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Abstract

Environmental impact assessment (EIA) faces significant criticism with respect to its
scientific approach and oft disjointed legislation. Although appeals for more rigoronsesaied
legally binding obligations for decisiemakers are warranted, it issalcrucial to acknowledge
that regulatory science is situated in specific social, institutional, and political contexts.
Therefore, in addition to science and legislation, eagocial processes influence the way in
which knowledge is gathered, legited, and interpreted, thus affecting regulatory decisions.
However, there remains an important empirical gap in understanding how these processes affect
knowledge constructiomian EIA contextln Chapter 2 othis thesis, | use Situated Analysis
explare the knowledge politics around methylmercury contamination that emerged throughout
the EIA of the controversial Muskrat Falls portion of the Lower Churchill Hydroelectric
Geneation Project, situated in Labrador, Canddacuson debates about knowleglgelated to
downstream methylmercury impacts, human health, and mitigation measures to reduce the
production of and exposure to methylmercurfyind that there are distinct kwledge orders that
interact and collide, generating knowledge conflicts abranting of the policy problem, norms
of knowledge construction, and reasoning about the policy proklsimg illustrative examples
from the Muskrat Falls case study, this wbrghlights and categorizes knowledge conflicts that
may emerge over the courska controversial environmental regulatory decislaiso argue
that power intersects with EIA in a way that privileges some knowledge orders over others.
Privileged knowledg orders are often aligned with particular conceptualizations of human
health,the environment, and natural resourdesChapter 3, | propose an educational activity

based on the Muskrat Falls case sttitht enables postecondary students éxplore how
iii



StructuredDecisiorMaking (SDM) a frameworkfor environmental policy decisisthat
emphasizesbjectives and valuemayaddress knowledge conflicts and competing knowledge
ordersin anEIA context.More broadly, ny findingsecho calls for a more plurstic approach to
EIA that acknowledges existing power structures in the regulatory congsbdiscuss the

implications ofthese findinggor the next iterations of EIA legislation and policy.



Lay Summary

Hydroelectricmegaprojects are often meith intense controversy, with proponents
citing the benefits, such as renewable energy, and critics citing concerns, such as high costs and
adverse impacts on the environment, local people, and Indigenous rights. Envirommegsdtl
assessmerfElA) evalates the risks and benefits of such projects with the aim of informing
decisionmaking.EIA facessignificant criticisms of scientific and legislative shortcomings
However, social scientiseggue that social processes, likstitutions and politicdargely
influencehow projects are studiedn this thesis, | perform a case study analysis of the Muskrat
Falls Hydroelectric Project in Labrador, Cangideusing on debates about human health
impacts. | find that there were dbiats about how scientificesearch was conducted and how the
evidence was interpretebargue that power structures influence the way that research is
executed by scientistad interpreted by decisianakers. My findings contribute tmproving

EIA process in Canada.
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Chapter 1: Introduction

1.1 SciencePolicy, and Power

Environmental decisiomaking is inherently complex, often becatisere is rarely a single
Abest o witheu prablentatic consequencadfiese complexitiesanstemfrom the
fundamentatomplexity of coupled human and natural systems, which make predicting the
conseqguences of a given decision diffilhdtause therie often a great deal of scientific
uncertainty associated with such predicti(Berkes Colding, and Folke 2003However,n
pluralist societies, there are alswiltiple ways of knowing and understanding the wonldich
can result irdifferences in preferences, values, and stakes in environmental policymaking.
Therefore, what constitats t he fAbest o decisi on f dmeseone gr ou
factors further complicate the presentation and interpretatithestiencehat informs such
decisionmaking Due to these complexitiessientific controversies can emerige
policymaking.

Governmentspolicymakers, and scientistfien respondo such controversiasith appeals
for moreresearcltandevidencebasedoolicymakingl Mas on Rent oHoweser, al . 201
social scientistargue thathese kinds of responsefen fal short becausthey assumeéhat
science itself is impartial and will provide an evident alternative for deemekers when
complex judgements about policy amguablythe result of social processes in which competing
knowledge claimand scientific unertaintiesare assessahd legitimizedbased orvalues and
normative concern@iller 2008; Oberg and MaseRerto n 20 1 8 ; Mason .Rent on

Thereforesome argue thacientific controversiem the policy realnought to be addressed
1



through participatory processes thatancestakeholder valuesnd scientific researdiGregory
2012; Oberg and MaseRenton 2018)

As a result, prticipatoryprocesses environmental governantevegained traction in
recent yeargTurnhout et al. 2020In many cases, however, these processes have not yet
achieved their stated outcomasd have been associated with reinforcing, rather than solving,
governance problermurnhout, Van Bommel, and Aarts 201ome scholars ggest that this
is due to a lack of attention to powerthe regulatory arenavith the depoliticization ofsuch
processes reinforcingower inequalities between elite and radite actordn the regulatory
context,thuslimiting the potential oparticipatory processes to contribute positivesocietal
transformation(Turnhout et al. 2020)nstead, these scholasggest a "repoliticization” of
participatory processdbat acknowledges unequal powelationsand politics, andhat
emphasizes pluralism and debabsutknowledge.

1.2 Overview of Environmental Impact Assessment

Environmental Impact Assessment is a venue in which emergent debates about science,
knowledge, and policy occur amongst thelguénd policymakerdn its most basic form,
Environmental ImpacfAssessment (BA) is a legislated process that provides decisiakers
with the information required to weigh the benefits and risks of a proposed development project
policy, or other undrtakingand determine whether is in the public inte{(€&tvernment of
Canada 2019)n Canada, massessmemhay be triggered when there is a proposed project
undertakingcontaininga component falling under fedesaid/or provincialegislative
jurisdiction that may have an adverse environmental ampaure 12.1 depicts an abbreviated

overview of the EIA processith a reziew panel If the responsible government agency



determines that there may febstantiapublic concerns assiated withthe potential impactef
the undertakingthe HA may bereferred to aeviewpanelof independent experts whose
expertise may consist of local knowledge, the social sciences, the natural sciences, or
environmental law and policyrhereview parl holds public hearings affected communities
reviews the poterdl impacts of the project, and drafts a repaith recommendationt® inform
the decisiommaking oftheresponsible minister. Otherwise, the Eifay be conducted by the

Impact Assessmertgency of Canada
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The major components of EIAs include predictsugib-ecological effects of the
undertaking public engagement, determination of significant adverse effects of the mnoject
underaikingand whether these effects are justifiedhe circumstancgStacey 2015)it is often
described as proceduial naturebecause decisiemakes are not required to achieaespecific
desired outcomeadowever,scholarsoftenargue thaklA is alsosubstantiven that it providesa
public arena foemergentiebates abouitilization of natural resourcerelationships to natuye
perceptions of enkonmental risksand future environmental planni{@tacey 2015; Gibson,
Doelle, and Sinclair 2@, Doelle 2014)Indeed, ElIAcan serve aa venuean whichthe
governmenattemps to promote sustainable development, consult with Indigenous peoples, and
interrogatemore deeply the various ways in whigdrious actorgeome to understarttieir
environmet.

EIA was first formally introduced in Canada over 40rgeago with the introduction of
thefederal Environmental Assessment and Review Process in(G#7$on, Doelle, and Sinclair
2016; Noble 2013)The CanadiaknvironmentalAssessment Act replaced thegislation in
1992, with the aim of strengthening EIAin Canaldn e Har per government 6s
the 2012Canadian Environmental Assessment Aas viewed by many eironmental law
scholars as step back in environmental protecti@@tacey 2015; Gibson, Doelle, and Sinclair
2016) At the time of theconceptualization of this thesis in 2018, Tradeau government was in
the processf reformingEIA and had completed an expert reviefithe pocesswhich included
public engagemer{Expert Panel for the Revieaf Environmental Assessment Processes 2017)
The new legislation, the Impact Assessment éame into forcen 2012 The provincs,
territories and some land claim agreemeaitso have their own versions of EIA legislation that

apply to undertakings #t fall underthesgurisdictions (Noble 213)



1.3 Critiques and Challenges of Environmental Impact Assessment

Environmental Impact Assessmdates considerable critiques with respect to its ability
to meetmultiple standards. These include sciBatshortcomings, such as limitédmporal and
geographical scope of the study ateasrigorous methodologial standards than the academic
literature limited studyof cumulative impacts on the environmégtassessing one undertaking
at a time andsignificantdatagapsthat limit informed decisiormaking(Behn and Bakker 2019;
Hackett, Liu, and Noble 2018a; Singh et al. 2020jticism also extends oot meeting
legislative and consultation standasds out by legislation aratademicscholarsincluding
gaps in governance, legislation tieanstrains the kinds of impacts that can be studied in an EIA
context alack of owersightof work conducted by praments on the part eésponsible
government bodiesnd exclusion of Indigenous voices fretndying, evaluating, and
understanding impac{8ehn and Bakker 2019; Booth and 8B&a 2011; Stacey 20153uch
criticisms have led to numerous calls to improve the EIA process, including more inclusive and
pluralistic approaches to debates about project impatggyration é cultural valuationof
ecosystemsising various metrics drtools,increased transparency in decisioaking, and
novel frameworks fothe EIA proces¢Behn and Bakker 2019; Calder et al. 2020; Doell&120

Gibson, Doelle, and Sinclair 2016; Satz et al. 2013)



1.3.1 Human Health Impacts in Environmental | mpact Assessment

In addition to general shortcomings of the EIA process, area of particularly
problematic neglect is the study of human health impbictsian health impacts aseldomat
centre stage of discussions about Edform, which tend to focus more heavily morn-human
dimensions ofustainability and environmental impaf®&bson, Doelle, and Sinclair 2016)

Indeed the BA literature indicates a lack of consistent and comprehensive evaluation of human
health impactén CanadgPeterson, E. & Kosatsky 2016a; Hackett, Liu, and Noble 2018a; Singh
et al. 2020; Expert Panel 201@&)though health impact@rediscussed in the giling documents

for EIA, requirements for their consideration under the dagvlimited(Mendell 2010) For
instancegconsideration of theauman halthimpacts of a project grolicy beyondarisk

assessment for produdssnot required. Furthermortiye evaluation ofiuman health impacts can
be limited tobiophysical indicatarather than more holistic measures like social determinants of
health As a result, there is considerable variation in which health impacts are explicitly
considered in EAs. For instance, one study evaluating the health impacts of hydroelectric
projectsin the same watershed found considerable differences among the typesciisi that

were included in the IAs (Hackett, Liu, and Noble 2018b)

Previous research addressing heattpacts in EA were limited in scope by solely
providing a broad overviewf (iow health is included in the assessment process. Indeed, past
studies mostly focus on the inclusion of health determinantsAra&ross jurisdictions or case
studies, focusing on the outcome of the process rather than the proce@daidadtt, Liu, and
Noble 2018b; Expert Panel 2016; McCallum,90H, and Stefanovic 2018; Singh et al. 2020)

There has not been andepth descriptive analysis with the aim of underditag the process

7



and results of the ways in which health impacts are assessed. Additionally, other studies have not
emphasized héth concerns from the point of view of the public. As a result, there is not a good
understanding of how humdmealth impactare assessed in practit®w decisions regarding

such impacts are justified, and whether the process adequately addresseseaitms odithe

public.

1.4 Knowledge Politics and Civic Epistemologies

Although the many critiques of Environmental Impass@ssment are warranted, they
mostly focus on legislative and scientific deficiencies. The Science and Technology Studies
(STS) literature argues that scieAgased policy decisions are also intertwined with social and
political processeglasanoff 1987; 1991; Miller 20Q8j critiques of EIA and discussions about
improving the process, it therefore also crucial to acknowledge that regulatory science is
situated in specific social, institutional, cultural, and pditmontexts. Science and legislation do
not necessarily compel a regulatory decision, especially in the face of uncentantpiguity
(Jasanoff 1991)Rather, policymadrs draw on established social and institutional processes to
legitimize their decisions, such as norms of knowledge conistnistandards of evidence, and
modes of reasonin@asanoff 1991; Miller 2008)

EIA, itself situated within certain social and institutional contexts, thexgfoovides a
venue for emergent debates about knowledge and knowledge politics amongst the public and
policymakersThe civicepistemologies framework, drawn from STS, analyzes knowledge
construction in the political sphere, exploring how knowledge istagrted and applied in
policy implementatior{Miller 2008). The concept of civic epistemologies refers to the social and

institutional practices through which poligglevant knowledge is publicly constructed,



deliberated, reviewed, and validated. Civicsgginologies are grounded in deliberative
democracy and represent ways of knowing and reasoning about policy problems that are
embedled within distinct political and institutional orders, known as knowledge orders. These
knowledge orders exist within a giveivic epistemology and consist of particular epistemic
frameworks and associated social and institutional arrangements thatgpeaduapply

knowledge Although it is known that knowledge plays an important role in shaping politics, and
vice versgEpsten 1996; Ezrahi 1990}here remains an empirical gap in understanding how
knowledge systems and orders compete in pulbdicas like EIA(Miller 2008).

