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Abstract: First Nation communities in Canada are disproportionately plagued by undrinkable water
and insufficient household sanitation. In addition, water resource management in First Nation
communities has long been a technocratic and scientific mission controlled by state-led authorities.
There has been limited engagement of First Nations in decision-making around water management
and water governance. As such, problems associated with access to drinkable water and household
sanitation are commonly positioned as hydrological or environmental problems (flood or drought) to
be fixed by technical and engineering solutions. This apolitical reading has been criticized for not
addressing the root cause of the First Nation water problem, but instead, of reproducing it. In this
paper, an approach using political ecology will tease out key factors contributing to the current water
problem in many First Nation communities. Using case study research set in source water protection
planning, this paper explains how persistent colonial practices of the state continue to reproduce
undrinkable water and insufficient household sanitation. Solutions to this ‘water problem’ require
greater attention to First Nations water governance capacity and structures.
Keywords: first nations; Canada; political ecology; colonization; water politics

1. Introduction
“We are not the country we thought we were”—Gord Downie [1]
Whether you have drinkable household water in Canada depends largely on who you are. If you
are First Nation living ‘on reserve’, you have a significantly greater chance of having undrinkable
water [2]. In 2011, a nation-wide survey of water and wastewater conditions classified 30% of First
Nation water systems as high risk for contamination [3]. More recently, in 2016, 134 water systems
in 85 First Nation communities across Canada were reported to be under a boil water advisory [4].
Approximately one in eight First Nation communities is under a boil water advisory issued by the
public health regulator at any one time. Nationally, boil water advisories are 2.5 times more frequent
for First Nation communities than for non-First Nation communities [5,6]. From a human health
perspective, the number of water-borne infections in First Nations communities is an alarming 26 times
higher than the Canadian national average [5,7].
While these statistics are frequently reported in popular media, much less attention is given to
the causes of these contamination events. Tracing the origin of these events requires some reflection
on the impacts of colonization on Indigenous people in what became Canada. It is here where we
depart from a First Nation ‘water problem’ discourse and instead engage in a critical examination of
causal factors, tied to political and institutional arrangements [8–12]. We acknowledge the efforts of
national organizations, such as the Assembly of First Nations, regional First Nation non-governmental
organizations and Tribal Councils that collectively work to improve water quality in communities.
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Similarly, we acknowledge the dedication and often heroic efforts of First Nation water treatment
plant operators who maintain drinking water services despite poor raw water quality, infrastructure
challenges, and often inadequate federal funding [13].
Indigenous peoples have lived on Turtle Island (North America) for thousands of years, from time
immemorial [14]. To this we suggest that the cause of the current ‘water problem’ is rooted in
settler-colonial expansion over the past one hundred and fifty years [15–18]. In other words, the current
water problem faced by many First Nations in Canada would not exist without the conditions that
caused the water problem. We frame our argument not as a ‘water problem’ but rather, as a ‘political
problem’ attached to historical injustices.
Colonialism in Canada, and its support institutions, including state laws restricting Indigenous
people’s movement over the land, limitations on cultural and social practices, introduction of residential
schools, as well as the ‘Indian Reservation’ system of forced settlement, to name a few, have recently
been described as ‘cultural genocide’ [19]. Patrick Wolfe described the relationship between genocide
and settler colonialism as one rooted in a logic of elimination, where invasion seeks “dissolution of
native societies” through relocation and dispossession, while simultaneously “erect[ing] a new colonial
society on the expropriated land base” [19]. Put differently by Wolfe, “elimination is an organization
principal of settler-colonial society rather than a one-off (and super-seded) occurrence” [19] (p. 388).
Vestiges of colonialism, stemming from the Indian Act, remain in place today and include an
array of government controls and institutional mechanisms. Territoriality drives settler colonialism,
which must be recognized as a structure instead of characterized as an event. Institutions and laws
perpetuate settler colonialism, reproducing the social relations and inequalities that are at the root of
many ‘water problems’. The purpose of our paper is to frame Indigenous water issues in terms of ‘the
political’, where disagreements over fundamental values and interpretation drive deliberation over
joint action in the environment. In order to do so, we recognize the calls for recognition of Indigenous
self-determination, consent, and nation-to-nation dialogue evident within academia, and national First
Nations organizations, such as the Assembly of First Nations [20–23], as well as in global discourses
around human rights [24–30].
Prior research on Indigenous participation in water governance and management on the prairies
emphasizes improvements in the development, implementation, and evaluation of watershed plans
and planning [31–33]. As part of the socio-political aspects of water, contestation and reflexivity in
public debate in water governance have been given some attention, but this is exclusively focused
on state-based water institutions and Western norms of deliberation [34]. Recent methodological
innovations in research on Indigenous peoples’ ‘water problems’ offers promise for future investigations
into household water insecurity on- and off-reserves [35,36]. Household water insecurity includes
both quantitative and socio-cultural aspects of water security, such that quality, quantity, reliability,
and affordability are consider alongside with entitlements and human capabilities, social and cultural
dynamics, as well as political institutions and processes [35]. Entitlements are “relations that legitimize
ownership claims or use rights, through trade, production, labor, inheritance, or transfer,” while human
capabilities encompass the “broader impacts of water insecurity on human wellbeing” [35] (p. 4).
Wilson et al. [37] encourage the adoption and adaptation of the household water insecurity approach
to Canadian studies of Indigenous peoples ‘water problems’ by ensuring that the framework “reflect[s]
Indigenous water relationships more fully” [37] (p. 2).
Building on the literature briefly outlined above, we ask: what roles do political structures and
institutions have in the continued exclusion of Indigenous peoples from water governance in Canada?
We seek answers to this question by critically assessing the integration of Indigenous peoples into
state-based water governance and planning in the Canadian Prairie.
The paper will begin by describing how a theoretical approach from political ecology may present
alternative discourses to the First Nations ‘water problem’.
We then situate our research by first discussing colonial water governance, present the results
from multiple case studies of First Nations source water protection plans, and link those results to
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the neglected political aspects of water governance that operate to reproduce the ‘water problem’.
Methodologically, we refer to the four dominant narratives presented by Robbins [38] to describe the
political ecological conditions under which the ‘water problem’ has manifest.
2. Political Ecology
Political ecology is defined as “the analytic focus on factors that shape relations of power among
human groups that influence relations between these and diverse aspects of their environments” [39]
(p. 205). The perspective from political ecology has been employed more commonly in ‘Third World’ or
research to provide insight into, and explanation for, environmental degradation resulting from uneven
power relations operating between different actors [40–43]. Political ecology offers an alternative to the
more popular accounts of the environmental crisis traditionally nested in inappropriate technology,
overpopulation, or poor land use management [44].
Here, we turn to political ecology as a means of exploring relations of power between the
federal government and First Nations in Canada. The Government of Canada has both a fiduciary
responsibility and constitutional responsibility to First Nations. Included under those responsibilities
is the provision of water. We seek to explore how relations of power may reproduce the ‘water problem’
experienced by many First Nations in Canada.
Methodologically, McCarthy [45] has argued for a continued presence of ‘extended fieldwork
using intensive case studies and ethnographic techniques’ in First World political ecology as a means of
‘discovering the Third World within’. That is, a political ecology analysis can be applied to ‘developed’
nations, revealing that uneven development and power relations are not exclusive to the ‘Global South’
or other developing countries. Landscape narratives, inclusion, and discourses of environmental
change are used to facilitate dispossession of land and resources from Indigenous peoples in the
Global North as in the South [46]. In response to this call to turn the political ecology analysis back on
ourselves, we report on multiple case studies from the Canadian Prairie region. Robbins [38] identifies
four dominant narratives contained within the field of political ecology (see Table 1). In this paper,
we assess the applicability of these dominant narratives to the water problem in First Nations.
Table 1. Dominant narratives in political ecology. Redrawn from Robbins (2004) [19].
Narrative

What is Explained?

