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Abstract

This project emerged as apportunity to documemndigenous knowledge and strendpased
solutions to address the environmental and health impacts ofdhgdimicdam projects ithe O-
PiponNa-Piwin Cree NationAs documented in the pages that follddydro dams adversely
affected local food production in these communities in particular traditional hunting and trapping
grounds, fisheries were devasted, water quality was impaired, and shorelines were eroded.
Members of OPCN have shared stories and narratives about the ways they have expbke&enced
heath impactof hydro damsuch as diabetes, cancer, heart attacks and skin difesteeserged
when hydroelectric projects entered BCNterritory.

This thesis wasollaborative research withhydroelectric danmpacted communyt OPCN.
The researclobjective was to providean opportunity for the @iponNaPiwin Cree Nation
(OPCN) community members to document their hydro dam experieflcesesearch aietto
understand the spatial temporal implications of hglrctric dam projects in Northern Cree
communities before and aftbydroelectricdam operations, and how communities experienced
the changes in their environment. The researcH ggalitative research methods to achieve the
research goals. Qualitative methods ased herasnarrativebased methodand in thisthesis,
they were undertakerthroughinterviews with Elders, Knowledge Keepers and Users, Fishers,

Hunters and Trappers in OPCN.

According to OPCN community memisérexperiences, thecumulative impacts of
hydrcelectricd ams 6 i ncr e a s ebdingprebdems. ihesa nudhulative impacts have
been voiced by th®©PCN communiy through different platforms such as social media,
newspapers, conferences and recently at the United Nations Permanent Forum on Indigenous
Issues (UNPFII) held on the ®#of April up tothe 28" of April 2023 in New York, USA. The
2023 UNPFI1l theme was focused on Alndigenous

health and climate change: arighta s ed apgcudaacahad Survival, 2023

This thesis wildocumentommunity experience and perspectivesh@environmental health
impacts & hydroelectricdans and present the impadtsnon-community membersnddecision
makers including governments, and it will highligldilective solutions used taddress such

impacts. The maps in this thesis will help communitiesinderstandhe changes brought by



hydrcelectric danprojects on the environment such as changes in land use and flooding. L-ocation
based narrativgeresented in ArcGIStorymapéA web-based digitaplatformthat integrates text,

pictures, videos, audio, maps and legends to help users explore the Coitent i Do onment a
n . Xdwill) help noncommunity members understand community membexgeriences. This

thesis is part of a larger, Indigendes project, Wa Ni Ska Tan Alliance of Hydhmpacted
Communitie$, and Kitatipithimak Mithwayawifiwhich are working to increase awareness of

hydro impacts.

! https://hydroimpacted.cAMa Ni Ska Tan Alliance of Hydrtmpacted Communities.
2 https://covid19indigenous.cKitatipithimak Mithwayawin
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Chapter 1: Introduction

1.1Background: Hydroelectric dam projects

Globally, hydroelectric power is now advertised as clean and renewable energy, with China

as the largest producer followed by Cangda E A, . Sudh Drbjects e had devastating

impacts that adversely transformed ecosystems as well as the lives and livelihoods of communities

( El k ai mtisai@patédthat global electricity demand will increase in 20220r enc zi k ¢

al

, . 2DR4a)worl dés first hydroelectri(BlA)ypnr oj ect

Northumberland, England in 1878. Four years later, the commercialisation of hydropower was

opened. The first commercial power plant began operation in(l882 | ded Age, 1878;

Nunez, an@ i0wal [pcated across Fox River in Appleton, Wisconsin, ((§iled Age,
18781882)

Hydro dams originally were meant to create water storage for electricity generation, supply
water for agriculture, and industries, assist river navigation and mitigate flopd®g | d e d
1878, R o s e n b e Hoyvever,tthe afficiency o2 daf €e¢hnology in delivering these
services has been questioned and heavily debated widblgdgtent that 3 450 dams have been
removed in Europe (Sweden, Spain, Portugal, United Kingdom, Switzerland and fFrivhae a n
et al., 2018)

ALarge dams and river diversions have prov

contributing substantially to the destruction of fisheries, the extinction of species, and the
overall loss of the ecosystem services on which the human economylslepleair social
and economic costs have also risen markedly over the past two dg€ausl, 1998,
p636) 0O

Dam construction produces glofsdale environmental effects such as water diversion,
exploitation of groundwater aquifers, stream channelization anddatenment water transfer
(Rosenberg. et al ., 2000)



1.2Hydro dams in Canada

In Canada, hydroelectric projects started as early as 1885 along Montmorency Falls to
provide lighting to the city of Quebgc B e | | a v a.nlrc Montreal, Sy@irbelectric projects
started in 1892 alonthe Lachine Canal. In Manitoba, the Minnedosa River plant was the first
hydropower generating station which was completed in 1900 and the Buntzen Lake Plant in
Vancouver began production in 1903R 0 b s 0 n New Brar&\wick built its first hydropower
generating station in 1904 along the Meduxnekeag River and five years later Alberta developed

its first hydropower plant.

Focusing on the belief t hat hydro project
( Wal dr a nrirst Na®oB8s&gmmunities across Canada have to deal with problems associated
with flooding, dam construction and river diversion. Even today, Indigenous communities still
debate the issues of relocation, compensation, retraining and the generabsocioic upheaval
surrounded by hydro danfj®awkins (2019); James (2019); Robson, (1990)

1.3Hydro dams in Manitoba

In the history of hydroelectric generation in Manitoba, generating stations were meant to
support small population centres like Brandaritds://www.hydro.mb.ca/corporate/history/

However, the early 1960s marked the introduction of hydroelectric 4megects that not only
provided power to Manitoba alone but could potentially supply energy to other provinces and even

beyond provincial borders like the United States (Kulchyski, Aboriginal Rights 133).

In Northern Manitoba, the first hydroelectric project to significantly impact First Nations
was built in 196, known asKelsey GeneratingStation Kelsey GSparticulaty impacted TCN.
The hydro dam that directly impacted local First Nations wastia@d Rapidam which was
built in 1965, located along the confluence of the Saskatchewan RiveZ et Lake. This period
marked the beginning argumentdetween Manitoba Hydro and Northern Cree Nations because
little to no consultation of the Indigenous communities living along the river systems took place
(McClullum & McClullum 104;( Ku |l ¢ hy s Accordin@t0 Kukehyski, (AboriginaRights
132), ManitobaHydro failed to address the harm by not meeting/addressing the needs and
expectations of the affected communitieKi ak nes s, 2000 ;. MawitobaiHpdoal T al

2


https://www.hydro.mb.ca/corporate/history/

did not consult affected communities in their proceedings, and they did not seek their consent.

Their projects

ar e

| a(bvne | | Jeadm ebesausé 8 thed gssociatesi o f

adverse impacts on the traditional way of life, culture and the environment.

The Grand Rapids generating station consitvacstarted in 1960 and completed in 1968
and thestation generates 479 megawdttdla ni t o b a K\Waditoba Hydrd) Hawever,
the planning and construction of the dam made the people of Chemawawin Cree Nation move by
force to Eeasterville by the government of Manitgb&va | d r a mAfter th® Gré&n)l Rapids

project was completed\(aldram, 1988)the government shifted attention to the Churchill and

Nelson Rivers to further increase hydroelectric generation. The Churchill River Diversion (CRD)

project emerged in this era.

Fi gdreThe Churchil

%

Flow direction
1

3

—_—

Transmission Lines
= 230kV
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The CRD was meant to divert the natural Churchill River flow in South Indian Lake
through Rat River and Burntwodrlver into the Nelson River system. The CRRsmade up of
three main components i) The Missi Falls ii) The South Bay Chamtkli) The Notigi Control
Structure.The other CRD component, the Issett Lake ymede corridor diverts water from the
south bay of SIL to Issett Lake creating a new outlet which flows into Rat River, Burntwood and
Nelson River. The Issett Lak®rridorfloods NCN( Engi neer s Geoscienti st s
The Missi Falls and Notigi are not generating stations, they are control structures. Their purpose
is to control the movement of water in both directions, either upstream or downstream depending
on Manitoba Hydro's needs (OPCN community member, 2022jeTh@o natural flow of water
between the Missi Falls and the Notigi control structure. The South Bay Diversion Channel is a
9.3km long marmade channel, filled with concrete to allow Churchill River to flow into the Rat
River. Following the same GrandRds style, the community of South Indian Lake was made to
relocate and restablish itself in the po$ibod environment by the government. These
displacements were not compensated and later these two communities suffered grave

environmental and healtmpacts.

Another hydroelectric megaroject, the Wuskwatim generating station was built between
2006 and 2012 along the Burntwood River at Taskinigup FallsC N, . IRi®al206megawatt
run-of-river hydroelectric generating station located in the Nelson House Resource Management
Area (Nisichawayasihk Cree Nation (NCN)} is owned by NCN and Manitoba Hydro, jointly
known as the Wuskwatim Power Limited Partnership (WPLP). The main purpose of the generating
station was to increase hydroelectric energy to harness export opportunities. The station had
negative impacts oNCN andthe Tataskweyak Cree NatidhNCN, .2 01 9)

Currently, the newly built Keeyask generating station along Nelson River can produce 695
megawatts and produce 4,400 gigawatts of hours of electricity eacli yeart ps: / / keeyas
2 0 1 Ohe Keeyask project i®cated in theSplit Lake Resource Management Area. It is a
partnership between Manitoba Hydro and four Manitoba First Nations: Tataskweyak Cree Nation,
War Lake First Nation, York Factory First Nation, and Fox Lake Cree Nalfiba.Keeyask
generating station had a major disruption of both traditional livelihoods and cultural and spiritual
identty(Buckl and & O6Gorman, 2017)



Before hydroelectric development, affected communities survived from-based
produce such as hunting and gathering; techniques inherited from their lineages. Therefore, well
known social and economic activities that sustained and strengthened thepmmectedness
among First Nations have been disrupted. Food production has been comproriisedh r e n s ,
2 0 2 ttaylitional hunting/trapping grounds disrupted, fisheries devasigdi c k | and & 06 Go
2 0 1, water quality impaired (Gillian and Thomas, 1994; Rosenberg et al., 1997), the fish quality
deteriorated, habitat fragmented Dy nesi us & ,Nhebavg anetals (metcarg) 4 )
contaminated lakes, reduced water levels, unstable ice, eroded shorelines, involuntary
displacements and health and wellbeing compromised. These health and environmental impacts

continued to increase even after 50 years.

The increasing need fonydroelectric projects amplified inequality between Indigenous
and Nonlndigenous individuals and communities. The noticeable impacts of hydro projects
include fluctuating water level6 Be hr e n s, 2021; Buckl and & O0O06GoO
Ni | s s o nlgss of fb&p@lgins and riparian zones, adjacent wetlands and loss of river deltas
and ocean estuarigssRo s en b er g . la someadases, thds® &fécys have been further
exacerbated by cumulative impacts of multiple dams and infrastructure along with single
catchment areas (e.g., Churchill River Diversion and Jenpeg in Northern Manitoba). Hydro
projects involuntarily displaad community membeiiswhi ch made them O6nomad:
in their territories. In many areas, mesdegctor and regional support networks have become
essential in strengthening communities to advocate foihatm mitigate the adverse effects of
dams. Here in Winnipeg, an Indigenodsd partnership called Wa Ni Ska TaAn Alliance of
Hydro-impacted Communities supported and worked for the rights of hytracted

communities across the province and elsewhere in Canada.

Similar works and research across Manitobe
Frontiers, 1972 provided thougptovoking impacts of meghaydro projects in British Columbia
like the drying of small lakes and oil floating on top of lakes, duringdahstcuction of the W.A.C
Bennet dam (1963). Thibesisresearch also colladevith recent Canadian works on the impacts
of mega hydroelectric development projects by acknowledging what already exists and has been
published. This includes the works condictbyBu c k| and & O6,Guha coliata | (20
community voices on the negative impacts of hydro dams on people and the environment, the state
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of erosion Elkaim, 2020) unstable ice and flooded memorial sites/grave yar&se r g e n 202«
destruction of traditional county food wepB e h r e n snpairetl et quality Tahsi n, 202
and more recent personal opinions through social media platforms like LinkedIn and Facebook
from Les Dysart (OPCN), Robert Spence (TCN) and Angela Levasseur (NCN). They shared their

experiences on how mega hydroelectric projects are disconnecting fvreaptée land.

1.4 Health impacts of hydroelectric dams

The contamination of the land and water through hydroelectric dam projects influences the
health of both communities living upstream and downstream of the reservoirs. Modification of
water flow, water circulation and salinity due to stagnation of watevigee conducive
environmental conditions for wateelated and vectdoorne diseases to flourishspecially in
tropical or subtropical regiolsBr ant |l y & Ramsey, 1998; Négor an
1975; Tr us s aln Africe Hydra dams incizds® the) prevalence of schistosomiasis,
malaria, encephalitis, hemorrhagic fevers, gastroenteritis, intestinal parasites and fflakiasis e r
& Scudde HospitdlOndranally report diseases outbreaks such as diaffhBear r et al
1 9 7 &kin disease, loudmorne diseasgs Thac ker eantdtmaalid Gadm®8m®)et al .,
Pont es et from hydreimpacted® émmunities the Caribbean, South America and
Africa.

It is anticipated that more than 90 per cent of Canadian Hydroelectric projects are expected
to increase substantial concentrations of the neurotoxins methylmercury in food vebsa h
2 0 1 ®he decomposition of soil and organic matter from flooded lands and forests increases
levels of mercury methylation which consequently biomagnifies into food trophic food web
making fish unsafetoeatFor sberg. et al ., 2017)

In Manitoba First Nations, communities are heavily concerned about how thebydaad
food chain has been compromised by hgtirotricdams( P e pMpaecrk e n a , 2018; Tahs
Hydro-flooding biomagnified and accumulated heavy toxins (mercury) across al-imypected
First Nations lands and waters. Methylmercury is a neurotoxin that bioaccumulates in food webs
and negatively impacts individuals who rely on local ecosystemsofmtry foodl Bodal vy et a
1 9 9 Acpording toZheng et al., (2019mercury exposure can produce teratogenic, neurotoxic

effects and reproductive toxicity in fish which harms cells, tissues, proteins, genes, survival,



growth and behaviour of fish. Indigenous communities rely on local fishes that carry a substantial

amount of these toxinsod el ement s.

AOne thing people do not understand is the
of water flow changes the season or the adaptation cycle of everything living in the water,
[ and] the fish do not taste( C@maf tsadneBloalEll aye

Consumption of mercurintoxicated fish causes serious health problems associated with
brain problems, alzheimer, autism, depression, high blood pressure, increased heart attacks and
anxiety( Bastos et al ., 2006; Fillion et al., 2006
al ., . 2602k human and ecol ogi cal i mpact s ass
exposures from flooding for hydroelectric projects have only been understood retrospectively after
t he damage EklsseSuhdenaerd, ©a lsdie rd e lh theasame, marth&Rblason,

1993, 115)mercury intoxication become a way of life.

In Our Backyard by Craft and Blakley, (202%),The same way when CRD w
many communities, lakes and hunting and fishing areas were affected, Keeyask is going to either
intensify the | oss or keep it the EsaWidian It i s
Dysart of OPCNThe entire boreal forest river system is interconnected, thus the disturbance to
the ecosystem through damming, weirs and control structures causes havoc to both living and non
living entities. The contaminationf ahe entire life cycle influences the health of the people,
country foods and land quality (Calvin Baker, OPCN Fish plant mahagyéd-caught country
food is the central food source of many Indigenous cultures and traditions (Arquetter et, al 2008).

Yet these wild country foods are threatened by hydro contamifaMs L a ¢ h | aFor, 2013
instance, the fragmentation of the Churchill River system increased water contamination and fish
mortality resulting in the loss of freshwater fish species and contributing to health impacts such as
diabetes and heart diseagéebic L a ¢ h | .a&mere is &iBe$pBepd community concern over high

rates of reported cancer cases that are attributed to exposure to envirompnudrahs Some

hydro dams related impacts reported by communities include cardiovascular diseases, and
respiratory diseas¢sP h u n g e tOn thé ather hah@, thd unusual water flow patterns create
artificial high freezeup ice which is dangerous and a fall hazard for snowmaiailelers The

risk of travelling ultimately turns into stress, depression, and anxiety for snowrtralodéers



1.5Research questions/objectives

1.5.1Goal

The overall goal of this thesis is to document the health and environmental impacts
associated with hydroelectric power projects in and witPi@nNaPiwin Cree Nation,
Manitoba.