1.5 Muskrat Falls Case Study

This thesis addresses th®rementioned empirical gaiprough a case stu@nalysis of
the Muskrat Falls Project, located in Labrador, Canada, that explores knowledge politics in an
EIA processDuring theProject implementation phase in 2016, theerevknowledge conflicts
regarding the potential increasasexposure to methglercury and the subsequent health
impacts, particularly for downstream Indigenous communities consuming country(Baodg,
White, and Goodyear 2016)hese concerns sparkptbtests and hunger strikes, significant
media attention, and the establishment of vareqymert panelsThe projet therefore illustrates
how contradictoryandcompetingknowledgecan lead to controversial decistomaking
outcomes irElA.

Qualitative @ase study analysis enables the understanding of how a complex process, such
as HA, works in pactice(Yin 2014a) This study will enable the exploration ofA&in the
socioculturateconomieenvironmental context of its occurrence, and therefore whether the

current BA process is succeeding in assessing environmental health impacts. By providing an

9



in-depth processoriented description of thel & in the context of health impacts, we can

understand whether there is a difference between what is prescribed in EA and what the process
looks like in practiceFurthermoregualitative analysis of the MuskrFalls case is infmative

because it represents a concrete manifestation of the assessment of health impacts in the EA
process. It is also a representation of a common occurrence in Canadian EAs, that of
hydroelectric siting decisior($lackett, Liu, and Noble 2018Hfinally, the highprofile case

received significant media attention, offering a wealtkeropiricaldata.

1.6 Objective and ResearchQuestions

This thess seeks to interrogate the role of iwiedge in Eivironmental Impact
Assessmentith the aim of informing future EIA policy and legislatidrseek to build on
previousliteratureof knowledge politiceand complicate the current Ek&formparadigm of
beter science and legislatidghrougha ase study analysif the Muskrat Falls Hydroelectric
Project More specifically, kevaluate the following research quession

1. What is the nature of the knowledge conflicts that emerged during the Muskrat Falls

Hydroelectric Project EIA?

2. How dd knowledye politicsconcerningnethylmercuryand human health impacts

influence the process and outcomehaf Muskrat Fall$lydroelectric ProjecEIA?

3. How can knowledge conflicts in EIA be characterized and communicated?

1.7 Structure of Thesis

Following the intoduction, his thesigs divided intothree subsequent chaptethapter

2 details the case study analysis of thethylmercuryand human healtknowledge disputes
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relevant tahe Muskrat Falls ProjeciThe aim of Chapter 2 is to addreks first two resarch
guestionsChapter 3aims to address the third question ugimgfindings of Chapter 2 to propose
an educationalaivity for postsecondary studentmsed ortheseknowledg disputesThe aim

of the educational activity i® provideanexperientihopportunity for participants to explore
knowledge politics irElA. Chapter 4 concludes the theslscussing thémitationsof the work,

future research directions, atickeimg i cati ons of these findings fo
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Chapter 2: Knowledge Politics inEnvironmental Impact Assessment: A Case

Study of the Muskrat Falls Hydroelectric Project

2.1 Introduction

Environmental impact assessment (EIA) evaluates the risks and benefits of development
projects with the aim of informing environmental governance.résidctric dams are one
example of such projects, which have increased in number in recen{Zadirst al. 2014)

These projects are often met with intense controversy, with proponents citing the benefits, such
as renewal energy, and critics citing concerns, such as high costs and adverse impacts on
sociaecological systemand Indigenous right@ehn and Bakker 2019 its most basic form,

EIA is a process which studies and predicts the eftéqisojects, informing decisiemaking

about whether an undertaking should take plecsvever, itis not merely procedural in nature,

but also subsintive, by providing a public arena for debates about relationships to nature and
perceptions of environnal risks(Stacey 2015) In Canada, the njgr components of EIAs

include predicting sociecological effects, public engagement, determinationgofifstant

adverse effects of the project and whether these effects are juSiteay 2015)

EIA faces considerable critiques with respect to its ability to meet various standards.
These include scientific shortcomings, such as limited scope and rigor, inadequate treatment of
cumulative impactsmthe environment, fragmented methodologies andfinmnt data, and
narrow interpretations of human health impg8tshn and Bakker 2019; Hackett, Liu, and Noble

2018a; Singh al. 2020) Criticism also extends to gaps in governance, legislation that reduces
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the scope and rigor of assessments, lack of oversight, and exclusion of Indigenous voices from
understanding project impadBehn and Bakker 2019; Booth and Skelton 2011; Stacey 2015)
Such criticisms have led to numerous calls to improve the EIA process, including more inclusive
and pluralistic approaches to debates about project impacegsedrtransparency in decision
making, and novel frameworks for environmental reviBehn and Bakker 2019; Calder et al.
2020; Doelle 2014; GibsgDoelle, and Sinclair 2016)

Although these critiques are warranted, they mostly focus on legislative and scientific
deficiencies. The Science and Technology Studies (STS) literature argues thatlsasece
policy decisions are also intertwined wgbcial and political processékasanoff 1987; 1991;

Miller 2008). In critiques of EIA ad discussions about improving the process, it is therefore also
crucial to acknowledge that regulatory science is situated in specific social, institutional, cultural,
and political contexts. Science and legislation do not neclgssampel a regulatoryetision,
especially in the face of uncertainty or ambigiitgsanoff 1991)Rather, policymakers draw on
established social and institutional peeses to legitimize thedecisions, such as norms of
knowledge construction, standards of evidence, and modes of rea§lasagoff 1991; Miller

2008)

EIA, itself situated within certain social and institutional contexts, therefore provides a
venue for emergent debates about knog#eand knowledge politicamongst the public and
policymakers. The civic epistemologies framework, drawn from STS, analyzes knowledge
construction in the political sphere, exploring how knowledge is constructed and applied in
policy implementatiorfJasanoff 2005yliller 2008). The concept of civic epistemologies refers
to the social and institutional practices through which pealggvant knowledge is publicly

constructed, deliberated, reviewed, and validated. Civic epistemologies aneepan
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deliberative dmocracy and represent ways of knowing and reasoning about policy problems that
are embedded within distinct political and institutional orders, known as knowledge orders.
These knowledge orders exist within a given civic epistenyodmgl consist of partidar
epistemic frameworks and associated social and institutional arrangements that produce and
apply knowledge. Although it is known that knowledge plays an important role in shaping
politics, and vice versgEpstein 1996; Ezrahi 199Qhere remains an empirical gap in
understanding how knowledge systems and orders compete in public arenas ljk&IEIA
2008)

This chapter addresses this gap through a case study analysis of the Muskrat Falls
Project, located in Labrador, Canattet explores knowledgmolitics in an EIA process. The
Project was originally proposed in the 1980606s
2006 as part of a larger hydroelectric megaproject, the Lower Churchill Generation Project, by
Nalcor Erergy, Newfoundland andd_b r ad or 6 s (BlaicerEmesgy 2009;i Shnsony
2018) Concerns over the economic rationale for the Project, Indigenous rights, and
environmental and human health impacts dominated the discourse surrounding the Project
Despite objectionsbtog ht f ort h during the Projectds exte
environmental review, the Project was ultimately sanctioned in 2012 by the Government of
Newfoundland and Labrad¢@Daly 2012) This article focuses on debates about knowledge
related to théauman health impacts dfe Project and proposed mitigation measures within a
process of environmental review. Disputes about human health impacts were related to the
Projectds potenti al effects on the dpywnstream
harvested aquatic spes, known as country foods. Prominent disagreements also centred around

clearing of the dam reservoir area prior to flooding as an effective mitigation measure to reduce
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the production of methylmercury. Despite recommendationa foll reservoir clearig by a

Joint Review Pandloint Review Panel 201 l)ecommendations for targeted soil removal and
wetland capping by an Independent Expert Advisory Committee (IEEB)C 2018b)
acceptance of the recommendation of wetland capping by therthomet of Newfoundlandral
Labrador, and significant political pressure from land protectors, the reservoir was flooded in
2019 without these physical mitigation measijteBlanc 2020b)

The casetsidy analysis shows that there was significant disagreement related to
knowledge construction of downstream methylmercury impacts in the Muskrat Falls EIA. Actors
brought forth different and conflicting framings of the methylmerqaicy problem, normsfo
knowledge construction, and ways of reasoning. These debates illustrate the existence of distinct
knowledge orders. Within a regulatory process like EIA, knowledge orders come into contact
and collide, resulting in disputes abéuabwledge. Power intersts with knowledge orders in a
way that privileges some over others. The privileged knowledge orders are often ones that
perpetuate what many see as the Canadian gove
existing solely fomatural resource extrach (Behn and Bakker 2019; Stacey 201R)ese
empirical findings echo calls for a more pluralistic approach to EIA that acknowledges power
structures in environmental regulation.

2.2 Methodology

This work used Situated Analysis to explore knowledge polititisarMuskrat Falls case
study. Situated Analysis is a qualitative methodology rooted in Grounded Theory, one of the
most popular approaches to qualitative inquiry in the social sciencesiarahiiesClarke and

Charmaz 2014)Situational Analysis égnds beyond Grounded Theory by incorporating
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contemporary and poststructuralist concerns, such as power analyses and reflexivity of the
researcher. Additionally, by applying a social condiwist lens, Situational Analysis

encourages the analyst to exaenthe multiple perspectives and the processes present in social
life through a relational framework.

The analytic focugn Situated Analysiss the situation of inquiryClarke, Friese, and
Washburr2015) In this work, the issue of methylmercury impacts and reservoir clearing was
the situation of inquiry. To construct the timeline of relevant events and explore the knowledge
debates tht emerged in the methylmercury and reservoir clearing issaesttity relied on
primary data sources, including policy documents, official statements, reports produced
throughout the EA process, and sestiuctured interviews with3 key informantgsee
Appendix A for interview instrument)hese informants were inved in the case, participated
in the knowledge disputes in the environmental assessment process, or were additional subjected
matter experts. This work also used secondary sources, suetvgsaper articles, to establish a
timeline of events. Interviewsere recorded and transcribed with transcription software,
followed by qualitative content analysis of transcribed interviews and documents using NVivo
software(QSR International 1999)

2.2.1 Positionality Statement

| aman interdisciplinary scholanterested irenvironmental healftaswellas Ma st er 6 s
student at the Institute for Resources, EnvironmeditSarstainability at the University of British
Columbia in Vancouver, Canada.

The goal of this works not to weigh in on the knowledge conflicts that emerged during

the case study. Rathengetpurpose of this work is to document, describe, and analylzae suc
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conflicts with the aim of addressing challenges to knowledge construction in an EIA cbntext.
therefore approachetle case studghapterfrom a social constructivist perspective, in which
EIA is situated in certain social and institutional contextssamdes as a venue for knowledge
construction through interactions between decisi@kers, scientists, and traditional and local
knowledge holders.

| view myselfasanoutsider with respedb this research projebecause | wasot
directly involved inthe Muskrat Falls Project case stu@gditionally, | did not have any
previous relationships with the research participants prior to stangr@esis work

2.3 Case StudyDescription

2.3.1 Project Context and Timeline

Industrial development and resource agtion are tied to much of Newfoundland and
Labradordéds political culture, owing to its hi
Canada and desireto attaifidn ave 0 r at her t (Bamstefi2012Much ofthis 0 st a't
Ahaveo status hinged upon resour cupederéghet r act i on
purview of the Dominion of Newfoundland by the British colonial governraétet over one
hundred years of boundary disputes with the adjacent province of Qitélerc1997;
Interview 1) Knowledgeh ol ders i n the area recall a Vvisit
Smallwood wherein he expressed the desire to util
develop the are@nterview 1). Many Labradorians express that there is a history of resource
exploitationof Labrador on the part of the Newfoundland government in which Labrador is

denied the benefits of such developmmiterview1; Interview?2).
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The Lower Churchill Project, of which Muskrat Falls is a part, was originally sited and
assessed in the 198006s, following the compl et
facil ity (Dahly20lZ 8amiod 2008igure 23.1). The Upper Churchill ®jectwas
deemed a political failure due to an energy contract that asymmetrically benefited Québec
(Bannister 2012)The Muskrat Falls Projedie¢refoe presented an opportunity for political
redemption; the ultimate symbol of Ahaveo st a
Labrador have heralded the Project as a repre
independencéSamson 2018beomingnt er t wi ned wi t fmationalist rhetario vi nc e ¢

i n the e(@anhisyer2D12)0 006 s
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Lower Churchill Project Harvard-NMunatsiavut Human Independent Expert Advisory
Upper Churchill Project registeredwith provincial and Panel holds public hearings Health Risk Assessment Committee (IEAC) process
completed federal governments about Project effects (HHRA) begins

