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Abstract: The term “water security” continues to gain traction in water resources literature with broad
application to human health, water quality, and sustainability of water supply. These western science
applications focus almost exclusively on the material value of water for human uses and activities.
This paper offers voice to other interpretations of water security based on semi-structured interviews
with Indigenous participants representing varied backgrounds and communities from Saskatchewan,
a Canadian prairie province. The results indicate that water security from an Indigenous perspective
embraces much more than the material value of water. Five themes emerged from this research that
speak to a more holistic framing of water security to include water as a life form, water and the spirit
world, women as water-keepers, water and human ethics, and water in Indigenous culture. This
broader interpretation provides a more nuanced understanding of water security, which serves to
enrich the water security narrative while educating western science.
Keywords: Saskatchewan; Canada; indigenous people; water governance; water security

“Traditional Knowledge will patiently wait for western science to catch up. It will take time.”
—Lee Crowchild, Tsuut’ina First Nation, Treaty 7, Alberta, Canada
1. Introduction
The concept of water security emerged in the 1990s and was used in relation to military security,
food security, and environmental security [1]. After 2001, the number of publications containing the
term “water security” increased across a wide range of disciplines, from engineering and agriculture to
public health and water resources [2]. The focus on water security has shifted to include water quality,
human health, water-related hazards, sustainable development, water supply, and ecological concerns.
Water security, as presented in the literature, involves a balance between the protection of resources
and the enhancement of livelihoods [3,4]. Determinants of water security include water availability for
ecosystem services as well as acceptable quality and quantity for human uses [5]. Water security is
presented in the literature as meeting short and long-term needs to enable access to sufficient water
quality, at a fair price, for human health, safety, welfare, and productive capacity [6]. In addition, water
security has been linked to the political, social, and economic power of people in society [7,8]. With a
few notable exceptions [9–11], the literature is largely silent on the meaning of water security from an
Indigenous perspective, a condition that has motivated this paper.
The inability to access affordable drinking water quality and quantity for many Indigenous
communities in Canada is a persistent problem [12–14]. There is an on-going challenge in providing
safe drinking water to most Indigenous communities in Canada, resulting in one in five of these
communities being under a drinking water advisory at any one time [15,16]. The reason for the high
number of contamination events is beyond the scope of this paper but includes the lack of community
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water distribution systems, inadequate technology, lack of federal funding, and land use activities that
affect source water quality [15,17,18].
In 2017, the federal agency Health Canada reported approximately 100 long-term drinking water
advisories (DWAs) in 89 First Nations communities south of 60◦ north latitude (excluding British
Columbia) due to confirmed or suspected microbiological or chemical contamination in the drinking
water supply [19]. DWAs vary in cause, duration, and frequency, with some lasting a few days and
others persisting for months or years as long-term advisories [20,21]. In 2009, Health Canada’s review
of DWAs in First Nation communities from 1995 to 2007 revealed that the median duration for a DWA
was 39 days [22]. Furthermore, approximately 25% of all DWAs were persistent, yielding a mean
average duration of 343 days.
Indigenous communities have long adapted to the many drinking water challenges that are
experienced in their communities [15]. Factors contributing to this adaptive capacity include human
and technological innovation and a deep respect for, and relationship with, water [23]. For example, a
number of First Nations in the prairie region have developed drinking water protection plans [15]. The
aim of these plans is to identify any risks to their water supply, followed by mitigation actions to lessen
identified risks. Indigenous ways of knowing and respect for water include a spiritual connection to
water, recognition of water as a life form, and knowledge that water has many healing powers [9,24,25].
This research asks how Indigenous values of water may enhance and broaden the definition of water
security. An Indigenous perspective on water security may provide a more nuanced and non-material
understanding of the term while educating western science.
Water governance in Canada is highly decentralized, creating many challenges that hinder
effective water management [1]. The responsibility for water management is shared by the federal,
provincial, and municipal governments, and, in some instances, by the Territories and Indigenous
governments under self-government agreements [1,26,27]. Jurisdictionally, First Nations fall within
federal law irrespective of their provincial location [24,27]. As a result, a province may have a
particular law protecting its watersheds, but if a First Nation community is located in that watershed,
the community and its water bodies fall under federal law rather than provincial law [24]. These
conditions have led to a string of governance gaps that include insufficient coordination among the
various levels of government, poor data sharing across watershed groups, lack of coordination among
government agencies, inadequate water monitoring, poor enforcement of water laws, and a general
loss of accountability over water-related issues [1,27,28].