1.5.2The gecific objectives

1. To mapthe spatial temporal changes in the environment due to hydroelectric dam projects in
O-PiponNa-Piwin Cree Nation.

2. Tounderstand the implications of these spdagahporal changes on community livelihoods.

3. To present and share these community experiences using ArcGIS Storymapszsedtool

that allows users to combine text, audioleos,and maps to present information.

1.6 O-Pipon-Na-Piwin Cree Nation community profile

O-PiponNa-Piwin Cree Nation also known as South Indian Lake was formerly governed
under Nisichawayasihk Cree Nation (Nelson House) and it was declared an official First Nation
reserve in 2004 Ka ma | e t andadot its sta?u® ds5a)standalone Cree Ndtibnnt er ne't
Ar c hi v evith adp@raxijnation of 1 100 members in totdde majority of OPCN members
transferred their membership from Nisichawayasihk andirbecresidents of OPCNDespite
OPCN receiving their First Nation designation in 2005, they have lived in the area for a very long
time and their presence predatessd.9The OPCN community was located along the SIL
shorelines. Following the announcement made by the government concerning the new CRD design
phases, the community was requested to reldodie postflood environment. They strenuously
fought hydro plans but because most of the residents were treaty Indians with no separate band
statu§ Ku | ¢ hy s/deseryve c@iimdnty), the community was in a relatively weak negotiating
position ( Wa | dr a min 19r® 8&@njtoba Hydro was granted permission to start CRD
construction under the Water Power Act Interim licehdey s ar t & SBydavg the 2021
CRD was completed and in operation. Although community residents were assured minimal

environmental disturbancésP e t e r, it turre@ dut4o) be the opposite.



Fi g&@&reMap of Study | ocation map

OPCN is situated in Treaty 5, 10K away from

Winnipeg and 130km (8Imi) by air north of
Thompson. It is geographically located alond 56
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Longitude in Manitoba, Canada. The community is

South Indian Lake
(O-Pipon-Na-Piwan
Cree Nation)

dominated by spruce, pine, poplar, and birch.
According toWaldram, (1988)the OPCN people
by tradition sustained their lives through lamased
activities such as fishing, trapping and hunting.
They also traded furs anplack in 1942, OPCN
operated a commercial fishery and it was the
secondargest white fish fishery industry in North
America (Waldram, 1988) Their daily livelihood
was made up of vibrant culture, respect, honesty,
loyalty, wealth and an abundance of wildlifesh,

@ O:Pipon-Na-pivin Cree
Nation

® oo oo and medicines. In other words, they had a
[ Trea . e .
0 tobo Soundry pimatisiwin (a Cree wortbr life (Settee, 201 3fpr

agood life characterized by lorexpectancy.

Source Gerald Beta

1.6.1Researcher Background

| am a newcometo Turtle Island, from a landlocked country in southern Africa,
Zimbabwe, whose geographic landscape is characterized by extensive outcroppings of
Precambrian rock and predominantly savanna (tropical grasslands). Zimbabwe enjoys subtropical
conditions as itiesnorth of the Tropic of Capricorn and because of its high altitude, it enjoys fine
weather. The beautiful climatic conditions of Zimbabwe influenced me to study environmental
managemerit as | understand the need to preserve thealatovironments for future generations
around the world, not just in my home country. While | had been learning more about
environmental sustainability topics through my education at Midlands State University, most of

the courses | took portrayed hydrogtecprojects as an alternative solution to fossil fueks
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Agreen energyo. The concepts made a | ot of se
against climate change. In Zimbabwe, | participated in fieldwork that focused on evatbating
community experience living witthe Togwe Mukosi dam in their territory. At that time, | had

never critically thought about the negative impacts that hydro projects could hhe€mvi and

Masvingo districts. | assisted in conducting ojesded interviews with communities who were
relocated fronthe Chivi andMasvingo districs to the Mwenezi and Chiredzi distristo pavethe

way forthe Togwe Mukosi dam.

Fi g@reAf fected and relocated districts of comn
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Units: Degree

Source: Beta2023.

The responses received from freeticipants in tB Zimbabweamproject were all negative and
full of brokenpromises. | could not understand the negative responses because | had never lived
and experienced life surrounded by hydro dams. After the community visits, | created maps that

showed communities that were affected and relocated because of hydro a¢Maie3). At that
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time, after listening and reflecting on the community experiences, | began to grow more interested

in the impacts of hydro dam projects.

A few months later, | was trained the ISO 14001:2015 Environmental Management Systems,
developing and implementation by the Standard Association of Zimbabwe. The course enlightened
me on how project planners or developers should meet the needs and expectations of interested
parties before conducting projects. In this caseerested parties can be community members,
legislation, and regulations. As someone who deeply cared about people and the environment, |
began to reflect on what | déearredduringtre hydr o proj ect. My questio
developers or planners meet the needs and expectations of the communities before constructing
the hydro dam?0 My question was never answer e

any consultationhat was done with the impacted communities.

A year later after completing niy a ¢ h edégeee i6 2019, | relocated to Canada to begin my
ma s t magrams at the University of Manitoba. In the winter of 2020, | officially began my
ma s t grog@m. In the first year, | completed coursework and | familiarized myself with
literature on the impacts of hydro projects in Northern Indigenous communities. My real
knowledge of hydro dam devastation began when | worked as a Student Researcier\Weth
Ni Ska Tan Alliance of HydrampactedCommunities. As lie year progressed as a Student
Researcher, | had an opportunity to meet and learn from many individuals impacted by
hydroelectric dams. The learning process was made possible by attending workshops,
presentations, conferences, and Indigenous-baseéd canps for example the 20 Mile camp
organized by the University College of North and the youth camp in Swan Lake. | also had an
opportunity to visit and camp in NCN which is one of the hyidipacted communities in
Manitoba. During the NCN community visitsdild boat tours along the hydnmpacted rivers and
the experiences gave me the confiddneartmyma s t peojed. 3 his thesis work was achieved
through collaborating, learning, actively listening, reflecting, and building -lasting

relationships with the communities.
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1.7 Research design

1.7.1Research Methodology

A research methodology is defined as a procedure to identify, collect data, odgtaize
and prepare information to answer research questions and resolve the research problem (Murairwa,
2010). This project adopted a mixetethods research methodology to evaluate the environmental
health impacts of hydro projects in OPCN. The mireethods resarch methodology allows
researchers to use both qualitative and quantitative methodologies in a singl¢ Sty | q &
Wo o d ma n , to agh€wer3esearch questions ttetnotbe answered using a singular method
( Doyl e e.tltgieesthe resea@hera yariety of approaches to address questions. According
to Tarig & Woodman (2013)mixed methods have the potential to remove the strengths and

weaknesses of both qualitative and quantitative research methods.

The qualitative research method involves the process of collectinguaaigsingnon
numerical data such as text, video or audio to understand op{niBns a n d a rQualitati2e0 2 2 )
research methods make use of observations, interviews, focus group discussions, surveys, and
secondary research. Observations involve recording what the researcher has seen, heard, and
encountered without attempting to modify the subjectdsetndied. It gives the researcher a real
picture of the phenomenon under study. Interviewsadmo-way communication between the
researcher and the respondent (Murairwa, 2010). It involves asking questions-io-fieme
conversation, it is flexiblet gathers precise answers, and it is associated with high response rates.
However, it is expensive and prone to interviewer bias. Secondary research involves collecting

existing data in the form of texts, pictures, video recordings and auidh andar i , 2022)

The research will also use GIS and Remote Sensing techniques to complement qualitative
data analysis, which will make a unique contribution. GIS refers to a process of creating,
collecting, managing, analysing and presenting all types of magEsiaDocumentation)GIS
connects location data (where things are) to a map to answer descriptive information (what things
are like there). Remote Sensing refers to the acquisition of information from a satellite or aircraft
without physical contact with the observed objenttheear t héds ( NOAAacBO 2 2)
combination of GIS and Remote Sensing in environmental studies helps resource users understand

environmental changé€gsri Documentation, n.d.; NOAA, 2022)
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Hy d r o imipactssate mulifaceted hence they require a different approach to fully
address how and to what degree First Nations have been affected. This requires a sensitivity to
patterns of settler colonialism and how these impact Indigenous health and tharaawirol he
project collaborates with researchers and community partners with knowledge of fishery collapses,
environmental dispossession, medicine picking and the commwite importance of these
impacts and solutions. This requires researchers and coityrpartners who can speak to what
the patterns in data mean in collaborative ways, and it requires synthesis by the disciplinary team
as it all will uncover diverse impacts that need to be thoughtfully summarized.

The proposed approach is rooted in principles of decolonizing methodologiesyéao
seeing, communitpased research and participatory GIS mapping (see, for example, Kovach,
2009; Smith, 199; Tuck and Yang, 2012; Wilson, 2008).

Documentingindigenous knowledge and perspectives regarding environmental health
impactsis the main purposef the researcthereforelndigenous participants are directly involved
in the leadership and development of the projeciuding aspects of data collection, analysis,
dissemination, and management of the findings. Hence the project is guided and controlled by
OCAP principles proposed by the First Nations Information Governance Centre (FNIGC). The
princi pl e srstiatione hate cantrolies data €ollection processes, and that they own
and control how t hi (FirstNafioosinfornationdGaovermaaceCentree u s e d ¢
OCAP stands foownership, control, access, and possession of data collected in the community.

The principles were used as a tool to support First Nations data sovereignty.

1.7.2Two-eyedSeeing Research Mthodology:

Two-Eyed Seeing was introduced inthe @idd 00s by Mi 6 kmaw EIl der A
complement Western sciergavays of knowing with Indigenous scietscavays of knowing
(Broadhead & .Hdenvmvanshdl,des@ille Twpy ed Seei ng as, ATo
eye with the strengths of Indigenous ways of knowing, and to see both from the other eye with the
strengths of Western ways of knowibuagr,t laentd tect
20 1Pdtier, (2018) i nterprets the concept Afas the syn

participatory action research situated within an Indigenous paradigm of relevant, reciprocal,

respectful, and responsi bl e resear coaohseeksen t hi
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to achieve meaningful and respectful research which peaisgigenous communities as experts

int heir knowl edge. Way back, researchers empl ¢
communities, collect data, analyze data and interpret their own data; without any community
participation or representations and rarely return to the commupitiésa | | et al ., 201"
al .,. 2004)

1.7.3Participatory Action Research Methodology

Participatory action research can also be referred to as comrbasig participatory
research (CBPR), participatory health research (PHR), participatory action research (PAR) and
emancipatory research. PAR widely known as a research approach that seeks to combine
theory/knowledge and practice to understand and address vital community and social issues
together with people who lived or are living the experieffcésr a d b u r BAR foduged dn)
four factors which include the context, quality relationship, quality of action research process and
the outcome§é S h a nss m& r R g. The réskarch generates local wisdom hence the researcher
needs to be well knowledgeable of the context prior to the research. The quiléyetdtionship
between community members and the researcher is important hence the research approach is built
on trust, honest conversations, respect, and humility. The quality of the action research process
enables community members to devebopeep reflection o the issue being examined. The
outcomes of the action research develop new knowledge and providéeseims sustainability
developed out of lived experiendesSh ani & P aEhismmeseach approathrig grounded
i n peopl e besexpeneaces) hieace is gathers the caarmeffect dynamics between

factors.

PAR differs from other conventional research methods because it is grounded in data
collection, reflective cycles and action that aims to determine what action should(foBoawu m e t
al . , . TBru@hecollaboration and consultations, the resultant accomplishment is then further
examined, and an iterative reflective cycle continues data collection, reflection, and action as in a
spiral action. PAR pays vigilant commitment to power relationshagsocating power to be
deliberately shared between the researcher and the researched. It seeks to distort the line between
them until the investigats become the investigatofsB a u m e t . Thelinvestigéted Oeéske

to be objects and become allies in the entire research development including selecting the research
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theme, data collection and analysis and determining what action should happen because of the

research findings.
1.7.4Participatory Geographic Information Systems (PGIS)

AThe action of producing a map of a certair
featuring | ocal khPpevlt edgeom@manet ralsourze2o)

A participatory geographic information system is a process of map creation that empowers
local communities to capture local knowledge and culturally significant information spatially on a
map layer( Be v er | y .dttis agprocess th& ihbI8es participation, learning and action
(PLA) with geographic information systems (GISCor bet t .PGIS habeenused forl 1)
knowledge documentation, planning, and sharing to understand thenmeasintand future of
locations PGIS is a qualitative research approach that captures people's experiences, attitudes and
interactions with the environmefitB r y ma n RGIiLalviglgly known research methodology
that is used in understanding natural resource utilization and govethaieepedza et al . ,
health mapping, knowledge transfer and translation, education and community planning in local
communitief Chamber s, -QkOolt7t; 0 OCekiddccarkhing,toBrawh X Fggerholm,
(2015) PGIS ha been used to map ecosystem services especially cultural services within local
communities demonstrating the relationship between landscapes (such as land use) and their

influence on human webeing.

PGIS plays a crucial role in empowering the participants of the study, especially the equity
seeking groups by providing an opportunity to generously share their thoughts and experiences
with the subject matteihe research approach gained momentum in the early 188€@stding
away from extractive survey questionnaires on communities by outsiders instead of the insiders,

the community people themselves. The PGIS approach and methods have been called,

AAn approach and methods for | earning abou
rural @EClprhmirerns, 1994)

Someti mes the preposition has been revers

community themselves. The approach is more than just learning, sharing, enhancing and analysing
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community knowledge and life conditions, but leads to planning and dct©om a mb e r. s 199
PGIS can be applied in different forms such as pbpeed (like hard copy/printed maps,
cartographical/topographical maps), 3D modelling and electronic/digital mapping technology

(web application, computer softwaeeg. Google Earth) especially using internet map services

such as Google® Chamber s, 2017 ; .lHowevesrthe quality eftinfoaniation 201
obtained from PGIS depends on tleéationship between the facilitator and the respondent, and
thebehaviour and attitude/s of the people facilitating the mapping adbedsuse if participants

feel unsafe with theimformation,they become hesitant to shafldhe nature of outcomes also

depends on who is taking part in the mapping actifatyexample their ability to read and use

maps The idea of PGIS is to empower the local communities.

1.8 Methods

This thesis uses PAR methods and PGIS methods to conduct interviews and mapping
activities with community members from OPCN. The targeted participants have experienced the
environmental health impacts of hydro dams in their communities. The research method processes
evolved from establishing loAgsting relationships, planning, visi§ communities and

reflecting.

1.8.1Quialitative Interviews.

To understand the environmental health impacts of hydro projects that OPCN s
experiencing, facéo-face qualitative interviews were conducted. Interviews are flexible hence
they enable both the interviewer and interviewee to ask and clarify unclearogadsiereby
obtaining relevant responses (Babbie, 1998 interview questions were opended questions
which provided respondents with the opportunity to express their opinions, thoughts and
understanding of the subje¢tD a we r , All 2n@ediéws had four opeended questions
(included in Appendix A) and they took an average of 3@ minutes. The interview questions
were aimed at documenting community experiences and the history of hydro projects before and

after they eme into the OPCN territory.

A total of 9 interviews were conducted with 9 OPCN participants and 1 OPCN interpreter.

All participating OPCN community members with different seecmnomic cultural activities
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including Elders, Community Knowledge Keepers and users, Community Leaders, Fishers, and
Hunters. The interviews were conducted in the Fall of 2022 (September and October) and Winter
of 2023 (April). A list of 14 potential interview participants were sidddoy my Community
Connector and 9 were picked on the list. A purposive sampling method was used to select the 9
interview participants. The interview process phase 1 took five months to complete, as | started
by establishing relationships with Communitgaders (the Band and Council), meeting the
Community leaders in Mile 20 camp which was organised by UCN, being invited to send an
advertising poster seeking for participants in OPCN (Included in Appendix B) and visiting the
community for interviews. Withpermission to video record the interviews from the Elders,
Knowledge Keepers, Hunters and Fishers, the interviews were conducted on the devasted lands

and waters.

