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The full participation of Indigenous Peoples within water and wastewater policy and
decision-making is hindered by many factors, including inadequate resources, funding,
and, overall, a lack of respect or formal recognition of Indigenous rights. Despite
significant investments and advancement in technologies to treat water and wastewater,
Indigenous communities across Canada continue to face persistent boil-water advisories
and inadequate drinking water quality and wastewater treatment. Holistic approaches
that address the technical elements, in addition to the social, economic, and demographic
elements are needed in order to address the complex issues surrounding the delivery of
safe drinking water and adequate wastewater treatment within communities.
Greater emphasis on the importance of Indigenous-led management of water and
wastewater is needed to increase control and decision-making power around water and
wastewater management. This thesis investigates tools and methodologies for enhanced
Indigenous-led control and decision-making on water and wastewater management. The
research comprises six related subjects: (1) a framework for enhanced Indigenous
participation in water and wastewater presented as a tool which can improve Indigenous
health and wellbeing; (2) investigation into options to improve engagement with
Indigenous peoples on water and wastewater; (3) Indigenous-driven operator training and
certification regimes; (4) a decolonized framework to facilitate community water
sustainability and security; (5) proposed elements of a National Indigenous water
strategy; and, (6) real-time monitoring technology as a tool to improve drinking water as
supplied. Through these subjects, Indigenous-centered, collaborative and participatory
methodologies and tools for water and wastewater treatment, design and management are
presented.
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To the Keepers, the Grandmothers and the Guardians
of our Most Precious Resource.
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CHAPTER 1 – INTRODUCTION

Access to safe drinking water has been recognized by the United Nations as a basic
human right (United Nations General Assembly [UNGA], 2007). Despite this, many
Indigenous communities across Canada do not have access to safe, clean drinking water.
It has been increasingly recognized that there is a major disparity between the quality and
quantity of water that most Canadians are able to access when compared to the state of
water quality and quantity available to many First Nation communities. As of October
31, 2016, there were 133 drinking water advisories (DWAs) in 90 communities across
Canada (excluding British Columbia) in addition to 20 Drinking Water Advisories in
effect in 18 First Nation communities in British Columbia as of December, 2016 (Health
Canada, 2017). Generally speaking, high capital and operating costs, lack of
infrastructure, limited local capacity, retention of certified operators, lack of funding and
lack of testing and monitoring, lack of regulatory framework and limited First Nation
involvement in decision-making remain the key challenges facing First Nations
communities (O’Connor, 2002).

The water-related tragedy in Walkerton, Ontario in May 2000 brought widespread
attention to the safety of municipal water supplies both in Ontario and in wider view, in
Canada. The provincial inquiry into the tragedy, headed by Justice O’Connor, resulted in
a two-volume report containing 93 recommendations, released in 2002. The inquiry
included Ontario First Nation communities in its assessment of the condition of water
quality throughout the province. In its discussion of First Nations, Justice O’Connor’s
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report stated that the “water provided to many Métis and non-status Indian communities
and to First Nations reserves is some of the poorest quality water in the province…water
is not provided for aboriginal people at the standards that generally prevail throughout
Ontario” (O’Connor, 2002).

In 2006, the federal government established the Expert Panel on Safe Drinking Water for
First Nations. This panel of three experts went across the country and held a series of
public hearings with over 110 presenters during the summer of 2006 to hear about the
major water-related issues that currently face First Nations. The report states that there is
a need to move toward a comprehensive and modern regulatory framework for First
Nations in order to ensure that people living in First Nation communities benefit from the
same level of protection as those living in any other community. The report emphasizes
that the resource gap on First Nations must be addressed before legislation and
regulations are put into place (Swain et al., 2006).

In May 2007, the Standing Senate Committee on Aboriginal Peoples released its report,
Safe Drinking Water for First Nations. At its conclusion, the Standing Committee
echoed the view of the Expert Panel that sustained investment in the capacity of First
Nations water systems, and in those operating the systems, was essential to ensure the
provision of safe drinking water. In addition, the Committee expressed concern
regarding the Government’s current legislative approach.
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1.1 Current State
On July 15th, 2011, the Government of Canada released the latest version of the National
Assessment of First Nations Water and Waste Water Systems covering the period of
2009 to 2011. Of the 807 water systems inspected, 39 per cent were classified as high
overall risk, 34 per cent were labelled medium overall risk and 27 per cent were
categorized as low overall risk.