Full reservoir inundation
proceedswithout physical

mitigation
Negotiations with Innu Nation
about Lower Churchill River Point Review Panel appointed| Joint Review Panel Report IEAC releases second set of
development begin to consider Projectimpacts released Partial reservoir inundation recommendations

1970s 19&05 1998 2000s 2006 2008 2009 2009 2011 20111 2011 20112 2016 20116 2016 20116 2017 20117 2018 20418 2019

Pro-developmentstance [Nalcor releases Environmenta| Lower Churchill Project Nalcor HHRA released Nalcor Supplementary HHRA
dominates political rhetoric Impact Statement sanctioned released
Lower Churchill Project sited Tshash Petapen New Dawn  Land Protectors advocate Land protectors enter and |IEAC releasesfirst set of
Agreement signed against Lower Churchill Project  occupy Muskrat Falls recommendations

construction site at planned
time of partial impoundment

Figure 2.3.1 Timeline of events relatedto the Muskrat Falls Hydroelectric Project analyzed in Chapter 2
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The Projectds infrastructure is situated w
Labrador Innu Settlement Area and the Traditional Tariof the NunatuKavut Inuit i Ou r
Rights Recogniti ®red ap®h9 ;Agfr eleanelhd h eNetw Dawn Ag
(Figure 23.2). It is also upstream of various communities and the Labrador Inuit Lands, which is
governed by the Nunatsiavut Government, an Inuit regional goverr{bwrkalec and Sheldon
2016) Consultations about the potential develepitrof hydroelectric dams on the Lower
Churchill River between the Government of Newfoundland and Labrador and Innu Nation
started in 1998LeBlanc 2020band culminated in #signing of the Tshash Petapen New Dawn
Agreement between Innu Nation, Nalcor, and the Government of Newfoundland and Labrador in
2008, which ties together Innu land claims, terms for Innu participatiorvelaiement projects
like Muskrat Falls, and redss for the harms of the Upper Churchill Proj&amson 2018)The
NunatuKavut Community Council and the Nunatsiavut Government were not engaged to a

similar exteni{LeBlanc 2020b; 2020a)

20



2l LS -

Map Legend
9

Muskrat Falls Hydroelectric
Project
Q

Upper Churchill Project
(Churchill Falls Generating
Station)

’ Happy Valley-Goose Bay
Q Mud Lake

9 Rigolet

' North West River

Q Lake Melville
@ churchill River
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The Projecunderwent an extensive and lengthy review proflessrview 10; Interview
11), with many knowledge constructigelated activities ccurring postsanction. The Project
was registered with the provincial and federal governments in @@@anc 202a), then
referred to a Joint Review Panel composed of five members appointed by federal and provincial
Ministers in 2009Joint Review Panel 2011)he Panel was mandated to consider whether the
Project would cause significant adverse semt@nomic and environmental effects and make
recommendations to the provincial and federal governments. Tle¢ ffaness included
reviewing information provided by NyvVadoas |, New
experts, and a 3@ay public hearing that took place in 2011 in which interested parties shared
their positions, interests, and concerns. Phael released its report that same year, which noted
a lack of baseline information about the arewstream of the Project and the many potential
significant adverse effects on the environment, Indigenous culture andda(idterview 10)

Despite these concerns, the Project was formally sanctioned if@BT2News 2012hb)

There were several downstream community members whessga concerns about the
Project. The Labrador Land Protectors, a grassroots group of Indigenous and settler land
protectors, have been advocating agaasgiects of the Muskrat Falls project since 2(Hdaney
2020) Resistance movements culminated in 2016, around the time of the planned partial
impoundment of the reservoir, when those-ghtifying as the Labrador LdrProtectors
entered and occupied t he d-howrdneetingwithsndignaus t i on s
leaders brought on by the occupation of the Project site, the Government of Newfoundland and
Labrador agreed to establish the Independent Expers8igvCommittee (IEAC) to review
evidence and knowledge about the human health impacts of the Brojadigenous and

downstream populations and make recommendations to the Government of Newfoundland and
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Labrador(LeBlanc 2020a)The IEAC was composed of a Chair, an oversight committee, and an
expertcommitte¢ Nl ndependewnt saxpeCommi ttee: MUlekr at
oversight committee included voting representatives of the affected downstream communities,
the Nuratsiavut Government, Innu Nation, the NunatuKavut Community Council, and non

voting representatived the provincial and federal governments and Nalcor. It also included an
expert committee, composed of six Western scientific and three Indigenous kreeigagts.

Two sets of recommendations were released in 2017 and BK8itt-Brown 2017; IEAC

2018b)

2.3.2 Methylmercury Issue

One of thecentral scientific debates that emerged over the course of the assessment was
whether methylmercury imptecwould extend beyond the Churchill River, where the Muskrat
Falls Project is located, into downstream Goose Bay and Lake Melville (FIi@.2g Re®rvoir
flooding accelerates the methylatiohinorganicmercury in flooded sediments, thereby
increasinghe concentration of neurotoxic methylmercury, sometimes up to hundreds of
kilometers downstrearfiKasper et al. 2014Methylmercury then bioaccumulates in the food
web, and humans are primarily exposed through consumptiaquafia foodgClarkson 1993)

In 2009, Nalcor released an Environmental Impact Statement (EIS) detailing potential socio
ecological impacts of the Project, in which it made the assumption that Lake Melville would
dilute any methylmercury that would be produced in therwesr, and therefore, from a
methylmercury perspective, it was unlikely that there would be any doanstafectgNalcor

Energy 2009)As a result, the downstream effects of methylmercury production were omitted
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from the assessment area and were toolied in the interim Human Health Risk Assessment
(HHRA) included in the EIS.

Nal cor 6 s adowrstream neethylntefcuryninepacts was questioned by various
participants in the Panel hearings, notably the Nunatsiavut Government, Indigenous knowledge
holders, and downstream community memlfererview 1; Joint Review Panel 201The
Nunatsiavut Governmenhad downstream communities viewed
methylmercury problem as a scientifically unfded exclusion of downstream communities, a
view shared with some regulatory experts, the Joint Review Panel, and other Western scientific
experts(Calder et al. 2020; Interview 3; Interview 4; Interview 5; Joint Review Panel 204é)
Joint Review Panel recommended a comensive assessment of downstream methylmercury
impacts in their final report. The Government of Newfoundland Labrador then ordered
Nalcor to submit a HHRA plan addressing methylmercury, contaminants in country foods, and
effects on human healtheBlanc 2020h) Nalcor submittd the first revision of the HHRA plan
in 2014(Nalcor Energy 2014)

Nal cordés Final Baseline HHRA, released i

conditions in upstream and downstream camities along Lake Melville, not including the

community of Rigolet. The Nunatsiavut Governmentdidesatiue et hi cs approval

consultants to conduct this research in Rig(#ton Consulting Limited 2016)It was not until
late 2018 that predictions of future methylmercunypacts was released by Nalcor in a
Supplementary HHRA, after the IEAC recommendations were made, in which it was deemed
Aextremel y u kratiFdiswillsignifitatthaincredde rmethylmercury exposures and

risks beyond the baselirf@/illis 2018)
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Following Project sanction in 2012, the Nunatsiavut Government requested funding from
the Govenment of Newfoundland and Labrador to conduct its own research on downstream
methylmercury impacts and implement an aquatic monitoring pro@iraBlanc 2020a)This
request was refused, and the Nunatsiavut Government proceeded in pursuing methylmercury
research with the founding of the Lake Melville: Avativut, Kanuittailinnivut research program in
collaboration withacademics from several institutions, incluglidarvard University and
Memorial University(Durkalec and Sheldon 2016)he objective of the research program was
to study the impacts of hydroelectric projects on downstream methylmercusntations,
methylmercury contaminants inwatry foods, and Inuit health. The range of methods included
environmental sampling and modeling, dietary surveys, and human biomonitoring. The results of
the research program were finalized in 2016, and thétireg publications argued that
methylmercuryimpacts would extend further into Lake Melville than Nalcor had estimated and
therefore downstream Inuit communities may experience methylmercury exposure over
regulatory guidelinegCalder et al. 2016; Durkalec and Sheldon 20hia8up et al. 2015)

2.3.3 Reservoir Clearing Issie

During the Joint Review Panel hearings, Nalcor maintained the position that there was no
feasible way to reduce methylmercury formation in the resefieBlanc 2020h)This was
disputed by some, who suggested reservoir clearing as a mitigation measure. Clearing the soill
and trees in the reservoir area prior to impoundment is predicted by some scientists to decrease
the prodution of methylmercury, although it is not wersally agreed upon, with some experts
stating that soil disturbance can increase soil methyléibarkalec and Sheldon 2016; IEC

2018) In their reportthe Joint Review Panel recommended fulaoleg of vegetation in the
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reservoir area prior to floodingoint Review Panel 2011)he IEAC echoed the sentiment of
this recommendation again in 20@@8en it unanimously supported wetland capgpamd

supported targeted soil removal in the reservoir area with one dissentir{tfAfe2018a)
However, there was widespread disagreement amongst experts, some of whom supported a
combination of mitigation measures and othergp®rting non€lEC 2018.

Although targeted soil removal and wetland capping were recommended by the IEAC,
full inundation of the reservoir proceeded in 2019 without these mitigation meéseBdanc
2020a) There was a considerable amount of uncertainty surrounding why the recommended
measures were not taken, and the Government of Newtmahdnd Labrador has not yet
formally respoded to the IEAC recommendatiofiaterview 1; Interview 5; LeBlanc 2020a;
2020b) The Public Inquiry into the Musét Falls Project revealed that Nalcor applied for a
permit to complete wetland capping in July 2018, but it was not issued during the time window
during which it would not cause significant delays to construgtieBlanc 2020b)This
timeline led many to question whether the delay in directing Nalcor to complete mitigation
measures was intentional on the part of the Government of Newfouratidrichbrador
(Interview 1; Interview 3; Interview 5; Roberts 201@grtainly, these recommendations would
cost hundreds afillions of dollars and be technibadifficult according to an engineering
report, a significant barrier for a project that was already billions of dollarsbondgyet and
behind schedul@/aughan 2018)

2.4 Results and Discussion

The following section analyzes instances of knowledge conflicts that fall into three

categories and uses illustrative examples from the Muslalls case study. The knowledge
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conflicts arewritten as questions to facilitate their application to other controversial
environmental policy problems. To clarifiyusethe term EIA practitioner scientists to refer to

scientists who often conduct theiork in EIA and applied contexts

27



2.4.1 Framing of the Methylmercury Policy Problem

Environmental policy problems are often socially constructed by particular epistemic
communities, resulting in distinct framings of a given prob{@asanoff 2001; Miller 2TB).
Throughout the Muskrat Falls EIA procedgputes about the framing of the methylmercury
policy problem emerged (TabB4.1.1). There were two aspects of the methylmercury policy
problem framing that caused disagreements amongst actors: thedebmumdaries of
knowledge construction withimé broader decisiemaking procesand the physical scoping of
the assessment aréarstly, Nalcor and EIA practitioners frame the scientific portion of the EIA
as an evolving process in which informatiowalata is gathered over long periods of time and
findings are continuously reviewed and validated. The framing of the methylmercury problem as
iterative resulted in a significant portion of scientific knowledge construction about
methylmercury impacts oacring postsanction, after an important amoumpolitical will and
administrative | aw principles had contributed
SecondlyNalcor and EIA practitioners framed the methylmercury policy problem as one in
which downstream communities were not at risk of metigycury impacts. In contrast, the
Nunatsiavut Government and downstream communities focused their framing on those living

downstream of the Project
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Broad Category of
Knowledge Conflict

lllustrative Example from

Antae e Muskrat Falls Case Study

Should the physal scope of
the study area extend into La
Melville and include
downstream communities?