At the level of federal jurisdiction, the government has specific jurisdiction over water that
includes fisheries, transboundary waters, and lands reserved for First Nations, including First Nations
drinking water. Four separate departments at this level also have authority over First Nations drinking
water management: Health Canada, Indigenous Services Canada, Crown Indigenous Relations, and
Environment and Climate Change Canada. The provincial governments in Canada have authority
over water allocation and water resources on Provincial (Crown) lands. This provincial authority may
be further delegated from the various provinces to municipal governments [29]. The constitutional
division of authority over water in Canada across all levels of government has created inconsistent
standards. Indigenous communities are particularly mired in a web of federal and provincial regulatory
and jurisdictional fragmentation, adding to the daily challenges of delivering safe drinking water to
community members [24,27,30].
2. Methodology
A qualitative research approach using a semi-structured interview method was used for this study.
The strength of this method is that it allows interviewers the flexibility to ask additional follow-up
questions or to ask for clarification [31]. This approach allowed for a focus on the ways in which
Indigenous participants understand, perceive, and interpret the term “water security”. A total of
twenty-one people from Indigenous communities in Saskatchewan were interviewed for this research.
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2.3. Participant Selection
The criteria for selection of interview participants was based on the following: interest in the
research study; participant is a self-declared Indigenous adult; a resident of Saskatchewan; a person who
has spent not less than fifteen (15) years in their community; and familiarity with water management
issues in the community. These criteria were used to ensure that the selected participants had adequate
knowledge of community water issues. Initial contact was by telephone survey. Additional participants
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were identified using the “snowball” technique through referrals from initial participants in order
to expand the list of potential informants. Attempts were made for a gender balance of participants.
However, just one-quarter of the interviewees were women. This may reflect the present dominance of
men in the management of water. All participants have access to potable water at the household level
from a community water system. In each community, water delivery is either piped water or trucked
water from a water treatment plant. Boil water advisories, however, are a common occurrence within
the study area. The communities are responsible for water system operation.
After each interview, the taped interviews were transcribed verbatim into a document using
a naturalized transcription practice. The naturalized transcription process involves transcribing
participant information in as much detail as possible [34]. This method was chosen because the
more natural the conversation in the transcription, the more it preserves the participant’s personal
expression [33,34]. The transcripts of the interviews were sent back to participants for confirmation of
accuracy. This approach allowed the participants to reflect on the answers they provided and to make
alterations if desired.
3. Results and Discussion
3.1. Indigenous Water Security
All participants were first asked what the term “water security” means to them. In essence, we
asked the Indigenous participants to provide comments on a western science term. In no instance
was a participant confused by the term and unable to participate. All participants acknowledged that
they had heard of the term “water security”. Interestingly, no participant offered an Indigenous or
alternative term for water security, although the interpretation of the term varied between participants.
All participants were familiar with the term “water security”—this is likely the result of the participant’s
relative familiarity with current water issues and topics. Participants responded by noting that water
security means having a reliable source of safe and abundant water with an emphasis on drinking
water quality, land stewardship, water monitoring to prevent contamination and preservation of
cultural identity (see Figure 2).
In response to the question of what water security means, one participant responded by stating,
“Water security means essentially having a reliable source of water, water management, processes, and
principles or infrastructural capacity services to provide safe reliable drinking water.” The predominant
explanation of water security, as understood by the participants, was the securing of water free
from external contaminants to preserve a healthy flora and fauna. As one participant noted, “Water
security means . . . protecting the water at all costs from pollution, farmers, chemicals around any
sort of watershed that has the potential to contaminate and lead into the streams, riverbeds, and lake
beds (thus) protecting water quality for everyone. It is not just humans alone, but animals are also
protected”. Another participant noted, “Water security means if your water provides for the flora
and fauna and it is not impacted by any unnatural source, and if it is, it is mitigated accordingly”.
