisheries @eenland halibuandSnow Crab.

There are no commercial fisheries foundn®e grenadiem the Area of Focus, but this is an
important commercial species elsewhere in Atlantic Caf@dad & Reist, 2004) Roughhead
grenadieiare occasionally caught as bycatclGireenland halibuisheries in Cumberland Sound
and Davis Strait. Spotted wolffishare caught mainly as bycatch in commercial fisheries for
Greenland halibuand snow crab.Thorny skateare caught as bycatch in longline and trawl
commercial fisheries foGreenland halibuandare a commercially important species elsewhe
in Atlantic Canada.Squidare sometimes used as bait in fisheriesGha@enland halibuand snow
crab.

Spatial information on fish abundance _ _ _ _
in the Area of Focus that is available ©Overall, sampling effort in the Canadian Arctic h

for NorthernShrimp, Greenlandshark ~ been insufficient to allow for a precise assasnt
Greenland halibueind Arctic charis  ©f fish diversity and there is a need to devel

denotel in Figure 14 Areas of Systematic surveys
Abundance for Northern Shrimp,

Greenland SharkGreenland Halibu

and Arctic Char (Source: Nunami

Stantec, 2018a

Nunami Stantec, 2018¢
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Figure 14: Areas of Abundance for Northern Shrimp, Greenland Shark, Greenland Halibut
and Arctic Char (Source: Nunami Stantec, 2018a
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Overall, samplingeffort in the Canadian Arctic has been insufficient to allow for a precise
assessment of fish diversity and there is a need to develop systematic surveys. Hiappesrs
thatthe gecies diversity of marine fishes is lower in the Arctic when compared to that of the
Atlantic and Pacific coasts of Canada (as noted ifctheronmental Setting and Potential Effects
Repor).

Views of Interested Parties

Within its public written ommens, Fisheries and Oceans Can&D&O)focused orthe following
topics and identifieehformation gapsegarding

A types of existing habitat and its use by fish and marine mammals;
A the distributiorandecology of important fishery species and specieslat

A Inuit community fishery and commercial fishery harvest information and the value of
landings;and

A sensitivity ofhabitats, fishery species, and landings to impacts resulting ftemilts, the
release of deleterious substan@e=l noise.

DFO noted that the information
provided on the distribution and It [is] noted that there was a lack of information abc
abundance of focal fish species in thehe distribution, the ecology, habitat of importa
Area of Focus wasnderrepresented species both commercial and subsistence fisherie
andrecommendethat informationon  well speciest risk and the effects on these import:
the distribution and abundance of fishor sensitive species or areas

species in the Area of FocaBould be [a. poherty, Fisheries and Oceans Canada, NIRB Final Public Mee
updated usingnore receninformation  File No. 17SN034 Transcript, Mardi9, 2019, p397, lines14-19]

and data as it becomes availaldld=O
recommended that it updated
analysis should pvide detailed informatioso thatmore extensive analyses of potential effects

and consequences of risin be conductedFO also indicatedat the linkages of fish to higher
levels in the trophic systerfe.g., predators) should aldme considered tonsure that the
consequences of effectsaf and gaslevelopment activities on species or habitats of interest are
tracedalong the ecosystenmathways DFO also noted thig/pe of updated analysis should also

be applied tdabitats used by the focal fisimdidentifiedthe need to develgpotential linkages

to various activities anthe potentiatonsequences of hydrocarbon development. Fin@lRO

noted that both northern shrimp and striped shrimp are found in waters adjacent to Nunavut and
should be pperly referenced.
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And when my dad and | went fishing in sumnest
when the fish went into the ocean and ourfd@

canoe-- they're very small up to when you see it ag
-- and we arrived to the fishing area. Wewe didn't
have to tell eaclother. We had to paddle so that tl
fish could stay, because they can hisr motor. And
| didn't think they would hear us because | waand

| didn't think they would smell anything. But | was jt
following my father along, and he taught me the
didn't have to make any noise when | step out on
land, wherever it is, @n if they're not here, they cou
hear you. And wherever theywe're trying to arrive

to a certain spot, we had to be careful.

[M. Savearjuk Jaw, Cape DorsBlRB Final Public Meting File No.
17SNO034 TranscripMarch 20, 2019pp. 87-538570, linesl9-26 and

1-5]

Oceans Nortmoted in its final written
submission that the continentshelf
break at the confluence of Davis Strait,
Northern Labrador, South Eastern
Nunavut, and &uth Western
Greenland is likely an important
habitat and spawning ground for
Greenland halibut a key fishery
species and that spills or
environmental degradation in this area
as a result of the movement of the
Labrador Current could have
detrimental effets on spawning fish,
larval survival, and juvenile survival.

Parks Canada noted in itpublic
comment submission that the Board
should consider adding information
with respect toGreenland sharland

narwhalmovements within Tremblay Sound in the Area of Focus based on tracking data collected

by DFO.

5.2.1.5.

Background Information

Waterbirds (seabirds, coastal waterfowl and shorebirds)

This section describes the overall presence, distribution and seasonal aburfdararéne
associated bird species in the Area of FocusTabte10: Waterbird Species Found in Baffin Bay
andDavis Strai}. Greater details on waterbirds can berfd in Section 4.6f the Environmental
Settings and Potential Eifts Repor{Nunami Stantec, 2018a Please refer to this section and
report for additional informatian

Table 10: Waterbird Species Found in Baffin Bay andDavis Strait

Seabirds Coastal Waterfowl ' Shorebirds

Arctic tern Sternaparadisaea | Brant Branta bernicla American  golden plover
(Pluvialis dominica

Atlantic puffin  (Fratercula | Canada goose Branta| B a i r ddahdpiper Calidris

arctica)®¢ canadensis bairdii)"

Black guillemot (Cepphus Cackling goose Branta | Black-bellied plover (Pluvialis

grille)*® hutchinsii) squatarold

Black-legged kittiwakes(Rissa| Common eider (Somateria] Buff-breasted sandpiper

tridactyla)®®¢ mollissima (Calidris subruficollig®

Dovekie @Alle alle)® Commonloon Gavia immey Purple sandpiper Calidris
maritima)"