Whatare the spatiotemporal
boundaries of the study

Framing of the policy system?

problem:
natural and social processes,

networks, communities, and To what extent does new

What are the temporal
; knowledge about
boundaries of the knowledge :
. o methylmecury impacts
construction process within th .

b . influence decisions about
broader decisiomaking e
approvals or mitigating
process?

measures?

relationships that are relevan
for the policy problem or
decisionmaking context

Table 2.4.1.1Framing of the policy problem knowledge conflicts

2.4.1.1 Temporal Boundaries of Knowledge Construction within the Broader Decision

Making Process

Nalcor aml EIA practitioner scientists frame the scientific portion of the assessment as an
evolving process in which data is gathered over long periods of time and findings are
continuously reviewed and validat@dterview 6; Interview 9)In the case of Muskrat Falls, this
framing delegated knowledge construction of baseline conditions andtjmesl d future
impacts to future studies that occurred gusiject approval. Indeed, much of the understanding
of ecosystem and physical processes with respect to methylmercury was generated after the
Project was sanctioned in 20lzBlanc 2020h)At the time of the release of the EIS, there was
limited baseline data in the area available and it relied on surrogate data from oth@\alczas
Energy 2009) The Nunatsiavut Govement and the Joint Review Panel argued that this
assessment couttlerefore not make any detailed predictions about methylmercury impacts

(Durkalec and Sheldon 201&int Review Panel 2011Additionally, the interim HHRA from
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the EIS was not used by the consultants who performed the final HHRA, as the final HHRA was
much broader in scope and used more robust toxicological and risk assessment approaches
(Dillon Consulting Limited 2016)It was therefore the Harvaidunatsiavut research program
and Nalcor s fi nal -Préjdtsanctibnpthahcontributedtothe ng post
understanding ainethylmercury cycling in Lake Melville and contaminants in coufdogds at
that time.

This framing of understanding the methylmercury problem through evolving data
gathering, interpretation, and knowledge construction is in stark contrast with theaempor
political and administrative realities of EIA. Once a proje@rigposed and endorsed politically,
interviewees noted that it appears to continue on a path towards completion, described as
APr oj e c fintelviane3) Tthe retion of Project Inertia is one in which a Pebjauilds a
certain amount of political will, buttressed by administrative law principles, and therefore moves
forward largely unencumbered.

The political and historical context of the MuakFalls Project highlights the extent of
political support that as fortified in the years preceding the project. Political support for the
Project is further demonstrated by the Govern
response and lack of rampse to recommendations made by the Joint Review Panel and the
IEAC, respectively, that could threaten the viability of the prdjeterview 1 Interview 5)
One interviewee descrmbed the Bopuoupeomehobdwawd
underlying thing was that people wanted to build the dam and they didn't care what the other
e vi de n leterwewa S) This was echoed by the Commissioner of thielieunquiry into

the Projec{LeBlanc 2020a)Even among critics of the Project, there was a resignation to the
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inevitability of Muskrat Falls given that it represented the next step towards progress for the
province(Bannister 2012)

The political will contibuting to Project Inertia is further buttressed by administrative
law principles that come into play following Project sanction and statutory timelines.
Administrative law principles liméd the legal potential to revisit the decision after 2012, even
though most of the work surrounding downstream methylmercury impacts occurred after that
decision was madgnterview 7) Furthermore, Canadian courtsaigrintervene in
environmental decisiemaking and have limited imlvement in the determination of the
reasonableness of a decision, focusing instead on whether deneskens fulfil their statutory
obligations(Stacey2015) Additionally, decisioamaking under scientific uncertainty must occur
within timelines specified within relevant legislation that may not necessarily be consistent with
communityconcerns or the necessary time for scientific studies to be cem@@@nadian
Environmental Asssment Ac2012; Interview?; Interview 12)

2.4.1.2 Downstream Impacts

Nalcor and EIA practitioners framed the methylmercury policy problem as one in which
downstream communities were notiak of methylmercury impacts. In contrast, the
Nunatsiavut Government and downstream communities focused their framing on those living
downstream of the Project.

Acts of land protection by downstream community groups like the Labrador Land
Protectors anthe HarvareNunatsiavut research collaboration which supported these acts altered
the Muskrat Falls story, rendering downstream metbytory impacts a focal point. This

revised framing placed pressure on the Government of Newfoundland and Labrador to
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acknowledge these potential impacts through the establishment of the(EzAK: 2018) These
efforts therefore contributed meaningfully to the framing of the methylmeraligyproblem
as one that includes downstream communities. It is unlikely that this framing would have
occurred without these actorsygn that Nalcor did not include downstream communities in
their initial assessment area and that representatives Gbtlernment of Newfoundland and
Labrador testified in the Public Inquiry that
time (LeBlanc 2020a; 2020Nalcor Energy 2009)

Despite these objections, Nalcor maintains their framing of the methylmercury problem
as one whse scope does not emphasize downstream impacts. In their response to the IEAC
recommendations, the company stated that Muskrat Fallsha Al ow met hyl ati ng
therefore risk to human health as a result of methylmercury exposure wgsziawth 2018;
IEAC 2018a Willis 2018). Nalcor questioned the results from the Harvard study after it was
published and during the IEAC process. Although whe gtudies shared similar assumptions
and outcomes in upstream modelling predictions resulting in methylmercury caticentr
estimates within the same order of magnitude, whether the differences between the approaches
and outcomes were significant wasoairce of contention amongst expditgerview 3; Madden
2018)

2.4.2 Knowledge Construction Norms

Various knowledge constrtion norms also came into conflict during the Muskrat Falls
EIA process (Tabl@.4.2.1). There were disputesbout the ppropriate metric for representing
population riskhow assumptions in HHRAs are captured and communicated, how data is

validated, appnoriate standards of data ownership and what constitutes independent research.
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Nalcor and EIA practitioner scientistsamit these differences in norms to question the legitimacy

of the HarvareNunatsiavut HHRA, illustrating the emergent knowledge confl@isilarly, the
Labrador Land Protectors used the ties between Nalcor, the Project proponent, and the regulator,
the Goernment of Newfoundland and Labrador, to question the legitimacy of the Nalcor

HHRA. Although the HHRASs were distinct, both studies waresidered adequate after review

by an independent Western scienf@@lison 2018)
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Broad Category of
Knowledge Conflict

Knowledge construction
norms:

standards and norms about
what constitutegegitimate

data

Knowledge Conflict

What is an appropriate metric
for representing population
exposure tom@menvironmental
toxin?

How are underlying
assumptions in riskssessmer
captured and communicated”

(CREEd lnlEliglele [o][oles[SIMET[e  \What are the norms
O VATN IR NIl (cIM surrounding data validation?

What are appropriate
standards for data ownership
sharing, and transparency?

What are appropriate
standards for independent or
neutral thirdparty research in
the reguhtory context?

Table 2.4.2.1Knowledge construction norms knowledge conflicts

lllustrative E xample from
Muskrat Falls Case Study

Should risk be expressed by
population distribution of
exposure, with attentiodrawn
to those highly exposed, or
expressed as the mean
exposure of the general
population?

Should there be a focus on
Inuit population exposure, or
should the focus be placed or
the general population?

How does detection of risk in
a HHRA translate into actual
risk? How should this actual
risk be communicated to
communities?

To what extent is it important
to validate sitespecific dietary
survey data with other similar
communities?

Are the norm®f sharing
human biomonitoring data se
out by research ethics boards
consistent with théevel of
validation and replication
necessary in the regulatory
context?

Can scientific work conductet
by consultants on behalf of
Nalcor, withits ties to the
government regulator that
issues approval, be considert
independent?
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2.4.2.1 Appropriate Metrics for Population Exposure to Environmental Toxins

The HarvareNu nat si avut HHRA represented risk as
potential exposure to ethylmercury(Calder et al. 2016)rhepaper highlighted the distribution
of risk across percentiles of exposurd.abrador Inuit to draw attention to the disproportionate
increases in exposures expected to occur for those who are already highly exposed under
baseline conditions and consumegamounts of country foods. The Harv&hdnatsiavut
group also specificallhighlighted the distribution of potential exposure levels in the highest
exposed population in the Nunatsiavut town of Rigolet, which was greater than the mean of all
communitiedn the Project area and the general population in Cai@itton 2018) The
presentation of risk in this manner results fromrtteghodological orientation and environmental

justice perspective that with respect to environmental risks, the focus of deunekimg should

be at the extremes of exposurerathdran t he mean. One interview p
risksareneveta t he meanéas you make your way up incr
small er and small er numbers of (EneEwiegd3E have mo

The Nalcor HHRA emphasized risk in a different manimesstead focusing on regulatory
norms. This HHRA expressed risk as baseline and future predicted Hazard Quotients (HQs) and
methylmercury concentrations in hair and blgbdlon Consulting Limited 2016; Interview 8;
Willis 2018). The HQs were presented by geographic community, sex, and by age class, with
attention drawn to baseline and predtttalues that exceed the target value set out by regulatory
agencies. Whedescribing risk qualitatively, EIA practitioner scientists used terminology
consistent with norms in toxicology and ri sk

A negl i(DijlonkCbnsuiting Limited 2016; Interview 8; Willis 2018}IA practitioner
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scientists noted that this was the standard way of presenting this kind of risk in amnEdRt
(Interview 8)

The NunatsiavuHarvard and Nalcor HHRAs differed in their population focus. The
HarvardNunatsiavut HHRA and biomonitoring program centered around ptepeisk of
Inuit (Calder et al. 2016 Meanwhile, the Nalcor HHRA focused on baseline risk of
communities withirthe Project area with some Inuit participat{@illon Consulting Limited
2016; Glder and Associates 20159)he focus on Inuit participants and lifestyles is in line with
Harvardds concerns that some popul ations may
methylmercury exposure and their risk should be captured independently. Indeed, the
independent reviewer of bothe Harvard and Nalcor HHRAs noted that capturing the highest
exposed population in Rigolet contributed to the representative understanding of methylmercury

exposure among Inuit in the ar@illson 2018)

2.4.2.2 Characterization and Communication of HHRA Assumptions

There were alsoifferences in risk communétion between the Harvafdunatsiavut
HHRA and the Nalcor HHRA. Those working in the regulatory EIA sphere expressed that the
HarvardNunatsiavut HHRA did not communicate the conservativeness inherent in its HHRA by
not stating hat it may overestimate k4o human healtfinterview 8; Willis 2018) These
interviewees argued that HHRAs typically operate under a high degree of conservatism and
scientists conducting work for Nalcor conveyed that the detection of risk does notngcess

translate into actuaisk, although this view is contested by other scientific exgbrtsrview 3)
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Because of this, the Nalcor HHRA mentions several times that predictions of future exposure
likely overestimate risk to human héal(Willis 2018).

2.4.2.3 Data Validation Norms

Additionally, dietary survg data validation norms differed between the Harvard
Nunatsiavut HHRA and Nalcor HHRA. Scientists conducting work for Nalcor compared dietary
surveys to characterize consumption patterns to other Northern systems and First Nation
communities in Canada,alJS, and Northern EurogBillon Consulting Limited 2016; Willis
2018) On the other hand, the Harvedinatsiavut HHRA did not mention dietary survey data
validation against other Northern communiti€slder et al. 2016)

2.4.2.4 Data Sharing and Transparency Norms

Conflicts abo emerged over data shariand transparency. The level of human
biomonitoring data sharing on the part of the Harvard group and transparency in decision
making of the Harvard group was perceived by some EIA practitioner scientists as insufficient
for validation and replication ia regulatory contexinterview 8) However, the Harvard
groupbés research agreement with the Nunatsi av
reseach ethics body precludedein from sharing human health data pertaining to Indigenous
research participants without their consgnterview 3).

2.4.2.,5 Standards for Independent Research

The analysis also revealedntasting norms surroundingdependent knowledge

construction in EIA. Downstream community groups held notions regarding what constitutes
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independent knowledge construction that conflicted with those held by EIA practitioner

scientists and Nalcor. The sl relationship between tlBvernment of Newfoundland and

Labrador and Nalcor, compounded by the fact that in the Canadian context the proponent funds

the studies that regulatory scientists and consultants cofigkarilands and Duinker 1986¢d

to a perception amongst some downstream community members that the assessment of

methylmercury impacts as not independent. Political will and Project Inertia clouded any work

that was conducted on behalf of Nalcor. One member of a downstream cdyndascribed it

as, AAnd no doubt i n my mind, any group that

in the Muskrat Falls Inquiry, how many reports that were coming through were being vetted by

Nalcor. They were allowed to redact whatever theystettuld have been redacted. So, none of

t hat wor k was rleteviel }) Thissahtenerd of doalt surroonding the

independence of any work that was sponsored by Nadcdrl t o a fAc | i(imartiesv of mi

5), in which the Harvardroup was perceived as the only source of independent knowledge.
Conversely, Nalcor and regulatory scientists consider the reputable sciemtaistony

the work and analysis of this work by regulatory agencies as sufficient for the work to be

consideredndependent. EIA practitioner scientists expressed that although consultants are paid

by the company, they are independent scientists who aomalit or internationally respected

subject matter expertinterview 6) Additionally, throughout the 2016 HHRA and 2018

Supplementary HHRA, there is mention of indeparideview by regulatory agencies such as

Health Canadéinterview 8)

2.4.2.6 Contrasting Norms Results in Differences of Perceived Legitimacy
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Nalcor used conflicting norms to quies the legitimacy of the Harvaidunatsaivut

HHRA. I't was | abel ed @spec uscientisis,whodhemnanguedat ur e

that it therefore did not belong in the regulatory EIA arg@nierview 8; Willis 2018) EIA

practitioner scientistalso wrote that the Harvaldu nat si avut HHRA | ed to
and misperception of the actual risksed by [methylmercury] among Lake Melville Inuit

c o mmu n (Willis 208D Conversely, the Nuatsiavut Government and Harvard group

argued that by not focusing on downstream Inuit lifestyles and consumption patterns in their risk
assessmenthe Nalcor HHRAs could not draw reliable conclusions about impacts on
downstream Inuit communiti€®urkalec and Sheldon 2018Jherefore, arguments about
knowledge construction norms were used to question the legitimacy of the scieatkiand

what kinds of conclusions could be drawn from this work.