Despite widespread criticism for lack of meaningful engagement, and despite the
conclusions of the Expert Panel and Standing Committee on Aboriginal Peoples, the Safe
Drinking Water for First Nations Act was enacted in 2013. Criticisms to the bill include
a lack of adequate First Nations consultation (despite a second opportunity during the
dissolution of Parliament), weak protection of Aboriginal rights, and failure to address
the resource gap (Thornton, 2012).

In October 2015, the new Government committed to renewing relationships with
Indigenous Peoples across Canada, including addressing water and wastewater in
communities. The most recent Budget (2016) included substantial investments in water
and wastewater for First Nations including $1.8 billion over five years for infrastructure,
operations and management (Government of Canada, 2016). The Prime Minister also
announced on December 8, 2015, that the Government of Canada would conduct a full
review of the legislation imposed on Indigenous Peoples by the previous government and
any legislation that is in conflict with rights, inconsistent with the principles of good
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governance or makes no public policy sense, would be repealed (Prime Minister of
Canada, 2015).

Regardless of the Federal government’s commitment to renew relationships with
Indigenous People, it is clear that access to clean, safe drinking water remains an urgent
issue in Indigenous communities across Canada. A renewed and collaborative approach
is needed, one that respects the internationally recognized rights Indigenous Peoples
through UNDRIP, and that provides the framework for Indigenous People as the rightful
decision-makers.

1.2 Research Motivation
Engineers and natural scientists have done some work investigating the technical research
gaps that exist in bringing appropriate water and wastewater systems into Indigenous
communities, while social scientists have continued to investigate appropriate
mechanisms for Indigenous policy development. Very little research has been done at the
interface of policy and the natural and engineering sciences pertaining to water and
wastewater management, particularly in Indigenous communities. How can appropriate
policy improve water and wastewater management in Indigenous communities in
Canada? What sorts of formalized approaches are needed within the existing governance
structure to foster more Indigenous-led participatory projects?

Typically, in water and wastewater management, engineers are hired as consultants to
investigate and assess the quality of water or existing treatment deficiencies; they may
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also work in government as engineers, managing consultants, informing policy,
suggesting appropriate guidelines and standards; and are often hired to manage the
construction, operation and maintenance of water and wastewater treatment facilities.
Specifically, within Indigenous communities, engineers and consultants are responsible
for conducting community information sessions, assessing existing capacity and
recommending appropriate solutions to water and wastewater management issues.
Within the Federal Government, these consultants are often also overseen by engineers.
There exists an opportunity to engage engineers at all levels of the decision-making
process to encourage more participatory approaches that are community-driven and
appropriate. The role of engineers is to protect the public interest and arguably, it is to
balance the ‘social, environmental, and economic considerations to find the best solutions
to complex challenges’ (Infrastructure Canada, 2012).

Currently, research gaps exist related to: suitable and appropriate water and wastewater
treatment processes for First Nations communities, technical and regulatory capacities,
and lack of on-reserve regulations and relevant engineering standards. However, as
indicated, there is a pressing need to address decision-making in Aboriginal communities
with respect to water and wastewater management; the role of the engineer in this process
is critical. Not only are engineers called upon to compile research and data, but they are
also responsible for decision-making, informing policy, and recommending suitable
guidelines and standards.
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1.3 Research Objectives
1.3.1

Research Background

This dissertation began as part of a larger study funded by the Canadian Water Network
entitled Sustainable Water and Wastewater Treatment Systems through a Bottom-up
Participatory Technology Development Process - A Case Study in Four Indigenous
Communities in Canada. The purpose of this project was to bridge the gap between
traditional and technical knowledge, address technical and management capacity gaps,
initiate effective infrastructural planning, and enhance Indigenous community’s capacity
to reclaim a degree of control over community services, programs, and decision-making.
The goal of the study was to develop bottom-up, participatory methodologies and tools
for water management, planning, and design in Indigenous communities. To investigate
this premise, a multi-institutional project team, representing the University of Guelph,
Nipissing University and Wilfrid Laurier University, was created. The team encompassed
the distinct skill-sets of engineering, sociology and Indigenous studies. With a view to
use water infrastructure as a case study, the team formalized a research partnership with
the Aboriginal Water and Wastewater Association of Ontario (AWWAO); a membergoverned technical organization representing First Nations water and wastewater
operators in Ontario. AWWAO held the position of Project Gate-Keeper within the
project; a position of authority with the mandate to provide on-going project guidance
and to ensure that the project benefits Ontario’s First Nations communities.