Glaucous gull (Larus | Greater white-fronted goose| Pectoral sandpiper (Calidris

hyperboreus (Anser albifron} melanoto}
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Seabirds
Icelandgull (Larus glaucoides)

Coastal Waterfowl
Harlequin duck (Histrionicus
histrionicug®®9

" Shorebirds

Common ringed
(Charadrius haticula)"

plover

Ivory
eburned?

gull (Pagophila

King eider
spectabili$

(Somateria|

Redknot (Calidris canutuy’

Parasitic andong-tailed jaegers
(Stercorarus parasiticus ang
Stercorarius longicaudys

Longtailed duck (Clangula
hyemali$

Red phalarope (Phalaropus
fulicarius)

Northern fulmar (Fulmarus
glacialis)®

Pacificloon (Gavia pacifica

Rednecked phalarope
(Phalaropus lobatys”"

S a b i gule(®ema sabini Redthroated loon  Gavia| Ruddy turnstone (Arenaria
stellatg interpreg"

Ro s s @udll (Rhodostthia| SnowgoosgChen caerulescehy Sanderling Calidris alba)

roseg”c'

T h a y gull (basus thayer)

R 0 s godse(Chen rossiji

Semipalmated plover
(Charadrius semipalmatifs

Thick-billed  murre  (Uria | Redbreastednerganse(Cygnus| Semipalmated sandpiper
lomvia)® colombiamns) (Calidris pusillg)"
Tundra Swan Cygnus| White-rumped sandpiper
colombianu} (Calidris fuscicollig
Yellow-billed loon (Gavia
adamsi)
Notes: a) Gonsidered Vulnerable in Nunavut by the Canadian Endangered Species Cams€oaticil (CESCQ
2016).

b) Designated asndangered, threatened, or of special concern under SARA and/or@®8teWIC
¢) Not discussed in thenvironmental Setting and Potential Effects Report

d) See Latour et al2008

e) SeeMallory & Fontaine, 2004

f) SeeCOSEWIC, 2007

g) See COSEWIC, 2013; BirdLife International, 2018 and Robert et al., 2008

h) Occurextensively throughout the Area of Focus

Western Baffin Bay and Davis Strait provide a variety of coastal and offshore habitats for
waterbirds, inalding sheltered inlets and bays, estuaries, exposed waters, sounds, islands, islets,
and cliffs. While seeral species will use coastal and offshore areas in Baffin Bay and Davis Strait
yearround, this region serves as important breeding grounds andgstgas for millions of
waterfowl, seabirds, and shorebirds on their way to and from arctic breedingigroSe&igure

15: Seabird and Shorebird Distritban (Source: Nunami Stantec, 20)8ar waterbird distribution

in Baffin Bay and Davis Strait. Th&reaof Focusis located along the Atlantic Flyway, which

a major nortksouth flyway for migratory birds in North America.h& flyway route generally

starts in Greenland, then follows the Atlantic coast of Canada, then south down the Atlantic Coast
south b the tropical areas of South America and the Caribbean.
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Figure 15: Seabird and Shorebird Distribution (Source: Nunami Stantec, 2018a
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_ _ Seabirds and waterfowl are of high

Davis Strait regularly provide habitats for ¢ these species are hed and used for
species of coastal waterfowl, seabirds, ¢ egg gathering. They also have strong
shorebirds  during breeding, wintering, al  cyltural significance to Nunavummiut
migratory periods. Manyvaterbird species ar.  and are often featured in carvings. One
used tradionally by local Inuit, as identified study noted that about 6,000 common
through oral and written evidence provided in In andking eides are harvested each year
Qaujimaningit and traditional knowledge studies 3 Nunavut (Sea Dck Joint Venture
Nunami Stantec, 20182 5015a as cited in Nunami Stantec,
2018b, p. 4.44).

Seabirds

The Area of Focus provides seasonal or yeand habitat for alcids, gulls, terns, fulmars, and
jaegers. Seabirds breed, winter, and migrate through the Area of Focusegibigetisonal
distributionis heavily influenced by ice coverage. Seabirds migrate to the region between mid
May through late June and will form large aggregations along ice edgesfoedoenastlines,
depending on food availability.

Most seabird specsebreed in colonies found thughoutthe Area of Focusyith the extensive

rocky coasts and islands representing a substantial portion of their breeding range. Large
aggregations of seabirds will form at breeding, foraging, and migratory staging acesghtut

the Area of FocusSeabirdnesting sites are considered particularly sensitive to human disturbance
because they nest in colonies and occur in large congregations.

Large numbers of duck, tern, and gull eggs are gathered in the Qikigtarjuaq régemuit
QaujimajatugangitReportpoints to botrthick-billed murreandblack guillemotwintering in the
offshore east of Baffin Island. Guillemot are considered tlsloin which Inuit youth could learn
how to hunt birds. Clyde River hunters did not consider the meat to beaggrput did say that

it was eaten when nothing else was available. How#viek-billed murreeggs are gathered by
Pond Inlet community mebers. Northerriulmars are not traditional harvested in Nunavut even
though they are found throughout the Acgd=ocus with large colonies reaching up to ~ 44,000
pairs as noted by Latour et al. (2008).