Other participants understood water security in relation to the reliability of supply and abundance
or quantity of water, focused on having enough water such that there would not be shortages at any
point in the future. Another participant noted that the term referred to both water quality and quantity
by stating that water security means “being able to have adequate access to a good supply of water
and also a good quality with no barriers to access it”. Another participant also noted that “it means
having an acceptable water quality and quantity”. Collectively, these “Indigenous” responses echo
western science definitions of water security centered on the material meaning of the term, namely
water availability, quality, and quantity. In the sections that follow, we describe new narratives around
water security that offer additional and supplementary interpretations.
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3.2. Water Security as Safety
Those who explained the meaning of water security in terms of safety insisted that protecting
water from all forms of contamination is necessary in order to provide healthy flora and fauna. This
aligns with the definition put forward by Finlayson and Horwitz [35] who recognize that water security
exists when humans and ecosystems are free from sources of harm to water. McGregor [25] further
emphasized the importance of the connection between all our relations, human and non-human,
including the earth, sun, and fish, with respect to Indigenous water knowledge and the ethics of
water responsibility.
This group of participants had two main safety concerns. The first was the use of chemicals in
the treatment of their drinking water. They explained that their water goes through a filtering system
from the community’s well, which is highly treated with strong chemicals and distributed to their
homes. This, they explained, may be dangerous to their health. One Elder resorted to digging a well
close to his house, using it as an alternative source of drinking water. He explained that the tap water
connected to his home is used for other domestic purposes because he still tastes chemicals in the water
and is concerned about his health. Although the Elder could not mention all the chemicals he tasted
in the tap water, he was certain about the use of chlorine. This is mirrored by the results of others
researching the health hazards of disinfection by-products. Studies show an increased risk of bladder
and possibly colon cancer in people who consume chlorinated water for 35 years or more [36–38].
Also, Health Canada [39] report studies on humans found a link between long-term exposure to
high levels of disinfection by-products, including a higher risk of developing cancer. These studies
confirm the legitimacy of the concerns raised by Indigenous participants in this study regarding
the safety of chlorinated drinking water. This signifies the fact that some Indigenous people from
this group of participants are resorting to alternative, non-potable drinking water sources. These
alternative sources may include sloughs, small creeks, or ponds with a higher risk of contamination
rather than using potable water provided through community water treatment plants. There is a
heightened risk of human illness from consuming untreated surface water, namely from E. coli, giardia,
or cryptosporidium contamination.
3.3. Land Stewardship
Participants explained their understanding of water security in terms of land stewardship,
specifically healthy household sanitation and solid waste management. As one participant noted,
“Water security means to provide safe wastewater management to the residents of the community.”
Another participant said that it means “protecting our water supply by all means and also ensuring
that in the event (that) we have a complete water breakdown on our First Nation that we are able to
still provide water to our people so that they can still provide food, sanitation, and healthcare to their
families”. Solid waste and the condition of community landfills were noted to be a potential risk to
local water supplies. Water security to many participants is directly connected to how humans treat
the land. As one participant noted, “Water security means taking care of the land, we must be good
stewards of the land if we want to keep our water healthy”. This response is a stark reminder of the
tragic water contamination events of Walkerton, ON, where 7 people died and 2500 people were made
seriously ill in May 2000 [13].
The second safety concern was that of contamination from neighbouring land-use activities,
specifically those activities connected to agricultural practices. Participants noted that some farmers
use different types of fertilizers and other chemicals on their farmlands that pose a high degree
of risk to source water, especially during the spring planting season. Participants also noted that
their communities do not undertake frequent testing to ensure the safety of their water. A study by
Corkal et al., [40] explains that surface and groundwater sources are at risk of contamination from
agricultural practices. Several participants reported their concerns to federal and provincial agencies,
but due to communication barriers between the community members and these agencies, it is difficult
to know what action is being taken, if any.
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Participants from a northern Saskatchewan community explained their understanding of the
term water security as the lack of reliable river water supply. During the interviews, the community
participants raised concerns about how they have been negatively impacted by a hydropower facility
built on the Saskatchewan River in the 1960s. The impact of reduces water flow into the Saskatchewan
River Delta is a large reduction in the community’s ability to trap animals and hunt, all traditional
activities and local food sources. The findings align with an international study completed by
Nguyen et al., [41], which reveals that dams have substantial impacts on the natural environment,
namely, reduced downstream sediment deposition, impaired fish migration, reduced and altered
timing of river flow, and flooded upland reservoir areas with associated impacts.