Relevance

1. Degradation and
marginalization

Environmental change: why
and how?

Land degradation, long blamed on
marginal people, put in its larger
political and economic context

2.

Environmental conflict

Environmental access: who
and why?

Environmental conflicts part of larger
gendered, classed, and raced struggle

3.

Conservation and control

Conservation failures and
political/economic exclusion:
why and how?

Usually viewed as benign,
environmental conservation shown to
have pernicious effects

Social upheaval: who, where,
and how?

Political and social struggles are shown
to be linked to basic issues of livelihood
and environmental protection

4. Environmental identity and
social movement

2.1. Dominant Narratives in Political Ecology
We turn to the four dominant narratives described in Robbins [38], which will be used to interpret
the results of the research. Below, we briefly describe the narratives and return to them in the discussion.
The land degradation and marginalization narrative borrows from the political economy tool kit to
explain land degradation in terms of exclusion, marginalization and exploitation, where one person’s
(or state’s) accumulation is another person’s (state’s) degradation. Where local, traditional production
systems become usurped by state intervention or regional and global market shifts, rules of resource
access, and control undergo change [38]. Such conditions may lead to exploitation of the land in a quest
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to produce surplus capital for outside interests. The colonization process holds closely to this model.
Such exploitation, as the narrative goes, leads to local poverty and continued exploitation and land
degradation. When viewed from outside, the cause of land degradation is more commonly blamed on
the Indigenous (First Nation) land occupants—not on external (yet invisible) capital accumulation
forces. For example, many First Nation communities in the Prairies are impacted by adjacent and
upstream developments, such as agriculture or oil and gas extraction activities. These activities rarely
provide material or financial benefit to the impacted communities.
The second narrative, environmental conflict, is concerned with conflicts that evolve between
resource user groups that results from increasing resource pressures caused by land (or water)
enclosures or appropriation by state authorities, private firms or social elites [38]. An important aspect
of this narrative is that environmental conflicts may surface when local groups secure local control
of collective resources at the expense of others, including those from outside the local community.
For example, private managed forest tenures in parts of Canada prioritize private timber harvesting
over residential homeowner rights leading to neighbourhood conflicts. Environmental conflicts are
not seen to be at the core of the Indigenous water problems described in this paper, although there
are First Nations in Canada who have come in to conflict with the state over resource management,
including water [47–49].
The third narrative, conservation and control, argues that the struggle over local control of
resources by regional, national, or global authorities erroneously characterize local production practices
as unsustainable. Subsequently, these same state authorities organize to preserve the environment
under the mantra of ‘conservation’. The control and management of these areas by the state, according
to this narrative, removes opportunities for local production practices creating conflict over resource
access leading to poverty and the possibility of environmental degradation through over-harvesting
on an imposed limited land base. For example, the designation of park status over resource lands
by the state to the exclusion of all other uses such as the expansion of a water reservoir may lead to
conflict over future water security. While an important explanatory narrative from within political
ecology, we do not see land and water conservation and control as being germane to the Indigenous
water problem in Canada.
The fourth, and final, narrative from Robbins [38], environmental identity and social movement,
suggests that changes in environmental management regimes and environmental conditions create
opportunities for local groups to join together politically. As a result, powerful national and even
global political and economic forces become themselves the target of coordinated local opposition.
For example, the Canadian federal government’s purchase of Trans Mountain Pipeline brought
together disparate groups in opposition to pipeline expansion and the perceived conflict of interest
of government becoming both pipeline owner and federal regulator. Again, the Indigenous water
problem is not well aligned with any specific environmental identity or social movement.
Based on the brief, preceding overview of the four narratives of political ecology, we position
this paper in the context of the first narrative, degradation and marginalization, to best describe the
political economic conditions that most closely align with the Indigenous water problem described in
this paper.
In the section that follows we provide an overview of colonial water governance in Canada as
context to better understand First Nation engagement in water management decision-making today.
2.2. The Politics of Colonial Water Governance in Canada
In order to understand the drivers of inequality, we ground our research on the experiences of
Indigenous people’s household water insecurity, by focusing on access to water and sanitation. We begin
by asserting that the institutions and processes of resource governance in Canada (forestry, water,
minerals, wildlife, and land) are the mechanisms by which inequity in access to water are reproduced.
The Canadian Prairie, the geographic boundary of this research, is wholly contained within
numbered Treaty agreements forged between the Indigenous land occupants represented by hereditary
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leaders and European newcomer society represented by the British Crown. The purpose of the
‘Numbered’ Treaties, most signed between 1870 and 1890, was to establish peaceful, trustful relations
between the British Crown, later Canada, and the Indigenous occupants, later known as First Nation
people. The Treaty agreement included resource sharing and the protection of land- (and water-) based
rights of First Nations, though there is disagreement between settler and Indigenous interpretations of
the intent and meaning of the treaties. With Treaties came the establishment of ‘lands reserved for
the Indians’, held in trust and managed by the federal government. Viewed in terms of territoriality,
the Numbered Treaties were “a continuation and intensification of the re-territorialization that ensued
at the end of the 19th century with the passing of the Constitution Act in 186 and the Indian Act in
1876” [18] (pp. 164–165).
Because of these Treaties as well as legislation following the establishment of the Dominion
of Canada (i.e., the Indian Act 1876), Reserve lands and First Nations members are considered the
responsibility of the federal government. This presents itself now as an attempt to bring “Indigenous
political orders . . . [of these areas] under the regime of settler governance” [18] (p. 164). The Natural
Resources Transfer Act (1930) transferred administrative responsibility for lands and resources to
the provinces of Canada. This transfer adds significant complexity when it comes to the Federal
government fulfilling its Treaty obligations in terms of resource sharing, land rights, and water rights.
In essence, provincial interests over resources, including land and water, is entrenched in the Canadian
Constitution privileging provincial rights to resources over those of Indigenous peoples.
Claims of land ownership in North America are a mixture of Terra Nullius, and either
occupancy/possession or through conversion to a ‘productive’ agricultural status [50]. In essence,
the state claims that the signing of the Numbered Treaties extinguished Indigenous title to land in
exchange for specific, negotiated benefits. Indigenous peoples maintain that this is an unjust and
unilateral interpretation of the treaty relationship [18,51] and that Indigenous sovereignty and title
persist. A narrative of cession resulted in the expansion of Dominion territory, or from the Indigenous
perspective, widespread dispossession. As it claimed territory, the state established laws to allocate,
distribute, and regulate land and water. Agricultural settlement has been particularly pernicious in its
eliminative logic, according to Patrick Wolfe, with agricultural territoriality “ceaselessly . . . eat[ing]
into Indigenous territory, a primitive accumulation that turns native flora and fauna into a dwindling
resource and curtails the reproduction of Indigenous modes of production” [19] (p. 395).
The concepts of property and ownership granted to the European settlers were imposed upon First
Nations and the land, and these concepts introduce the notion of ‘rights’ to land and water, and rights
to maximize income from ownership of land, water, or any resources with which they are associated;
state regulation of ‘land as property’ is achieved through land use planning and regulations [52,53].
Such rights of ownership, and even the possibility of ownership, were foreign to Indigenous peoples,
who held their relationship with the land and surrounding environs in a fundamentally different way
based on communal sharing and reciprocity [54]. Indigenous social relations have become “effectively
fixed and hierarchized . . . within the social relations of capitalist ownership and production . . .
premised on dominant discourses associated with Western private property regimes and jurisdiction
[sic] sovereignty” [52] (p. 98).
In Canada, provinces are delegated authority to regulate land use on private and Crown (public)
lands, with further delegation of that authority given to municipal governments. The federal
government retains control over, and responsibility for, reserve lands—with delegation and devolution
taking place where First Nations governments have signed tri-partite agreements between the province
and the federal government. Contemporary and historical practices in land and water use planning at
the provincial (and municipal) level resulted in the exclusion of Indigenous voices, as reserve lands were
deemed to be a ‘federal’ issue, and thus those lands are/were simply ignored as extra-jurisdictional [53].
Changes in land tenure since colonization and settlement are, as we will show, fundamental to
contemporary Indigenous ‘water problems’. Although the federal and provincial governments lay