As noted inTable10: Waterbird Species Found in Baffin Bay dDdvis Strait three (3) seabird
species were not discussed within BEreironmental Settings and Potential EffectpBe but are

found in the Area of Focuslack guillemot blackleggedkittiwakes a n d guR.oAs sofed

by Latour et. al. (2008)hlack guillemotbreed throughout Baffin Bay and Davis Strait, with
breedingcolonies located at Nirjutigavvik, Scot Inlet, and Western Cumberland Sound, while,
based on Mallory & Fontaine (2004)lackleggedkittiwakesbreed throughout Baffin Bay and
Davis Strait, witotable colonies located along northern Baffin Island angesaBevon Island
Rosgubpsopul ati on i s desi gnat edthdifddbrabpeai¢satRisikd 0 u n
Act(SARA). T h e Rgulkhaascircumpolar distribution, which is poodgderstoodiue to

limited knowledge. Itis the rarest breegligull in North America with only four nesting locations
found, three of them in Nunavut (Cheyne Islands, Prince Charles Island, Penny Strait) and one in
Manitoba (near Churchill) (COSEWIC, 2007 Recent evidence have shown the presence of
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R o s gud & the floe edge between Bylot Island and Baffin Island within the Area of Foals
the total known breeding population in Canada is as high as 10 pairs and as low as none
(COSEWIC, 2007).

Coastal Waterfowl

The Area of Focus provideseasonal or yeaourd habitat for loons, swans, geese, and diving
ducks. Coastal waterfowl will aggregate in large numbers in polynyas during winter and migration
periods, as they represent productive foragingssitEastern Jones Sound, Eastern Lancaster
Sound, and Frobign Bay provide important habitats for eiders &ndrtailedduck King eider,
common eiderandharlequin duckcan occur in the Area of Focus yeaund.

Frobisher Bay has been identified as an important feeding, staging, and breeding area for several
waterfowl species including Canadaose harlequin duckandlong-tailedduck Canada geese

and common eiderducks have also been reported to breed more frequently in the vicinity of
Pangnirtung in recent yearghile Grise Fiord has been identified asimportant area for cackling
geese si nce Kingeded, cmneon didgrandiardequin duckoccurin arctic and
subarctic coastal habitats and have a circumpolar distribution that includes Russia, Alaska, Canada,
and Greenland. Large numbeof king eiderhave been recorded at the southern tip of Baffin
Island with smaller numbers in Frobisher Baytthaickly redistribute into smaller groupings.
Studies have also shown tlilagé offshore area at Store Hellefiskebanke and adjacent coas#ine

very important wintering habitat féing eides breeding in the eastern Canadian Arctic (Mosbech

et al.,2006, Boertmann et al2007).

As noted inTable10: Waterbird Species Found in Baffin Bay abdvis Straif harlequinducks

were not discussed within tlEvironmental Settings and Potential Effects Repotis a species

of coastal waterfowl found in the Area of Focl$ie Greenland Wintering ipalation ofharlequin

ducks occur in Nunavut and are known to breed ortteou Baffin Island and winter along
Greenl andds sout hwest clmmdeguin.duckisldbsgnaedas Speagiah p o p
Concern on Schedule 1 of SARA (COSEWIC, 2013) arast Concern by IUCN (BirdLife
International, 2018). Studies have adown that considerable numbersaflequin duck move

to West Greenland waters to moult and some to winter (Robert 20@8).

Coastal waterfowl are of higsocioeconomic value in Nunavut and are sensitive because they
nest in colonies and occurlarge aggregations during the flightless molt period or staging on their
way to and from breeding sites. They are used for subsistence (meat, eggs, and tesihgrs)

the spring and summer. Large numbers of eiders, d€=sedian and Snowand ducksare
hunted or have their eggs collectedly community members in Pond Inlet, Clyde River, and
Pangnirtung. According to thHeauit Qaujimajatugangit Reporicommunity members indicated

that the collection of goose and duck eggs would take place asslaymg was finished. Every
community had their favourite collecting spots. Egg collecting was one of the first chores that
children would learn when going orethand. The skin and feathers have featured in clothing in
the pastbutthis type of uses no longer popular.

Shorebirds

TheArea of Focus provideseasonal or yeaound habitat for phalaropes, turnstones, sandpipers,
and plovers. Species that oce more extensively includeuddytur nst on esandppexi r d 6 s
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purple sandpiper semipalmagd sandpiper commonringed plover, semipalmatedlover, red
phalaropeandred-neckedphalarope

There are no especially large aggregations of breestingebirds or Important Bird Areas that
have been identified within the Area of Focus as supportioadlly or nationally significant
habitat for shorebird species. Breeding habitat within the Area of Focus is the northernmost extent
for shorebirds migitang along the Atlantic Flyway, from wintering grounds in temperate regions

of South America and stipopical areas of theited Statesind Mexico. Existing literature does

not indicate that the Area of Focus suppdaty migratory staging or winteringabitat for
shorebirds.

As noted in theenvironmental Setting and Potential Effects Repsibrebids are not typically
harvested for meat or eggs on their breeding grounds but have been hunted historically in parts of
their winter range. Most shorebispecies do not have strong cultural significance for Inuit in
local communities.

Identified Gaps

Data gaps exist for waterbird distribution (i.e., migration patterns and seasonal distribution) and
abundance, as well as sea ice biota in the Area of Fpatgularly in southeastern Baffin Bay.
As noted in th&nvironmental Setting and Potential EffeRisport little detailed information was
found in the review of literature on the status of the Nunavut populatikmgfeiderduck,
common eideduck harlequin duckAtlantic puffin, andred phalarope Migratory patterns of
easterrking eides are lagely unknown, as is the distribution kihg eiderducks along the east
side of Baffin Island. Similarly, specific migration routes and behaviour foreEa€anadian
Arctic puffins are not well known. However, based on comments received from parties on
Environmental Setting and Potential Effects Repew information on the migration routes for
king eiderducksbetween breeding grounds in Arctic @da and moulting and wintering areas in
Greenland are available.

To better understand the currestatus _ _ _

waterbird populations and sensitive Nunavut population of king eider duckpmmon
habitats (e.g., migratory bird sanctuary eider duck, harlequin duck, Atlantic puffin and r
Important Bird Areas, key habitat sites Phalarope.
and risk intolerant sites), further

research was recomnaad by Nunami

Stantec in theEnvironmental Setting and Potential Effects Repamnt waterbird population
densities and breeding success, and monitoring of seasonal waterbird migration patterns, sensitive
waterbird breeding and foraging habitat, oceanogragata, productivity, and prey ahdance

and distribution (e.qg., of plankton and fishes).