3.4. Water Security as Monitoring
The monitoring of water quality was another interpretation of the meaning of water security. In
the words of one participant, “Water security means constant monitoring of the quality of water. Water
managers should make us aware of what chemicals are coming into the river system. Water managers
should monitor the river system to keep track of contaminants and get it treated immediately in order
to provide water security to the community”. Several participants noted that protecting water from
contaminants leads to high water security. One participant stated, there is high water security when
there is “access to water without too much chemicals to it (or) no contaminations”. Another participant
in agreement explained that, “ . . . when water is monitored and protected, it will be healthy for plants,
crops, rivers, and lakes. Then there is high water security”.
Cronmiller and Noble [42] explained that long-term, regional environmental monitoring that is
joined with a shorter-term, more localized monitoring, when carried out under the right regulations, is
foundational to understanding and effectively managing cumulative environmental effects, including
factors that influence water security. These authors further explained that it is very common to see
shifted priorities and competing mandates on projects due to lack of transparency, credibility, and lack
of commitment by the agencies involved, which has led to a lot of uncertainties about the stability of
institutions to support long-term environmental monitoring.
Numerous studies have shown that data obtained from long-term monitoring is often fragmented
or insufficient in many regions in Canada, such that its usefulness in guiding decisions about cumulative
environmental effects is compromised, which makes it unreliable [43,44]. Institutional arrangements to
support project monitoring are important since its absence leads to failure to effectively protect the
general environment [42,44]. Effective dialogue among Indigenous communities and stakeholders
would greatly help to build trust and clear the way for successful project monitoring. Also, involving
Indigenous people will help steer the decision-making process towards the protection of lands and all
environmental resources that will help to reduce the water contamination issues.
Wilson et al., [44] recommend that focusing on an Indigenous community-based monitoring
program that protects the waters and lands within Indigenous communities will help to generate reliable
data that is useful for decision-making and governance rooted in an understanding of stewardship
and responsibility. Indigenous community-based monitoring programs focus on Indigenous people’s
role as “knowledge holders” but does not limit them to just gathering data. However, it is a means
of asserting sovereignty through the practice of stewardship and by gathering data that inform
internal and external planning and decision-making [44]. Their research findings suggested that
data quality and credibility, trust, legitimacy, and relevance to decision contexts are key to linking
Indigenous community-based monitoring data to decision-making. Wilson et al., [44] recommend that
Indigenous governments must take a lead role in community-based monitoring programs to build
networks between and amongst Indigenous governments through bridging organizations. Indigenous
community-based monitoring programs should be closely joined with Indigenous environmental
governance strategies. This research indicates that involving Indigenous communities in monitoring
their water quality will begin to address this persistent water problem. Data collected during the
interviews revealed that participants are well aware of the fact that stakeholder stewardship and
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effective communication is important to effectively solve their water woes. This awareness might mean
that this group of participants are willing to take over leading roles in community-based monitoring
programs if they are given the opportunity to do so.
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water security as well as those who feel a lack of water security. Participants noted that the more a
community protects its water, the greater will be its water security.
4. Indigenous Perspectives on Water Security
Participants were asked what the term “water security” should mean. This provided an opportunity
for the participant to share Indigenous traditional knowledge that they feel might add to the definition
of “water security”. It is important to note that the participants were not given any western scientific
definition of the term water security or any established definition from the existing literature.
Participants often related water to a life form by explaining that the way we protect water, for
example, by not polluting it and protecting it from various contaminants, will either greatly help or
hinder our preservation of all life forms. A theme that emerged was that water has a female spirit.
Participants explained that women are stewards of water, the water-keepers. Several participants
mentioned that there is a strong relationship between water and women; hence women should be
involved in making decisions concerning water. In the words of one participant, “The water spirit is a
woman, and without women, no man or child will be alive. So women have to play a big role in water
security. Women are warriors and they stand up for what is right. Without women, no one will exist”.