When all the interviews were completed, the audio recordings were transcribed using a
web-based application called Otter. Video recordings were edited u¥ifigdmws desktop open
source software called Shortcut and Microsoft Clipchamp. Transcribed audio and edited videos
were used in this thesis with original quotations to amplify the comnisinityices and

experiences.

1.8.2Surveys

During the community visits in September and October 2022, | visited part of the hydro
devastated lands, lakes, and waters around OPCN. The boating activity was led by 2 community
members who took me on a boat tour along the South Indian Lake.-ddrarBunity members
ended up being part of the interviews because they knew where and how the land and water were
affected and they were also community resource users. With permissiaorno, the boat tour
was conducted on the impacted landscapes. | geographically captured the route we used and
pinpointed the hydralevastated locations (Included Appendix C). Most of the recordings
(pictures and videos) were all used in digital B¥g@cGIS Storymaps).

However, inperson interviews and community visits almost failed because of CQYID
pandemic infection rates during the Fall of 2022. | had to observe and follow the University of

Manitoba COVIDB19 protocols, Manitoba government COVID guidelines and ehcommunity
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COVID-19 protocols to conduct diperson interviews. The COVHD9 protocols involved self

testing, wearing masks and social distancing were ever possible.
1.9 Data collection

To understandhe spatiaktemporal changes environmental health because of hydro
dams, the data was collected from Manitoba Hyatoch provides Geographic Information
System (GIS) information for locations of major Electrical and Natural Gas facilities across
Manitoba. GIS information was used to spatially visualise the location of hydro facilities versus
impacted communities. Aftedentifying the locations of hydro dams, the environmental changes
were evaluated using the United StaBeplogical Sirvey (USGSYata. USGS provides remotely
sensed satellite imagery data from 1872022. USGS data was used to map selected community
land use land cover changes and flooding before hydro projects. GIS data facilitated the spatial
temporal changes across Manitoba First Nations. USGS data was complemented with NASA data
sourcesNASA provides Digital Elevatiomodeldata of landscape status from 2006 to 2015. The
data sets were used to generate the direction of flow, watershed delineation, drainage basin etc.
For instance, the NASA data helped to identify flooded areas in OPCN along the South Bay
Channel.

1.91 Data analysis

The spatial dimensions of the community environmental health data within and among
other communities will be analysed using GIS and Remote sensing. Manitoba Hydro data, USGS
data and NASA data will be analysed using ArcGIS Desktop 2.8, ArcGIS Pro 3.Goagle
Earth Pro software. ArcGIS platforms are commercial software owned by ESRI therefore they
require an authentic license to use them. However, changes in water levels and flooding will be
analysed and mapped using density slicing techniques, spa@dyst tools and image

classification processes (supervised and unsupervised classification).

Density slicing can be defined as a digital data interpretation method using remotely sensed
data to assess the information collected using a brightness(b&wa mp b e I. It invoh&® 0 2 )

assigning a range of brightness bands into intervals and then assigning each interval to a different
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colour ( Hamandawana . &hte cobour.differericdsOcbngtitute the key to photo
interpretation Rodr-Bguarzano, 1975)

Image classification is a process of assigning classes on a remotely sensed image known
as schema to determine land cover and land use classification §stefocumentation)it is
a major contribution to remote sensing because it is frequently used in the monitoring of change,
and it allows the researcher to map patterns of change i.e., fldodng i p ma .nrhis ptoéeds3 )
helps to form a basic description of the land cover change, which is a physical, visible
manifestation of humaanvironment interactions Nat ur a | Re s ourToieteesiCanad a
will use image classification techniques like direct blinking and image algebra change detection to
identify flooded areas. Direct blinking is easy and immediate, it compares two different images by
blinking back and forth Bl aschke, 2010)

1.92 Data presentation

1.92.1 ArcGIS Storymapping Platform

ArcGIS Storymap is a webased digital platform/application that enables users to share
maps in narrative text and multimedia cont@dc.arcgis.com) ArcGIS Storymaps combines a
mixed media approach that includes maps, videos, audio, pictures, graphs, and text into a digital
online interface. According t®ubennaceur et al., (20278rcGIS Storymaps joins informative
texts, community stories/ narratives and interactive maps into a simple online interface that is user
friendly and can provide customizable displays. The interactive ability of ArcGIS Storymaps plays
a crucial role in tpensing information to people regardless of ethnicity. Online interactive
communication tools such as ArcGIS Storymaps are becoming popular in illustrating complex

scientific data to specific targg®ubennaceur et al., 2021)

ArcGIS Storymaps can embed wikased maps that can be static or dynamic depending
on the userbés preferences. Static maps are Wwi
adjusted or zoomed in or out over a desired location and dynamic maps arekwirghyas maps
that allow interaction in the form of zooming in and out, turning features on or off and moving

map sideways depen dOubaennacenretals 2028rcGISistorgniapsmplayn ¢ e
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a crucial role in data presentation and interpretation because elements like legends, colours and

embedded poepps can be customized to enhance user experience.

Esri platforms that house the ArcGIS Story Map geospatial platform are likened to
Microsoft 365 because they all have standalone desktop computer applications draksedb
platforms such as ArcGIS Online and Office 365. ArcGIS Storymaps can be usechattiGEs
user for communication purposes, and it is a4jaicktdrop web platform that makes it easy to use.

The Geospatial web technology does need no coding or programming skills to create a design.

1.92.2 ArcGIS Storymap Interface

Figdsttory Map templ ate

Gerald Beta
Draft

Photo by Gerald Beta: Story Mégmplate showing a quote, video, and location.

Figure 4 shows an ArcGIS Story Map template interface that enables the story map
designer to name the story map title, provide a short introduction or subtitle, add multimedia
content such as images or videos, change the design, preview the story map andheuttisiz t

map(doc.arcgis.com)

Figb%ttory Map design templ ates
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Add headings to your story to create navigation links

m | B
Optional story sections
«c
Theme

Ridgeline Mesa

Tidal Slate

Featured themes gallery Bera

Photo by Gerald Beta

Figure 5 shows different story map cover layouts that a designer can pick first before
adding content to the story map. Esri provides three kinds of covers such as the minimal cover
(1%, the sideby-side cover (%) and the full layout cover . Also, the story map designer has
the flexibility to choose or pick the desired theme from the readise default themes provided
by the ArcGIS Storymap platform. The Story Map platforms also enable the story map designer
to customize theme coloursnts, and style

Fig6%tory Map basic and media functions
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ol S aed Design  Preview Publish > (0} a

+ Add v

Photo by Gerald Beta: showing ArcGIS Storymap functions

Figure 6 shows a template of ArcGIS Storymap basic and media functions that can be
utilized when creating or adding multimedia content on the platform. For example, text, button,
separate, code, table, map, image, video, and audio. The text function is useéxg duelbutton
function enables the story map end user to turn on and off features being shown on the map and
other functions also enable the story map designer to add content.
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Fi gudAcdi ti onal Story Map functions

- Draft saved Design  Preview ‘Pubhsh > oz %

Photo by Gerald Beta showing additional functions to add colours, swipe, and maps.

Figure7 shows additional functions to add colours, swipe and maps when creating a story
map. The swipe function allows the story map designer to add 2 different images of the same
location or map results that can be compared either to visualize the similardifisrences. The
same swipe function allows the story map end user to swipe in the left and right directions to

visualise the changes that the story map designer is communicating.

Fig8Pebli shing Story Map

23



Publish options e | Y

Story details Share

Set group sharing

Q
Advanced options
Untitled story

£ Edit

Photo by Gerald Beta showing Story Map publishing options.

Figure8 shows ArcGIS Storymap publishing options provided by ESRI. After designing
and adding content to a story map interface, the story map designer can publish meaning sharing
the finished work with either the public (everyone), group sharing (organisatipnyate (only
the designer can view). After publishing the story map, a web link will be automatically generated
that the map designer will use to share and communicate their research results, interventions,

presentation aids, projects etc.

1.93 Thesiswriting

The thesis writing occurred in late 2022 and throughout 2023. The writing process was
influenced by ongoing involvement in Indigenous ldoased camps organized te University
College ofNorth, youth camps organized by the Kis Kin Ha Ma Ki Win program, community
visits in collaboration with UCN and UofM, and attending book launches like In Our Backyard by
Aimee Craft and Jill Blakley. The ongoing community engagements shaped the whole thesis

through learning and knowledge sharing for the past two years.
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Chapter 2: Literature Review
2.0 Introduction

The thesis chapter acknowledges the Canadian history of colonisation concerning
Indigenous people in Canada by highlighting the-qmienial Indigenous societies, European
contact anexploration, colonization, and Indigenous Land Dispossession, the Indian Act of 1876
and Reservations, Residential Schools Systems, Truth and Reconciliation, Contemporary issues/
challenges, and lastly moving forward with strerg#sed solutions to revitse Indigenous
culture and traditions. In thé@%section of this thesis chaptefptuson the environmental impacts
of hydroelectric dams in Indigenous communities such as soil erosion, water pollution, flooding,

dissemination of fisheries, biodivessibss and economic impacts.

2.1 Colonialism and Indigenous Land Dispossession

Col onialism is known (akso htnh e& pR eadcdtyi,coeh 0o0fé M alr
t he s up pornees sgiroonu poGoblgnialianmi®an hceaf controlling one group of people
to another by incorporating adjacent territory and settling in people's conquered territory, which
is nota modern phenomenprKk o hn & Reldtdyi,s 2mMai6nl y supported b
theories ofsjantdi @t ucantdawt to support a par
f or d o rviodera ootbmalism started as early as th8 déntury due to the advancement of
technology that enabled people to travel on oceans to connect around the world. Colonialism is
widely known as associated with violent dispossessioa,p r e s s i settlement, aatiticad m,
dominationand i nequal i-$ gelaimog gg rea wpdtitpfaByeraseaych 0 0 0)
Kohn & Reddy, (2006highlights that the term colonialism is often used as a synonym for
imperialism even though both terms are forms of invasion that promoted the Europeans
economically and strategically. In Canada, colonialism started by calling Indigenous people Indian
while rejecting their identity as members of specific natoisa ci ng Hi st ory. & Our

Dating back to the 1800s, colonization was the first intent of French and British settlers
under theDoctrine of Discoverywhich Europeans claimed rights of sovereignty, property, and
trade in regions they explored in the age of expansiéhe i d , The la@nd 6wnership claims

were made without consultation with the resident people in these territories aDs¢beery
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Doctrine laws would not allow Indigenous people to claim ownership of their land but only the
rightsto occupy andusethelagnaMi | | er et al.Europealsirdded wihehiousgnds2 0 2 0 )
of Indigenous hunters, trappers, processors, and guides for about 300nyteriscovered
territories The French and English also developed the terra nullius meaning vacant lanigeio fu
expand their claims to land sovereignty over the newly discovered(laRds i d , Re@afll2s8 )

of the substence patterns of neRuropeans, failing to use the land according to European
expectations was regarded vacant land and the Europeans would establish symbolic acts of
planting crosses and flagsMi | | er et al .Trading @ith huytualRenefits declide@ 2 0 )
when Europeans discovered gold, coal and oil, mining became the dominant economic activity
(Facing Hi st or y By&he 0830s snel L840s,scqloni2aflof &t Nationdand
dispossessionontinuedwhen Europeans established lasueh as the Indian A¢b control and

manage the groups of people they encountered. Therefore, it marked the birth of the reserve system
which was a strategy that existed also in Africa among British colonies to control people who
guestioned the politics and economic endeavofitse European settlers. Canadian colonization

was characterised as deadly and destructive because Indigenolesvpe@pkilled with blades

and guns while European diseases such as measles, smallpox, and influenza also killed Indigenous
people in big numbers because they had no immunity over foreign di¢Pasetiuk, 2013)
Additionally, factors of colonization such as land dispossession, forced removals and exploitation
of natural resources also came into play. By the-18ii century, European settlers took
everything, and they needed no local partners for gold, minerals, wood, fisheries, and land.

2.2 The Indian Act and Reservations

AThe great aim of our | egislation has been
the Indian people in all respects with the other inhabitants of the Dominion as speedily as
they are f it .Macdonaldh @88Ge 0 John A

The Canadian government took control over the social, economic, political and

environmental aspects of tiiérst Nationspeople following the signing of the 1876 Indian Act

SAiWhen Canada Used Hunger to Clear the West,o The Gl obe
Clearing the Plains: Disease, Politics of Starvation, and the Loss of Aboriginal Life (PCS) (Regina: University of
Regina Press, 2013).

26



( Ha n s o n The ihdlad Act allowed the government to manage all the Indigenous people's
housing, health services, environments and other resources on regdfvasc i ng Hi st or
Our s el v e Since BBO1tBeaB)itish authorities and the Canadian government had set up
ReservesvhereFirst Nationpeoples would be forced to liveThe Indian Act forcedFirst Nations

peoples to move from productive land inteserves which wereften unproductive and small

pieces of land. Following the amalgamation of the Gradual Civilization Act of 1857 and the
Gradual Enfranchi sement Act of 1869 into the
under the federal jurisdiction emergedcaci ng Hi st or y.T&e n@ulegslationv e s, -
controlled theBand membershify reserve infrastructure and services, systems of governance,
culture and education of the Indigenous people livinfRegerveg Ha n s o nlin orde0t@be )
recognizedasa St atus I ndiano, first; They had to be
belong to a particular band®®Be any child of such person“®e any woman who is or was,
lawfully marri etdndioarsuhkdt ,pel he@tatusiiindian was, 200 ¢
determined by male affinity to a particular band meaninglagianrd ( or Fi waman Nat i o
marrying out would lose their status and rights whilst aAbariginal woman married to Birst

Nationsman would gain the status of Indian ndi an Act, 1876, Mill oy, .