Nunami Stantec2018a

Further, theenvironmental Setting and Potential Effects Repoted that there are different views
among bioacousticians about the best method for estimatiny iapd disturbance effects on
marine animals, and there is little consensus on how to perform those assessments across different
taxa. Canada has not developed prescribed sound level criteria for assessing injury or behavioural
responses of waterbirds oanme mammals to underwater noige the absence of defined criteria
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or thresholds, potential noimsed effects on waterbirds and marine mammals are best
characterized based on the available information in-péewed scientific literature. Additiah
research is needed to more fidantly characterize the effects ofair and underwater noise on
waterbird species and to develop more relevant threshold criteria for assessing injury and
behavioural disturbance.

Views of Interested Parties

During the Final Public Meeting, the Goverrant of Nunavut (GN) stressed that additional
baseline research should be conducted by the Government of Canada in consultation with the GN
with respect to waterbirdandrecommended thahesestudies should focus on thalitat used

by bird species, pacularly during winter, migratiopand the moulting periotf>

Within its public written comments, tlenvironment Agency for Mineral Resources Activities
Government of GreenlanEAMRA) indicated that new information is available fang eider

ducks wih respect to the migration between breeding grounttieDanadiarArctic and moulting

and wintering areas in Greenland and recommended two (2) reports be reviewed for any future
work corducted ¢éee Volume 3, Appendix C: Recommended Documgntsin additon, the
EAMRA recommended one (1) report relatecharlequin duckpopulation structure in eastern
North America be reviewed for any future work conduc{ede Volume 3, Appendix C:
Recomnended Documenys

Environment and Climate Change Can@el@CC)note inits public written comments h at Ro s s 6
gull was missing from the discussiand should be addeds it has a circumpolar distributicand

it recommended one (1) report be reviewed day future work conducteds€e Volume 3,

Appendix C: Recommendeddbumentys ECCC also noted that there mew information

available forking eiderducks on the migration between Arctic Canadian breeding grounds and
moulting- and wintering areas in Gneland,informationthat would be relevant to include the

SEA

During the Final Public Meeting, a Community Representative from Pangnirtung requested
clarification from Nunami Stantec on whether the report discussed the different species of birds
and how their food sourcesuld be affectethy oil and gas developmedttivities.*® In response,
Nunami Stantec noted that indirect effects from birds and their food sources were discussed in the
literature review report}’

The Mittimatalik (Pond Inlet) Hunters and Trappers Organization (Mittimatalik HTO) presented
during tre Final Public Meetingnoting thatmillions of waterfowl, such askpaandauks dwell
near the floe edge in the spring, and feed on cod and shrimp under the ice. The HTO stressed that

145B. Maclsaac, Government of Nunavut, NIRB Final Public tikgeFile No. 17SN034 Transcript, March 19, 2019,

p. 173, lines 116.

1463, Keenainak, Pagmirtung, NIRB Final Public Meeting File No. 17SN034 Transcript, March 18, 2019, p. 75, lines
14-16.

147]. Beckett, Nunami Stantec, NIRB Final Public Meeting File N&NO034 Transcript, March 18, 2019, p. 76, lines
11-19.
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this type of Inuit Qaujimajatugangit was important to understantiegycles of wildlife in the
study ared*®

52.1.6. Marine Mammals

Background Information

Baffin Bay and Davis Strait provide a variety of seasonal habitatgtésn (15)types ofmarine
mammals including pinnipeds (e.ginged, harp, beardedand harp sealard walrug, toothed
whales (e.ghnarwhal] killer whale beluga whalgnorthern bottlenose whale, sperm whakaleen
whales (e.g.bowheadhumpbackfin, andminke whale} andpolar beaseeTablel11: Marine
Mammal Specig found in Baffin Bay and Davis StraitGreater detail omarine mammalsan
be found in Section 4.8f the Environmental Settings and Potential Effects RepNrtnami
Stantec, 2018a Please refer to this section and report for additional informat®asedon
parti esd c¢omme n tEavironmental BettingrandtPetentiat Hifexcts Reyplditreot
include a discussion specific kmoded seal minke whals, andsperm whalsthat arefound in
the Area of Focus However, these species are listechim table below for information purposes
and additional information can be found on these species by reviewing Andersen, et al. (2009),
Davidson (2016), Gardiner and Dick (2010), &sfgeant (1963).

Table 11. Marine Mammal Species found in Baffin Bay and Davis Strait

Pinnipeds Toothed Whales Baleen Whales
Ringed sea (Phoca| Narwhal (Monodon| Bowhead whalg Balaena| Polar bears
hispidg) monocerol the Baffin Bay| mysticetul Eastern| (Ursus
populatiord CanadaWest Greenlan¢ maritimug?®'
populatior?

Bearded seals| Beluga whaleg Humpback whale
(Erignathus (Delphinapteus leucas| (Megaptera novaeanglide
barbatug Eastern High Arctic/Baffin
Bay? and Cumberland Soun
population§
harp sed | Killer whales(Orcinus orcg@® | Fin whales Balaenoptera
(Pagophilus physalu$
groenlandicu¥
Hooded seab | Northern bottlenose whales| Minke whales
(Cystophora (Hyperoodon ampullatysthe | (Balaenoptera
cristata)®P° Davis StraitBaffin  Bay- | acutorostraty®®
Labrador Sea populatién
Walrus  (Odobenug Sperm whales (Physeter
rosmarus romarué® | macrocephalug®
Notes: a) Designated aandangered, threatened, or of special concern 8%RA and/or by the COSEWIC

b) Not discussed in tHenvironmental Setting and Potential Effects Repo

c) See Andersen et al., 2009

d) See COSEWIC; 2017 and DFZ018

e) See Davidson (2016), Gardiner & Dick (2010), and Sergeant (1963)

f) See COSEWIC, 2@b, and SOR/201233

18 E. Panipakoochdylittimatalik HTO, NIRB Final Public Meeting File No. 17SN034 Transcript, March 21, 2019,
p. 769, lines 815.
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Seals