2.4.3 Reasoning about the Methylmercury Policy Poblem

Actors interpreted the methylmercury policy problem in diverse ways, and therefore drew
disparate conclusions about possible solutionbl€l24.3.1). Firstly, environmental harms were
reasoned about by some in a relative manner and by otherabsalute manner. Next, there
were clear differences in risk perceptions about methylmercury impacts, stemming in part from
inconsistent concepdlizations of human health. Finally, actors invoked different interpretations

of the Precautionary Principle.
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Broad Category of Knowledge Conflict lllustrative Example from
Knowledge Conflict Muskrat Falls Case Study

Reasoning about the
policy problem:

how knowledge and data
related to a policy problem
or decisioamaking context
is mobilized, applied, and
reasamed about by decisie
makers and stakeholders

What level of risk are
decisionmakers and
What constitutes a level of downstream communities
acceptable risk? willing to accept? Does the
level ofacceptable risk
differ between the groups?

Table 2.4.3.1Reasoning abouthe policy problem knowledge conflicts.

2.4.3.1 Relative and Absolute Reasoning About Methylmercury Impacts

Government decisiemakers, EIA practitioner scientists, and Nalcor reasohedta
environmental impacts in a relative manner. The relative reasoning provides justification for
decisions that may cause harm by assuming that this harm can be neutrakzeg&tybenefits
and mitigation measures. Alternatively, some downstream caortyrmembers reason about

environmental harms in more absolute terms.
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The relative reasoning about environmental harms employed by EIA practitioner
scientists and Nalcor is ewddt in their treatment of cumulative impacts. In the case of Muskrat
Falls, the severity of environmental harms was considered relative to the current environmental
context of the Project area. When considering potential future exposures, EIA practitioner
scientists and Nalcor drew conclusions about whether the Project would énfireas
met hyl mercury exposur es anarrentibasklise cdnbitmyse nd wh a
(Willis 2018, emphasis addgdTherefore, risks to human health as a result of the Project were
likely not considered in absolute terms of whether they Wwareful but were instead considered
based on whether the relative increaseséthylmercury attributable to the Project were
significant. Indeed, the 2018 Supplementary HHRA developed for Nalcor showed that there
were some subgroups that could be abogalagory guidelines following reservoir flooding,
however these groups wereegdy above these guidelines at basNdilis 2018).

Another instance of relative reasoninddand in the statutory language that instructs
decisionmakers and Project proponents to consider potential environmental harm relative to
project benefit§Canadian Environmental AssessmentZxt2) Potential environmental harms
produced by a project can therefore be justified under the ciranoest necessitating the project.
This was the case in Muskrat Falls, wheredteptial harms caused by increases in
methylmercury were justified given the perceived need to develop renewable power generation
on the Lower Churchill RivefCanada 2011)

The relativeness in reasoning about ptoérenvironmental harms is also evident in the
determination of the significeee of a negative impact. When determining the significance of an
impact, decisiormakers and Project proponents assess the impacts after the implementation of

mitigation measui(Government of Canada 2019he main mitigation measuregmosed was
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consumption advisories, which involve advisingiak populations to limit their intake of
aguatic species that may contain unsafe levels of methylmdidalyor Enegy 2009)
Therefore, potential increases in methylmercury in country foodkl be justified, as it is
assumed that this harm can be mitigated with consumption advisories.
In contrast, some downstream communities reason about environmental harms in
abolute terms. In this way, methylmercury harms are not considered in retatioe ¢urrent
baseline exposure to methylmercury, do not relate to Project benefits, and cannot be lessened by
mitigation. I n the view of oneingdhatthrestansland m c om
water, | ives, cul {Interview 1 Ehis was furthbrevidencedingat ed . 0
perceptions of consumption advisories as an inappropriate mitigatesuneeagainst
methylmercury impactéDurkalec and Sheldon 2016

2.4.3.2 Conflicting Risk Perceptions and Conceptualizations of Human Health

There is a contrast between the perceptions of risk held by downstream community
members, especially certain Indigenous people, and those of the Project proponent and EIA
practitionerscientists. In this downstream construction of risk, the threat to d@anslives and
|l iveli hoods was perceived as existential, con
human health. Perceptions of risk were informed by notions optadae risk, with some
downstream and Indigenous groups not able to aersprisk to health, culture, and lifestyle.
These incompatible perceptions of risk may result from contrasting conceptualizations of human
health.

The Labrador Land Protectors aftttamed the risk to the downstream communities as

existential. This is\adent in the severe and determinate language they use to describe the
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Project as HfApoi s ginterviewy 1) antd & threat to Iodmemous and t y

Labradorian culture and ways of lifeenney 2019)At demonstrations, land protectors held

(@)
—

signs with similar | anguage that read, ADon
(CBC News 2012a; 2016; 2019he Nunatsiavut Government also presented the potential
i mpacts of the Project as existential, and be
(Nunatsiavut Government 2911 Additionally, Nunatsiavut Government leadership used the
word fApoisono to describe the impacts of the
occasiongCBC News 2012a; 2019)

This language contrasts starkly with the risk framed by Nalcor and EIA practitioner
scientists. The Nalcor HHRA describes the potefdiahuman lealth risk as a result of baseline
met hyl mercury exposure as Al ow to negligiblebo
North American communities in which there is a similar pattern of consumption of country and
storebought foodg¢Dillon Consulting Limited 2016)EIA practitioner scientists similarly
described the potential for the Project to affect future methylmercury exposures and emphasized
the low likelihoal of impacs on future exposure. After making predictions about future
exposures to methyl mercury, EI'A practitioner
extremely unlikely that the [Project] would significantly increase future human [methylmgrcury
exposurega n d r {(Wallls 2018). . 0

The striking difference in language used to describedmunealthisk in downstream
communities may stem from levels of acceptable risk. It was assumed by some EIA practitioner
scientists that risk was misunderstood in the downstream commymteview 8) However, it
appears that for many land protectors in downstream communities, any risk, whether low or

negligible, i's not acceptabl e. One interview
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at al |l , wIntervéew D) Land prokeetorsiemphasized the unacceptable nature of the
risks brought on by the Project through their descriptions of the Project as destruction of
traditional lifesyles and diect actions taken against the Proj@rake 2018)

Levels of acceptable risk may stem in part from contrasting conceptualizations of human
health. For manyawvnstream emmunity members, in particular those who are Indigenous,
engaging in cultural practices on the land and harvesting country foods forms an integral part of
their health and wellbein@onaldson et al. 2010; Penney 2QI)e Nunatsiavut Government
described consumpti on advianstatg iy @srkalecscanda Af | awed
Sheldon 2016pecause of the adverse impacts associated with reduced consumption of country
foods(Calder, Bromage, and Sunderland 2018; Durkalec and Sheldon 2016; Penney 2019)

The Government of Newfoundland and Labrador andddiold different views about
consumption advisories. Although there was an acknowledgement of the importance of country
foods, the Nunatsiavut Government perceived that these actors viewed countgsfatsible
(Lampe 2019)This perceptioiis demonstrated in that there was a willingness on Nalcor and the
Government of Newfoundland and Labradords par
consumption and, as a result, offer monetary corsgiBon(Azimuth 2018; CBC News 2019)

For some, the stance that country foods can be replaced through monetary compensation implies
that they are not integral to communitealth.

2.4.3.3 Conflicting Interpretations of the Precaomary Principle

Those involved in constructing knowledge related to the Muskrat Falls Project in part
reasoned about the uncertainty of the methylmercury policy problem by invoking the

Precautionary Bmciple. During the IEAC process, different interfat@ons of the Precautionary
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Principle became a point of contention in debates surrounding whether the IEAC should
recommend targeted soil removal and wetland capping in the Muskrat Falls reservosieal phy
mitigation measures.

The interpretation of #n Precautionary Principle held by the Nunatsiavut Government
emphasizes that any physical mitigation measures that could potentially reduce environmental
harm ought to be taken. The Nunatsiavut Governmwwestnt on t o expl ai n, A We
everything we carotprotect the health of the Indigenous and local population through mitigation
efforts to minimize impacts from m&EAMYI mercur
2018b)

Nal cordés interpretation of the Precautiona
would not be significant methylmercury impacts downstreard therefore targeted soil removal
was not necessary and in fact could be danger
see the Precautionary Principdwsaeashavemsihfouwaea nc
have the scientific evidente support that it does not cause harm. As [for] mitigation for
met hyl mercury, there was a very ful some body
further downstream (Interviewheg This dsaningidie¢d\neaVlily uponar e a 0
guestioning the feasibility, safety, and ceffiectiveness of targeted soil removal. Nalcor
depicted targeted soil removalasnerely theoretical mitigation measure that was al
potentially dangerous and therefore not in line with the Precautionary PrifiE&pié 2018b)
Other experts also questioned the value of targeted soil removal as a methylmercury mitigation
measur€lEC 2018)

Although the Government of Newfoulashid and Labrador was unclear about preferred

mitigation measures and interpretations of a Precautionary Approach, statutory language and

45



guiding documents provides insight into how levels of government interpret the Precautionary
Principle and mitigatiomeasures. For instance, federal legislation pointké interpretation of

the Precautionary Principle associcesteffectivewi t h t
measure$ 0 prevent envi r(€anadamBEndronmenhaldroteaticn K9 n 0
emphasis addédThe federal legislation detailing in part the requirements for the Muskrat Falls
Project also repeatedly refers to a precautiongoycgeh(Canadian Environmental Assessment
Act1992) Although it is not explicitly mentioned in the relevant provincial statutory language
(Environmental Assessment Regulatia@63;Environmental Protection A@002) the

Government of Newfoundland and Labrador acknowledges that a Precautionary Approach is one

of the guiding principles of the le¢isat i on, defining it as, HfAWhere
irreversible damage to the environmentredisonableenvironmental protection measures will

be t akGevwerandent of Newfoundland and Labrador 20@)phasis added).

't i s important t-effeaivemesthasotardterms Aco
Areasonabl eémeasureso are explicit within the
Precautionary Principle. Thusjs possible that the Government of Newfoundland and Labrador
did not consider targeted soil removal and wetland cgppim -éifcfosd¢t i vedo or fAr ea
measure to protect the environment from methylmercury production and bioaccumulation.

Although there was consensus that reducing the amount of bioavailable carbon in the reservoir
area would result in a reduction of mgimercury formation, there was some debate amongst
scientists as to whether the magnitude of reduction in methylmercury concentraiiion

provide any measurable benefit to human hdattierview 6) The IEAC representative of the
Government of Newfoundland and Labrador did not support any physitgation as proposed

because of the unprecedented nature of the soil removal, although this was disputed. Importantly,
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ther epresentativeds argument against physical n
model |l ing exerci seswesrheo woendl yt hsaa me wihéa th emirti isgkast €
the benefit of such mitigati of(EAC®201&racthéer r el at
words, it was implied that the cost and efffoirthe targeted soil removal and wetland capping

would not result in a corresponding measurable reduction in methylmercury exjosouéd
therefore be argued that t heefsfee cnmiitviegoa toiro nii rneeaas
even though they @re desired by some downstream communities.

2.5 Chapter 2 Conclusions

This case study demonstrates the presence of different knowlestiye im the public
arena of EIA. Distinct modes of constructing and applying knowledge for policymaking within
particularsocial and institutional arrangements were employed by the downstream community,
legal, regulatory, administrative, and academic Kedge orders. These distinct modes of
knowledge construction resulted in knowledge conflicts over the framing of thg padiclem,
norms of knowledge construction, and modes of reasoning. Knowledge orders interacted,
overlapped, and collided in ways tltatated knowledgmaking patterns expressing
methylmercury risks to human hea(tfiller 2008). The knowledge conflicts highlightdutre
and supported by empirical evidence from the Muskrat Falls case study also provide a theoretical
contribution to stdies of EIA politics and processes.