2.3 Residential School Systems

The residential schools have been classifiefdoging History & Ourselves, (20183 not
learning places for Indigenous people but schools to forcibly unlearn andydesther tongues,
community values, traditional beliefs, spiritual practices and group identities. According to a

survivor of Port Alberni Residential School in BC,

AThe government wanted to turn us into wh

broken apart. Also part of beRosaBéflng owhit e

In addition, According to the United Nations Educational, Scientific and Cultural

Organisation (UNESCO)nore than 70 Indigenous languages spoken by First Nations, Metis and

“A ABando, or dAlndian Band, o0 is a governing unit of 1Ind
I ndi an Act defines a band Afor whose use and benefit i
Majesty, have been set apdnttps://indigenousfoundations.arts.ubc.ca/bands/

5 Linda Jaine, Residential Schools: The Stolen Years (Saskatoon: University Extension Press, 1995), 10, quoted (but

mi sattributed) in David R. Gaertner, fABeyond Truth: Ma:
i n Canadabo imhachiFesrdJnivessity,i2018),62.S
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Inuit people in Canada are considered at risk and endangdveal s e | e.yAgcording tb The

Truth and Reconliation Commission of Canada (Volume 5, 2015), the risk is attributed to the
intergenerationalmpacts from colonial policies such as the residential schools that destroyed the
Indigenous cultures and language® o b e r t s Acoordin@t@Facig History & Ourselves,

(2019) Al anguage was the connective tissue betw
meani ngo, that taught practical | essons on wa
language destroyed the culture and identity of the Indigenous peoplepake the language. In

the 1880s, 150 000 Indigenous children were forcibly taken from their communities to attend
residential schools where they were forbidden to speak their languigeut h and Reconc
& Commi ssi on oahdthewemduredphysid@Wb  d s , em@tibnal &nd sexual

abusq Kennedy, 2015)

European settlers associaféidst Nations cusims and cultural practices such as she
dance and potlatch with superstitions, myth and magic therefore part of the residential school
systensintent was to ban all tHeadigenous ways of livinghrough legislatiof Dei , 2008 ; Fa
Hi st ory & Ou.Rssedntalkesshools fozittOrémjovat forms of Indigenous ways
of knowing and doing such asssing values, beliefs, customs, spirituality, lifestyle, and s&ills
Indigenouschildren( For syt h & Gi | e s.,n Narth Ar2erica,\Wostralia, Asia2 0 1 3)
Africa and parts of Europe, Indigenous knowledge is a bridge between human beings and their
environments therefore it influersthe lived world that informs and sustains people who make
their homes in a local aréaA k e n a., Ind@ygndug Rnowledge embraces ancestral letye
cultures, identies and historieé D e i , . THem@for® dhe newly introduced West&mowledge
branded Indigenous Knowledge as primitive, superstitious arfidrion especially the
undocumented ways of teaching and practicd3 e i , . We&tddn8Knowledgeemphasise
providing basic knowledge such as the ability to read, write, math, and algebra, for all children as
a new skill requirement for labour in many tradef aci ng Hi story & Our sel\
2 0 1 Bhe residential school system disrupted the Indigenous wayeiofliving. The school

structure crumpled the connection between Indigenous students and their communities.

ifiWhen the school is on the reserve, the <ch

surrounded by savages, and though he may learn to read and write, his habits and training
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and mode of thought are I ndian. He i s si myg
Minister McDonald( Kennedy, 2015)

2.4 Truth and Reconciliation

ThelastResidential Schoallosedin 1996 and Indigenous people are still dealing with the
legacy of the schools which was associated wmi#iss violations of human rights such as sexual
abuse, emotional abuse, and physical abuse in all the residential sqhdola ci ng Hi st or
Our s el v e Although@dm@ bf jhe governmemnin schools continued to operate till 1990,
the last residential school was closed in 1096J a m e .SThe s@WvadrL0f the residential school
system both children, families and communities fought for inquiries for investigations and
publicizing the acts which were associated with the schoolsr8hdentialschools separate
children from families and eradicatandigenous languages and traditiomgational Truth
Rencinciliationbeame popular in the 1970s when all the commissions provided spaces for harm
reduction, healing, and places to offer victims solace and reassurance of not repeating trauma.
Following a series of lawsuits, the Canadian government publicly acknowledged their past errors
against its citizens by setting up a Truth and Reconciliation Commission (TRC) in 2008 to reflect
and address all the injustices made to Indigenous péopl@a ci ng Hi st ory . & Our ¢
The Canadian TRC offered an open discussion with victims of residential schools to establish
relationships, document the historical knowledge and impacts of the schools on Indigenous people

and review the history to provide a way for reconciliation asaling.

The TRC used the botteop approach to hold community events to gather narratives about
the schools from the residential school survivors themselves. The grassroots approach used both
traditional and contemporary ways of documenting the history of restisahools in the form
of artistic expressions such as poetry, writing, painting, sculpting, bead or bottom work, quilting,
song, writing, films or playgy J a me s ., Cor@nfudit gvents includethdigenoushistory
workshops such as drum making, regalia making, design and development of toys and games,
drama plays, songs, exhibitions, displays, histories, documented stories, movies, books, elder and/
or youth presentations, taping of elders speaking theguiage and cultural campsl nt er nat i on
Center for Transi t i on.aThe mMaingoleiofcthe TRC2WaSLt@ promdta me s ,

6 Truth and Reconciliation Commission of Canada, They Came for the Children (Winnipeg: Truth and
Reconciliation Commission of Canada, 2012), 6
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awareness and educate the Canadian public about the suffering of the IRS survivors as the first
step to reconciling with Indigenous peogld nt er nat i onal Center. for T
Additionally, the Uhited NationsDeclarationon theRights d IndigenousPeoplewas adopted on
September 13, 200s an i nternational i nstrument to p
minimum standards for the survival, dignity and wading of the Indigenous peoples of the

wor ([Waoited Nati ons ,decdared the righb grovideculturdiyyappfopriate

education to Indigenous people everywherér ut h and Reconciliation &
2015)

2.5 Contemporary issues and challenges

2.5.1 Social, economic and environmental disparities

|l ndi genous people in Canada make the 5% of
i's made up of First Naantdi oanrse, KlnrouwetgadgonrArbedelityyg is n §
Peop(lBeast al et @dspi t2e0 2Agdnada being known as a
record of best public safety nets, |l ndi genou
housing, access to clean water, access to he
dics i mination -todcdpgeerduBatpaalo,pl 2021 ; Rosanne Bl

The tenm col oni al hi story of Canada deprived
l eadi ng t o substantive environment al degr adeée
establ i shment of (Kydmo el enc t& | CHAEmyMpdEa@ Oy t her n
Mani toba, I ndi genous communities continue to
the natur al resources due to ongoing settler
Overexploitation of natur al resebeceéesi ¢ir o
mi ning and forestry during the coloni al gover

degradat wabBi whedhto water pol | (tBiladrmal ared kailad
Rosanne Bl anchetFoet ialst,an@20) he current on
hydroelectric dam projects devasted the water
communities have no accéMasyttmedcl adngéapus uoaoi

currently depend on bottled water and water d
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2.5.2 Health disparities, and food insecurity

One of the manyl nrdeiagseonnosu swhcyo mmuurnailt i es i n C

i nsedubreictayus e of reduced access to traditiona

degradation caused by industrialization. Bef o
source of food fOEKuFRNkreinN&a&t Chhald ,ged®@QGE c 0o mmu n
reported being forced to travel areas far fr ol
foods in nearby areas are mercury and oil cCo
pr oj(eBcattsal., T2WUal) l ndi genous choomumguhnti t p recsc edsespeed
which are expensive, unhealthy and have been

di abetes compared to their tRasanmenBll afolbet ¢

Will ows, Th@OSumul ative impacts of settler gov
traditions such as hunting, fishing, trapping
|l ifestyles and diets such as i nadliewmaaedconb
nutr( Winltlsows , Th2e0 OWe)st ern | i festyles cobasted wi-t
activities that kept the (Madil gevsores péopl 04

Land privatizati on and overexploitation O
ntributed to the shortage of housing especi

0
overcrowding and ( herab @ shk.€ihree qaiad O ¢ meetsi ¢ di scr
n

digenous commualiadk sofal a3ocdxsadiso tmrofessi on

traditional pl anRi e € s eaftnloMsOs)@Rrebsl eya rocfh Foiyr st N a
supports that it is difficult to secure fundi
pl ants and herbs, and research that seeks to
i nconsSiogntee cto.mmuni ti es are inaccessible by roa
and health serFaorceexanpleex pediusriiynegn dehnei cGCOVsltDr at
soci al di stancing were more challenging to pr
such as overlkrofwdd onge sassndt dlascl BamwayniHo mge wiila eir
Larson Ander selm® fienarheds COMIMunNni ty because of o

Al f the pandemic hits and the houses are
dondédt know what the i mpact is going to be,
First Nation Chief L a(rGroanbiAsnhd e r2s0o2n0)i n CBC
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2.5.3 Moving forward

Despite the colonial policies and regul ati ¢
School System and | and dispossession made ef
tradition by separating chil doreinalf roynstteami de \e:

environment by | ogging, farming, mi ni ng and
(TerbasketToday19)I ndi genous peoplte aeghéeialitiin
traditional food systems (harvesting, trappin
knowl edge to yé6¢Bagal,K Adl@égdtaxatoinandy, to offset

in remote areas, programs | i ke ONutrition Nor
perishable and nutritious (Nodritiems NortmdCag
|l ndi gleemdus ni ti abiaves lkidkeatiamml continue to ¢
promoting culture and pphyegcam aatl edt Want@&sk:é
Pafikn north Seagsrkaaupsonofgupedopl e demonstrating h
for centurieéMapbpkeweah, aRDmént s

2.6 Data sovereignty

Data sovereignty refers to the perception

structures of a country, region, or specific e
that connects our | ifewordsd twhe | &bisloivitey eti@ ng iy
claims within institutional arran@ldumemels,et ndl

2021 )Data sovereignty is Athe right( Raafi na en aetti ce

2017)Dbata sovereignty is very important, espec
of data is collected, generated, processed, a
regions have different l egahnt ramld detgal at oe ys ,
privacy. Data |l ocalization refers to the type

stored within their borders for the protectic
cl oud serviccreoss o fstuchneasDrMive admobr@eogldatDr if v @)

the nature of internet connectivity, many com

"'Wanuskewin Herihtamges Pakrkawedblsé wien. c om/
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data in data centres | ocated outside their co

with data sovereignty | aws. As a technol ogi
organi zations, countries, orolesegtoneneseeedat
and control even if i1itds housed in other regi
todayds digital age because of globalisation
political border s.

2.6.1Indigenous data sovereignty

|l ndi genous data sovereignty, fAmeans that |1t
access, and steward data abouUMukihreda, R®6n2na ndc h
byGarri son eitdeanlt.i,fi(ad01li9)ndi genous data sover

peoples and nations to govern the collection,
| ands and resourceso. |l ndi genous datantsoamredei
use should align with the I ndigenous Nation,
being represented by the data. I ndigenous com

|l ack of transparent cdmosrulctualttiuorna, | aanndd |saacckr eodf

science and r e(s@arrrcihs ofno.re fdlteecraglfec28 19 0 ensur e

when doing research, |l ndi genous peopl e, Nati o
in the whole research process. |l ndi genous dat
resources anhd eomehrasméand management, histor
water sources 2. Data about |l ndi genous peopl e
health information, employment, or edsicauddln s
as ancestral knowl edge, |l anguagdq ,Mukamgla, 2t0@K
|l ndi genous people experienced a |l ack of commu
exploitation and harm during the col oni al er a

strong r elsataibdnshi gommunity engagement and op

and communities (Waemr idoinngtr eeasear 201 9)

2.6.20CAP principles

The OCAP standard principles for conducti nc
by the First Nations I nformation Governance C
Nati ons Regional Heal th SurveyoWBMRHEerdwmiac h
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health survey in Canada that col | ectseed vien famrd
Northern Communities (FNRHS, 2013). The princi
First Nations data b(eYacool!l.|2Wlhtd)dF i russte dN aotri osnhsa
owner ship, control, access and possession wid
have control over data collection processes al
be used while(mMNhGG] z2084hatnm98; Yao, 2014)

A repbNitGBGy a(r20 1cdu)l ates that OCAP can be de:
to colonialism and the role of knowl(eksgpee ypr oc
2002)The OCAP tool was created because no | aw
community rights and (ifmNleG@,stB9S&ptihealrl y nFiom s

a problematic relationship with researcher s,

used to visit communities, coll ect dat a, i nt
communities anwi phuddt sbommenidtay arevi ew approv
researched to deatho is widely used by First

resear chhi rbsgyt ndant i ons from uni veEspey.esR0n@ed yoefr r
the research done on First Nations was for th
interests of the First Nations concerns. For e
i nformati on on reciandntgoods$ feaht las s dmwiad an
transportation and dental care, to Brogan I|Inc
the data to pharmaceutical companies for thei

personailng diemftofmati on, commeNi G, | A@k4 ef bDees
OCAP was formed to protect and govern researc

communi ti es.

Ownerrsenfigor s t o the relationship between an
property, therefore the same concept also app
data to their cultur@HFNIK@GO,wI|IedPSsE; .aMllk 8 md eoir maQ |
emphasise that the community or gro(U0pNbGCpeop
2014)

Contiabtirms that I ndigenous communities anoct

over al/l stages of research processes from st
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represennRNI Gh,end &4 oncert also gives the powe
research process, and the planninhENIpGO,cek%9 8a
Mukunda., 2023)

Accéshe principle affirms that First Natio
about themselves and their commu(nMuk trersd a,e g2al A:
The access principle allows First Nations the
their information throu@hNkG@ndh9d8red, f or ma

Pos s eisasfifonr ms t he physical contr ol of dat a
|l ndi genous peapglye oargamhizadi ons granted per mi
control and prov(EBHNI @€Cce2822p. Mhbkeunddatao23)

2.6.3CARE Principles for Indigenous Data Governance

CARE ©principles are I ndigenous data gover
i mportance of dat(aMutka nidmd ICRBEBY) s @mao @lbdr evi at
benefit, Authority to control, Responsibility

Collective Beoadet terms means I ndigenous
research and the data collection processes st
commuhMda kundaAutzhOo2r3i)t yi t oa Cloanrtgeorl cont ext mean
have the ringaki ntgo tdoewairsdisondata access, contro
They have the authority to control how they a
access ahd dHdaturkiuthadtaRe s2pOo2nFBReébsdarteyher s shoul d
how the use of I ndigenous data wil/ benefit t
ought to be shared in Indigenous | anguage, |
(MukundaEt RiO2sd)i genous people have central roi
research | ifecycle. Al risks and opportuniti
vi ewgd Miurktu nd a, 2023)

2.6.4Colonial discourse for unmapping Indigenous territories

A map can be defined as AA representation,
earth or some other body showing a group of f
(Thrower, 1996) . |t I's assamed malgat amlkde naar lt
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describe an ar ea wWhCargeu aarndc,De2n0tln3g)ebpt k t 6v2800
|l i ke characteristics came in the form of <cave
sounds and gestures to pass spat(iGaquiamrfdgr nkaltl
Stephens,Th2e0 2s2pher i cal nature of thePtealrdarmy i s
who created a world map that marked the ear |l i€
of geographi®©ahl kn@@0Déd.g&Tlee hiemcsr,e 290i2Mg 1 nt er €
came to a point whemeemhe@dmaipst begamees hewasnl
and power ful I nformation about places. The i
would all ow people to travel from one place tc
t here wasl la inmre etdh & omifsssi ng parts of the maps.
contributed t-9ot athesrase Dheinatmibleidt Aoy Wek pdr Ws
and col(oStiemgdhems, 2022)

The history of colonial cartography is char
t hat exi sted for sever al centuries involving
technol ogy. Colonial cart ogrlaapihnys pa nady elda nad cdrius
among -egekityg groups 'davl eergt braicks t odu thiend 5t he
er a. I n Ger many, col oni al cartography was <ca
kartographied6 and it was strictly for politic
and the UmapedwsStatresaf erred to as propaganda 1

The desire for Western Colonialists to ¢
cartography skills played a cruci al role in d
t he DoctringeMiolfl &©n setoVlee yPDo20dDhe of Discover
| aw of European countries and colonialists to
people worl dwi?’d Bt erutri miged heTHé& doctrine princi
superiority over other <cultures, religions an
cultures. The doctrine gave the European nati c

rights over newly discoveredclupydsg( Mkl édbeads
al . ,. 20d0t)ography became a European nation's t

peopl e.
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The earlier cartographic Woerktsumy WwWhen emiys |
were transl ated fr o(nDaGele,k RBM@W6 ¥ mdieac warbk i sdean
geographic knowledge of Canada. With advance
pl oration of coasts into the heart of Canad
anged. By l1l8§7@xptbeatnoneasdmadi sgr bputtihen E
ntributed to thtr aditmdp|l peshtmentt hatt WEr & ubui |t
e help of | mun tgesrso,f 9§ sthreader(sF,oot , Ruggleaels,, 2

= 5 O > X

9@&lLl)y hout the help of I ndigenous people to a

oviding tool s, and acting as-tgaddesandndnapanq

Q ©T ~~
—

ctivities would not have develeptedd abknditg edni
territory as empty | ands and unused space the
During the age of exploration, cartographica
l' iveli hoods and setthemeéontrsrafrompanwhpabl r gk
|l ands being mapped with the( Mihoneet iects alf. ,e ax®
1991)

2.7 Concept of GIS mapping in Indigenous mapping

GI'S mapping concepts have a |l ong history
Il ndi genous nations before European colonial i s
traditions has been used to commuruircat ea nao nphl
environimenftobi asA, s2Q&@) abyd ar { 26UBates that an

activities in Indigenous nations were communi
and maps were drawn on ani mal skins, snow and
pl ant s. Today,pas mme n@gfs -etdlwgiomnd cls acit ©o vi ti es s u-«
fishing, that were conducted hundreds of year

hunting areas and the type of animals obhat t hg
that were used for hunting (akiedl yf,.i s2h® Imégy esru,c ha f
European contact, the oral traditions and pai
the disadvantage i n (nTeoghoita sa,t i2n0g0 @@)bout t hei r |

Accor dlionbgi atso, (B&0®&npnly way to prove owner sl

evidence that, il was her e, [ have a house hi
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hereé. 0o Today's probl-Eimr §oorN&t iremns Nias i oHew atna

direction so that our maps en(dTloubp asser v2iOn0g )our

2.7 History of Hydro dams: Introduction

Globally, the increasing demand for cheap and clean alternative energy sources contributed
to thousands of hydroelectric dams being either under construction or plafthedd o gd,u, 201
yet their controversial ecological footprints are a question of increasing interest. The controversial
and provoked heated debates about how green are hydro dams have also led¢allapyetests
globally especially with local communities that normdive no say, as the final say is related to
technical decisions made by expgrt®A g o st i n i . Dating lmdk to,the fr€l dommercial
and largescale hydredam construction in Wisconsin USAHA), dams have been largely
associated and marketed for water storage, irrigation purposes, flood mitigation and clean
electricity generation. However, the impoundment of large volumes of water disrupts the natural

river flows and it normally affects the coramties that rely upon those rivers.