claim to sovereign authority over and jurisdiction to allocate and regulate water and land, Indigenous
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peoples maintain that their inherent rights to and in land were not extinguished by treaties [51,55,56].
Thus, First Nations contest the sovereign authority claimed by the state, and resist or otherwise attempt
to influence the hegemonic activities of the state. They do so by litigating against the government
for trespassing on Indigenous rights [57], participating in institutional processes [47,58,59], as well
as educating themselves and others about treaty-based relationships [60], Indigenous rights [50,61],
and Indigenous world views [62–65].
2.3. Political Ecology and Colonialism in Canada
To knit together the concepts of political ecology and colonialism in the Canadian context,
we emphasize processes that dispossess and privatize lands and resources otherwise claimed by
Indigenous peoples. These processes have roots in a history of patriarchal and ethnocentric narratives
of Indigenous difference, implemented through government policy [66]. Diverse works draw specific
attention to the link between political economies of the Canadian settler-state and contemporary
Indigenous issues including law [67,68], rights [8,50,61,69–74], and participation in resource science
and decision-making in traditional territories [75–78]. Historically, dispossession included relocation
of communities, exclusion from newly designated private and Crown ‘property’, and non-recognition
within systems of resource management and development. Contemporary primitive accumulation is
achieved through non-violent dispossession and displacement, achieved through the trade of land title
and rights through the depoliticized processes of land claims. Closely following dispossession is a
degradation of Indigenous culture by way of incremental losses in wildlife habitat and biodiversity.
Settler-colonialism in Canada has been described as “territorially acquisitive in perpetuity” [79]
to the degree that Indigenous groups will “frame their interests in proprietorial terms because
their cultural objections to . . . [internal] colonialism are unheard within a political context that
champions property as the harbinger of social good” [46]. Adopting these notions of ‘property’ and
‘possession’ signifies a profound departure from traditional Indigenous perspectives on relations
between people, and between people and the world around them [54,78]. Colonialism becomes
a mechanism by which a liberal-democratic form of capitalism (including European notions of
‘property’ and relational ethics) becomes the normative framework through which people are governed
and resources exploited [80]. For Indigenous scholar Glen Coulthard, the colonial relationship in
Canada is not one of interdependence, where nation-states will ‘recognize’ and incorporate “sub-state
national groups...into their territorial and jurisdictional boundaries” but is instead one where the
master colonial/settler state “does not require recognition from the previously self-determining
communities upon which its territorial, economic, and social infrastructure is constituted” [79].
The terms of recognition become an extension from within the colonial state’s framework, “structurally
circumscrib[ing] the terms and content of the recognition it [is] willing to make available” through
state-based processes [79] (p. 66). For example, Indigenous environmental rights are often specific,
constrained, and subject to infringement by government if it is ‘in the public interest’ [81–83], an interest
which is often framed broadly to mask the uneven burdens experienced by rural and remote Indigenous
communities [84,85]. The outcomes of setting limits on and justifying government infringement of
Indigenous rights to environmental resources appear to be resistance, resurgence, and (potentially)
revolt [47–49,86–88] as well as stagnation of Indigenous economies and attempts to control cultural
reproduction [81,89]. Individual indigenous rights to resources, such as fish, are not of the same class
as communal rights. Individual rights typically exclude commercial access, limiting the ability of
indigenous individuals to participate in resource market economies. See Brian Slattery [81] for more
information on Aboriginal and Treaty rights. Indigenous water rights are claimed yet denied [8].
Within the Canadian landscape exists a diversity of treaty-based relationships between distinct
communities of Indigenous peoples and the Crown. As mentioned above, we focus here on a subset of
the Numbered Treaties, where the political and legal context is significantly different from the realities
experienced in British Columbia, the northern territories, or even eastern Canada [90]. Settlement
across the prairies is associated with drastic and dramatic changes in land use and land cover; it is
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considered an agricultural region of great importance to national production. Most river systems flow
north, whereas most settlement and development has occurred in the south; large scale hydro-electric
development has altered waterscapes across Canada, often to the detriment of rural and Indigenous
populations, as well as wildlife [84,85].
The amount of landscape disturbance and change in the southern portions of Canada exceeds
that of most mid-latitude and northern portions. For most provinces, Crown lands are concentrated
in the northern sections, often in association with forestry. Provinces lay claim to jurisdiction over
forests as resources, although Indigenous peoples are engaged in consultations over certain aspects of
forest management [91,92]. In southern portions of the province, land tenure is predominantly private
ownership, excepting areas zoned as provincial reserves or conservation areas which are held in public
trust. In recent years, the number of farms in this agricultural region has been decreasing, while the
size of farms has been increasing. Seed and machine technology, as well as inexpensive debt and global
markets supported by cheap oil, has driven much of the change evident in the landscape. Much of that
change involves a homogenization of the landscapes to support highly efficient mono-culture crop
production at sufficient economies of scale.
With the predominance of private land ownership in the southern treaty areas, there is less
opportunity for Indigenous peoples to engage in the landscape-scale decisions that alter their local
environments and traditional territories. One of the greatest land alterations on the Prairie is wetland
drainage by farmers. The Prairie region is characterized by extremely flat land with poor overland
drainage. This is an area of non-contributing drainage to streamflow, the Prairie pothole region,
where farers risk losing arable land to spring thaw and summer rains. As a result, unauthorized
and often illegal drainage ditches channel water across the region in a cross-hatch of narrow canals.
Wetland drainage is extensive and poorly regulated; where regulations exist, they may not be enforced.
The province of Manitoba, for example, has a long history of drainage in its central and southern
extents in the provision of significant financial, technical, and engineering support in establishing
and maintaining a drainage system to support agriculture. While it did facilitate farming activities,
ultimately it created significant political tension and social conflict over the rights of upstream property
owners to drain water from their lands, and the rights of downstream or low-land property owners
to not be inundated [93]. In the prairie region, “[f]arming practices, such as drainage and wetland
removal, are changing the landscape and the ecological services that it provides” [94], reducing
wildlife habitat, displacing wildlife, and changing surface water flows in terms of volume, timing,
and chemistry. As more and more isolated wetland ‘potholes’ are connected to creeks and streams,
downstream flooding is increasing in frequency and degree of damage [95].
Analyses of these intra- and inter-provincial conflicts over landscape and waterscape change
are often couched in terms of rights-holders and property, whether the Crown is claiming control of
the beds of water bodies and shorelines, or private landowners decry a right to farm and develop
their lands without government interference. Only the government, however, is obliged to engage
Indigenous peoples when planning a development that might affect Aboriginal and Treaty rights [96,97].
Large-scale development projects proposed by private or corporate owners often require government
approval, and these would also require some level of engagement by government, though swings in
popular government can and do lead to changes in the classification of projects and their subsequent
requirements for engagement [98–100]. Turning again to agriculture in the prairies, the use of farm
equipment to dig ditches and reshape wetlands on private property typically occurs on a small scale,
but as projects distributed across a watershed, the continued connection of isolated wetlands to stream
networks over time has created cumulative effects equivalent to a large-scale project. This tactic has
avoided any requirement for environmental oversight, such as an environmental impact assessment
and, therefore, has not taken into consideration ‘public good’.
In summary, the federal government has historically controlled resource development and land
use on lands reserved for Indigenous peoples without their participation and largely without their
input. Decisions related to land and water management on reserved lands are typically evaluated
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Indigenous peoples,
research
conducted
with
Indigenous
communities
is
power-laden.
Research
institutions
have
not
always
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recognize our participation in the institutions and systems that reproduce colonial relationships.
The lead author (Baijius) is currently involved in community-based research on Indigenous
engagement and water governance issues in Manitoba. The second author (Patrick) has researched and
facilitated the development of numerous on-reserve source water protection plans for First Nations
across Alberta and Saskatchewan over the last decade. Sharing an interest in small and remote
drinking water systems, the authors have worked together on community-based water issues since
2013, and Indigenous water issues since 2015. Our intent is to advance discussions of water governance,
planning, and management by linking our experience to theory. We acknowledge that it is through the