Both water and women give life, a consistent theme from all participants. Women, therefore, play a
strong role in framing Indigenous water security.
Another theme that emerged was that we will have water security if humans can be better at
protecting water. One participant explained that, “Indigenous beliefs order humans to be custodians
and protectors of the land from pollution, and if humans fail to do so, then we will lose the purity of
the land. Thus, our crops will not grow well, our rivers will lose the fish, and our general environment
will be lost”. He explained further that, “We will eventually reap whatever we sow in the land, so we
will eventually lose everything that the land provides if we continue to pollute it”. In that person’s
perspective, water security means learning from our ancestors by looking for alternative ways to reduce
the amount of pollution we create through our human activities. Another participant stated, “Let us
learn from our ancestors and look for alternatives to reduce pollution”. Another participant made a
link between people’s individual behavior and the definition of water security by stating, “Those who
pollute water are those who are least water-secure”. These responses introduce a non-western science
perspective on water security.
Other participants stressed the ethics of maintaining respect for water. They explained that when
we show respect for water, we will then be able to make ethical decisions in favor of water. One
participant stated that having water security means, “You care and respect water”. For this reason,
another theme materialized, stating that ethical decisions are important in water security.
While several participants referenced water security in the context of the utilitarian benefits of
water, over 65 percent of participants spoke of a spiritual connection to water and the medicinal or
healing properties of water. Others mentioned that water was a “source of strength” and a “universal
foundation for all life”. Still, others expressed that “water is a spirit, a sacred form”.
One participant noted that water needed protection, “water provides for us, and there is a need to
protect it to ensure its continuity”. Another participant said, “I get my strength from water and I am a
water protector.” Participants noted that water has a significant role in Indigenous spirituality, such as
“water has a spirit, and it connects the living to our ancestors”. Another participant noted, “water
has a memory, it has a thought, and it has a voice. Water is a senior spirit, and we are humble in its
presence”. Still, others reflected on the empowerment of water by stating, “water gives me strength,
water gives me peace, so I respect it”. Some gave expression to the utilitarian aspect of water, “I use
water for daily domestic purposes, I relate to water through my field of work, water is my lifeline and
a basic necessity”. Participants indicated that there is a strong relationship between water and life.
In the words of one participant, “Water means life, water is the fundamental resource in providing
myself, my people, my community with the life-giving resources that ensure our way of life.” Another
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participant stated, “Water means life; it cleanses our hearts, bodies, mind, spirit, and soul. Water is the
most important thing next to air; there is no life without water; it keeps me alive”.
All the participants affirmed that there is a strong relationship between water and Indigenous
culture; hence, it is important to incorporate Indigenous values when making decisions about water.
Doing so will ensure that Indigenous culture is respected. As stated by one participant, “There are
ceremonies that do happen for certain family groups that include water. It is not public but more
traditional; it is not something that is done by the entire community. I would like it to be a community
thing”. Cultural ceremonies include, but are certainly not limited to, open prayer and tobacco offerings,
the use of water to heal the sick or infirm, and the bones of water creatures returned to the water to
ensure continuity of the species. Indigenous cultural beliefs embrace water as a personal relation, as
a brother and sister, and as such, must be protected, respected, and cared for. This cultural practice
includes holding high respect for water as some water is angry, even dangerous [24]. One participant
noted, “I know that First Nations peoples have a lot of their ceremonies based around water so when
the water is contaminated it doesn’t make the ceremonies as effective because water is revered by First
Nations”. Another participant further explained that some First Nations will put some celebrations
on hold if they have any water contaminations reported, and the celebration only goes ahead after
the contamination problem is resolved. Furthermore, another participant stated that, “We, as First
Nations people, are the keepers of the land and keepers of the water and it’s our duty to ensure that
these things are not being abused, but sometimes too we fail, but this is because we are left out of the
process. Nobody really actually cares to ask what First Nations people think, want, or need in terms of
water security, for example”. The participant further explained, “Unfortunately, First Nations are never
involved nor consulted in decision-making processes in water management though we have a stronger
connection to water. First Nations are only slightly involved when the situation is out of control”.