Hydro dams have been largely associated with environmental impacts, social impacts and
economic impacts, such that they disrupt fish migration patterns leading to declines in fish
populations, changes in water flows and increassediment deposition leading to temperature
fluctuations. The construction of dams devastates the natural flow of the rivers, impacting both
upstream and downstream ecosystems. The impacts of hydro dams incorporated with community
experiences are widely we&tnown, recognised amtbbcumented in the literature by researchers,
organizations and the communities themselves but sometimes the information is not readily
accessible and available. As enelgyngry countries continue to plan and construct hyldnms
in the 2! century, there is a need to further understand how the landscape-ehanging, how
environmental injustices are evolving and how impacted communities are becoming more

vulnerable to pandemics and other diseases related to environmental health changes.
2.7.1 Methods

This thesis chapter usemlmixed methods research approach for the triangulation of
multiple sources of data, theories, and contexts because the approach allows multiple truths and
insights to emerge (Winchester and Rofe, 2010). The key words | used for this thesis chapter to

acknowedge, learn, and reflect on issues surrounding hydro dams from previous literature are
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AHy dr o dams o, AEconomic i mpact s o f hydr o d e
AEnvironment al i mpacts of hydro damso, AHeal t
due to hydro damso and ACumul ative i mepnact s an

impacts of hydro dams were largely gathered from the University of Manitoba UM Space database,
Google Scholar, Semantic Scholar, mass media (such as CBC News, The Nanme/l@dnadian

Press Anishinabek, CTV News and APN news) and social mediaasitinkedIn and Facebook.

Social media platforms wergnmportant in this thesivecause many hydimpacted
communities ee located in remote areaw rural areas thereforenost of them experience
connectivitychallengesThus several FN individuals from the region were postipglates on
LinkedIn and Facebook. Social media platfonvere crucialin this thesidecausehis was the
problemwhere nany community voices, concerns, feelings, opinions, insights, and steeies
published.During the early stages of the project, all conmity visits and activities were
suspendedbecause of COVIEL9 protocols Social mediabecame an importargource of
communication during the COVHL9 pandemicAccording to Loo (2023), the narratives of
Indigenous people in Canada were always told through settlers' perspective allowing the erasure
of Il ndi genous views and promoting biased repc
within and across territ@l borders where Indigenous people can agitate, demand political
recognition for Indigenous causes and proffer contesting and chatlengmwi € @a ol son &
Fr az er., SocalOnfedia) platforms played a crucial role in this thésislocument and

synthesise different perspectives concerning hsldatricdam projects.

2.8 Reality Checks: Environmental Impacts

Hydroel ectric power ener gy i <est ademativelte d anc
renewabl e energy with about 90% of the worl dos:s
it is projected that hydropower is exf@HAcCt ed t ¢
2018) yet their environmental impacts are subject to increasing concern. For instance, documented
hydro dam impacts are associated with high water flow currents, flooding of large tracts of lands
and forests and sediment deposition which has been linked tostteam shoreline erosion
( Kummu & Vamdmwky/mad@yQvdtgr F r e d ® nThe s@bétdntla)increase in water
levels and sediments reduces the water quality leading to the massive release of greenhouse gases

from decomposing flooded lands and organic mgttélo r an e t. Gieeh the groifgl 8 )
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concerns that hydropower energy i s fAan ambiti
needed to keep the rise in global temperatures to well bél@wad towards 1% during the
cent(ulr BN A ,. Nuthé&dug studies have highlighted that hydro dam power was meant to
reduce greenhouse gas emissions and provide sustainable energy by replacing fpssicitesl

thermal stations therefore instead of reducing greenhouse gas emissions, hydro das® increa
greenhouse gas emissions by decomposing flooded lands and organics. The damming of rivers
hinders fish movement patterns to and from upstream and downstream of rivers leading to reduced
fish populations, and A fAfnedcetrismgr, p €d0pThesé sStfonae
insights emphasize the value of understanding the relationships between dams, weirs, diversion

channel operations and the environment to ensure sustainable use of resources.

2.8.1 Social impacts

APeople need the electricity. We do need s

decides how itdéds done?0 (I8sanne Schme

The global boom and bursting of reliance on hydropower by industries and governments
overlooked the needs and expectations of the local communities leading to ffrodegt® st i ni e
al . , . MoBttonstructed and planned dams dating back to the 1900s were built with little or
no consultation from local communities because decisions were tethbasgd therefore experts
made choices. Between 40 million and 80 million people globally have been involuntarily
relocated because of hyddams (World Commission on Dams, 20Q0F e nd t , 2021; S
2011)For exampl e, t he Bel o Monte dam i000 Br azi
people (Xingu Vivo) which led to street protests in Sao Palo in 2011. The@dtical impacts
of megadams in developing countries' river basins are way greater than in early North America
and Europé Mo r an e tAlmmdt every y@a0, Ay8ry dams are decommissioned and removed
in developed countries but in developing countries, the unsustainability nature of such dams is not
being recognised Mc Gr at.h, 2018)

Research has demonstrated that artificial dam operations are associated with high water
currents and gradual changes in water levels which have been linked to soil erosion and water
pollution( Ez cur r a .eFor inatance, higl Wated qurrents create dangerous travelling
conditions for communities that use the water to access traditional hunting grounds, fishing areas

and trapping areas. In regions like Canada where some rivers freeze in winter, the geandyes ch
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in water levels create gaps between the ice and water causing unstable ice conditions for travel.
Some remote communities have no winter rotddseforethey depend on rivers for travel which

is a hazard during thin icy conditions.

The construction of huge concrete dam walls for water storage and electricity generation
involves blocking and diverting natural river system flows which has overwhelmingadaioal
interruptions to communities residing near dam sifeEner gy S.algdggenous2 0 1 9)
communities experience land displacement and flooding of traditional sacred lands leading to a
loss of cultural identity and webleing. Flooding affects traditional practices like hunting, fishing,
trapping, and harvesting which negativelfeats peoples’ food stocks. In 2010, a study estimated
that 472 million people living downstream from mdgalro dams suffer from food insecurity
( Ri cht er bedausadfplanne®floatifg)and reduced fish populati®magdhari, n.d.;

International River, 2011)

2.8.2 Economic impacts

In the 1900s, North America and Europe dominated the hydropower development
industries (IHA, 2019). Hydropower was a major sector for economic growth and energy
development however their economic impacts extend further than the immediate benefits
( Chandr aFkoljowiry@ht¢ 8950s, megdamprojectsreached a peak and slowed down in
North America and Europe because of withdrawn funding from the World@dRlke al i t y Che
Team, , td tis8 pf antdam movements, the growing so@povironmental concerns
( Mc Gr at land pazefitial 8ijes were already developedio r a n e t Foliowing,the 2 0 1 8)
slowing down of megalam projects in developed countries, the trend shifted to developing
countries where multipurpose medams were being built in medpodiversity river basins such
as the Amazon, the Congo, and the Mekénijlor a n e t. Additionally, Mot 1a8 ) ( 202 2)
supported the impacts of hydro dams by highlighting that thedidShot keep their ecosystem
devastating technology to itself but exported the dam technology to other countries, selling the
projects as templets of modernity yet local communities shouldered their financial burdens and

sociatenvironmental impacts.

AWestern companies are coming here because
and Norway. They dammed everythihgnd t her eds | egi sl ation t

those rivers. They know they can pul | it
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|l egislation |Iike in the European Union. o0

rower from Slovenia ilDe Launey, (2018)

The World Bank was also heavily involved in supporting mega hyldnm projects for
economic growth, for example, the Three Gorges Dam in Ctlie@kosombo Dam in Ghana,
theltaipu Dam inBrazil, andtheParaguay and llisu DaminLapsMi na, 201 l1heforang, 2
concerns of how green are hydro dams questiddedever, with the series of increasing pressure
and controversies surrounding the effectiveness of multipurpose dams, The World Bank withdrew
its funding from supporting mumnillion dollar projects for example along the Narmada River in
India( Real ity Check Team, 2018)

Additionally, the construction of dams changes the river flow and critical sediment
dynamics which affects downstream agricultural activities, downstream fisheries, scenic lands and
navigaton( Ez cur r a e Accomihg. to the2 Mekodg River Commission Report in
Ch an dr a rthe referitidn bf&@diments behind dam structures triggers higher poverty levels
by decreasing downstream soil fertility and fish populations, resulting in reduced agricultural
productivity and disrupting f i s h hydrgponwercioan o mi es
ri sky and insecure energy source thatos deepl
flogdMod a, 2022)

2.8.3 Biodiversity loss and habitat fragmentation

Hydro dam walls impound large amounts of water causing flooding in surrounding areas
and leading to loss of aquatic and terrestrial biodiveisif o k hr e | et al .., 201¢
According tolrfan & Alatawi, (2019) aquatic biodiversity is continuously declining due to
anthropogenic activities like dam construction which pollute the water and introduce poisonous
toxins like mercury in both the freshwater and marine environnmdatrsoval et al., (202further
support that marine habitats are fragile hence they are reactive to variations and modifications in
the physical environment for instance small fish react quickly to mercury toxins. The deposited
toxins bioaccumulate into water resources (rivereams, groundwater, wetlands, lakes) and food
systemg Car t e causin@l@cal Bojnmunities to suffer grave health problems like cancer and
kidney diseases. The environmental impacts of Hydro dams destroy wildlife habitats and animal
corridors/ routes leading to the extinction of species.
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For instance, research lyi n e mi | | e r dembonsteates how thie2Athdzén) Congo
and Mekong river basin advocates are underestimating the effects of biodiversity and fisheries due
to the booming of hydro dams. Additionally, the construction of weirs, dam structures, and
diversion channels also coriutes to sediment accumulation that not only affects aquatic habitats
but also contributes to downstream erosion, affecting the quality of waBer a k e and2 0 1 8)
interrupting fish spawning life cycldsC h a n d r aHoweve2, oin8hydrd am f aci | i t i e s
trapandhaul programs to collect fish,(Enangpobage
2 0 1wdi)st other facilities have fish passages/ ladders that allow migi@t©m a n d r abnt, 201 8

mostof the passages permit em&y migration.
2.8.4 Health impacts

Hydro dams flood large tracts of land and forests which increases neurotoxin
methylmercury due to decomposition of organic matter. The decomposing and dissolving of
organic matter produce neurotoxin methylmercury which bioaccumulates through the food chain
( Car t e.rOnce @ wviater)is mercuppntaminated, marine species (fish) are contaminated,
and the whole food support systemsdme contaminated which affects the people whose diets
rely on fish consumption. According ®u al | ar e,tfish antake js a (m@jdr SoRrge of
exposure to methylmercury. The consumption of mercontaminated fish causes high rates of
cancercausing agents, diabetes, heart diseases, kidney disease, skin diseases and amputation of
body parts. The consumption ofercurycontaminated traditional foods forces communities to
rely often on processed stebeught foods which have been linked to declines in overall
community healtf Dy sart & Spence, 2021;. Rudol ph & MclLa

Hydroelectricd ams 6 have negati ve i-bepgadfthespeopleaand he he
the environment. The increase in water levels and mercury contamidetids toforced
displacement or relocation of communities from their traditional l@ntisrnational Rivers, 2011;

Terminski, 2013; Trussart et al., 200For instance, mass media emphasises that displaced
communities are normally festablished on unproductive lands, with no access to clean water,
overcrowding, poor housing and not even connected to grid lines or provided with cheap electricity
(Dawkins, 2019) The majority of displaced communities have limited access to healthcare
facilities, no access to professional healthcare officials/workers and poor service delBeryz i n
et al ., 20dl1l.;, . Far@e®aper imn theeAkomboso Dam project, in Ghana, the
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relocated people were provided with thecatled core house, made up of a concrete foundation

with one completed room regardless of household(sitkei e s c her & .Thedcdupartsa, 2 0 (
were expected to finish their houses alone and because of poor living conditions and limited access

to basic health services, hydropacted people experience health problems such as nervous
system damage, and impaired neurological devedmpin infants and children Ri ce et al . ,
diabetics, cancer, tuberculosis, skin diseases and heart dis€asew k i n s |, 2019; Fru
1999, Harada et al ., 1999)

In other parts of SuBaharan Africa like Zimbabwe, Mozambique, South Africa and
Ghana, scholars have documented health concerns associated with rainfall variability which
contributes to disasters such as floods and droghth or nt on .&d4 an adaptation2 0 0 6 )
strategy to reduce the impacts of flooding and drought, countries resorted to dam construction
without envisioning the health and environmental consequences of dams, which involve the
transmission of vectdoorne diseases such as malanm bilharzia. Dams promote habitable
conditions suitable for Anopheles mosquito breeding and because of favourable climatic
conditions and bigohysical factors, communities living close to dams are at risk of malaria
transmissiof Sadof f eltis rgpbrted that®0% dd Human global malaria is predominant
inthe SSA. Bhat t edndannhually, it i eéstimated that 174 million malaria cases occur in
SSA( WHO Mal ari a. Report, 2018)

Disruption of traditional foods such as mushrooms, berries, medicine/herbs (Labrador and
mint), wildlife, edible fruits etc. within communities increagbe dependency on processed/
refined foods which are widely associated with low nutrignSr af t & B.IShifkng e y , 2 C
from natural traditional foods to steb®ught foods affects the overall health of the local
communitef APTN Nat i on aMost bbatenmporaryXadds &npwn as hybrids, ranging
from seeds, plants, fruits, vegetables, meats etc. are genetically modified /engineered, which not
only affects the health of the people but also the biophysical enviroinient d ol ph & McLac
2 0 1 Jhis transition disconnects local communities from the land and it undermines the
importance of culturagpiritual values that encourage physical activity, knowledge sharing and
transfer from one generationtoanotteBu c k| and & O @&ddibianallyg nesearch byl 7 )
APTN National News, (2018) ahghlight8 that kydredamd & OO0
related flooding redusecommunitiesiccess ttheir traditionaland and water resources therefore
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it plunges communitiesinto extreme poverty becausieeir economiesire basean the land It

alsodisrups communitiedand-based activities which promote healthy behaviours.
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Chapter 3:

To understand the implications of these spatialemporal changes on
community livelihoods.
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3.0 Introduction

Theonstructioal eltamsganidyadomtr ol structur e:
creates massive environmental efé$ectsundddhikgn
dams Il n most cases, | ocal communities whose |

bodies tend not to benefit anything from the
dams are branded green alter meaetsi,vdd O0tso t dlee ampp
the I ndigenous commoBeit Favi eonvwimeohmént ampalkts
documented in the I|literature however, there i

Northern Manitoba communities and someti mes t

GI'S ande FRseemmosti ng tools become hel pful to bri
knowl edge transl ation towards undédmgtsahntdiiensg sh
chapueBl6é€l S and Remote Sensi rhgpithec H mingblbebsa pt&s wrs(
before hydro dams and how the | andscapes cha
territory. PeGlaeh sbeaulsridques dwcument and presert
|l and and water users-utse Ppmaernsgtcersd hhovw thleeinr a
projects i n | bhhiddhreste stliaolhoa ydednbowt t datee i dent i
environment al changes were heavily sshppdrted
experience on the | andndwWwbohasdetrahel hadur al t
by the devastated |l and. Lastly, this section w
on their |l and and the knowledge transmitted w
how t heed scsltbacnggeds i n the environment have cont

community.