These distinct ways of knowing and applying knowledge have implications for
discussions about impving EIA. When making recommendations, many scholars emphasize
scientific rationale, transparency and accountabilityeicislonrmaking, improving consultation

processes, and ensuring impartiality between decisiakers and proponents as ways to de

47



politicize the assessment procéSalder et al. 2020; Doel2014; Gibson, Doelle, and Sinclair
2016; Singh et al. 2020; Stacey 2014hough these recommendations are certainly warranted,
it is also imperative to pay closer attention to existing power disparities in the regulatory arena
that may privilege cerim norms and modes of reasoning over others.

Processes of knowledge-pooduction with distinct ways of knowing and applying
knowledge often reinforce existing power inequaliiesrnhout et al. 2020 De-politicization
of the knowledge construction process often contribiatésese power inequalities in three
important ways. Firstly, emphasis on scientific rationale and certain ways of knowing ignores
power inequalities between elite actors who siiapéknowledge construction process in their
own interes{Parkinson 2012)Iin the case of Muskrat Falls, Nalcor framed the methylmercury
policy problem in a way that could justify minimizing consultation with certain downstream
commuirities, including those within the jurisdiction of the Nunatsiavut Governifieilanc
2020b) Although this framing is disputed by Nalcor, the Commissioner of the Publiaynqui
into the Project concluded that the Government of Newfoundland and balglidchot consult
with the Nunatsiavut Government to the same extent as Innu Nation, who were engaged in
considerable consultation and had their Traditional Knowledge incorpanébettie EIA
process, and that Nal cor rtehfeueseefd etcot sf aocfk nt ohvel eP
downstream i nt(laternview & eeBlihe 2POb). WHere adcompeting framing
emerged, EIA practitioner scientists and Nalcor questioned that framing based on its
misalignment with regulatory norms of knowledge constructizerking a clear boundary
between regulatory and academic science. Furthesmosanctioning the Project with undesired

mitigation measures like consumption advisories and allowing reservoir inundation without the
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physical mitigation desired by some dastneam community members, decisimakers
demonstrated preference for a tieareasoning about Project impacts.

Secondly, processes of-pooduction that emphasize consensus often ignore differences
in risk and stakes, leading to marginalization of kremlgle system@hilisa 2017; Klenk and
Meehan 2015; Turnhoutetal. 2020) The Gover nment of Newfoundl an
emphasis ogonsensus in the reservoir clearing issue obscured the risk perceptiertsiof ¢
downstream communities, even though the stakes for these communities, particularly certain
Indigenous groups, were extraordinarily high due to the importance of countsyfood
community health. Minimizing certain Indigenous voices in this wayahestnates a preference
for Western conceptualizations of human health and relationships to the environment.

Finally, a lack of acknowledgement of the historical and politicalecdstof regulatory
processes ignores existing power disparities that infoenteproduction proces@kaateba,
Huang, and Adumpo 2018; Foley et al. 2017; Turnhbat.€020) In this case, there was no
acknowledgement of importance of thejoi@velopment agenda of the Government of
Newfoundland and Labrador and history of resource eitram Labrador that contributed to
t he AProject | nallsEIA and hofv éhis tould affectNhe Baknngof theF
policy problem and modes of reasoning about methylmercury impacts.

These power inequalities demonstrate the privilegectmrabe bestowed upon the
regulatory knowledge order in an EIA process. Hhigilege is aligned with previous criticisms
of the Canadian regulatory | andscapeébds broade
environment exists solely for resourcdragtion(Behn and Bakker 2019; Stacey 20IR)e
modes of reasoning and nornasdured by decisioimakers perpetuate this deeply engrained

colonial relationship with the environment. Accordingly, suggestions to improve the EIA process
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that do not acknowledge the asymmetrical power relations between knowledge orders will fall
short. The future of EIA should include a pluralistic approach to knowledge construction that
acknowledges existing power inequalities and provides a public arena for debates about

knowledge to occur without emphasizing consensus.
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Chapter 3: Educational Activity lllustrating Knowledge Conflicts in

Environmental Impact Assessment

3.1 Introduction

Environmental policy choicesre fraught with competing tradaefs between economic,
environmental, social, and human health impatese tradeffs are further complicated in
casesn which there are competing knowledge orders and historical power asymmetries, as is the
case of the Muskrat Falls Hydroelectric Projdtte inclusion of public participation in such
decisions is hypotlsized to lessen the divide that arises during enwirental management
conflicts (Arvai, Gregory, and McDaniels 200IHowever, thee remainsa challenge to
environmental decisions lmalancing public inpuand valuesvith economic constraintsnd
government objectiveCzaika and Selin 2016puch difficulties are particularly salienttime
case of théMuskrat Falls Project, as discussed in Chapter 2 of this thesis

Decision science researahggiests that individuals and groupgeriencalifficulty
defining the multitude of concerns in complex decisimakingcontextssuch a€lAs
(Fischhoff, Slovic, and Lichtenstein 1978ecisioamakers may therefore beeguipped to
make complex decisions in which therayrbe conflicting<nowledgeorders such as the
Muskrat Falls Projectivhich mayresult in decisinsthat only address certain dimensions of
concerngBohnenblust and Slovic 1998)he dimensions that are emphasized are often those
that are in line with theorms and modes of reasonithgtsit comfortably within privileged

knowledge ordes (Parkinson 2012)such as those describedChapter 2 of this thesis
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Structured decisiomaking (SDM) is dramework forenvironmental and publisolicy
decisionmaking thaimay facilitate thgrocess of complex decisianaking(Gregory 2012)

The procesgrovides a deliberative framework that guides meanirggeholdeparticipation
and attempts to address power asymmetries between knowledgebgrdahsing multiple ways
of knowing andhotemphasiing consensudn line with this reseech demonstrates that when
SDM is used in a public input context, a broader rarfgkecision alternatives are explored and
participants are more satisfied with their decisi@hvai, Gregory, and McDanie001)
Therefore, SDM coul@ddress certain challenges associated with the EIA process that were
identified in Chapter 2 of this thesis.

The SDM procesmivolvesacollective definition of the decision problem, elicitation of
stakeholder values, gemion ofevaluation criteria and decision alternatives, and evaluation of
alternatives againsghe evaluation criterido understand the consequences of eacisidac
alternative(Gregory 2012)Research suggests that SDM allows decisiakers to understa
the consequences of decisions by actively exploring the decision space themselves mather tha
passively receiving informatiofDowlatabadi 1995)As a result, decisiemakers are more
likely to meet 0 exceed initial prioritiegCzaika and Selin 2017Additional research in
conflict-riddled conservation areas showed that group deliberation as a result of SDM lead to the
identification of options best suited to reduce con{lRedpath et al. 2004furthermore
researclshowsthat when SDM is used in a public itpcontext, a broader range of decision
alternatives are explored and participants are more satisfietdheidlecisionghat are made
(Arvai, Gregory, and McDaniels 2001)

Seriousgamesare educational rokplay simulation activities thanable students to

explorethe SDM processin theseactivities,instructors assigatakeholder roleand a realistic
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decision contexio participantswho mustthenadvocate on behalf of their rale asimulated
public negotiation. Oftentimes, there is an assigned deeamsaker whamust draft a policy
decisionat the end of the experien&erious gamearecommonly use@s a experiential
learningtool to teach students abdine social processes thiateractwith regulatory scienceas
well asto evaluate the processand outcomes of sustainability decision problemd
negotiation{Czaika and Selin 2017; 2016; Stokes and Selin 2016; Herbst and Schwarz 2011)
One study found thatostsecomlary studentexpressed learning about how scientific
uncertainty affects policy decisions asatial processes affect environmental negotiatadies
participating in a serious ganfecused on international mercury politi&tokes and Jia
2016) Serious games theflorerepresent an excellent learniagtivity in the postsecondary
context.

This chapterdescribes an educational activibhat enables postecondary students to
explore howsStructuredDecisiorMaking (SDM) mayaddress kowledge conflictsn an
EnvirormentallmpactAssessment () context The educational activity is designed based on
the results from the Chapter 2 case stofdhe Muskrat Falls Project and takes the form of a
rolepl ayi ng si mul a tinwhichstidents participate i@ulglie eaingvhich
culminates in a final decision about whether to approv@tbgct Thepublic hearing structure
either follows the conventional A process or ussan SDM approachand students are
encouraged to refte on their experience at theceaf the activity through a series of surveys and
in-class discussion3 here are four participants in each group, including the deemsalker, the
Nunatsiavut Government, the Labrador Land Protectors, and Nalcor Eneeggedikion
context centres arodrthe issue of reservoir flooding as a physical mitigation measure to reduce

the bioaccumulation of methylmercury. The students either follow a decisaéimg framework
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of a typical EIA or an SDM framework. At the end oéthctivity, the student assigng role

of decisionmaker must decide whether to approve the Project and under which mitigating
measures, as well as provide justification for their decision. Finally, students receiveuavese

and postsurvey and engge in a class discussion to proineflection upon the science and

policy interactions in an EIA context and the social, human health, environmental, and economic
dimensions of environmental decisioraking. This work contributes to the ongoing

improvemem of the Canadian IA procesdy educating future environmental leaders about
pluralistic approaches to environmental decigizaking.

3.2 Description of Serious Game

3.2.1 Serious Game Design

The serious game is a foparty, single issue, scoreable simulation gahhe. premise of
theseriousgame is a simulation of a public hearing that occurred during the consultation portion
of the Muskrat Falls EIA, after the completion of S by Nalcor m 2009and prior tgproject
sanctionin 2012 (see Figure 21 for details of the Project timelindljhe decision context
centres around the issue of reservoir flooding and associated methylmercury impacts. There will
be three preselected decision altertinaes, selected based on the resultthefcase study analysis
in Chapter 2 of this thesi®ptionl is to gprovethe Roject with partial (70%) reservoir
clearing option 2 is to gprovethe Roject with full (100%) reservoir clearingnd @tion 3is
not toapprovethe ProjectThis activity is intended to ban adaptation of the Muskrat Falls
Hydrodectric ProjectEIA processandthereforels not wholly representative tie procesgself

andstakeholder inpuihat was elicited throughout the process
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There are three levels of randomization in this serious game. First, participants are
randomly asigned to either a structured or unstructured decisiaking framework. Next,
participants are randomly assigned to a group of 4 participants with whgmplédyethe game.
Finally, each participant is randomly assigned a role to play based on the Misdlaatise
study. There are four roles: the Minister of Environment and Climate Change (the decision
maker), the Nunatsiavut Government, the Labrador [Rxotectors, and Nalcor Energy (the
Project proponent)A simulation facilitator is needed emsurethe activity runs smoothly and
answer questiong he role of the facilitator is not to facilitate or direct the meetings in any way;
the instructions giveto participants should be clear enough for them to conduct their own
meeting.Multiple iterations ofthe game run in concert imaedium tolargesizedlecture hall.
Before starting the game, participaateinstructed by the facilitator to engage in discussion
solely with their group.

Theserious gamancludestwo differentframeworks for decisiomaking that students
follow and variousneasureshat excourage students to reflect on the quality and outcome of the
decision(Table3.2.1.1). The students are placedherin a group thatollows a SDM
framework or an unstructured decisioraking frameworkwhich is intended to replicate a
typical EIA procss.The quality of the decision processmeasured using-@oint Likert scale
surveysgiven to students before and after the activity (see Appendices B.1 &)dThé
variables associated with decisigumality include whether participants felt there veasugh
information for the decisiomaker to make an informed choice, whether the decisiank e r 6 s
choice reflected the information presented by participants, how satisfied participants were with

the decsion, and whether the decision reflected the carscef their role and those of other
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stakeholders. The decision outcoimassessed byhich alternative is selected by the decision

maker, rolespecific preference point scores, and the total preferencegoores of groups.