Part of this dissertation contributed directly to this larger research project, through the
development of a tested framework that bridges the gap between traditional and technical
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knowledge and allows for incorporation of local needs and context, with transferable
application to other Indigenous communities, practitioners, and researchers. In addition,
this dissertation sought to answer some of the key research questions that came out of the
initial phases of the larger research project including:


Finding ways to engage community leadership and members in meaningful longterm water and wastewater system planning;



Creating transparency around decision-making processes on water and wastewater
management; and,



Determining what contributes to the long-term sustainability of water and
wastewater systems in Indigenous communities.

The research progressed beyond the initial CWN project, through to literature review,
case studies, interviews, and further analysis towards the final findings of the research.
These are summarized in Figure 1-1.

Figure 1-1 Research Structure
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1.3.2

Research Questions

In response to the issues and challenges presented, this dissertation aims to understand
challenges and opportunities within water and wastewater management in Indigenous
communities. In the lens of both technical and policy-based solutions, the following
research question has guided the research:


How can Indigenous-led decision-making processes on water and wastewater
design and treatment be fostered in Indigenous communities in Canada?

To address this, the dissertation seeks to explore research questions related to water and
wastewater management in Indigenous communities:


What is the current state of knowledge related to water and wastewater
management in Indigenous communities; specifically how are decisions made?



What kinds of Indigenous-led decision-making approaches are appropriate and
suitable?



What are the existing barriers to Indigenous-led approaches (both within
communities, and within government)?



How can appropriate Indigenous-led approaches be formalized within policy and
governance structures both in First Nations communities, and at the National
level?



How can these approaches be implemented and utilized to mobilize decisionmaking power in First Nation communities?
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1.3.3

Research Objectives

In greater detail, the broad objectives of this dissertation were to:
1. Identify the determining factors for what constitutes community-appropriate water
and wastewater management; including the development of appropriate policies,
procedures and practices for more formal and meaningful community-based and
First Nations-driven decision-making.
2. Determine ways to better integrate traditional and local knowledge surrounding
water with technical knowledge related to water and wastewater management and
use to enhance the decision-making process; including tools to improve
engagement between non-Aboriginal stakeholders and community members.
3. Develop methodologies and tools for long-term and community-driven
sustainability planning for the creation of infrastructure and the management of
water and wastewater systems in Indigenous communities.
1.4 Positioning the Reader
This work was not completed in a vacuum. I entered into this research project with
experience working with Indigenous People in Canada. I also had been exposed to
Indigenous culture and ways of knowing, and doing, that allowed a certain degree of
fluidity and more profound understanding of some of the key issues. I have been
informed by the works of Linda Tuhiway Smith’s Decolonizing Methodologies (1999),
and many non-fiction Indigenous writers. Through these experiences, I had become
aware of typical Western science research methods that seek to apply western-based
solutions to Indigenous solutions, and a misunderstanding or lack of awareness of
Indigenous culture and history.
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Nevertheless, as a non-indigenous researcher, my own cultural biases and perceptions
may influence my understanding of issues. The findings from this study are a result from
my own interactions and interviews with participants. As a result, my own personal
biases or experiences may have had an influence. As such, it was important to position
myself and the interviewee, as noted in Partington, 2001:
Depending upon the breadth of understanding of the interviewer, the meaning that
is created may be quite partial or strongly biased in certain areas. For full
comprehension of meaning, a dialogue in which the interviewee feels free to
construct context and events is necessary. In this situation the interviewer must be
alert to possibilities and ask questions which point in directions but do not limit
the nature of the answer. It should not become a case of the interviewer trying to
prove his or her point by selecting limited evidence from the interviewee's reality
(p.34).