3.1 Objectives

3.1.1 General objective

To mehpe spatial tempor al changes in the-enviroc
Pi pdaPi win Cree Nation.

3.1. 2 Specific objectives

a) Tomaptheongoing physical environmental changes in OPCN including the modifications to

land and water bodies due to hydroelectric dams.
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b) To leverage PGIS techniques to engage local communities in the documentation and to
facilitate the holistic understanding of ecological changes to enable informed decaomy

for sustainable resource use.

3.2 Research Method

The thesis was grounded in teged seeing and participatory action research to build
relationships and enable community members to take full control of the research. PAR through
Participatory GIS allows the researcher to incorporate community knowledge@rporate
diverse participants for knowledge transfer purposeR a y , . Mapslcén) assist informed
decisionmaking processes and Indigenous communities have effectively used maps to claim land
and to achieve setjovernancel Si eber , 2006 ; T. Tobias,. 2009;
However, the complexity of Gi8riven decisiormaking processes lives out many types of local
knowledge because some of the knowledge cannot be represented spatially o6 & mmapo o d ,
2002)

In thissection of the thesi$ utilized GIS and Remote Sensing to systematically document
and engage the OPCN community on the ongoing physical environmental changes due to the
impacts of hydro dams. | used a combination of Google Earth Pro, ArcGIS Pro and VLC software
to conduct the 8IS sessions. By utilizing a combination of historical satellite imagery records
dating backto 1972, field observations and remote sensing, this thesis provided a holistic
understanding of the evolving physical environmechanges. GIS platforms such as ArcGIS Pro,
ArcGIS Online, ArcGIS Storymaps and QGIS are increasingly used in complementing the gap
between hydroelectric power projects and historical data on environmental health impacts. GIS
techniques | used in this tie were also used by an Indigendes flood mapping project, Green
Communities Canad Chi ppewas of the Thameanddhd stgde©OTTFN)
such as disaster risk reduction processds| onner ¢ tehatlitation of Ae@raded
watershed¢ | s ma i | artd mapping cultla) ecdsystem services hotspots that are crucial

for societal wellbeing Ga trDE?ea& et . al . |, 2020)

8 Session Four focuses on the development of floodplain mapping using the COTTFN project as an example.
Protocols and the importance of understanding and following them will be touched on. It will include an overview
of some policies and legislation thatnche harnessed to assist in upholding rights and responsibilities to Mother
Earth along with some examples of such. Link to webinar slides: https://docs.google.com/presentation/...
(Chippewas of the Thames FN (COTTFN) et al., 2022)
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3.2.1 Participatory Geographic Information Systems Mapping (PGIS)

The PGI'S concept | wused in this thesis foll
up PGIS mapping in communities. The first step | did was to establisHdstigg relationships
with OPCN community members in 2021 before proposing the mappingtiasti 2021
connections were virtual because of the COMMD pandemic movement restrictions. The in
person connection took in September 2022 after CAGMInfection rates in Manitoba were low
and movement restrictions were loosened. My firgpenson meting with OPCN community
members took place when | attended an Indigehedigouth camp in Mile 20, in Manitoba that
was organised by the University of College of North. At the youth camp, | met some of the OPCN
Chief and Council members and | propodeckt mappi ng activities with
when | developed a consensus with the community that enabled OPCN members to openly
participate in this research proje@n the 2¢ and 3 of November2022, | visited the OPCN
community after the youthamp and conductedqmer son i nterviews. That 0:¢

research design and tested the interview guid

Following the development of the research design and testing of the interview guide, the
PGIS mapping activity took 3 months to plan and execute after the OPCN community visit. The
PGIS mappingsecond phase of the planning process with the community members involved
establishing a communigriven research agenda, identifying the geographic scope, sending
invitation letters to the mapping participant, hiring a higbolution LED projector, datesf
conducting the participatory mapping session and docungeodimmunity resident interests. The
PGIS session was dowa the 20" of April 2023 at the University of Manitoba, Environmental
Conservation Lab. | created a video sharing the places | visited and my experiences (interviews,
boat tours) in OPCN. The video provided the foundation and acted as a starting point where the
communiyy members started highlighting areas of special interest to their community for example
their traditional h u n t.iTmegeforg mterviewths paréicipants aneld i c i
collecting map biographies started the documentation process. This was@ftaameinrperson
interview with an OPCN member pointing to places on a map devasted by hydro dams. The OPCN
participant began to explahow hydro projects have been changing the community landscapes. |
shifted from the video to Google Earth Pro where the community member started pointing out and

explaining his personal experiences from childhood, the early stages before hydro cahee into
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OPCN territory. During the sessions, | was also digitizing and placing points/markers on a map
whilst the community member was explaining his experiences. In preparation for the PGIS
mapping session, | alsxquiredhistorical satellite images of 1972 pe&kD, 1976 posCRD and

2019 followup of CRDfrom the USGS website. | processed all the historical satellite images of
OPCN by extracting water bodies before and after hydro dam flootdisipgthel 9 72 pr oc e s s «
sat el | i map, the ®@RQNepartycipaprovided indepth descriptive statistics on what the

maps were showing, what was not being shown on the map and how the landsd@pesded

the weltbeing of the communithover | ayed the 1972, 1976 and 2
the extra water fr omttohhee hyadirdo adfane rf Itochoed faudjla
Then | pakedtctbpenpsain and justify their rel:
examphe community's traditional ahnodmehloawn dtsh etyh an
forced to r el odnth permisson to eee@md,thys PGIS& mapping process was

recorded, and the footage was used for digital storytelling in Ar8&&iymaps.

After interviewing the participants and collecting map biographies, | made two copies of
the raw data (maps and videos) on external storage drives to act as my backup copies because
many researchers and communities have lost irreplaceable data ttivefigh vandalism, theft,
water damage and simply losing the interview f{le$ . N. T o bhe fallewing thénth,d )
started translating the interview making short video clips, audio and written text or transcript files
for Story mapping and thesis writing. The translation process also included the October 2022
interviews | did in the OPCN commiijm Some interviews | did were in Creanguageand they
conducted in Indigenous languages involve capturing Aboriginal place names, ecological
knowledge and expression that can only be expressed using the first tongue. | usdizhaedeb
platform called Otteran online program that requires a subscription for the seffaicbasic audio
transcription an&hortcutan opersourceMicrosoft video editing software for making short video

clipsthat were embedded in an ArcGIS Storymaps platform.

The PGIS section used Google Earth Pro to place notes, points, lines and polygons
containing map biographies, therefore, there was no need for digitizing the data or producing
digital composites and overl ays asrsetingpai ned
community mapping( T . N . T o. PAftea the inte&2vie® @rgnscription, | verified the
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community maps referring to the original video recorded during the PGIS session and the Story
map collection website link | produced was sent to the OPCN community Chief and Council. As

coined by Chief Kerry Moose in the guidebook,

AWhen people see their communitydés maps f
surprised dnd el iTepltiead., 0 2000)

Thatis what happened with the maps and Story maps | produced from the interviews and
PGIS sessionsrevious studies that used GIS and Remote Sensing for mapping flooding were

acquired fromGoogle Scholaand UM Space.

3.3 Summary of data source and analysis procedures

Satellite datasets were acquired from USGS Earth ExpJdrandsat legacy imagery for
OPCN 21 August 1972, multispectral scanner (MSS)sgénsor and resolution 57/60m were used
in this thesis. | used the Neafrared Band 7 to identify the water level due to its lowest reflection
value from water. The otheeason the thesis used Band 7 (Ne&nared)/Band 4 (MSS 4,5) was
because of its ability to separate boundaries between land, water, and landforms (Landsat Mission).
The thesis overlayed the 14 June 2019 Landsat 8 satellite imagery, OLI TRS, with 9 B&nds a
30m resolution. | used Band 5 (Neafrared) to identify the water level because it was useful for
depicting biomass content and shorelines (Landsat Mission). It is an improved version of the
Landsat mission with 9 Bands. Landsat 30m imagery resolatiows finerscale landscape
features from as early as 1982tothepreseitar r ol | & Loboda, 2017; Van

Maps derived from satellite imagery data can help to improve understanding of surface
water and how surface water changes as a function of streafnfld@ st er n Geogr aphi
Ce nt e r. The @it of surface water monitoring especially koeign intensive and flood
monitoring efforts rely on Moderate Resolution Imaging Spectroradiometer (MODIS) or Landsat
imagery because of the duration of each archive compared to other sqtellited t i n et al
Tar panel | iThisthesisused Landsdl iln&gery. The techniques | used are widely known
for surfacewater mapping processes. They make use database of satellite imagery spanning many

9 USGS Earth Exploredrttps://earthexplorer.usgs.gov/
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https://earthexplorer.usgs.gov/

decades and can be applied to map surface water tfelds st er n Geogr aphi c S
2022)

3.4 Results

3.4.1 OPCN drainage system, the direction of river flow and stream order.

The adoption of GI'S and Remote Sensing tec
foundation for understanding OPCN | andscapes.
El der s, Fi sher s, Trapper s, Hunt er s,n tKenroawlte dogne
provided mdewihhuadernsantanding andtmearcihmgpgbal

|l andscapes.
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3.5 The spatiattemporal assumptions behind the construction of the Churchill

River Diversion Route channel

From the results | produced through process
the construction of the CRD channel route al c
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t he Nelson River because of the | andscape cor
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Marsh,. (2021)
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Figusk@dows the digital el evation model of t
River basin. It shows how it was feasible for
Channel route on the Rat Ri ver sryisvteerm ftloo wa rtto
Nel son River system through t heFiNatliegg® 8o, n ttrhoe
br oownange colour represents @greas wiephebkbieghlka
| owl ands. The fl owtdiemaenc toiradrerr epgr ehd emtag cthlye wg
and organinetmwhpassdeam their connectivity (Ada
based on the Strahler order classification sys
of a river network bagé&dr ahnl. e rTjhbalofdi€msetst f ¢ amwi
smal | tributary that -;mreccars st rceoanrhd-outednecrfe o sotrfir et aw
Accordéngahloer ,st(rle9abnes) fl ow from an area of F
foll owing areas of | ess resistance. Based on ¢
delineati on, visualizing flooded areas$urerosi

pl anning.

3.6 Historical satellite images of landscapes in South Indian Lake before and after

hydro dams came into the territory of OPCN

FigaleShows the historical-CRRtand i »x@RD. magetry
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FigaBeShows Les Dysart pointing 1972 historic

“Historically, learning from our elders, it

was a small creek that was even dry

sometimes, it was hardly passable even by
canoe. " (Leslie Dysart, CASIL CEO)

Source: GCeeBylshrBetpao.i nted out how RahheyRlirvoer us

Les Dysart further explained that the rive

travel with boat s daanndsa me n biatseor rAhtecerry , h ytdhreo Ra't
artificially widened through Ttoldeayamomwynssiraetofont
travel to and from into Rat River RAyYystRem.erR ulsi

to be maybe 75 feet wide to Nelson House but

( Theme: Brief history of how dams and contr ol

Thpur posewad tCRDi ncrease power generation a
the process affected a | ot of tr éPysaes &n Speo
2021)
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[ Mani toba Hydro] can't tell howelflagd tihre twhae
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Trapper and Hunter (Personal Interview, October 2022).
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NB: Click and navigate to the theme: O0Brief h
started in OPCNO6 timeline 3:00, for a full vi

Figab®8hownRLlilnk!| ater giving a brief history ol
structures started in OPCN

Randal Link-later speaking

“Well right from the beginning I was
tracing the trap line and it was in the
60s when hydro started coming survey
down below here [OPCN]. That was
my trap line there. My dad’s trap line,
we were all working there all the
time. We didn't know what they were

looking for......"

Source: GeanadalnBeaber ®escribes the history o

territory
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Figu&bows an overl ayed map between differet
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satellite images provided by USGS. The 1972
Manitoba Hydro blasted the 9km South Bay Dive
orange colour and the 2019 maptihe cédpngesnt adt
shape (l ength and width). Gallons of water sp

keeps going down the river.

FigaBeShows a series of fDlooding events al ong

South Indian Lake

Legend
I8 1972 Water Level £

I 1976 Water Level &‘1 ¢
2019 Water level Bl

Source: Gvaplsdhdwitrag 1972, 1976 and 2019 diffe

FigaBsehows the transformation of the nart
subsequentMayne apdhaafHdteverted 85% of Churchill
River systemasTédeulft oofdi nhlge combination bet we
and the Missi Falls control structure. Bot h t|
South Bay diversion chanmsélher ¢é diowedtos,t heo rRtarto
which feeds the Bur naowmo oMo oRsi ev e(r2 Os2y2s)tMeenx.ip | Gaabnaeer d
Hydro shuts down the Missi Falls CS, water f|

62



when Noti gi CS shuts down, the water goes in
along where the river wildl be fl owing. Cal vi
Manager added by supporitmange rt metv etmeef tajriaa teu anlo t
especi aflil yh.whit e

Figad®eShows Calvin Baker describing fish's fa

(‘o
Py Ve :

-
A i
S

- 4
e

» 0:38/0:42

Fish favourite spawning
areas

"....Whitefish spawn on the shoreline
and the changes in water flows do no
good with the silt coming in washing

and crushing all the eggs....".

iWhitefish spawn on the shoreline and the ¢

coming in washing @and crushing al/l the egg

Theme: OFish favourite (sPh@whiShogu racree:a sGe raal d : Re

3.7 Patrticipatory Geographic Information System Mapping with and for the OPCN

Community

FigaoeOW¥Y Traditional Homelf aodsl before
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Hi stori cal map befoberof@ebatwasofloecedi de of

Source: Gerald Beta)

I n the 1970s, the majority of the OPCN tra:
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(Fi @udr e
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Today, what UJUdseddti ¢ i loendP Gieoadnand | and char
by a | ot of er osi odnaielfofoedc As c d nLdeiBryg aedo hgBeoso
|l nterview, October 22023), pointing to Figure

AThe whiter | ine is where the majority of
for homes on the east shore of the river.
the east to the west Lseisdeyamfsraur( 2t0r2a3d iPteir csro

NB: Click the quote and navigate to the theme

|l ands?6 for a full video description of how O

FigaeePart of OPCN Traditional homel ands and

Al

1 ‘A !
, Sy S0
1> ! : * M

*:»,&_:

The gsnapws part of OPCN's Traditional homel and:
the river (Source: Gerald Beta)

Figasddows part of OPCN Traditional homel an
the community used dloe dtercilaomedd irast o br dHtemrpey .ehwida ws
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traditional homet hoaudndus| alt d evaettrisotosnd fosnh oaol sonmugn i tt ty e
riverbanksargeehe i ingl amédl | er because of fluctua
as expllagdnuerd nbgy t he PGI' S mapping engagement .
member s, cl eardlyegthomiwe bobsy hgdr onl ys hpaepremaannedn tsli

of Itahnedscapes but also destroyed the environme

Alf things dondét change, eventually our tr

watero. Les Dysart (Personal I nterview, Oc

3.8 The construction of the South Bay Diversion channel along Rat River

During the community interviews, OPCN community members expressed their concerns
about how they were never consulted when hydro projects were coming into their territory. They
shared their knowledge and experiences on how they were tfeatexmple being forced to
burn their homes and cabirEhe narratives went beyond how hydro dams changed the landscapes

to how the fishing economy was impacted bydhenproject.

Figa@aBeShows Randal Linklater describing a bri

Brief history of how hydro dams
and control structures started in

OPCN

» 0:50/3:57

Randal Link-later speaking

“Well right from the beginning I was
tracing the trap line and it was in the
60s when hydro started coming survey
down below here [OPCN]. That was

Source: Gerald Beta

A We | | right from the beginning | was traci |
started coming survey down below here [ OPC

trap line, we were all working there all the time. We didn't know what they lwvekeng
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for. They were going to build that channel [South Bay Diversion Channel] to the other side
of the town down to the wesibrthwest side. But we didn't know [there was no
consultation], they did a lot of survey [Manitoba Hydro]. And then after 15 yteag

decided to blast through that channel 200 feet down on a rafedted a lot of trapping

on our site because there were three trap lines placed on that side when they started
b | a s tRandal Linklater, OPCN Fisher, Trapper and Hunter (Personal Interview,
October 2022).