Water 2019, 11, 1079

10 of 18

individual relationships with community members, and by way of respectful research partnerships
with the communities, that our work is possible.
Although our research is community-based with Indigenous peoples, we make no claims to be
the ‘voice’ of First Nation communities.
4. Results
The planning process ranked the risk level of each reported threat to source water. These risks
were categorized as high, medium, or low, based on a quantitative value produced using a risk-ranking
matrix that combined likelihood of an event multiplied by the consequence of the event. For the
purposes of this paper, only the highest ranked risks to source water are shown (Table 2). The results
indicate a pattern in the perceived highest risks from all six communities.
Table 2. High risk issues within selected prairie First Nations.
Treaty 6
Landfill
Cisterns
Abandoned
wells
Flooding
Septic
shoot-outs

Treaty 6
Household
water cisterns
Industrial
drilling
Transport
hazardous
goods
Septic ‘shoot
outs’

Treaty 7
Diesel spillage
Illegal dump
sites

Treaty 5

Treaty 6

Treaty 4

Septic tank
‘Shoot outs’
Agricultural
land

Sewage
lagoons

Vulnerable
community well
Septic tank
‘shoot-outs’

Private wells

Livestock close
to wells

Septic fields

Cisterns

Abandoned
vehicles

Sewage
lagoons

Cisterns

Cisterns

Abandoned
wells
Septic
shoot-outs

Abandoned wells
Illegal dumpsites
Cisterns

The most commonly reported risk to drinkable water was the household water cistern.
The household water cistern is a form of water infrastructure widely used in many First Nation
communities, consisting of a large tank, upwards of 500 imperial gallons, with the purpose of holding
drinkable water for on-demand household consumption. The cisterns are typically of concrete
construction and located either in the crawlspace of the home, or buried in ground and adjacent to
the home (see Figure 3). The process for household water delivery to the cistern begins at the water
treatment plant where a water truck is filled with potable water. The truck then drives through the
community delivering water to each household cistern. This is done on a continuous basis in many
communities, as most cisterns are filled on a weekly basis.
Water 2019, 11, x
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a result
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of water demand and limited time for truck maintenance, water truck tanks are not always
disinfected resulting in potential contamination of the treated drinking water [104,106]. Additionally,
many water cisterns were reported to be aging and in very poor condition. Winter freeze-thaw events
causing ground heave imparts a structural toll on these concrete cisterns. Cracked and broken tanks
have allowed contaminate entry in the form of organics, rodents, and snakes.
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demand and limited time for truck maintenance, water truck tanks are not always disinfected resulting
in potential contamination of the treated drinking water [104,106]. Additionally, many water cisterns
were reported to be aging and in very poor condition. Winter freeze-thaw events causing ground
heave imparts a structural toll on these concrete cisterns. Cracked and broken tanks have allowed
contaminate entry in the form of organics, rodents, and snakes.
Annual cistern cleaning and maintenance will extend the lifetime of cisterns, but ultimately their
replacement will be necessary, only to have the current problems repeated. The past and present
system of water treatment, delivery and household storage in water cisterns merely reproduces the
current water problem. In the majority of the study communities, water originating from cisterns
was not consumed. The high cost of water treatment and delivery in these situations is not met with
increased water security. In one community from Treaty 6, the cost of water delivery alone was over
one million dollars annually. In that community, residents did not drink the cistern water due to fears
of contamination based on prior skin infections and enteric illnesses.
While the federal government designed, built and funded this system of water delivery it is the
responsibility of the First Nation to operate the system. These communities were never involved
in decisions regarding the design of their water distribution system. Many communities would
prefer a piped water distribution system, similar to municipal service structures in non-First Nation
communities. Given the dispersed, large acreage settlement pattern of the case study communities,
a piped distribution system would be cost prohibitive to the First Nation. While the federal government
will invest millions to build improved water treatment facilities, the system that delivers and stores
that same water remains costly and a source of contamination.
Risk-Ranking Results
The second most frequently reported risk to source water was the common method of household
sewage disposal known as “shoot-outs”. This method of sewage disposal consists of piped sewage from
a home being deposited on the land surface in a backyard area. Working committee participants voiced
concern over the potential for sewage contamination of the groundwater supply originating from
these “shoot-outs”. This becomes an even greater problem when considering the cumulative impact of
numerous “shoot-outs” in a community. In all but one study area the source of community drinking
water was from groundwater supplies. Seasonal flooding exacerbated by extreme weather events and
autumn snow melt increases household and community vulnerability to sewage contamination of
community groundwater supplies. Where homes are on individual wells the risk of contamination
is even more acute. This method of household sewage disposal further exemplifies inadequate
‘on-reserve” infrastructure development provided by the federal government at the time of housing
approval from the federal government. A more common and preferred method of sewage disposal
was piped sewage to sewage lagoons.
The third most frequently reported risk to source water supply was community landfills.
All landfills were visually inspected during this research project and were found to consist of either
open excavation pits or surface deposition areas (see Figure 4).
In both forms, either excavation pits or surface deposition, there was no evidence of an impermeable
membrane to protect against groundwater contamination. In addition, flood water, rainwater and
snow melt help to mobilize contaminants into nearby waterbodies or into groundwater supply. Climate
change and extreme weather events will only exacerbate this situation. Wind-blown material presented
a negative aesthetic to the community and may also increase the spread of contaminant material
potentially impacting source water quality. Once a landfill site is at capacity a new location is selected
and the same method of disposal is practiced. Waste reduction, recycling, and composting is not
required by the federal government. Again, agencies of the federal government promoted and funded
this method of solid waste disposal to be developed.
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5. Discussion
and Conclusions
In both forms,
either excavation pits or surface deposition, there was no evidence of an
impermeable membrane to protect against groundwater contamination. In addition, flood water,
The results from six community-based source water protection planning processes illustrate the
rainwater and snow melt help to mobilize contaminants into nearby waterbodies or into groundwater
high degree of human exposure to water contamination in First Nation communities. We view this
supply. Climate change and extreme weather events will only exacerbate this situation. Wind-blown
exposure not as the product of under-capacity or dis-interest from the communities, but rather as
material presented a negative aesthetic to the community and may also increase the spread of
the product of colonial structures of the state [18,19]. As ‘occupants’ of federal land, First Nations
contaminant material potentially impacting source water quality. Once a landfill site is at capacity a
have historically been excluded from decision-making and land use planning practices of the federal
new location is selected and the same method of disposal is practiced. Waste reduction, recycling,
state. In the absence of community control, outdated infrastructure is maintained at high costs,
and composting is not required by the federal government. Again, agencies of the federal government
and inappropriate land use practices—including household water service, household sewage disposal
promoted and funded this method of solid waste disposal to be developed.
and community landfill construction—continue despite negative health and ecological implications.
Some First Nations have begun to assert their jurisdiction through the development of comprehensive
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governance may offer significant insights, if meaningfully adapted to the community and regional
context [37].
We highlight the validity of the land degradation and marginalization narrative found in
Robbins [20] as a useful explanatory tool to better understand past and present political conditions
responsible for the reproduction of the Indigenous water crisis in Canada today. The narrative of
degradation and marginalization contains the twin conditions of ‘exclusion and injustice’ that best
describe the historical context and present day impact relative to the persistent water problems faced
by many First Nations in this ‘developed’ country, Canada. The exclusion of Indigenous people from
land and water decision-making has led to a proliferation of ‘water problems’, where Indigenous
communities and households experience issues at a higher rate than non-Indigenous households.
This constitutes contemporary water injustice. Exclusion from decision-making is an on-going process
that started with settlement and agriculture, and is driven by settler-colonialism’s eliminative logic [19]:
occlusion of Indigenous claims to jurisdiction over traditional territory, and reduction of Indigenous
voice to wards ‘represented’ by agents of the Federal government have reshaped waterscapes and
landscapes across Canada. Lands and waters are degraded, Indigenous modes of production restricted,
and Indigenous communities and Nations marginalized by multiple mechanisms and processes
within settler-colonialism.
The application of this narrative broadens the theoretical reach of political ecology to describe the
exclusion of Indigenous participation in land and water-based decision making via the instruments of
colonization. While the importance of power relations in its many forms runs deep in the field of political
ecology we see opportunity here to explain the First Nation water problem as a political problem and
an outcome of settler-colonialism. The purposeful exclusion of a group from decision-making and the
resultant environmental injustices offer an important explanatory tool from within political ecology.
Author Contributions: In this paper, the first and second author shared responsibility for the overall
conceptualization. Both authors developed the methodology and analysis. All writing was shared equally
between authors. Manuscript format, revisions, background research was the responsibility of the first author.
Supervision, project administration and funding acquisition was the responsibility of the second author.
Funding: This research was funded by the Canadian Pacific Railway Partnership Program in Aboriginal
Community Development.
Acknowledgments: The authors remain grateful to the many participants from the six communities who gave
freely of their time to serve on the source water protection working committees. Any errors or omissions in this
paper are the sole responsibility of the authors.
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study or in the collection, analyses, or interpretation of data.

References
1.
2.

3.
4.
5.
6.
7.

Downie, G. Secret Path; Simon & Schuster: New York, NY, USA, 2016; ISBN 978-1501155949.
Arsenault, R.; Diver, S.; McGregor, D.; Witham, A.; Bourassa, C. Shifting the framework of Canadian water
governance through Indigenous research methods: Acknowledging the past with an eye on the future. Water
2018, 10, 49. [CrossRef]
National Assessment of First Nations Water and Wastewater Systems: National Roll-up Report; Neegan Burnside
Ltd.: Orangeville, ON, Canada, 2011.
Make It Safe: Canada’s Obligation to End the First Nations Water Crisis; Human Rights Watch: New York, NY,
USA, 2016.
Patrick, R.J. Uneven access to safe drinking water for First Nations in Canada: Connecting health and place
through source water protection. Health Place 2011, 17, 386–389. [CrossRef]
Eggertson, L. Safe drinking water standards for First Nations communities. Can. Med. Assoc. J. 2006,
174, 1248. [CrossRef] [PubMed]
Eggertson, L. Despite federal promises, First Nations’ water problems persist. Can. Med. Assoc. J. 2008,
178, 985. [CrossRef]

Water 2019, 11, 1079

8.
9.
10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.
26.
27.
28.
29.

30.
31.
32.