Despite coming into this research with background and experience in the subject matter,
it was important to be open to new and different perspectives, and to ensure that
Indigenous perspective and voice were given priority. As noted in Fine (1994), in order to
advance the knowledge, it is important to never exclude the possibility of diverse
responses, and not seek confirmation of previously-held notions.
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1.5 Research Approach
The theoretical approach of this research is situated within an interdisciplinary realm,
encompassing western-based science approaches with Indigenous and decolonized
research methodologies. In addition, this interdisciplinary approach incorporated
technical sciences, through drinking water and wastewater treatment, as well as social
science and public policy, as it relates to the provision of safe drinking water and
sanitation to Indigenous People. The notion of different perspectives and worldviews is
something that can be addressed through the concept of an ethical space. According to
Ermine (2000), the ethical space that exists within two worldviews is where meaningful
dialogue can occur between knowledge systems. Similar to this concept is the notion of
‘two-eyed seeing’ by Elder Albert Marshall where an individual is: learning to see with
one eye, the strengths of Indigenous knowledge and ways of knowing; learning to see
with the other eye, the strengths of Western knowledge and ways of knowing; and,
learning to use both eyes together for the benefit of all (Marshall & Bartlett, 2010). The
concept of ethical space and ‘Two-Eyed Seeing’ were used in this research as tools
through which to understand and interpret research findings.

This dissertation sought to incorporate many different approaches, and utilize both
qualitative and quantitative research approaches. Mixed method research (that is research
that combined both quantitative and qualitative research), can be argued as having the
“advantage of building on strengths and compensating for the weaknesses of various
methods” (Kenny et al., 2004). After careful review of available literature, there
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remained a lack of effective inter- or trans-disciplinary research in water and wastewater
management, particularly as it relates to Indigenous communities.

The work of McCullough (2011) brought to light the Montreal Declaration, where
Canada’s engineering profession pledged “to better understand the implications
and effects of government policies” (Canadian Engineering Leadership Forum, 2009, p.
2). Similarly, the engineer’s professional code of ethics grounds his/her responsibility in
“a clearly defined duty to society, which is to regard the duty to public welfare as
paramount” (Professional Engineers Ontario, n.d, para. 3). It was seen as “both prudent
and necessary to review publications from the technical disciplines, as well as those from
the social and political disciplines, so as to position engineering applications within the
governing socio-political reality” (Blakney, 2003; Nadasdy, 2003; Robbins, 2007 as cited
in McCullough, 2011, p.12). As engineers we must ensure that we translate our work
into change, through decision-makers and public policy. It is through this spirit that this
dissertation was pursued.
1.5.1

Research Methodologies

Each of the manuscripts contained herein, describes specific methodologies utilized in
this research. However, in the interest of providing continuity, key elements of the
research methodology are provided.
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Principles of Ownership, Control, Access and Possession (OCAP®1) were followed
throughout this research. These principles offer “a way for First Nations to make
decisions regarding what research will be done, for what purpose information or data will
be used, where the information will be physically stored and who will have access”
(NAHO, 2007, p.1). Building relationships through trust is considered an important
element of this approach (IPHRC, 2004). The principles of OCAP formed an important
basis of the research methodology (Appendix B).

In all cases, participation was voluntary. Participants were typically identified and
selected through a ‘snowball’ sampling technique (Atkinson and Flint, 2001), in addition
to purposeful sampling. Most participants would provide names of other individuals that
would be good contact or participants. To avoid selection bias, stratified purposeful
sampling was used (Creswell 2003). Where possible, interviews were audio recorded
with permission in accordance with the University of Guelph Ethics Review Board
approval (Appendix C). Participants included community members, community-based
operators, in one instance an operator with previous experience working in their
community, but no longer working in the community. Regional and national Indigenous
organizations were engaged, as well as Federal government representatives from
departments of Health Canada and Indigenous and Northern Affairs Canada.

1

OCAP® is a registered trademark of the First Nations Information Governance Centre
(FNIGC) - www.FNIGC.ca/OCAP
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Semi-structured open-ended interviews were held with guiding questions around the key
themes of this research. Open-ended interview questions can offer greater anonymity to
participants and often elicit more honest responses (Erickson & Kaplan, 2000).
Principles of grounded theory methodology (Glaser, 1994; Charmaz, 2003; Creswell,
2003) informed this research work. Grounded theory “presents a systematic approach
suitable for examining the actions and interactions of individuals, and the challenges to
which they must adapt” (Corbin & Strauss, 2007, as cited in Kot, 2015, p.22). Typically,
responses were coded and classified, and interviewees were provided an opportunity to
review their responses as well as provided a summary of key findings to ensure their
feedback was correctly incorporated (in accordance with the principles described in
Bazeley (2009)).