NB: Click the quote and navigate to the theme
structures in OPCNO6 for a-lhukelr exgéeaidesgr hpwi
started in OPCN.

@de How Manitoba Hydro planned and mapped t
nnel

L Q

“Historically, learning from our elders, it was a

small creek that was even dry sometimes, it was
hardly passable even by canoe. ” (Leslie
Dysart, CASIL CEO)

Les Dysart i1l lustrates how Manit otbhcoldy dhr @ amap

Diver si on.

AHI storically, l earning from our el der s, i
it was hardly passable even by canoe, so i
|l ndi an Lake. I mean it was, but iits wasnot

pointingHydManhadbtao bl smst eandfckear dabaunt
di version channel. Forcing the water to f|I

The area had high | andmass, anybody portag
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over dry |l and at ti mes 1t bel®ycscaersts (tFh&l R aRe rks
|l nterview, April 2023).

NB: Click the quote and navigate to the theme
descri hbeBypwawotf il lustrating how Manitoba Hydr
South Bay Diversion.

Locally in the community, the Churchil!] Ri
engineering projects flooded the ancestral tr
cul tusalseldamccti vities that werde oatf |toloa i mega rdti s
people from the | and especially youths who we

substance abuse and violent crimes (C. Spence

FigabeThe 1976 hydro flooding after the compl

This was the early stages when the CRD was in

full operation forcing water to flow south into I 012/134
Rat River.

Les Dysart pointing at the flooding that occt
Diversi €RD whlaenin full operation in 1976 (PGI

Figaseows the area f | enoaddleed Sionut1h9 7B6a yb yDitvheer s
This was the early stages when the CRD was in
Rived®yslart (2023) pointed to the area fl ooded
the PGIS session and he explained how Ltehse ar e
added more explanation emphasizing thati the f
3 years to get fl ooded awhen Manirtnokbsae Hhe wat e
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irthis is 1976 shortly after the flooding o
i slands dondét exi st anymore ¢€é.The water f

ol der picture wasLesyDysadt [(RP€R$eénal I nt e

NB: Click the quote and navigate to the theme

of how the South Bay Diversion channel fl oode

Fi gableeBysart describing the 1972 and 1976 env

South Bay Diversion Channel

“It's a heavy burden to watch land you grow up

on be destroyed and wiped out in your face

over the years and knowing that it’s avoidable, it
was avoidable” (Leslie Dysart, CASIL CEO)

Altés quite an experience to watch this ov

the | and, water, and the people. 1 tds a hece
destroyed and wiped out in ydws fazoeée dabere, |
avoidable. You can not change time but do n
| ake | evel s. Right now, our | ake is a toi

of Manitoba to flush outommanrtgyatndmi hesap
scars are huge owntdh@y&snDysadt | tPer senal

NB: Click the quote and navigate to the theme
descri hbeBpwnaotf describing the 1972 and 1976 el
the South Bay Diversion Channel
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3.9 Notable outcomes and implications

3.9.1 Flooding of traditional homelands

The construction of hydro dams and control structures in OPCN was not received well by
the community members because there was little to no consultation with the community members.
According toDy s ar t & S p bydro dam stfu@uwe® Wwere constructed without the
community's consent and it was against the community's wishes. The Notigi CS and Missi Falls
CS are dams that ratséhe water level of SIL by an average om&ters( Ma c L e a nThis 201 9)
led to the flooding of the traditional homelands of the OPCN community. In literétdrédy e s hor e s
are constantly slumping into the lake, filling it with debris and mud, wearing away islands. So
I sl ands that wused t o JanvisBrownleimda odlod2atril, Actordingt anyr
to LesDysart (2023) during the PGIS mapping session, families were forced to burn their cabins
and displace them from their traditional grounds because of the planned flooding.

The entire community was displaced and made-tstablish itself on the other side of the
SIL River. The previoustraditional homelands &re very important to the community because
today, even after more than 50 years since the floodauyirred,the community visits and
conducts cultural events yearly at the remainingsitdst i s a heavy burden t
grow on being destroyed and wiped off on the f
Dysart (2023).The flooding of traditionehomelands of OPCN disconnected the youth from
cultural practices and lardghsed activities leading to drugs and substance use. The use of PGIS
mapping tools in documenting these stories provided detailed informatiotexhand video
techniques could not capture because the community members edevdbtmaps, pinpointing

the areas thewerereferring to for example the location of the flooded traditional home grounds.

3.9.2 No access to updated flood maps

Since the hydro dams started flooding the OPCN territory, community members were
concerned that they had never been provided with updated maps of how much evgtereireto
the bushes. During one of the interviegndal Linklater explained that whenever Manitoba
Hydro comes for surveys, some of the community members ask for updated maps but they are

providedwi t h t he same outdated maps that donodot t el
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Lacking access to updateater leveimapsin the OPCN communitis amajor risk to Fishers and
watertravdlers because thegannottell how farthey arefrom the shoreline because of gradual
water level changeis the lake RandalLinklater attendedseveral boat accidents along the SIL
where fishers testified that theyere not aware of how close they were to the shorelines therefore
they either wouldhit a tree logor a rockin the lake. Updated maps are very important to
community members because mapkphn making informed conservation decisions and planning
for biodiversity protectiot Ra miGo ene z e t . Hawever, as2 Sollit®r) to outdated maps,
the OPCN community works with academic institutions and NG@sdisthemin updatingtheir

communitymaps

3.9.3 The quality of the satellite data

In this thesis, | used the 1972 USGS satellite imagery data to visualize the OPCN
landscapes before the construction of the CRD channel. The quality of the raw data was good for
visualizing the Rat River before the construction of the CRD channel. Hovieeesatellite data
was not the best for calculating or providing matrixes of how much land was lost due to the
construction of the CRD channel because the imagery was not clear (low resolution) and the

presence of many small floating islands also affetttednatrix calculations.

Figamehowing 1972 satellite image of Rat Ri
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Photo by Gerald Beta

Figure27 above shows how the 1972 satellite imagthefmeanderinRat River made it
difficult to calculate the area flooded by the CRD but it was goodisoralizinghow Rat River

was smaller before the CRD.
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Figa@agehows the 1976 Rat River after CRD was

im0 |
Photo by Gerald Beta

Figure 28 shows the 1976 satellite image of Rat River after the CRD was constructed in
the OPCNcommunity. Visualizing the flooding was good however calculating the area flooded
by the CRD in such a big river was difficult because 1976 was the early stages of flooding and
because of the gradual water level fluctuations, the flooding levels constaaiged. The results
of the 1972, 1976 and 2019 flood maps show how the landscape has changed due to the
construction of the CRD however, the maps failed to show the extent of land or soil fully saturated
by the water because of the forest cover.
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Figl@fAes Dysart demonstrates how the water s

Photo by Michael Tyas: Wa Ni Ska Tan

Figure29 above shows Les Dysart demonstrating lateral erosion uphill and how the water table
has saturated the topsoil in OPCN land, information that the satellite images could not show on

the map

3.9.4 The difference between hydreimpacted water and northydro-impacted water

During the PGIS mapping sessioredDysart highlighted an important aspect of how
hydrodam water and nehydro-dam water show on Google Earth maps and satellite images.
Hydro-damimpacted water shows a dull brown/green colour on maps antytva-dam water
shows dark black on the maps.odeding toS ¢ h ma | t zclean (wv&td) s @spally black/dark
blue because it absorbs light and the sediments reflect light thereby colouring the water. The water
looks brown when there is suspended sand or dense mud because the sediments disperse the light.
The unpredicted fluctuemn of water levels in SIL contributes to soil erosion causing water to
become siltymurky, and muddy thereby turning intobrown colour. The effects of hydro dams
in OPCN are also felt in other Northern communities like NCN and Tiformer Councilbr

of TCN, RobertSpence made a post bimkedint h at |, AThe only thing gre
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we can no longer drink after ikilobhetesbbehabtdr 0u¢

flooded to create reservoirs for its dams to power its turldines
3.9.5 Animals migrating routes shifted

OPCN communityives,and livelihood arebased on huntingishing,and trapping. These
practices have sustained the community for decades of years. The PGIS outcomes show that the
construction of Missi Falls CS, Notigi CS and South Bay Diversion Channel increased the water
levels ofSIL, and it flooded the traditional hunting grounds in OPCN. Before hydro dams came
into OPCN, the Rat River used to be a small creek that sometimes was difficult to travel with a
canoe (lesDysart 2023).Community members haid portage along the Rat River with small
canoes when they travelled to other areas mainly for hunting and fisktiegcommunity's
traditional areas surrounded by Rat River weoasideredmigration routes for animals like
caribou and moostherefore thdraditional area was the favourite hunting spot for many OPCN
community members because of the short travelling distance to the area. The 9km South Bay
Diversion Channel changed everything, it increased the width and depth of the Rat River which
made itdifficult for animals to migrate further up north. Currently, the channel is characterized by

high water currents and depending on how
p Leslie Dysart - . .
;4 Chief Executive Officer at CASIL Inc. much water Manitoba Hydro needs, the river

3mo*®

The South Indian Lake, Environment, Ecology, Fishery and Culture was a Very ﬂOWS n elther dlreCtlon because the rnver
Good Environment for Kids, growing up in Healthy Family Units. “
doesnoét flow naturally.
Prior to the ongoing Oppression of Manitoba fydro & Manitoba.

) N . . shifting animal migration routes, the OPCN

Manitoba Hydro, with its continuing Devastating Actions & Operations with the
Churchill River Diversion Project (CRD), are ensuring current and Future
Generations of Indigenous Youth, Never have a healthy environment, moving
forward.

hunters travel to areas far from their

community. Spending more time travelling

Manitobe Hydro and the current Progressive Conservative Government

appear to be intent on Destroying South Indian Lake, Manitoba and the fu rther d|SCOn nected the youths from |and

Indigenous Community!

based activities and it compromised the

Thereis no longer "fun”, in and around SIL and far from a healthy
environment for kids, trying to grow up.

people's ability to pass down their cultures
because it now requires more time travelling
and the cost of living increases leading to
high crime rates in the communifyBr a k e ,
2018)

LinkedIn Post by Les Dysart (2023)
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3.10Discussion

Over the past three years, | had the privileeearinghe lived experiences of Indigenous
communities in Northern Manitob@he journey was made possible by choosing an appropriate
research method for this thesis and establishing-lestghg relationships first before proposing
any collaborative work with the OPCN community. The thesis chapter focusedsome s si ng t |
spatemporal changes in the physical ieanVvOPrCdn me
by comprehensi vel ymoadniafliycza tnigo ntsh et oo ntdioeitwdga nd ar
eyed Seeing research method was the best method to document collaboratively the environmental
impacts of hydro dams in OPCN. AccordingWér i g ht e t, thaTwo-Eyed(S2dnd 9 )
research approach creates a space for Western ways of knowing and Indigenous ways of knowing
and doing to come together to best aid understanding and solve problems.

Using the TweEyed Seeing research method, the CRD can be evaluated as the main cause
behind environmental injustice in OPCN because there was little to no community consultation
from the project planners to the community. Following a series of no carmsultnd forced
displacement, the construction of the Notigi Control Structure, South Bay Diversion Channel and
Missi Falls control structure increased water levels by more than 3 meters in SIL leading to a
backflowofwate LevasseumMhi30mMdye wasnodt accepted wid
because the hydro dam flooding was accompanied by varying environmental damages such as
deteriorated water quality (silty, muddy/murky) P e t e r,,increagk Oird ercury toxins,
dissemination of fisherigs R e a d ,, flo@idgod thaditional hunting grounds, flooding of land
based foods (mushrooms, berries, and medicine), soil erosion, disappearing of shorelines/lands,
increased foreign floating objects (logs, sticksz B C, , &n@ flo8ding grave sites. These
cumulative environmental impacts further deteriorated the environmental health of the land, water
and people leading to increased heart attacks, diabetes, high blood pressure, cancer, depression,
and Al z hei méndidgs of thisthesisnR Lirdkater commented that,

AThey [ Manitoba Hydr o] never gave what peo
those people [Elders] that spoke what they wanted from hydro, they are gone, we are just
following our grandggr andpar ent s f o ®Randal kinklater (PPersgnhl t now
Interview, 2023).
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The statement provided byaRdal Link-later clearly shows that most of the project
planners do not meet the needs and expectations of the local communities because project planners
are concerned more about making money and local communities are concerned about their
livelihoods,culture,and traditios. Most of the Elders who fought Manitoba Hydro succumbed to

cancer, heart attackdiabetesand kidney failures.

All the environmental impacts of hydro dams such as flooding were documented using GIS
and Remote Sensing techniques. GIS and Remote Sensing techniques offered an opportunity for
norrcommunity members to visually understand how hydro dams devastatednthaucity's
landscapes. According ti | | i ams on ,eihdigeaous. practi¢e? krbwlgdge and
perspectives have sharply been in focus by environmental researchers and governing practitioners
towards providing precise solutions to environmental issuesPWi8 techniques providethe
with a unique perspective that enabled community members to fully engage and interact with the
maps while sharing their experiences on the land and water. This thesis used both historical satellite
imagery maps and contemporary maps in documenting the en@ndalnmpacts of hydroains
in OPCN because maps enable community members to historically tradkyygear how hydro

dams flooded their territory.

For example, | used the 1972 map before the hydro dam flooding during a PGIS session
and the community members quickly remembered how the commuergmade to burn their
cabins for little compensation by Manitoba Hydro. | then used the 1976 map after the hydro dam
flooding and community members were amazed visualizing how the community land had been
lost due to erosion effects caused by fluctuating mlatesls. The findings of the thesibapter
show that since the flooding started in the 70s, Manitofmxdirarely provides OPCN community
members with updated flood maps that show how much traditional land has been flooded. PGIS
mapping with the OPCN community provided an opportunity for community members to
highlight, interact, engage and interptee meaning of thenaps by highlighting their areas of
interest. One of the main intents of the proesto empower Indigenous communities to tell
their own stories, concerns and issues surrounding their environmenbeiwe| culture, and

traditions usingnaps.

However, the quality of the 1972 satellite imagesswgood for thevisualisation of the

landscapes before the CRD charimélthe resolution was lobecause they were the first satellite
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images to be produced or collected by USGS therefore they were not clear enough for processing
to produce matrixes of how the Rat River had changkd. missing GIS gaps that the satellite
images could not show were complimented by OPCN community visits | did in October and
November 2022. OPCN community members confirmed that there was so much more water in the
bushes, the soil wasaturatedand the shorelines constantly changed. The land was becoming
unusable because of the scares that Manitoba Hyasdeaving on the OPCN land. Patches of

land in the community that used to provide quality medicines are either underwsaturated

with water.
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Chapter 4

To understand the implications of these spatiatemporal changes on
community livelihoods

And

To present and share these community experiences using ArcGIS Storymaps,
a webbased tool that allows users to combine text, audio, videos, and maps to
present information.
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4.0 Introduction

AWhen you force peopkeowongbabhtdenrtways wh)
you I|literally destroy their spirit and onc
embrace -angddeédmingal |y or through sporits or
because thatc omeplseotne.i sBuntevtear create a compl
spirit, their physical being, their emoti or
and work in a very harmoni ou(sBavratyloet tEI| ate ra I/

Gl obally hydro dams have been buitlaurfiosrm,pu
and electricity generation; however, hydro dar
i mpacts on | ocal communitiegenvhabonmpatctabendasg
from f(Modamget abil @048)on, water pollution,
(De Launayd ©20Pé&8dyecimation of | ocal fisheries
and heal (AndecbondM®2301dDY the hydro dams were
community consultation or involvement resulti
rely on the Iimpactéd®toneIN@OOBLNf communyviyall

periencing environmental health problems rel

~ 01 0

e
X

O years now. The community has been negoti at
he proposed andda ne sptraobjleicsthse ds hhoyudlrdo conserve t|
h

—

e health of the peopl e.