14 of 18

Phare, M.-A.S. Denying the Source: The Crisis of First Nations Water Rights; Rocky Mountain Books Ltd.:
Victoria, BC, Canada, 2009.
Pasternak, S. Jurisdiction and Settler Colonialism: Where Do Laws Meet? Can. J. Law Soc. 2014, 29, 145–161.
[CrossRef]
McGregor, D. Traditional knowledge: Considerations for protecting water in Ontario. Int. Indig. Policy J.
2012, 3, 11. [CrossRef]
Mascarenhas, M. Where the waters divide: First Nations, tainted water and environmental justice in Canada.
Local Environ. 2007, 12, 565–577. [CrossRef]
Ladner, K. Colonialism isn’t the Only Obstacle: Indigenous Peoples & Multilevel Governance in Canada.
In Proceedings of the Annual Conference of the Canadian Political Science Association, Ottawa, ON, Canada,
27–29 May 2009.
Murphy, H.M.; Corston-Pine, E.; Post, Y.; McBean, E.A. Insights and Opportunities: Challenges of Canadian
First Nations Drinking Water Operators. Int. Indig. Policy J. 2015, 6. [CrossRef]
Belanger, Y.D. Ways of Knowing: An Introduction to Native Studies in Canada; Nelson Education: Toronto, ON,
Canada, 2010.
Perry, A. Aqueduct: Colonialism, Resources, and the Histories We Remember; ARP Books: Winnipeg, MB,
Canada, 2016.
McGregor, D. Traditional knowledge and water governance: The ethic of responsibility. Altern. Int. J.
Indig. Peoples 2014, 10. [CrossRef]
McGregor, D. Anishnaabe-kwe, Traditional Knowledge and Water Protection. Can. Woman Stud. 2008, 26,
26–30.
Daigle, M. Resurging through Kishiichiwan: The spatial politics of Indigenous water relations. Decolonizat.
Indig. Educ. Soc. 2018, 7, 159–172.
Wolfe, P. Settler colonialism and the elimination of the native. J. Genocide Res. 2006, 8, 387–409. [CrossRef]
Takeda, L.; Røpke, I. Power and contestation in collaborative ecosystem-based management: The case of
Haida Gwaii. Ecol. Econ. 2010, 70, 178–188. [CrossRef]
Simms, R.; Harris, L.; Joe, N.; Bakker, K. Navigating the tensions in collaborative watershed governance:
Water governance and Indigenous communities in British Columbia, Canada. Geoforum 2016, 73, 6–16.
[CrossRef]
Von der Porten, S.; de Loë, R.C.; Plummer, R. Collaborative Environmental Governance and Indigenous
Peoples: Recommendations for Practice. Environ. Pract. 2015, 17, 134–144. [CrossRef]
Barry, J. Indigenous state planning as inter-institutional capacity development: The evolution of “governmentto-government” relations in coastal British Columbia, Canada. Plan. Theory Pract. 2012, 13, 213–231.
[CrossRef]
United Nations Declaration on the Rights of Indigenous Peoples; United Nations: New York, NY, USA, 2007.
Sultana, F.; Loftus, A. The Human Right to Water: Critiques and Condition of Possibility. Wiley Interdiscip.
Rev. Water 2015, 2, 97–105. [CrossRef]
Mirosa, O.; Harris, L.M. Human right to water: Contemporary challenges and contours of a global debate.
Antipode 2012, 44, 932–949. [CrossRef]
International Labour Office. C169—Indigenous and Tribal Peoples Convention; No. 169; International Labour
Standards: Genève, Switzerland, 1989.
Harris, L.M.; Rodina, L.; Morinville, C. Revisiting the Human Right to Water from an environmental justice
lens. Politics Groups Identities 2015, 3, 660–665. [CrossRef]
Coates, K.S.; Favel, B. Understanding FPIC: From Assertion and Assumption On “Free, Prior and Informed Consent”
to a New Model for Indigenous Engagement on Resource Development; Macdonald-Laurier Institute: Ottawa, ON,
Canada, 2016.
Berke, P.R.; Ericksen, N.; Crawford, J.; Dixon, J. Planning and Indigenous people human rights and
environmental protection in New Zealand. J. Plan. Educ. Res. 2002, 22, 115–134. [CrossRef]
Stewart, J.; Bennett, M. Integrated watershed management in the Bow River basin, Alberta: Experiences,
challenges, and lessons learned. Int. J. Water Resour. Dev. 2017, 33, 458–472. [CrossRef]
Montgomery, J.; Xu, W.; Bjornlund, H.; Edwards, J. A table for five: Stakeholder perceptions of water
governance in Alberta. Agric. Water Manag. 2016, 174, 11–21. [CrossRef]

Water 2019, 11, 1079

33.
34.
35.

36.