In many cases, participants preferred to remain anonymous, having only their role or
organization revealed. This anonymity provided participants the ability to share their
opinions and concerns in a welcoming environment, reducing social desirability bias, and
helping to foster trust and respect. Any concerns related to the dissemination of
information publicly were respected, and some responses were removed at the request of
the interviewee.

Participants were provided the opportunity to discuss any issues they

felt were of importance to the discussion. In a majority of cases, open-ended dialogue
allowed interviewees the opportunity to provide in-depth insight into a specific issue or
challenge. The establishment of trust was critical to obtaining uninhibited opinions and
responses to interview questions.
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1.6 Organization of Thesis
This thesis is organized in a manuscript format according to the University of Guelph
2016-2017 Graduate Calendar “Thesis Format” section. Following this format, Chapters
2 through 6 are written as completely separate articles. The chapters are outlined below.

Chapter 1 - Introduction
This introductory chapter provides an overarching introduction to the research covered by
this thesis.

Chapter 2 - Increased Indigenous Participation in Environmental Decision-Making: A
Policy Analysis for the Improvement of Indigenous Health
This paper presents a novel approach to addressing the physical environment through the
lens of the social determinants of health. This policy research paper has been published
in the peer-reviewed, edited volume of the International Indigenous Policy Journal:


Black, K., and McBean, E. (2016). Increased Indigenous Participation in
Environmental Decision Making: A Policy Analysis for the Improvement of
Indigenous Health. The International Indigenous Policy Journal, 7(4). Retrieved
from: http://ir.lib.uwo.ca/iipj/vol7/iss4/5 DOI: 10.18584/iipj.2016.7.4.5

Chapter 3 – Analysis of challenges and opportunities to meaningful Indigenous
engagement in sustainable water and wastewater management
This paper presents the key challenges to meaningful engagement with Indigenous
communities around water and wastewater management, as well as an assessment of
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opportunities to enhance Indigenous participation, and control over water and wastewater
treatment and management.

This original research paper has been published in the peer-reviewed, edited volume of
Water Policy.


Black, K., and McBean, E. (2017). Analysis of challenges and opportunities to
meaningful Indigenous engagement in sustainable water and wastewater
management. In Press. Water Policy

Chapter 4 - Community-Based Operator Training and Appropriate Certification
Regimes for Indigenous Water and Wastewater Systems
This paper presents the key challenges to adequate operator training and certification
regimes in communities across Canada, and presents possible alternatives to existing
approaches, as a tool for empowering communities and operators.

This paper has been accepted in the peer-reviewed, edited volume of Canadian Water
Resources Journal.


Black. K., and McBean, E. (2017). Community-Based Operator Training and
Appropriate Certification Regimes for Indigenous Water and Wastewater
Systems. Canadian Water Resources Journal/ Revue canadienne des ressources
hydriques, DOI: 10.1080/07011784.2017.1294997
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Chapter 5 - Framework for Improving Indigenous Participation in Water and
Wastewater Management
This paper presents a framework for improving Indigenous decision-making power
around water and wastewater management, through the lens of decolonization.

This paper has been accepted to the peer-reviewed Journal of Technology in Society.


Black, K., McBean, E. (2017). First Nations’ Water Sustainability and Security
Strategy: Tools and Methodologies for Community-Driven Processes for Water
Treatment in Indigenous Communities. Technology in Society. 50(2017): p. 5765.

Chapter 6 - Indigenous Water, Indigenous Voice – A National Water Strategy for
Canada’s Indigenous Communities
This paper presents the key areas for an Indigenous National Water Strategy including
legislation, jurisdiction and regulation, funding, technical components; and, policy and
governance

This paper has been accepted by the peer-edited Canadian Water Resources Journal.


Black, K.E., and McBean, E.A. (2017). Indigenous Water, Indigenous Voice – A
National Water Strategy for Canada’s Indigenous Communities. Canadian Water
Resources Journal. In Press.
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Chapter 7 – Drinking Water Supply Systems: Decreasing Advisories and Improving
Treatment Through Real-Time Water Quality Monitoring
This paper presents a tool for supporting community control around water treatment
through enhanced monitoring. .

This paper has been submitted to the peer-reviewed Journal of Water Supply, Research
and Technology: AQUA.


Black, K., McBean, E. (2017). Drinking Water Supply Systems: Decreasing
Advisories and Improving Treatment Through Real-Time Water Quality
Monitoring. Journal of Water Supply, Research and Technology: AQUA. Under
Review.