Ringed SealéPhoca hispida)

Within the Area of Focusjnged sea canbe found yearound especially near coastal areas with

high densities of hauledutringed sea in Lancaster Sound, Barrow Strait, and Peel Scamdl
distributions ofringed sea in the pack ice and in the coastal areas of Baffin Isl&skFigure

16. Ringed Seallocations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit Iligqusingitigut (Source: QIA, 2018®x the locations ofinged sealbased on
studies conducted by QIf2018a) As indicated in theEnvironmental Settingral Potential

Effects Reportcommunity members in Grise Fiord have observed a decrease in the number of
ringedseas relative to previous years and indicated that the seals generally appear to be smaller,
while community members in Qikigtarjuaq have noéedincrease in seals. Durihghe NI RBO& s
Public Scoping Sessions, a community member from Resolute noted that about three (3) years
earlier there had been no seals there, and then there was a sudden increase in Baffin Bay.

Ringed sed are of particulaimportance
to the diet of Nunavut Inuiasseals are
the most common marine mamma
consumegdandare amainstay in the local
diet. Thelnuit Qaujimajatugangit Report
also identified thatinged sea are unique
compared to most other seals in that the
can scrapeaglu, or breathing holes, in the
winter. That means they can be hunte
yearround and are also an essential foo
source fompolar bear Ringed sea are so
important to Inuit thathey even feature
in Inuit place names (e.g., a cape, calle
Nattigsujuup Nuvuanear Clyde Rivers
specifically identified with ringed sea).

NIRB Final SEA Report

NIRB File No. 17SN034

Threats tainged, beardedndharpseas include a
longer icefree season and reduced sea ice cc
which is predicted to affect the distribution a
abundance foprey and reduce body condition «
ringedsea. Further, a decrease in winter/spri
snowfall is anticipated to reduce snow depth ¢
snow drift famation, leading to reduce
availability of suitable birthing lair habitat, an
lower pup survival due tagyreater exposure ti

predation bypolar bear.
Nunami Stantec, 2018¢
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Figure 16:. Ringed Sealocations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit Illigqusingitigut (Source: QIA, 2018a)
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Bearded Seal (Erignathus barbatus)

While bearded seakre found withirthe Area of Focughere is imited information available on
their distribution and seasonal movements in the eastern Canadian Arctic due to the absence of
commercial exploitation ohe species and low numbers harvedig Inuit. Access to open water
and habitat near open water is importantlfearded sealand thePikialasorsuag(North Water
Polynya) provideshis speciesvith important winter habitat in the Area of FocuStudiedor the
Inuit Qaujimajatuqangit Regt also identified thabearded sealhave started remaining year
round more recentlythan was the cage the pastwhen the sealould leave withthe onset of
winter. As indicated in th&nvironmental Setting and BRmtial Effects Reportcommunity
members from Grise Fiord have seen an increasbearded sesl while in Qikigtarjuaq,
community members have reportedly seen fdvearded seal Identified tireats to this species
include loss of sea ice associatedhwitimate change, aséhspecies is highly dependent on
productive benthic habitats that receive nutrient transfer froragseciated production.

Harp Sea$ (Pagophilus groenlandicus

The Northwest Atntic harp seapopulation is found in Baffin Bagnd Davis Strait during the
summer seasoas theseals migrate north into Arctic waters with the retreatingaind have been
shown to summer in areas such as Cumberland Sound andRikikl@asorsuag(North Water
Polynya). Conservation assessmentswlthatharp sea appear to have a large population with
no clear evidence of decline. As indicated in the
Environmental Setting and Potential Effects Report
community members from Grise Fiord have observed
fewer harp sealin recent years, community meers
from Qikigtarjuag noted both an increase and decrease in
harp sea, and community members from Kimmirut and
Pond Inlet observed an increase. Inuit from Clyde River
have reported thatolar beas are eatindgparp sea more
often in recent years becausf changes with sea ice.

Harpsedd ar e consi
teambéb of nar wha
before the whak and are ar
indication that whales will be

coming
QIA, 2018a

Atlantic Walrus

Based on an updated report by COSEWIC (201™

and DFO (2018), two (2) of the three (3) Atlantic Walrus have been and continue te |
walrus (Odobenus rosmarus romajugopulations ~ cfitical to Inuit survival andculture.
[High Arctic and Central/Low Arcticlare found  Walrus are feared and admired by Ini
throughout the Area of Focus, with the Dbecause of their powerful strengt
Pikialasorsuaq(North Water Polynya) being an Traditionally, walrus were a prize
important winter habitatWalruswill haul out onto = food and resource and could be hun
ice floes and form large social groups in wintel yearround. Walrus is still actively
while during other times of the yeamlrustend to ~ harvested, with each ofi¢ study aree
gather in large herds and become asgedi with ~communities notingt is harvested for
drifting packice. In summer anthll, when ice is  ivory and as a food source for bo
lacking, Atlanticwalruscongregate on land in afew humans and dog
predictable haubut locations, including along the

southeast coast of Baffin Bay (DFO, 2018)he

research completed for theuit Qaujimaptugangit Reporand knowledge shared withe NIRB
during the Public Scoping Sessions identified thalrushave predictable habitat needs and are

QIA, 2018a
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found yeasfround throughout Baffin Bay and Davis Strait, with the largest population found along
the eastigle of Ellesmere Island in Baffin Bay. SEmurel7: Walruslocations and movement
based on Inuit Qaujimajatugangit and Inuit Qaujimajangit lliqgqusingitigut (Source: QIA, 2018a)
for the locations ofvalrusbased orstudiesconducted by QIA (2018a)

_ As indicated in theEnvironmental Setting and
Threats to the Atlantic walru: potential Effects Repgrtcommunity members in
populations in  Canada includ  Grise Fiord have observed an increaseairusalong
hunting, noise dlsturban_ce, habit  the south side of Jones Sound, with fewer sightings on
loss,  and environmente  the north side of tsi waterway. A report by
contamination. llowing  COSEWC (2017) notes thathts population may
disturbance, walrus have be¢ pecome threatened if commercial shipping related to
known to abandon uglit (haul out:  jndustrial development in the Arctic increases,
in favour of less accessible islant  particularly because the species is sensitive to human

and sheelines. | disturbance, and proposed resitrun through core
Nunami Stantec, 2018¢ habitat.
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Figure 17. Walrus locations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit Illigqusingitigut (Source: QIA, 2018a)
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Whales

The Inuit Qaujimajatugangit Repomoted that along the Qikigtani coabgluga narwhal, and
bowhead whake have been consistgnharvested by Inuit for centuries, and are often spake
togethemwith, and in relation toseals.