DecisionMaking Frameworks

Structured Decision Unstructured Decision
Making Making

Decision Quality Surveys  Decision Quality Surveys

Decision Quality and Decision Alternative DecisionAlternative
Ol R el Selected by DecisieMaker Selected by DecisieMaker

Preference Points Preference Points

Table 32.1.1 Seriousgamedesign

The quality of decision outcomes can be measured in terms of how well the decision
represents the goals and priorities of stakeholderfiawdvell the decision compares to other
alternativegCzaika and Selin 2017Preferene points present a way to operationalize these

somewhat abstract concepts of decision quality and decision outcdineegame design. Each

stakeholder role will have different amounts of preference points associated with each decision

alternative found inheir role instructiongTable 32.1.2). This game design element
operationalizes the first dimension of quality etion outcomes. If the preferred decision
alternative for a given stakeholder is selected by decisiaker, the stakeholder will gaing

maximum number of preference points.
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Roles andAssociatedPoints
Decision

. Nunatsiavut | Labrador Land| Nalcor Energy| Minister of
Alternatives

Government Protectors (Total Points)

Option 1: Approve
project with partial
reservoir clearing

Option 2: Approve
project with full
reservoir clearing

Option 3:
approve project

Table 32.1.2 Preference point allocation for various roles

There will also be total preference point scores for each group, which repressmirth
of the total preference points from each stakeholder. This addition to the game operationalizes
the latter concept of the quality of the decision outcome. The gamtheviefore be designed to
have one decision alternative which achieves the PBretdier of achieved outcomeBhe
Pareto Frontier represents the policy choice whereby improvement in one policy dimension
coincides with decline in one or more additiopalicy dimensiongMattson, Mullur, and
Messac 200 The alternative on the Pareto Frontier is Optiof@hprove with full (100%)
mi t i g laetause thi® option represents thawimch the preference points are maximized for
all stakeholders

3.2.2 Activity Timeline

The serious game activity follows thimeline in Table 2.2.1. Participantsaregiven

five documents to read before claghese mcludeanIntroductoryPresentatior{AppendixB.2),
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which introducegarticipantdo the game, how it is played, and some backgrounfodmation

aboutEIA, aGeneralinstructions document (Appendsk3), whichbriefs participants on the

premise of the game, a Scientific Briefing document (Appe#diwhich conveys scientific

information about hydroelectric projects and methylmercuryacomation and

bioaccumulationt hei r r ol eds i nB.% B.6 B.7, B.B which detAilp@aehn di c e s
stakehol derds concerns, Vval uabsscussioreGuideo nsi bi | it
(AppendicesB.10, B.10), which guides students through the discussion portion of the simulation

using either an SDM or unstructured framework.

Unstructured DecisionrMaking Framework  Structured DecisiorntMaking Framework

Before class Before class
1. Random assignment of stakeholder 1. Random assignment of stakeholder
role role
2. Review docurants (20 min) 2. Review documents (20 min)
3. PreSurvey and quiz (10 min) 3. PreSurvey and quiz (10 min)
During class During class
4. Opening statement (5 min) 4. Opening statement (5 min)
5. Unstructured group discussion (30 5. Structured group discussion (20
min) min)
i Each party is given a limited 1 Problem definition
period of time tanake 1 Elicitation of evaluation criterie
comments { Evaluaton of decision
6. Government Decision (5 min) alternatives
7. PostSurvey (10 min) T Assessment of tradeffs
8. Class discussion (2@in) 6. Government Decision (5 min)
7. PostSurvey (10 min)

8. Class discussion (20 min
Table 3.2.2.1Serious game activity timeline

Participantsomplete the Pr8Survey and quipnlinebefore coming to clag®\ppendix

B.1). The quiz ensures that the students have read the assigrezinaind the PrSurvey
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elicits initial perceptions abokhowledge ceconstruction andtakeholder and expert input in
envirormental decisiormaking.After organizing into their groups of 4, participants from both
conditions present their rolebs opening state
decisionmaking condition then go through the decision structuririgstasa group discussion
format, whichincludesdefining the problem, eliciting evaluation criteria, and evaluating
decision alternatives. Participants in the unstructured deaisaking treatment engage in an
unstructured group discussion of the samgtlenFollowing group disa@sions, the decisien
makerselectfrom the 3pre-selectedptions based on the content of group deliberationsaend
asked to justify their decision to their group andtmDecision Form (Appendig.11).
Participants will finsh the game upon completion of thestSurvey (AppendixB.12), designed
to capture their perceptions about the decision process and owndewmmpare the with
answers from the Pi8urvey The PostSurvey is followed by a aks discussion about the
parti ci pan the BIA proxgsshomw todeteanaepolicy-relevant social and natural
processes in a decisimnaking context, how standards and norms legitimize knowledge and
knowledge constructigrand how knowledge is asoned about, mobilized, and applied in a
regulatory contextTheentire ativity has a running time between2lhours.

3.3 Chapter 3 Conclusion

This Chapterproposes a novelxperientialeducational activityn the formof a serious
gamebased on th#uskra Falls Hydroelectric Projedase studgiscussed in Chapter 2 of this
thesis. It is appropriate f@ostsecondary students in a variety of sustainabiktated
disciplines | successfullyfacilitated this educational activity in seven undergraduate an

graduate classrooms at the UniversityBritish Columbia in 2019. These classes fell within the
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disciplines of geography, environmental science, environmental studies, interdisciplinary studies,
and applied sciences.
Theserious gamexperiencaliscused hereencourages studentseaagage irdiscussions
relevant to Chapter 2 of this thesis. These discussions initlage abouknowledge
construction in the regulatory conteas well athow knowledge conflicts emerge through
conflicting framings of theolicy problem, disparate norms of knledge construction, and
disputed modes of reasoning about the policy probfemther, it introduces future sustainability
leaders to the SDM framework to environmeimatisionmaking ancencourages students to
recanize the importance of pluralistic appiches to knowledge construction in an EIA context.
Although SDM appears promising, its use is currently restricted to few fields, such as
conservation management. Past research has disproportionately focusé¢idgthes
development of togl comparing different tools, or improving the SDM design process and often
relies on case studi¢Bavies et al. 2014; Huang, Keisler, and Linkov 20Thjs approach lacks
the empirical evidence required to strengthen the claim that &d\address power

asymmetriesnd other shocbmingsin the EIA context
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Chapter 4: Conclusion

4.1 Research Contributions

This thesis provides emmmal supportfor the presencef distinctknowledge orders in
Environmental Impact Assessmenhese findings build on the theoretieatd empirical
contributions of scholars whaghlight the importance of social and institutional processes
knowledge construction in the regulatory sph@éler 2008; Jasanoff 1987; 1991; 2005; Oberg
and MasorRenton 2018)In the case of the Muskrat Falydroelectric ProjecEIA, knowledge
ordersinteracted overlapped, and collided in ways tlggneratednowledgemaking patterns
expressing methylmercury risks to human hedltbreover, this work provides a theoretical
contribution to studies of knowledge politics in EIA by identifying and cateigg potential
knowledge conflicts that may emerge over the course of a controversial environmental regulatory
decision using illustrative examples from the Muskrat Falls case $tuwilly, this thesis
provides a practical contribution to thestainaliity educdion literature in its proposal of an
educational activity thadllows participants to exploteowledge orderand their implications
in a controversial decisiemaking contexandthe potentiafor a Structured DecisioMaking
frameworkto addess suchmplications

In Chapter 2, tiscuss theegulatory and academammmunity knowledge orders in the
Muskrat Falls case studyhese knowledge orders differ in theiays of knowing and reasoning
about policy problemembedded within distingiolitical and institutional order@liller 2008).

The regulatory knowledge order consistdshe Government of Newfoundland and Ladbar,
Nalcor,and EIA practitioner scientist¥he academicommunity knowledge ordéncludes the

academic scientistghe Nunatsiavut Government, asownstream community membeldind
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that these knowledge orders differ in tfeirming of the policy ppblem, norms of knowledge
construction, andthodes of reasoning about the policy probl@imese differencelsave been
noted in other jurisdictions, such @archogenic risk assessmenlimate change, and the use of
embryonic stem cells for scientific essch (Jasanoff 1991; Nisbet and Mooney 2Q0ijieed,
some scholars argue that fi@ming of a policy problem that inkesscienceand the way in
which that problem is discussedn impact theélirection of future research and the way in which
the public is aware aind thinks aboypolicy issues and contributes to knowledge construction
in the public arenéElliott 2011; Nisbet and Mooney 2007; Larson 20FEL)rthermorein
Chapter 2 analyze the implications of the power structures é¢ixét in EIA The implications
of power asymmetries in the Elgxocessare thathe regulatory knowledge ordés privileged
because iperpetuatemodes of reasonintat are in line with the view th#te environment
existslargely for resource extractipwhich other scholars havkily noted(Behn and Bakker
2019; Stacey 2015; Turnhout et al. 2Q20)d isalsoreflected in the Government of
Newfoundl and a+daleldpraehtagedmd ndasyinglizatmof downdgream
community voices, risk peeptionsandconceptualizations of human health

In Chapter 31 incorporatehe implications of the research findings discussed in Chapter
2 into the desigmf an experiential learning activityhis activity builds on previouserious
games designeai sustainability educatiothat are valuable for pesecondary studefgarning
and is novel in itfocus ondomestic policy issues IBIA (Czaika and Selin 2017; 2016; Stokes

and Selin 2016)
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4.2 Research Limtations

The Muskrat Fallsase studys limited in itsgeneralizabilityto other casesut also
provides substantial insight intmwthe Canadian EIA processldresses megaprojects,
particularly hydroelectric development legaciesqualitative inquiy, case stdies are
generalizable to theomather tharto populationgYin 2014b) The Muskrat Falls case
therefore not necessarily representative of all#hACanada

In many ways, Muskrat Falls an exceptionatase Many interviewees expressed titat
is one ofthe mosintensely studiedlAs in Canadian historfinterview 8; Interview 6;

Interview 2; Interview 5; Interview 10Those who patrticipated in the EIA process describ
boxes upon boxes of scientific data and informattiat were reviewed by expert panels and
wide varety ofregulatory expertéinterview 10; Interview 2; Interview 6Yhere was also
significantly morepublic engagement in the Projelctin is typicain an EIA the Joint Review
Paneltraveled to dozens of potentially affected commasiandepresentatives from Innu

Nation contributed significantly to the design and implementation dPtbject(Interview 10;
LeBl anc 2020atapdheAdsbambanPeNew .BAdditonalyAgr e e me
due to concerns about the government handling of the Project, there was a Public Indjuiry he
2019 and 202(QLeBlanc 2020a)Moreover, the case attracted significant media attention, with
protests andunger strikesicross the countCBC News 2012a; Brake 281CBC News 2016;
Barry, White, and Goodyear 2016)

Despite thee exceptionalitiedMuskrat Falls is also representatofethe broader issues
identified in EIAandtheoretical concepts in the realm of science and ydhor instancethe

limitations in geographical scope of the study area and data gaps that mired the early part of the
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Muskrat Falls EIA are also present in other jurisdicti@iagh & al. 2020) Marginalization of
certain voices, in particular Indigenous voices, has also been noted in the case of the Site C dam
in British Columbia(Behn and Bakker 2019Additionally, conceptualizations of human health
that prioritize the biophysical aspects of health have alsodm®mmentedn other EIAs in
Canadafor instance in the case lojdroelectric developmeim northern ManitobéHackett,
Liu, and Noble 2018a; Peterson, E. & Kosatsky 201Bbjerms ofconnections to theoryhe
findings discused in Chapter Zlustrate the presence of knowledge orders identifietiher
2008 andthatcompeting knowledg claims and scientific uncertainties are assessed and
legitimized based on values and normative cono@vilier 2008; Jasanoff 1991 hereforethe
case study analysis in Chapter 2 may be representative of the larger lands$gajveedéctric
development legacies iCanadandthe HAs that assess such projedtss also representative
of broader theoretical ceaptsin knowledge politics and civic epistemologies

Further limitations to this research include the lack of evaluation of the serious game
educationahctivity proposedn Chapter 3Therefore, | cannanhake claims about the quality of
the activity orwhether the learningbjectiveswvereattained by the participantslowever,
anecdotallymany studentand educatorenjoyed the activity, witlseveraledicators repeating i
in subsequerdemesters

4.3 Future ResearchDirections

There are several future directidios this researchsome of which would address the
limitations discussed in section 4H-rstly, the experiential learning activity described in

Chapter Zouldbeevaluated fowhether it achieves the intended learning outcoohexploring
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knowledge politics in EIA andrhether SDM offers insights to participants abebtat
constitutesneaningful steeholder participation

Secondlytheassumption that SDM aids the process and outcome of complex
decisionsn pluralistic regulatory contextsught tobe empirically evaluatedruture research
could use the simulated learning activity presemedhagter 3in postsecondary student
populations to empirically testhvether the use of SDM leadsadlifferent experience and
decision outcom#hen compared with those who follow the unstructured deeisiaking
framework.The experimentould includea mulipart design with one independent variable
(structured decision amstructured decision) and various dependent varialiieh
operationalize the quality of the process drdisionoutcome The dependent variables
measuring the processuldinclude wheter participants felt there was enough information for
the decisio-maker to make an informed choice, whether the decisiank er 6 s choi ce r e
the information presented by participants, how satisfied participants were with the decision, and
whether tle decision reflected the concerns of their role and those ofsittierholders. The
dependent variables measuring decision outoosnéd include which alternative is selected by
the decision maker, rolgpecific preference point scores, the total prefegroint scores of
groups.The experiment could follow the sameusture as the activity described in Chapter 3
(Table3.22.1). and use the sanseirveys (AppendiceB.1 and B.12pand the Decision Form
(Appendix B.11) presented in this thesis to collaet data.