A quarter of the participants indicated the importance of preserving natural water systems as
a means toward water security. In the words of one participant, “Indigenous knowledge has been
here for thousands of years, and this knowledge is based on the belief that we were put here to protect
the land. This has been replaced by this new common knowledge to take the land and resources
to generate wealth, and this is due to greed and corruption”. This participant, when asked, further
stated that we should go back to our basics where humans are supposed to protect the environment.
Another participant noted, “Water security means protecting Mother Earth, protecting who we are,
and protecting what we need to live”. These participants further explained that if we fail to protect the
environment, then we are no better than those who pollute it. Furthermore, another explained that
“we used to have the trappers and the fishers and they had commercial fishing where they used to get
lots of fish to sell, but we do not have them anymore. Our waters are so low, and we are losing our fish
and beavers. We have one of the biggest deltas, but the animals are moving away because the delta is
getting too shallow, and we are losing our way of life”. This participant further explained that human
activities are destroying the natural environment, and therefore we should reconsider the best ways to
preserve it to bring back its natural state.
Several other participants mentioned ethical concerns related to water that they believe have
effects on water security. In the words of one participant, “I think we need to consider the ethics of
water. I think we don’t make ethical decisions (about water)”. The participant further noted that we
should strive to make ethical decisions during negotiations that will affect water directly or indirectly
in our communities. Perhaps most profound was the statement, “If you have water security, then it
means you care and respect water”.
Figure 3 consolidates those aspects of cultural identity as related to water security noted by the
twenty-one participants of this study. This, we feel, is the main contribution to the current discourse
on water security based on this study. From this, we see that there are multiple Indigenous cultural
attributes attached to water security based on the results of this study. This helps provide both depth
and structure to any Indigenous perspective on water security.
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no single Indigenous perspective on water security. Multiple perspectives came forward both on the
the interviews that two divergent perspectives on the term water security would evolve. These two
understanding of water security and on the preferred interpretation of this term. As well, the
perspectives represent the material, western science perspective, as well as an Indigenous perspective
linked to customary and spiritual tradition. Rather than view these perspectives as divergent and
competing, we propose that they be viewed as complementary and harmonizing. An Indigenous
perspective on water security opens new and liberating imaginaries with a broadening of the water
security discourse. Another outcome of this research is that there is no single Indigenous perspective
on water security. Multiple perspectives came forward both on the understanding of water security
and on the preferred interpretation of this term. As well, the Indigenous interpretation of water security
contains both the western science interpretation but also the traditional knowledge interpretation.
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Admittedly, the findings of this research are based on a rather limited number of interview
participants across a relatively small region of Canada. Opinions and perspectives on water security
will vary between and among Indigenous populations in Canada. Yet, based on the consistency of
participant responses, an Indigenous perspective on water security appears to expand the mainstream
western science materiality definition to include relationships to land stewardship as well as cultural
practices. This Indigenous perspective supports the human relational approach to water security not
seen in western science. As an extension of this result, we see validation of Indigenous claims for greater
control over water governance, including local decision-making, community-based monitoring, land
stewardship, and preservation of cultural identity [25,44]. Applying these “Indigenous perspectives” on
water security into more tangible water management actions, we hear the call for an Indigenous water
governance model in Canada [44]. This research suggests that Indigenous communities would benefit
from greater control over water management decisions, including monitoring, testing, and setting
appropriate operational standards. This approach would be transformational for many Indigenous
communities and a step towards greater sovereignty over planning and local land management.
In the current literature, water security is examined through the use of various approaches based
on the scale of inquiry and the discipline under which it is assessed [46,47]. This research supports
this notion but also extends the disciplinary application to Indigenous ways of knowing. Arguably,
Indigenous people perceive the term “water security” from two worldviews. The western science
world view was never contested in the interviews; in fact, it was supported. The material value and
importance of water was never called into question. An Indigenous perspective is additive to the
western science definition, serving to enrich and diversify the water security discourse. This research
has contributed to the understanding that water security may also be a relational term, meaning
different things to different people, with multiple meanings. Understanding the potential role of
Indigenous perspectives on water security will serve to enhance the water security discourse, allowing
for the inclusion of additional perspectives and an extension of the human relational approach to water
security more generally [46]. How this may apply to, and be transformational for, Indigenous water
governance is worthy of greater exploration.
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