Narwhal(Monodon monoceros)

The Baffin Bay population, which is one (1) of the three (3) recogmzearhal populations
present in Canadahabits he Area of Focus from the southern end of Baffin Island north to the
waters of Hall Basin, between the west coast of Greenland and Ellesmergwdlaadpreference

for deep and offshore waters. The Baffin Beywhalpopulation summers north of Baffin Bay
and along the eastern and southern coasts of Baffin Island whitkibasorsuagNorth Water
Polynya) is anmportant wnter habitat. SeeFigure 18 Narwhallocations and movement based
on Inuit Qaujimajatugangit and Inuit Qaujimajangit lligqusingitigut (Source: QIA, 20b8ahe
locations ofnarwhalbased orstudies conducted by QIA (2018a)

During the collection of Inuit Qaujimaagangit by the QIA, both Arctic Bay and Pond Inlet
harvesters meioned thePikialasorsuag(North Water Polynyaps being a critical habitat for
narwhal Fisheries and Oceans Canada

(DFO)have also identified an area eas Tpreats to Narwhal include ice entrapment (e.g.
of  Qikiqtarjuaq  as  critical gpificially opened and natural channels tf
ovewintering habitat for narwhal  yefrege), predation biller whales andpolar beas,
(narwhalOverwintering and Coldwater  gisease and parasites, changes in prey abunc
Coral = Zone). The Zone was gng habitat alteration associated with climi
established as a marine refuge t change, environmental contaminants, underwa
protect concentrations of corals and t noise  from offshore oil and gas activitie
minimize the impacts on food sources gisturhance or striss associated with shippin

used bynarwhas in the winter. Inuit 1 nting, and commercial fisheries that target p
harvesters &we reported thatarwhal — gyecies

stocks in Nunavut appeared to be Nunami Stantec, 2018z
healthyand growing, ands indicated

in the Environmental Setting and

Potential Effects Repgtommunity members in Grise Fiord have observed an increasenhal
sightings in recent years.

As noted by harvesters in thauit Qaujimajatugangit Repodnd & remarked to the NIRB during

the public scoping meetingsarwhal are extremely sensitivied noise. Narwhal use highly
directional acoustic signals during ascents and descents in the water column for echolocation of
prey. The click of tha@arwhalis themost directional acoustic signal reported for any species to
date.
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Figure 18 Narwhal locations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit Illigqusingitigut (Source: QIA, 2018a)
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Beluga Whalé€Delphingpteus leucas)

The ranges of at least two (2) of the seven (7) defined populatidvedunfa whale present in
Canada overlap thArea of Focus: the Eastetdigh Arctic/Baffin Bay populationand the
Cumberland Sound population. The Eastern High Arcti¢iiB&ay belugapopulation migrates
from openwater overwintering areas of Baffin Bay, the High Arctic, and West Greenland, to
spring and summer calving and feeding areas of the Canadian High Arctic, including Lancaster
Sound, Barrow Strait, Prince Regemtlet and PeelSound; while the Cumberland Sound
population summers in Cumberland Sound. The winter distributiobetrfgais not well
understood by Inuit hunters and the scientific community, ibugeneral seems dependent on
areas of shifting ice wher@pen water provides access to air. It is believed that rnalugas
spend the winter in th&ikialasorsuagq(North Water Polynya) Inuit hunters from Igaluit,
Pangnirtung, and Kimmirut believe that sobe#ugas spend the winter near the mouth of Frobishe
Bay. Kimmirut Elders and hunters reported thatuga visit Kimmirut in the spring when feeding

off Arctic codat the floeedge or when following the direction of the currents while searching for
cod in the summer. See Figure 19: Beluga whalelocations and movement based on Inuit
Qaujimajatugangit and Inuit Qaujimajangit lligqusingitigut (Source: QIA, 20fi8dahe locations

of beluga whaldased orstudies conducted by QIA (2018a)

Elders from Igaluit havebserved an _ _
overall decline in whalgopulations = Threats to Beluga populations present in the Are

compared with the 1950s. Similarly, Focus include hunting, particularly off we
Inuit from Grise Fiord have recently Greenland; increased predation linked to
noted a decline in theeluga whale €xpansion of the range &fller whales influenced
population, while Inuit of by climatechange induced changes in ice cov
Qikigtarjuaqg noted that beluga predati(_)n _ by pc_)lar _bea;r environmen_tal
sightings were rare (asdicated inhe ~ contamination; ship strikes; and behaviou
Environmental Setting and Poteritia disruption by underwater noise generated by ves
Effects Repojt  Hunters from  and seismic exploratn.
Kimmirut and Igaluit have also

reported changes in  migration

patterns According to thénuit Qaujimajatugangit Reporhunters from Arctic Bay, Clyde River,
and Qikigtarjuaq have notdtiat belugaavoid areas when theyeadisturbed by shipping and
moved off their migratory paths.