Chapter 8 - Conclusions and Recommendations
This chapter summarizes the thesis research and provides overall recommendations
regarding water and wastewater management in Indigenous communities, as well as
recommendations for future areas of research.
Appendices
Appendices contain the following information:




Appendix A – Copyright permissions for published work in this thesis.
Appendix B – Principles of OCAP
Appendix C – Study agreement documents and questionnaires/guiding questions
used in this research
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Note to the Reader

In discussions in this manuscript, the term Indigenous and Indigenous Peoples has been
used so as not to be specific to a particular group of people, in accordance with the
definitions provided by the United Nations Declaration on the Rights of Indigenous
Peoples. However, when discussing issues within the boundaries of Canada, the term
Aboriginal and Aboriginal People has often used, in accordance with legal terminologies
and federal policies. However, this term too, is no longer as common. . Indigenous in
Canada is a broad term and encompasses Inuit, Metis and First Nations Peoples of
Canada. Where possible and where necessary, a specific community has been mentioned
so as to avoid generalizations.

Traditional Knowledge is a term understood to be synonymous with Indigenous
Knowledge. Indigenous Knowledge is a term used internationally. For simplicity, the
term Traditional Knowledge, which is most commonly found in North American
literature, and in particular Canadian discussions, has been used throughout this
document.

23
CHAPTER 2 - INCREASED INDIGENOUS PARTICIPATION IN
ENVIRONMENTAL DECISION-MAKING: A POLICY ANALYSIS FOR THE
IMPROVEMENT OF INDIGENOUS HEALTH

This paper is published in the International Indigenous Policy Journal (Appendix A).

Black, K., & McBean, E. (2016). Increased Indigenous Participation in Environmental
Decision Making: A Policy Analysis for the Improvement of Indigenous Health. The
International Indigenous Policy Journal, 7(4). Retrieved from:
http://ir.lib.uwo.ca/iipj/vol7/iss4/5 DOI: 10.18584/iipj.2016.7.4.5

2.1 Abstract
Improving the physical environment and Indigenous participation in environmental
decision-making is inherently related to the improvement of health among Indigenous
Peoples. Improving the state of the physical environment necessitates increased
involvement by Indigenous communities in decision-making and policy development.
This involvement must integrate local traditional knowledge (TK) as an important tool in
the decolonization of environmental decision-making, and a necessary step towards the
improvement of Indigenous health. With a focus on the physical environment as a social
determinant of Indigenous health, this article highlights the need for increased Indigenous
participation in the decision-making process on environmental issues and proposes a
framework to accomplish this outcome. Indigenous-centred policy frameworks should
include the following five key principles: (a) the recognition of Indigenous knowledge,
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(b) the recognition of the inherent right to self-determination, (c) the use of an inclusive
and integrative knowledge system, (d) the use of community-based participatory
approaches, and (e) the use of circular and holistic viewpoints.

2.2 Introduction
Determinants of health are those social, environmental, and economic factors that impact
the well-being of individuals (Centre for Disease Control and Prevention [CDC], 2016).
A causal relationship can be articulated between socio-economic and environmental
conditions, and higher incidences of illness or health issues. The physical environment is
one example of these determinants that has an important role to play in health and wellbeing. The physical environment, which includes water and air quality, as well
as the level of environmental degradation, is also an important element of Indigenous life.
Indigenous Peoples across the world have unique experiences, cultures, values, traditions,
and perspectives that they have carried through their history. Though traditional and local
knowledge varies by community, geographic location, and historical context, there is a
common thread between traditional knowledge holders regarding the importance of the
environment. Improvements to the physical environment can potentially have direct
positive effects on Indigenous communities, but increasing the role of Indigenous
Peoples in decision-making processes about the environments (including discussions
about environmental management, for example) in their communities, is an important
first step. To date, there has been little guidance on how to adequately increase
Indigenous participation in and control over policies concerning environmental issues as
a mechanism for the promotion of Indigenous health.
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Policy frameworks that impact the physical environment in Indigenous communities need
to take into account the unique experiences and perspectives of Indigenous People. It can
be said, “public policy—both national and global—should change to take into account
the evidence on social determinants of health and interventions and policies that will
address them” (Marmot, 2005, p. 1099). Indeed, there remains a need for policies and
programs to address the “rippling effect of environmental dispossession and colonialism
on the quality of health determinants in these communities” (Richmond & Ross, 2009,
p. 410). This article, with an emphasis on existing Canadian case studies, highlights the
need for both increased Indigenous participation in decision-making and the
incorporation of traditional local knowledge into policy frameworks. Key elements of a
policy framework are presented, with an emphasis on the importance of the physical
environment as a way to improve Indigenous health and well-being.