37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

15 of 18

Cuvelier, C.; Greenfield, C. The integrated watershed management planning experience in Manitoba:
The local conservation district perspective. Int. J. Water Resour. Dev. 2017, 33, 426–440. [CrossRef]
Hurlbert, M.; Andrews, E. Deliberative democracy in Canadian watershed governance. Water Altern. 2018,
11, 163.
Wutich, A.; Budds, J.; Eichelberger, L.; Geere, J.; Harris, L.M.; Horney, J.A.; Jepson, W.; Norman, E.; O’
Reilly, K.; Pearson, A.L.; et al. Advancing methods for research on household water insecurity: Studying
entitlements and capabilities, socio-cultural dynamics, and political processes, institutions and governance.
Water Secur. 2017, 2, 1–10. [CrossRef]
Jepson, W.; Budds, J.; Eichelberger, L.; Harris, L.; Norman, E.; O’Reilly, K.; Pearson, A.; Shah, S.; Shinn, J.;
Staddon, C.; et al. Advancing human capabilities for water security: A relational approach. Water Secur.
2017, 1, 46–52. [CrossRef]
Wilson, N.; Harris, L.; Joseph-Rear, A.; Beaumont, J.; Satterfield, T. Water is Medicine: Reimagining Water
Security through Tr’ondëk Hwëch’in Relationships to Treated and Traditional Water Sources in Yukon,
Canada. Water 2019, 11, 624. [CrossRef]
Robbins, P. Critical Introductions to Geography: Political Ecology; Blackwell Publishing: Oxford, UK, 2004.
Paulson, S.; Gezon, L.L.; Watts, M. Locating the Political in Political Ecology: An Introduction. Hum. Organ.
2003, 62, 205–217. [CrossRef]
Jackson, N.L. Application of state theory to ground water contamination incidents. Geoforum 1992, 23,
487–498. [CrossRef]
Ivey, J.; de Loë, R.C.; Kreutzwiser, R.; Ferreyra, C. An institutional perspective on local capacity for source
water protection. Geoforum 2006, 37, 944–957. [CrossRef]
Crifasi, R.R. The Political Ecology of Water Use and Development. Water Int. 2002, 27, 492–503. [CrossRef]
Bryant, R.; Bailey, S. Third World Political Ecology: An Introduction; Routledge: New York, NY, USA, 1997;
ISBN 0415127440.
Patrick, R.J. Source water protection in a landscape of “New Era” deregulation. Can. Geogr. Geogr. Can. 2009,
53, 208–221. [CrossRef]
McCarthy, J. First World Political Ecology: Lessons from the Wise Use Movement. Environ. Plan. A 2002, 34,
1281–1302. [CrossRef]
Coombes, B.; Johnson, J.T.; Howitt, R. Indigenous geographies I Mere resource conflicts? The complexities in
Indigenous land and environmental claims. Prog. Hum. Geogr. 2012, 36, 810–821. [CrossRef]
Maclean, K.; Robinson, C.J.; Natcher, D.C. Consensus building or constructive conflict? Aboriginal discursive
strategies to enhance participation in natural resource management in Australia and Canada. Soc. Nat.
Resour. 2015, 28, 197–211. [CrossRef]
Borrows, J. Crown and Aboriginal Occupations of Land: A History & Comparison; Ipperwash Inquiry: Toronto,
ON, Canada, 2005.
Bland, D. Canada and the First Nations: Cooperation or Conflict? Macdonald-Laurier Institute: Ottawa, ON,
Canada, 2013.
Matsui, K. Native Peoples and Water Rights: Irrigation, Dams, and the Law in Western Canada; McGill-Queen’s
Press: Montreal, QC, Canada, 2009; Volume 55.
Cardinal, H.; Hildebrandt, W. Treaty Elders of Saskatchewan: Our Dream Is That Our Peoples Will One Day Be
Clearly Recognized as Nations; University of Calgary Press: Calgary, AB, Canada, 2000.
Stevenson, S.A. Decolonizing Hydrosocial Relations: The River as a Site of Ethical Encounter in Alan
Michelson’s TwoRow II. Decolonizat. Indig. Educ. Soc. 2018, 6, 94–113.
Blomley, N. Land use, planning, and the “difficult character of property. Plan. Theory Pract. 2016, 18, 351–364.
[CrossRef]
Krueckeberg, D. The Difficult Character of Property: To Whom Do Things Belong? J. Am. Plan. Assoc. 1995,
61, 301–309. [CrossRef]
Henderson, J.Y. Sui generis and treaty citizenship. Citizsh. Stud. 2002, 6, 415–440.
Henderson, J.Y. Empowering Treaty Federalism. Sask. Law Rev. 1994, 58, 241–329.
Coates, K.; Newman, D. The End Is Not Nigh: Reason over Alarmism in Analysing the Tsilhqot’in Decision;
Macdonald-Laurier Institute: Ottawa, ON, Canada, 2014.
Udofia, A.; Noble, B.; Poelzer, G. Meaningful and efficient? Enduring challenges to Aboriginal participation
in environmental assessment. Environ. Impact Assess. Rev. 2017, 65, 164–174. [CrossRef]

Water 2019, 11, 1079

59.
60.
61.
62.