Nunami Stantec, 2018¢

Belugas are a highly vocal and social species, with-pigihed whistles and grunts thought to be
used for communication, and to express alarm. The epd@as a wellleveloped hearing
capalility and uses echolocation to detect prey in dark waters at depth.
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Figure 19 Beluga whalelocations and movement based on Inuit Qaujimajatugangit and
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Killer Whale(Orcinus orca)

Killer whale presence and distribution in Nunavut is limited by ice, with the species tending to
avoid heay ice cover (greater than 50% coverage). Since thel@8@skiller whales have
expanded their range from Baffin Bay and Davis Straitmotthern Foxe Basin and Hudson Bay.
Killer whales have been sighted regularly in Cumberland Sound, Pond Inlet/Byjéotd,
Lancaster Sound, Admiralty Inlet and western Hudson Bay (particularly in the Repulse Bay area).
The highest number of sightingsere reported in the Lancaster Sound region. [Fuat
Qaujimajatugangit Repomotes thakiller whales are found thoughout Baffin Bay and Davis
Strait. Sed-igure20: Killer whalelocations and movement based on Inuit Qaujimajatugangit and
Inuit Qaujimajangit lligqusingitigut (Source: QJR018a)or the locations okiller whalesbased
onstudies conducted by QIA (2018a)

Inuit hunters and Elders from coastal
The primary cause okiller whale mortality is = communities of Nunavut indicated that
hunting, predominantly by Greenland Inuit. Ottt \ijller whale sightings were of similar
threats tokiller whale populations include reduce  or higher frequency than previous
prey availability, physical and acoustic disturban  decades: however, their numbers were
and susceptibility to clmeical contaminants (e.g. estimated to be small (around 12 to
persistent bioaccumulating toxins) linked to the lc 500y, The Inuit Qaujimajatugangit
life and apexpredator status of the species. Report indicated thatkiller whales
Nunami Statec, 20183 - have a unique place in the lives of Inuit
and weregenerally feared; referred to
as IAwes o f Killerhwbaleswer oot hunted much but were used by hunters as sentinels
or hunting aids for the location of other whales and prey species such as seals. The report further
noted that as with other ates killer whales seem to avoid eas with too many boats and appear
to be sensitive to noise.
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Figure 20: Killer whale locations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit lligqusingitigut (Source: QIA , 2018a)
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Bowhead Whake(Balaena msticetus)

Bowhead whale found in Nunavut are known as the Eastern Caléest Greenland population.

The summer range of the Eastern Caratst Greenland bowhead population covers
northwestern Hudson Bay, and extefiden northern Foxe Basin, throughifte Regent Inlet,

Gulf of Boothia, and Lancaster Sound, and across western Baffin Bay into Cumberland Sound.
The population winters in areas of unconsolidated icepack in northern Hudson Bay, Hudson Strait,
central Dais Strait, and southern Baffin BaySeeFigure 21: Bowhead whaldocations and
movement based on Inuaujimajatugangit and Inuit Qaujimajangit lliggusingitig&ource:

QIA, 2018a)for the locations obowhead whalebased orstudies conducted by QIA (2018a)
Critical bowhead habitats are identified as regions of shallow water/continental shelf. Important
bowhead habidits include dense annual pack ice, stzeae/leads, polynyas, open water, and ice
edges (pack ice and open water). Other habitats usbedvilyead whags include loose annual

pack ice and shelf break regionBhe Ninginganiq National Wildlife Area on tmertheast coast

of Baffin Island supports the largest known concentrationsoofhead whake in Canada. The

Inuit Qaujimajatugangit Reporhotes thatbowhead generally arrive at the floe edge around
May/June and make their way into inlets and open dretgeen July and September.

Inuit from Arctic Bay, Clyde River,
Igaluit, Kimmirut, Pangnirtung, Pond
Inlet, and Qikigtarjuaq have reported
increases in bowhead whale
populations and Inuit from Qikigtarjuaq
have indicated there iskiller whale
predation onbowhead whak in the
area Inut from Pangnirtung have
observed a decline imowhead whalg
as well as other marine mammals in
Cumberland Sounénd have attributed
Nunami Stantec. 2018 this to thekiller whales.

Current threats tobowhead whales include
predation, environmental contamination, disee
illegal hunting ship strikes, accidental ingestion
foreign objects (e.g., plastics), and poten
disturbance and displacement from prefer
habitats by offshore oil and gas exploratic
comnercial shipping, and tourism. Predation
killer whales, not observed ithe region until the
mid-1990s, is a growing concern and may currer
be the primary threat tmowheadvhalepopulations
in the eastern Canadian Arctic.

According to thdnuit Qaujimajatugangit Reparhunters have noted that bowhead are teasi

to noise butarenot as sensitive compared to other whadsshey do not react to small boats and
outbcardegi nes in the same manner as they do for
scoping sessions, an individual from Pangnirtung also stated that when animals hear too much
noise they leave and sometimmcome back. In the scoping sessions in Igau@dommunity

member noted that there are many marine mammals in Baffin Bay and Davis Strait and that
bowhead whalke migrate north in the spring and south in the fall.
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Figure 21: Bowhead whalelocations and movement based on InuiQaujimajatugangit and
Inuit Qaujimajangit lliqqusingitigut (Source: QIA, 2018a)
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Northern Bottlenose Whalélyperoodon ampullatus)

One (1) of two (2) genetically distinct populationsiofthern bottlense whalgresent in Canada

are found in the Area ¢focus: the Davis StraBaffin Bay-Labrador Sea population. This whale
population is found in deep (greater than 500 metres(m)) waters, typically in continental slope
waters (between 800 and 1,500 m deapd appear to prefer cold waters along the eflgack

ice during the spring and summer.

Northern bottlenose whaevere not traditionally harvested by Inuit but were subject to intense
commercial whaling in the past, which significantly reduced thepulation numbers. The two

(2) main current pncipal threats to the species are entanglement in fishing gear in the Labrador
Sea and behavioural disruption from underwater noise throughout its range

Humpback Whake(Megapteranovaeangliae)

Four (4) recognized humpback stocks occur in

the westernNor t h At | ant i ¢ Threats tohumpbackwhales in the westerr
Greenl ando stock©ds ¢ NorthAtlantic include predationgpasitism, e n
observed to include the Area of Focus. Inthe disease, biotoxins, changes in prey spet
summer highetlatitude feeding grounds, abundance (e.g., capelin), acciden
humpback whaletend to concentrate armi ~ beaching, vessel strikes, and entrapment.
areas of upwelling and high productivity. Nunami Stantec, 2018¢

Populatios of humpback whalke have slowly increased following the extensive commercial
whaling (9095% of the worléwide population were killed by commercial whaling) Ibaése
populations have not reboundéd the former levels found. Humpback whale were not
traditionally harvested by Inuit.