To better under st and ansdets hoaurte thob eu ntcdbeennsut aann

=]

d the water have cbhaasnegde dpo atrhtriocui gpha tcoornymurnei steya r

i shers, Knowledge Keepers, icTa mpwageriaempd a(nagl she di

X~ Mmoo

nown as Haphazard Smrmphbadmigl,i twhisaimplsi nag ntohmat

-

eadily available or accesati bd egiwiarhitni me gwhag
criteria to parEtiickiaggatl e2®illsgt we ssttedly t he OPCN

audi o document community stories on their tra

such as interviews, observations and field s
Storymapstifngr trhepofri ndi ngs. The outcomes of (
associated with poiont waiteat gdafi $ly, cmensumpt i
di spossession from the |l and and | oss ©N conn
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community remained resilient to their cultura
picking by travelling far away from their tr
community knowl edge was pr espnrdce@mnmumi ary Arean® le
vi sualize and | earn how choyndmuonidtayns devastated

Il n response to envitrhhay chiemp a®P €tdcsmreyn ivtbi se d
thesis chaptcameat mxommuni ty expéhieerane i a ot mp e

health ismplhgdtoodams due to permanent | andsc
The | andscape changes were a rwsudamsd odi viehresicc
channels such as the Notiggi CS, Mi s s i Fal |l s

electricityhgekKeegtist&imhiarcdhagpamr demonstrat e:
health i mpacts of hydro projects in the OPCN

remained resilientite despctulet expleraencing | a

4.1 General objective

Tanderstand the | mptleammpdri aln sc bdn ¢ ehse seen sgpaammuand
4.1.1 Specific objectives

1. Todocumenthe community experience and perspectiveb@mmthe environmental health
impacts of hydro damspactedthe OPCN communitiivelihood.
2. To explore collective solutions to curb the environmental health impacts of hydro dams in the

OPCN community.

4.2 Research Methods

Tof ully underdnaedetd heewmast ien @ cdeafnise carms toHe
communitiesd envir ememenngt ailn hGPaON,h lanuws eweld c o]
Eyed Seeing research-bagppdoaebeandwCaleimbtaidddad ol
understand the interconnectedness between the
environment al heal th I mpacts of hydro dams in
the thesis goals to r enmiitnyuldmccdfl y hrea lre vaan tl i tt
speci fipr enfeceaasygc ecsyl t ur al contexts of-basheed con
research approach enabled me to coll aborati vg
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possess knowledge of the underlying causes of
the deterioration-eyfedw&dteern nqgu aleisteya.r cThh ea pTpwoo a ¢
to fully embrace Western wayskopPpB&mglwe nty eamndall
The combination of the concepts all owed me to
|l andscape have af f-leeitregl afheOPE@MI| dc dmmawndi twe | he mt

The tchheasputseerd qual itative i1interviews to do
i mpacts of hydro dam#ait bhbonhé& GB C Nerxapal pamgnd 0OgOwa)l
interviews as everyday conneedQoumal altaahoweghi nh
a twwaoy communication that enables the researct
regarding the subject matter (Murairawraehey010)

provide a guard against confusing items and t
obtaining relevant responses (Babbie, 1992) .
prodaceéd gh response rate, provided me with g
storytellers |l i ke Community Leader s, Knowl ed

Medi ci ne( DRRinczkienr s& L.i ndoweyer2,00i7ntervi ews wer e
consuming because | travelled 1094km from Wi

community.

With permisaconvérymPpla@ki papatchgant s, I é
recorded the interviews using Zoom mics, Son
(drones) for document ed ovoichce epousr pfdosaesst.@d clé itagliosnaa | u
mapping purposes using ArcGI S Storymaps-. The
sharing pur pcoosnensu nwittyh meonber s such amkprejeci
gover namecht 8GOs. The storytelliingi pmamptss @ uk rcowlee
generating dynami c vi suali zations o f histor
environment al heal t h | mppaecrtsso no fi rhtyedrrvoi edwasmsc ri enc
for commuiblietaide ¢ hteo c @amovnesri stdabteii onngsc ubl ytruardaidtnidoonrsms |
val ues. The questendsedl| gasktidomwse,r et logptenal | owe
comfortable addressing environment al heal t h i
gover nmerti 9o,nsd,ongmaintiut y members and other comn

refl ect .
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At ot ali notfer®G iewtse r vcioenwdsu ciwt &fa mdho 8 Oct ober 20
wi fhshers, trappers, hunter s, me@®PENNne Opi ther
i nt er viinetwesr,views were conducted in OPCN commu.l
along the i mpactede8itbSelwatkirsmnRIl dnti.nt efrhva eiwn t

the OPCN traditional | ands-pang owaadaetdiso resn adbfl etdh
hydro dam devastefdl pe@p i aThhgopsocas OP&N al s
grotamdthing activity where | had to verify th
t hat I had observed on my map results. The c

l ands and wat emPs awa swhHadgixgdlda ifred t he power of

Alf you hold (a meeting) in the health de
behaviours and | anguages that are associ at
t hose behaviours and | ang(uPargaetstT,lweé?2 QUIn8d)w eni $ ia

of Mel bour ne.

The power ofvelroyc aitrdponristnaynatshe i ntervi ews be

pl aced commuerndttiheeesatr theabout, and for, them

I n addition to the 9 interviews in OPCN tr.
the 33 Apr i | 2023, in Winnipeg Manitoba, Canad
sed PGI'S mapping tools such as GopogiaenHBarth

olygons for documentation purposes. The PGI

ams tadh@819 dpddel-tpw ThenapPEi 8g al so hel ped n

u
p
understanding of the historihyadr a ndfaommsma dlr 07n6 spt
d
knowl edge of how the changes i n | andbsecianpge oaff f

—+

he OPCN community.

I used the convenience sampling design met

according to Murwira (2021), the sampling des

ndi viduals with the knowl edge r egsuiarlesdo ftohre t

because it was moose hunting season in the <c
Fi shers were busy performing their cultural ac
season. Al | I ntervi ewasr dveed.e TVheaelknowvalnad gaeu dw as
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collection-lcefd cdmomuwyn inaypssh afrd rm gk maw Hoeodsgeest n iwt § h

me mber s.

The intent of doing interviews was to bet:t
|l andscapes influenced t-hei egvpromimemd ail n htetad t ¢
The other aim of the interviews dwags ttad emabpesd tt
educatcemmami ty members | iving in the South of
chance to visit the OPCN community. Sharing t
hydro customers who migati mpti mpaetrstahdt héair
Foll owing the interviews, all recorded storie

|l et the stories speak for themselves (Kingdon
transcripter tetclgéing @ edc Nat i dirSasvia@ld)ndi genous
cruci al to ensure the protection of the cul't
safeguard their(Ch®&mdesti bhal BO6ALBP)age. O

AData and directives are good, but stories

understanding. oThe¥tnipuéd!| Ambwamivainhn, (2021)

With the OPCN participantsdé approval, I en
guotations whenever possible to intensify coc

acknowl edged previous quotes from pr eavipows SwWo
' i ke LIQRk €@ dlen f or aCGlcSe sSstionrgy ntahpe. Ar c
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4.3 Environmental impacts of hydro dams

4.3.1 The impacts of hydro dams on the OPCRconomy

Hydro dam projects along SIL destbbystdedh:q
t hri vi regc ofnibselyiarugse of the Missi Falls CS and N
along the | ake. According to Thomas Spence, al
CS and Notigi CS affected fish mdgCemént &« 8Blalk
2022) n an interview with OPCN Fish Plant Mana
he shared his experiences,

fbtarted working at the fish plant when |

waiting for fish and not getting any, sad.

tubs of fish in my plant [ Fi qur el t1ds DOétatt &

t o shut down. I dono6t think therebfs too mu

made this community years and years ago unt

What do you call that? GCahwvcndBakeéecpnORCNH
Manager (Personal I nterview, October 2022)
NB: Click the quote and navigate to the the

explanati on.

Fig@0DeR pNai win Cree Nation Fish Pl ant
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Phot Ggerald Beta (2022), Part of South 1 ndian

tubs out outside the storage room.

Calvin continued emphasizing,

AWe di®edo a million pounds of whaOo epfousnhd s ,n

dondét think so and i1itds crazy, |t drives me

2022) .

I n Iliterature, hydro dams plunged the OPCN
community used to be the third | argest whi t

(Levasseumhe2@®dMmunity had a 98% empl oyment r

people were on social assistance before hydro
OPCN El der and Educator). Now, 95% ohc ®PCN
(BrakeRar®@diB; Li2a&k22atePer sonabt ont ealvi gw) OPCN
never | ivedaaonGwekehre( @967, 8)

AYou know, if they would have done what t he

|l i cense, we probably could haBgsaivel CED
CASI LReaidn, ;( 2@30)Dysart (Personal interview,

Mani toba Development Authority studies pri
that the OPCN community earned ten times more
average household income of $5000 iionsl9wiOt kv 0a
household income of $500. According to a 1976
5% achieved a |l evel 1lo@W,00 npemMiaynedai mbke.b, T diday7 $
(Levasseut he2®223hing industry has become obsol
poverty and poor health depending upon provir

manager concluded by saying,

ASo thatdés the greatest i mpact. Fisher men
Even t-dfef sfpiom that, |l i ke empl oyment i nsur e
year from fishing, €l vi haBakenonst OBCENi Fi s s
(Personal I nterview, October 2022).
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NB: Click and navi damenmg actt hen tthleenef ifdHly dirmd u st

description.

Cal whamecoginhesa cumul ative environment al i
sinhcee started working at the OPCN fish plant.
millions of dollars due thdttalkeluca@& dsdinistkaugutadli
being of the community because fishing is now

peopl e araesacntoi vieo ndgseordo@elyv iurs eBaker .

Tabl e The i mpacts of augmented flow on South |

1980 1981 catches were the lowest from 1975 to 1986
1986 1987 catches were the lowest until 2007
1997 1998 catches were the lowest from 1993 to 2002
2000 2001 catches were much lower than in 2000
2005 2006 catches were the lowest for more than 10 previous years
2006 2007 catches were the lowest for more than 15 previous years
2008 2009 catches were the lowest for more than 30 years
2009 2010 catches were the lowest since 1941
2011 7?
Source: A slide from a presentation on the ef

catches provideRebg, Df22Bpdaly in

A scientist named Drew Bodaly produced a
commerci al whitefish declines in OPCN from 19

show | arge drops of whitefish caftlcohwsi no uStl Lo ft el
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Falls CS and the estimated pick fl ows were gr

2013). Due to reduced fish populations in the
AEverything is deteriorating, my conveyor,
$6000 motor. o Calvin Baker (Personal I nter
The fish plant sustained itself before hy:

community. Today, the fish plant is supported
AiYeah, without that money, we wouldnét be |
to waste. Hdobbarasetiupiap north and itds |

Wit hout any funding, a | ot of pswhpdnemenade

guys had five or si x boat mot or s. Now, t
(Personal I nterview, October 2022).
FigBdeShows a |ist of registered fishers in O

Photo by Ger &ai dtbBd b dh.onasliidiset SolfL Fi sh Pl ant

Hydro dams dedtarraggyeesd twhea ttehiisd 1 ndustry i
me mber s depend on welfare and Haornd onatns (RO 1@

articulated that the main economi2dd fdurcewnistesd e
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and-180 | icensed trappers. Southern I ndian Lak:ée

millions of po(BdsibakHo&BYBEr ¢mployment was
or fewer and yields produced were | ess than I
registered fishers in OPCN, three being women

4.3.2 Hydro dams Impact on Fish

As a fishing community, the entire OPCN con
due to planfnKedchiyshbdlheg OMi2s)s i Falls CS and N
passages$shey seriously affect migratory fish p
from movement upstream and downstream in S|
interconnectedCriaver & ®Brichkreyos 20HY)YMr o dams,

structures and diversion channels threaten fi

fnWe did a test on whitefish to determine t

whitefish |like this bigé thatoés a smal l an

this bigé. a 27 years ol do

NB: Click the quote and navigate to the theme

FigB82e Shows CarlewienalBankgert he fi sh si ze

Impacts on fish size

“We did a test on whitefish to determine
the age of the whitefish and now we are
founding whitefish like this big... that’s a
small and they are about 27 years old and

they should be this big.... a 27 years old”

Photo by Gerald Beta. Calvin Baker describes
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ABecause fishing is hard nowadays, itos goli
me . I grew up in the camps fishing with my

families al/l over the | ake fishing. But fi
Wil ber Wood supported the statement made by C:

AFi shing is dead. We made | arge money but n
or mopraey tbhout before you wil/|l get a | oan for

Calvin further asked me a question,

Alf you going to have a kid/s, are you goi

For him, the answer was a fiNo, not meo. TE&
SI'L have declined due to hydro dams therefore
from the | and and cultural andbtvsusesai suthshBbil
However, despite the declining fishing actiuvi
the community, Calvin Baker ended by saying,

Al wondt cross my heritage and my |liveliho

not gonna bow down to Hydro and thatés a f

Pl ant Manager, (Personal |l nterview, Octobe
4.3.3 Impacts of Hydro dams on Wildlife

Fig@BeBeaver house being washed away
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Fi g@B&Beows

Gerald Beta in SIL October 2022

beaver house being washed awa

de/ to

Moos e har ed

th OPCN Fisher and Trapper

knowl edge that the floodiwmlgt of b

changes

sessi

oo

beaver ouse,

in water | evels especially
on with Les Dysart (April

enxaadnep. | eT ho fs ao nbee ami egrh t h obues e

® |® = |»

n T @
(7]

pile hasnot been eaten so
water went down eoeerwhéoéomii d
the fall| t hey make their

freezi

—

up. And they coudug, hhee wdic

dndét ha@ASlkL c0OEQceLe [Bys arh

< | |®D

April

(@]

quot e

(0]

2023)

and navigate to the theme

91


https://arcg.is/080LGW
https://arcg.is/080LGW
https://arcg.is/080LGW
https://arcg.is/080LGW
https://arcg.is/080LGW
https://arcg.is/080LGW

4.3.4 Impacts of Hydro dams on accessing traditional foods

Since time i mmemorildyvye medagirf fFii ciseantNagnioma!
foraging (moose, cari bou, deer, muskrat) and
Power (2008ax@d8)foods that sustain communiti e
health and survival yet hydro dams devastate
obliteration of the environment caushuwntbiyngt he
grounds a(nRlo psaan,elrIn8P 3 | n o tbhaesre dwoarcdtsi,v iatlile sl atn

a functioning economy and community were effei

on government welfare. Before the hydro dam f
AA |l ong time ago, peopl e were very active
to survive. So, they were very active at al

|l nterview, October 2022).

Hydroelectric dams threatened the OPCN com
flooding that reduced the popu( Rawem, dZyhdsdo y

-

damdés i mpacts changedndlasmabyeadgant m&h ojwaabt € a
functioning El dersé6é calendars, which were use

were affected.

AFor a |l ong time, we had | ots of everythin
now very hard to catch. |l t6s now hard to c
and rabbits. Everything is disappapmpiemgo.
(Personal I nterview, October 2022).

The disappearing of wildlife and | osing ac
had to find alternative foods to sustain the
community members travel out si deooodfs tahned caocsmnau
community, most of the community members had |

ot her sources of f ood.

4.3.5 Soil erosion

AccordHaofgf maon, (2004)p at South I ndian Lak

constantly eroding shoreline with visible sed
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vainly trying to hold onto soil washing stead

tempor al changes in | and wuse irreparably dam
accessing shorelines wusing baeatgs IDemaemea i digf foil
control m~é¢aluwatuenrgg, itshe water current wil/l be =

in the | ake. The | and i s Iheigragcelromseéntyvyery day

fThere is alll this erosion that has been h
And it could be 100, 200 or 300 f iRtasndaway.
Link(Béesonal Il nterview, October 2022)
NB: Click the |Iink and navigate to the theme:
Fig@8deEroding shoreline with exposa&nglte®e roo

Photo by @®amadlad RBe&fp&ashoainlerer osi on in SIL, Octolt

Fig¥#sbows a constantly eroding shoreline wi
at al l angles. This photo illustrates how the
effects of fluctuating wat ererloesvieolnshiaisn @ehéeN S| |
ongoing process for more than 50 yeseraepedwhgnev
Mani t oba Hydro

Fig8bel mpacts of gradual water | evel <changes

93


https://arcg.is/080LGW
https://arcg.is/080LGW








































































































































































































