63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

16 of 18

Tam, C.-L. Notes on a caribou hearing: Spatial marginalization through participatory democracy in western
Nunavut. Can. Geogr. Géogr. Can. 2018, 62, 326–337. [CrossRef]
Hallenbeck, J. Returning to the water to enact a treaty relationship: The Two Row Wampum Renewal
Campaign. Settl. Colonial Stud. 2015, 5, 350–362. [CrossRef]
Bartlett, R.H. Aboriginal Water Rights in Canada: A Study of Aboriginal Title to Water and Indian Water Rights;
Canadian Institute of Resources Law: Calgary, AB, Canada, 1988.
Castleden, H.E.; Hart, C.; Harper, S.; Martin, D.; Cunsolo, A.; Stefanelli, R.; Day, L.; Lauridsen, K. Implementing
Indigenous and Western Knowledge Systems in Water Research and Management (Part 1): A Systematic
Realist Review to Inform Water Policy and Governance in Canada. Int. Indig. Policy J. 2017, 8. [CrossRef]
Federal Water Policy; Environment Canada: Ottawa, ON, Canada, 1987.
Bradford, L.E.A.; Ovsenek, N.; Bharadwaj, L.A. Indigenizing Water Governance in Canada. In Water
Policy and Governance in Canada; Renzetti, S., Dupont, D.P., Eds.; Springer International Publishing: Cham,
Switzerland, 2017; pp. 269–298. ISBN 978-3-319-42806-2.
Anderson, K.; Clow, B.; Haworth-Brockman, M. Carriers of water: Aboriginal women’s experiences,
relationships, and reflections. J. Clean. Prod. 2013, 60, 11–17. [CrossRef]
Cairns, A. Citizens Plus: Aboriginal Peoples and the Canadian State; Brenda and David McLean Canadian
Studies Series; UBC Press: Vancouver, BC, Canada, 2000; ISBN 0774807679.
Borrows, J. Canada’s Indigenous Constitution; University of Toronto Press: Toronto, ON, Canada, 2010.
Borrows, J. Recovering Canada: The Resurgence of Indigenous Law; University of Toronto Press: Toronto, ON,
Canada, 2002; ISBN 978-0-8020-8501-6.
Sam, M. Oral Narratives, Customary Laws and Indigenous Water Rights in Canada; University of British Columbia
Okanagan: Kelowna, BC, Canada, 2013.
Laidlaw, D.K.; Passelac-Ross, M. Water rights and water stewardship: What about aboriginal peoples.
LawNow 2010, 35, 17.
Hopley, S.; Ross, S. Aboriginal Claims to Water Rights Grounded in the Principle Ad Medium Filum Aquae,
Riparian Rights and the Winters Doctrine. J. Environ. Law Pract. 2009, 19, 225.
Carter, J.B. Indian Aboriginal and Reserved Water Rights, An Opportunity Lost. Mont. Law Rev. 2003, 64, 377.
Beisel, V.G. Do Not Take Them from Myself and My Children for Ever: Aboriginal Water Rights in Treaty 7 Territories
and the Duty to Consult; University of Saskatchewan: Saskatoon, SK, Canada, 2008.
Bartlett, R.H. Indian Water Rights in Saskatchewan; University of Saskatchewan: Saskatoon, SK, Canada, 1980.
Usher, P.J. Traditional ecological knowledge in environmental assessment and management. Arctic 2000, 53,
183–193. [CrossRef]
Usher, P.J.; Tough, F.J.; Galois, R.M. Reclaiming the land: Aboriginal title, treaty rights and land claims in
Canada. Appl. Geogr. 1992, 12, 109–132. [CrossRef]
Nadasdy, P. Hunters and Bureaucrats: Power, Knowledge, and Aboriginal-State Relations in the Southwest Yukon;
UBC Press: Vancouver, BC, Canada, 2004.
Nadasdy, P. Property and Aboriginal Land Claims in the Canadian Subarctic: Some theoretical considerations.
Am. Anthropol. 2002, 104, 247–261. [CrossRef]
Coulthard, G.S. Red Skin, White Masks; University of Minnesota Press: Minneapolis, MN, Canada, 2014.
Rancière, J. Hatred of Democracy (La Haine de la Democratie, 2005); Verso: London, UK, 2006.
Slattery, B. Making sense of aboriginal and treaty rights. Can. Bar Rev. 2000, 79, 196–224.
Newman, D. Revisiting the Duty to Consult Aboriginal Peoples; Purich Publishing Limited: Saskatoon, SK,
Canada, 2014.
Newman, D. The Duty to Consult: New Relationships with Aboriginal Peoples; Purich Publishing Ltd.: Saskatoon,
SK, Canada, 2009.
Waldram, J. As Long as the Rivers Run; University of Manitoba Press: Winnipeg, MB, Canada, 1988.
Quinn, F. As long as the rivers run: The impacts of corporate water development on native communities in
Canada. Can. J. Nativ. Stud. 1991, 11, 137–154.
Natcher, D.C.; Davis, S.; Hickey, C.G. Co-Management: Managing Relationships, Not Resources. Hum. Organ.
2005, 64, 240–250. [CrossRef]
Alfred, T. Wasáse: Indigenous Pathways of Action and Freedom; University of Toronto Press: Toronto, ON,
Canada, 2005.