Finally, astudy ofwhetherthe categories of knowledgmonflictsidentified and described
in Chapter Zapplyto other controversial regulatory decisiamsuld providefurther insight into
knowledge politics in ElAand whether these conflicts are representative of the broader Canadian

regulatory landscap&orexample, as the Site C dam share some similarities with the Muskrat
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Falls Project, its possible that the sansategories of knowledge conflicts apply to that case as
well.

4.4 Policy Implications

Following the conceptualization and implementation of tegearch, the new federal
Impact Assessment AtAA) entered into force. Although this iteration of the ledisla is
finalized, it will hopefully continue to be improved upon in the future. My research provides
insight into avenues for improvement of il\the Canadian context, detailed below.

The new legislation is transformative in that it expands the scdpaditional EIA to an
Impact Assessment (IA) model, which focuses in on sustainability goals more broadly rather
than specific environmental pacts(Johnston 2019)rhe consequence of this changthat a
more expansive range of impacts will be considered in assessments, including social, economic,
gender, ad human health impacts. This is a welcome addition to a process that has previously
been fragmented in its treatment of human health imjetskett, Liu, and Noble 2018a;

Peteson, E. & Kosatsky 2016b; McCallum, Ollson, and Stefanovic 2848) like the Muskrat

Falls case discussed in Chapter 2, is somewhat nawrisvinterpretations of what constitutes a
meaningful impact on human health. Additionally, the Act doeseasttict participation in
assessments to a subset of interested parties as did the 2012 ledikbatision 2019)This is
another positive aspect of the legislation because, as the Muskrat Falisuthsdemonstrates,

the role of community activists in knowledge construction is important for framing ttoy pol
problem and reasoning about it in a way that reflects the knowledge orders to which community

members adhere.
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Despite these improvementsthe legislation, there remain significant areas that could be
improved. For instance, there is still a sigrafit amount of discretionary power given to
decisionmakers(Johnston 2019)Scholars often criticize expansive discretionary power because
it tends to reduce transparency and accountability in deaisaking(Stacey 2017)Iindeed, in
the case of the Muskrat Falls Project, the Governmeneuwffdundland and Labrador was not
required to provide a formal justification for its lack of implementationefthl EAC6 s
recommendations and therefore did not, resulting in a lack of accountability to downstream
community members. In the future, decisioakers should be required to provide a detailed
justification for decisiormaking that addresses the concern$ireed by communities, which
many scholars have recommended in the (iittson, Doelle, and Sinclair 2016; Sta@&A.7)
Others recommend legally binding recommendations from scientific and expert panels to resolve
the accountability issug(Calder et al. 2020however | am skeptical of such strict measurefs tha
could reinforce existing power structures and encourage adherence to dominant regulatory norms
and modes of reasoning.

Furthermore, despitée legislation opening participation to the entire public, it is unclear
whether this will result in meaningfplrticipation. Scholars argue that power asymmetries can
result from lack of public access to funding and knowledge about the EIA p(dceshout et
al. 2020) Unfortunately, there are no requiremefatsparticipant funding programs in the new
IAA (Johnstor2019) This could exacerbate existing inequalities identified in Chapter 2 in the
regulatory sphere. Future iterations of IA legislation $thdwidge this gap by providing
guaranteed funding for groups that wish to participate meaningfully in thesprd@gditionally,
public participation in the process needs to occur in the early stages; the concept of Project

Inertia described in ChapterilRistrates the importance of early injection of scientific and local
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knowledge in the IA process before pokiiinterests and legal constraints limit decision
making. In the case of IAA, the public will have the opportunity to participate in the ptannin
phase of the Project, however there are cases in which decisions can be made immediately
following the publiccomment period, which indicates that decisions will largely be made prior
to the finalization of public inpytlohnston 2019)Such measures unfairly constrain knowledge
construction to predefined tefines and should instead be flexible to accommodate local
knowledge and scientific knowledge constructed outside of the regulatory sphere.

It is unclear how the new legislationlinntegrate different knowledge orders. Although
the Act mentions coorditian with Indigenous authorities, which could aid in the integration of
different ways of applying and legitimizing ndMestern forms of knowledge, the colonial
government maintainsuthority over decisiomaking(Johnston 2019)This awhority means
that the dominant Canadian regulatory civic epistemologyetinghasizes consensus instead of
differences in stakes, does not acknowledge the importance of historical and political contexts in
decisionmaking, and prioritizes relative modesreasoning will remain intact. The integration
of distinct knowledge ordsmrequires the disruption of this broader civic epistemology.

To move towards a more inclusive and pluralistic form of IA, we need to make room for
different knowledge orders in tmegulatory sphere by acknowledging power and politics,
emphasizing delibation in the public arena, and providing viable avenues for resolution of
knowledge conflicts. Some scholars argue that EIA should include the establishment of impatrtial
governmenbodies involved in initial decisiemaking, with opportunities for ministef or
cabinet review or reversal of decisidi@&bson, Doelle, and Sincla2016) Although | agree that
it would reduce public perceptions of tlaek of impartiality in current decisiemaking, | would

like to problematize the assumption that impartiality in these government bodies will result in
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more inclusive decisieomaking. Indeed, as previously discussed in section 2.6, Turnhout et al.
2020 cbtail the perils of dgoliticization of regulatory decisiemaking, in which norms of
knowledge construction, evidentiary standards, and modes of reasoning held by powerful elites
are maintained. Instead, there should also be an explicit acknowledgésiakies via an
assessment of the distribution of risks and benefits of a proposed undertaking and analyses that
detail the historical and political contexts that could influenaésdmrmaking. Additionally,
knowledge construction in IA should resembl2MB emphasize different ways of knowing to
accommodate contrasting knowledge orders, focus on deliberation rather than consensus to
generate a broader range of decision alternatares explicitly acknowledge values and
objectives early in the processngilly, | agree with other scholars who recommend that future
legislation include a decision appeals process that be used to dispute scientific rationale and
evidence used for regutay decisioamaking, similar to how in the US, regulatory decisions can
bechallenged in couriGibson, Doelle, and Sinclair 2016; Miller 2008; Jasanoff 1991)

Despite the promising and leggnpromising aspects of the new legisbat; it is not
likely that enough time has passed to fully understand the social, environmental, economic,
cultural, and human healtelated consequences of the new @aterview 7)Wh et her t he
goals of a jusfiable decisioamaking framework that aims to promote sustainability are
achieved will depend on future policy and implementation at the provincial and federal levels of

government.
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Appendices

Appendix A : Chapter 2 Case StudySemiStructured Interview Instrument

1. When did you/your Quanization become involved in the scientific and/or policy debates
surrounding this project? What prompted your involvement/the involvement of your
Organization?

2. In your view/the view of your Organization, what are the potential risks and benefits of
theMuskrat Falls hydroelectric project? How are these distributed?

3. What is your/your Organizationds i mpressio
that the Projetowent through, especially as it relates to human health?

4. The credibility of the initial asessment was called into question by community members,
community organizations, and independent researchers. Why do you think that was the
case?

5. WhatisyourlyouOr gani zati onés i mpression of public
Assessment processdithe Joint Review Panel process?

6. What are your/your Organizationbés | mpressi
recommendations?

7. What are your / y qression®of thalndeperadént Experd Advisoryn
Panel 6s6 recommendati ons?

8. Inthe IndependeriExpert Advisory recommendations, it was documented that there was
disagreement about the interpretations of predicted methylmercury impacts. Where do
you/does youOrganization stand on this?

9. What role do values play in the Environmental Assessment [@ces
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Appendix B : Educational Activity lllustrating Knowledge Conflicts Environmental

Impact AssessmenDocuments

B.1 Pre-Survey and Quiz Given to Students Before the Activity

1. What is your current level of study?

Undergrad Undergrad Undergrad Undergrad Graduate
Year 1 Year 2 Year 3 Year4 or5

2.What is your student number?

3. What is your area of study?

4. What group number were you assigned to?

5. Whatwas your assigned role in the game?
Nunatsiavut
Minister Government Nalcor Energy  Labrador Land Protectors

6. In general, how comfortable ayeu speaking in a small group setting?

Not very Somewhat Very
comfortable comfortable comfortable
1 2 3 4 5 6 7

7. Do you think policy decisions involving hydroelectric projects, such as the Muskrat Fa
project, should include public input or should they be largely made by technical experts

Entirely by Both public Entirely by
public input and experts experts
1 2 3 4 5 6 7

8. In general, how knowledgeable am@u about hydroelectric projects and their various
impacts?

Not very Somewhat Very
knowledgeable knowledgeable knowledgeable
1 2 3 4 5 6 7

9.In terms of the decisiema k e rilily $0 make a decision about whether to approve the
Muskrat Falls project and under which conditionsydo feel as though they have enough
information about the issues at this time to make an informed decision?mRem#his we
are asking for yourmnion and not for your role's opinion.
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Not nearly

enough Just enough Too much
information information information
1 2 3 4 5 6 7

10.Imagine you had 100 points to distribute between the different dimensions of impact
(economic, human health, salc and environmental impacts) in the Muskrat Falls case ba
on how importan¥ OU think they are (not your role's opinion). Allocate themeh@ll points
must add up to 100):

Number of points given to economic costs of reservoir clearing /100
Numbe of points given to potential increase in human exposure

to methylmercury /100
Number of points given to loss of accessr&alitional harvesting /100
Number of points given to benefits of greenhouse gas reductions /100
The following are comprehensiguestions about the documents you were asked to read
(General

Instructions, Scientific Briefing, Role Instructions, Discussion Guide, Introductory
Presentation)

11.Who is the Decision maker?

Nunatsiavut Labrador Canadian Newfoundland Nalcor
government Land Minister of and Labrador Energ
Protectors Environme Minister of y
nt and Environment and
Climate Climate Change
Change
12.Which step of the EA process is this game taking place in?
After Project Between Before Before deciding
approval the deciding  whether an EA
impacts which IS necessary
studied  impacts to
and study
before
project
approval

13.Where are methylmercury concentrations the highest?
At the bottom of At the top In estuaries In freshwater
the food web of

the food

web
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14.Please list three concerns related to your role. If you are playing the Minister, please
three
things that your decision should be based upon.

Table B.1.1Pre-survey and quiz
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B.2 Introductory Presentation

Muskrat Falls

Hydroelectric Project

[ntroductory Presentation

Figure B.2.1First slide of introductor y presentation

Agenda

@ o [ &F = $i

Game Objectives Key Concepts Playing the Game The Players The Options on How the Game
the Table Differs from the
Actual Case

Figure B.2.2 Second slide of introductory presentation
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Game Objectives

Explore the role of scientific information,
scientific uncertainty, and values in the
Environmental Assessment (EA) process

Provide your input for the improvement of public
participation in the EA process!

Figure B.2.3 Third slide of introductory presentation

Key Concepts: Environmental
Assessment (EA)

- EAs are decision-making tools which aim to identify significant
adverse environmental effects associated with development
projects like hydroelectric development

- Goal of EA: provide the government decision-maker with the
information necessary to decide whether to grant project
approval

- Whether to grant project approval is based on whether there are
significant adverse effects associated with the project and
whether these effects can be justified under the
circumstances

+ This means that a project can be approved even if it has adverse
environmental effects

Figure B.2.4 Fourth slide of introductory presentation
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Key Concepts: Case Background

- Muskrat Falls is a hydroelectric facility located
on the Churchill River in Labrador, Canada

- Aspects of the Project were met with vocal
opposition from many community members and
Indigenous governments

- This game centres around the scientific
controversy surrounding methylmercury
contamination of locally caught foods

Figure B.2.5 Fifth slide of introductory presentation

Playing the Game

- The game is an adaptation of the Muskrat Falls Environmental
Assessment, which occurred between 2006-2012

+ The information presented in the documents is an abridged version of the real
environmental assessment documents

+ The documents are illustrative rather than comprehensive

- This game takes the form of a Special Topics Public Hearing that is
based on a real Special Topics Hearing that occurred in 2018

+ Goal of the hearing was to make recommendations to decision-makers

Figure B.2.6 Sixth slide of introductory presentation
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Playing the Game

- Each player must read,
in the following order:

1

w0

. Introductory

presentation

2. General instructions
. Scientific briefing

4. Role-specific confidential
instructions

5. Discussion instructions

Figure B.2.7 Seventhslide of introductory presentation

Playing the Game

There is flexibility in how the Game Schedule:
game can be played
There is room for creativity in how you
want to present your position

. Consent process

. Pre-survey
However, you need to remain true to the
instructions in the confidential individual
instructions

. Opening statements
. Group discussion

. Minister’s decision and justification

Y Ot s W N

. Post-survey

Figure B.2.8 Eigth slide of introductory presentation
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Figure B.29 Ninth slide of introductory presentation

Figure B.2.10 Tenth slide of introductory presentation
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