Fin Whales (Balaenoptera physalus)

The Atlantic Northern hemisphefi@a whalepopulation extends into Davis Strait and the southern
portion of Baffin Bay. Migratins offin whale appear to generally occur between higtitude
summer foraging grounds and lowatitude breeding and calving winter groundsin whales

exhibit a preference for low surface temperatures and oceanic fronts during the summer that
supporthigh concentrations of preyin whales in the westeriorth Atlantic may be found close
inshore to far beyond the continental shelf break.

_ o Commercial whaling reduced the Atlantic
PO'[entIa| thl‘eatS to Atlant|¢|n Whals popu'a“on of f|n Wha'& during the 20th
include  acoustic  disturbance  frol  Century up until a cessation of hunting in 1971,
shipping and seismic explorationhijs but abundance is thought to have ineszhoff
strikes, entanglement in fishing gear, a  the coast of western Greenland since. Climate
habitat degradation possibly due to altel  change may increase the number of summer
prey quality or abundance. visiting baleen whales, suchfiswhales, in the

Nunami Stantec, 20182 s thern portion of the North Atlantic Arcti@s
well asincrease the duration of their stay.
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Polar Bear

Polarbears Ursus maritimugare circumpolar and rely on the sea ice for hunting and travel. There
are 19 subpopulations gblar beay including subppulations identified for Baffin Bay, Davis
Strait, and Lancaster Sound. Their distribution withi& Area of Focusin spring and summer,

is often associated with moving first year ice, and the density and distributionagpeadent

seals (especiallyinged sed) that they preyipon. From early winter until spring breaip of
annual sea icgolar beas disperse throughout the Area of Focasd Lancaster Sound has the
highestpolar beadensity in the Canadian Arcti¢olarbears may range over 2R0ometres (km)
offshore, but are most frequently present near then3®e (m) depth contour (on shalaters

and near land). Coastal regions of Baffin Island, Bylot Island, Coburg Island, and Devon Island
have denning habitat fpolar beas, includirg maternity dens and shelter demkich are typically
occupied from early October to mMarch. Thenuit Qaujimajatugangit Reporiotes thapolar

beas are found along the entire Baffin, Devon and Ellesmere Island coastBees.igure 22

Polar Bear locations and movement based on Inuit Qaujimajatugangit and Inuit Qaujimajangit
lligausingitigut (SourceQIA, 20183 for the locations opolar beas based orstudies condcted

by QIA (2018a)

Femalepolar beas typically spend most of the year closer to land than males, except at the end of
breakup (Junduly) where they remain on sffore seaice as long as possible to maximize feeding.
Potential longdistance swimming events identified through collar trassions during the
summer have seguolar beas swim over 100 km (from offshore sea ice to Baffin Island), and the
observed fregency of these events has increased between the 1990s and 2000s. Critical habitats
for polar beainclude shordast ice, densannual pack ice, and land denning arel@slar beas

exhibit longfidelity to these habitats, and sea ice habitats are coreltgpolar beapredation on

marine mammals. Other important habitatsgdolar beaiinclude loose annual pack ice, multi
yearpack ice, and shear zones/leads. Denning habitat on Baffin Island, Coburg Island, and Devon
Island are characterized by snotftdr or sometimes frozen ground, located on steep slopes near
the coast.In recent yeargolar beas on Baffin Island have beealenning at higher elevations in
areas of steeper slopes, are entering dens later, and leaving dens sooner. Inuit frotetRord |
Clyde River noted that bears may be moving further inland and explained that if there is less snow
or if polar beapopuations increasegolar beas will travel higher into fiords where there is more
snow and fewer bears (Nunavut Environment,72@% cited in Nunami Stantec, 2018a, p. 4.87).
Polar beas are the natural predator of various Arctic marine mammalshaihsealbeing their
primary food source; howevdrpoded sealform their primary prey in northern Davis Strait.

Inuit of Grise Kord, Qikigtarjuag, Pond Inleand Clyde River have noted increasepotar bear
sightings in recent years; howevemilit in Grise Fiord have noted that larger bears are no longer
seenWhile scientific studies have reported a declinoogar beapopuldion, theories suggested
by Inuit for the apparent increase in community observations of bears in Baffin Bay include:

A immigration of individuals from a nearby abundant population (Lancaster Sound);

A scientific studies have underestimated the populatiah; an

A climate change has caused an increase in densities of bears along the coast by inducing
changes in their habitat.
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The Inuit Qaujimajatugangit Report _ _ _ _
indicated that even thougiolar beas ~ Threatso polar bearsnclude declinesi sea ice anc

are ubiquitous in the Arctic, there is increases in the duration and extent of-free
only limited Inuit knowedge Periods. Consultations with Hunters and Trapp
documented for the Area of Focus Organizations from communities on Baffin Bz
However, polar bears oNanugare found that there was a shared concern that incre
spoken of for their strength and marine trafic in Baffin Bay was negatively
bearing and feature prominently in afecting local sea ice conditions and having
Inuit lore and mythology. adverse impact opolar beahabitat

Traditionally,polarbeas have been an Nunami Stantec, 2018z

important source of protein and

clothing forInuit. The report further noted thaolar beas are still actively harvested according

to a quota management system established by the Government of Nunavut. Generally, the whole
skin or pé would be sold as an income soureile the meat is consided a delicacy and
consumed locally.
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Figure 22 Polar Bear locations and movement based on Inuit Qaujimajatugangit and Inuit
Qaujimajangit lligqusingitigut (Source: QIA, 20189
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