Water 2019, 11, 1079

88.
89.
90.

91.

92.

93.
94.
95.
96.
97.
98.
99.
100.
101.

102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.

17 of 18

Alfred, T.; Corntassel, J. Being Indigenous: Resurgences against contemporary colonialism. Gov. Oppos. 2005,
40, 597–614. [CrossRef]
Asch, M. Aboriginal and Treaty Rights in Canada: Essays on Law, Equality and Respect for Difference; University of
Washington: Seattle, WA, USA, 2002; ISBN 0774805811.
Miller, J.R. Compact, Contract, Covenant: The evolution of Indian Treaty-Making. In New Histories for Old:
Changing Perspectives on Canada’s Native Pasts; Binnema, T., Neylan, S., Eds.; UBC Press: Vancouver, BC,
Canada, 2007; pp. 66–91.
Wyatt, S.; Fortier, J.-F.; Natcher, D.C.; Smith, M.A.; Hébert, M. Collaboration between Aboriginal peoples and
the Canadian forest sector: A typology of arrangements for establishing control and determining benefits of
forestlands. J. Environ. Manag. 2013, 115, 21–31. [CrossRef] [PubMed]
Fortier, J.-F.; Wyatt, S.; Natcher, D.C.; Smith, M.A.; Hébert, M. An inventory of collaborative arrangements
between Aboriginal peoples and the Canadian forest sector: Linking policies to diversification in forms of
engagement. J. Environ. Manag. 2013, 119, 47–55. [CrossRef] [PubMed]
Bower, S.S. Wet Prairie: People, Land, and Water in Agricultural Manitoba; UBC Press: Vancouver, BC,
Canada, 2011.
Wheater, H.; Gober, P. Water security in the Canadian Prairies: Science and management challenges.
Philos. Trans. R. Soc. A 2013, 371. [CrossRef]
Breen, S.-P.W.; Loring, P.A.; Baulch, H. When a Water Problem is More Than a Water Problem: Fragmentation,
Framing, and the Case of Agricultural Wetland Drainage. Front. Environ. Sci. 2018, 6. [CrossRef]
Newman, D. Is the Sky the Limit? Following the Trajectory of Aboriginal Legal Rights in Resource Development;
Macdonald-Laurier Institute: Ottawa, ON, Canada, 2015.
Newman, D. The Rule and Role of Law: The Duty to Consult, Aboriginal Communities, and the Canadian Natural
Resource Sector; Macdonald-Laurier Institute: Ottawa, ON, Canada, 2014.
Sossin, L. The duty to consult and accommodate: Procedural justice as Aboriginal rights. Can. J. Adm.
Law Pract. 2010, 23, 93–113.
Sanderson, C.W.; Buergner, K.B.; Jones, M.S. The Crown’s Duty to Consult Aboriginal Peoples: Towards an
Understanding of the Source, Purpose, and Limits of the Duty. Alta. Law Rev. 2011, 49, 821–853. [CrossRef]
Promislow, J. Irreconcilable: The duty to consult and administrative decision makers. Can. J. Adm. Law Pract.
2013, 26, 251–274. [CrossRef]
Morrison, A.; Bradford, L.; Bharadwaj, L. Quantifiable progress of the First Nations Water Management
Strategy, 2001–2013: Ready for regulation? Can. Water Resour. J. Rev. Can. Des Ressour. Hydr. 2015, 67,
352–372. [CrossRef]
Spence, N.; Walters, D. Is it Safe?” Risk Perception and Drinking Water in a Vulnerable Population. Int. Indig.
Policy J. 2012, 3, 9. [CrossRef]
Simeone, T. Safe Drinking Water in First Nations Communities; Library of Parliament: Ottawa, ON, Canada, 2010.
McLeod, L.; Bharadwaj, L.; Waldner, C. Risk Factors Associated with the Choice to Drink Bottled Water and
Tap Water in Rural Saskatchewan. Int. J. Environ. Res. Public Health 2014, 11, 1626–1646. [CrossRef]
McCullough, J.; Khosrow, F. Square Peg, Round Hole: First Nations Drinking Water Infrastructure and
Federal Policies, Programs, and Processes. Int. Indig. Policy J. 2012, 3. [CrossRef]
Bradford, L.E.A.; Bharadwaj, L.A.; Okpalauwaekwe, U.; Waldner, C.L. Drinking water quality in Indigenous
communities in Canada and health outcomes: A scoping review. Int. J. Circumpolar Health 2016, 75. [CrossRef]
Canadian Council of Ministers of the Environment. From Source to Tap the Multi-Barrier Approach to Safe
Drinking Water; Canadian Council of Ministers of the Environment: Winnipeg, MB, Canada, 2002.
Patrick, R. Source water protection planning: A role for planners. Alta. Prof. Plan. Inst. J. 2014, 13, 12–16.
First Nations on Reserve Source Water Protection Plan: Guide and Template; Aboriginal Affairs and Northern
Development Canada (AANDC): Gatineau, QC, Canada, 2013.
Smith, L.T. Decolonizing Methodologies: Research and Indigenous Peoples, 2nd ed.; Zed Books: London, UK, 2012.
Kovach, M.E. Indigenous methodologies: Characteristics, Conversations, and Contexts; University of Toronto Press:
Toronto, ON, Canada, 2010.
Norman, E.S. Governing Transboundary Waters: Canada, the United States, and Indigenous Communities; Routledge:
London, UK, 2014.
Loftus, A. Water (in) security: Securing the right to water. Geogr. J. 2014, 181, 350–356. [CrossRef]

Water 2019, 11, 1079

18 of 18

114. Sarkar, A.; Hanrahan, M.; Hudson, A. Water insecurity in Canadian Indigenous communities:
Some inconvenient truths. Rural Remote Health 2015, 15, 1–13.
115. Hanrahan, M. Water (in) security in Canada: National identity and the exclusion of Indigenous peoples.
Br. J. Can. Stud. 2017, 30, 69–89. [CrossRef]
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