2.3 Canadian Context
The kinds of governance structures that operate within Indigenous communities in
Canada today were developed primarily through the Indian Act (first passed in 1876); as
the main mechanism through which federal jurisdiction over Indigenous People in
Canada is exercised, the Indian Act articulates the “manner in which Indian reserves and
treaties are administered by the Indian Affairs Department and the limited control
exercised by bands and band councils” (Bartlett, 1977, p. 581). While policies and
programs that affect Indigenous communities exist under a patchwork governance
structure that is shared by several different federal departments, they fall primarily under
the jurisdiction of Indigenous and Northern Affairs Canada (INAC). In 1982, the
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Constitution Act recognized the rights of Aboriginal Peoples in Canada. However, there
are several flaws with this act, and “precedents need to be created through certain
Supreme Court decisions about inherent or treaty rights of Aboriginal peoples” (Uribe,
2006, p. 1). Recent court cases have affirmed and recognized both Aboriginal inherent
and treaty rights (R v. Sparrow, 1990), as well as the fact that Aboriginal title extends to
land itself (Delgamuukw v. British Columbia, 1997). Increasingly, Indigenous
communities across Canada are calling for increased autonomy and the recognition of a
constitutionally protected right to make decisions regarding the resources within their
lands. Yet, Indigenous people in Canada currently have little control over the use and
development of adjacent lands and resources, despite the fact that they are directly
affected by the activities on those lands (Patrick, 2011). Despite significant
improvements in the relationship between Indigenous Peoples in Canada and the Crown
over the years, there continues to be significant tension between both parties (Uribe,
2006).

Canada’s colonial history has shaped Indigenous communities across Canada.
Congruently, there is widespread agreement that the era in which Indian Residential
Schools existed was a devastating and destructive time period for Indigenous populations
in Canada, with far reaching consequences. These residential schools are a part of
Canada’s very recent history, with the last federally run school closing in 1996 (Canadian
Broadcasting Corporation [CBC], 2008). In the mandate letters to ministers, Prime
Minister Justin Trudeau urged that now is the time for a “renewed, nation-to-nation
relationship with Indigenous Peoples . . . based on recognition of rights, respect, co-
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operation, and partnership” (Prime Minister of Canada, 2015, paras. 25-27). A nation-tonation approach involves federal, provincial, territorial and Indigenous governments
together, as First Nations are simultaneously citizens of Canada, a province or territory,
and their Indigenous Nation.

Today there are 1.4 million people (4.3% of the total population of Canada) who identify
as Aboriginal in Canada, with 60.8% identifying as First Nations, 32.3% as Métis, and
4.2% as Inuit (Statistics Canada, 2011). According to the recent National Household
Survey, roughly one-quarter of all Indigenous people live on reserve, with 49.3% of First
Nations people living on reserves, and 73.1% of Inuit populations living in northern and
remote settlements (Statistics Canada, 2011). Indigenous Peoples living on reserve face
higher rates of unemployment and suicide, as well as reduced access to safe drinking
water and the basic necessities of life (Aboriginal Healing Foundation, 2007; Macdonald
& Wilson, 2016).

2.4 The Physical Environment: A Social Determinant of Health
Social determinants of health have been defined as the conditions in which we live and
work that impact our health and well-being (Irwin & Scali, 2010). Ranging from income
distribution and education level to physical environment, these determinants of health
relate to the social environment or social characteristics that contribute to one’s state of
health (CDC, 2016). In Indigenous communities in particular, greater focus is placed on
reducing health inequalities by addressing socio-economic conditions, as well as the
physical, mental, emotional, and spiritual dimensions of health (Adelson, 2005; Reading

28
& Wien, 2009). Indigenous Peoples face unique challenges related to health, and, in the
Canadian context, there is an increasing recognition of the value of Indigenous
knowledge and practices in terms of their potential contribution to improving the health
and wellness of Indigenous people (National Aboriginal Health Organization [NAHO],
2008).

The physical environment and connection to the land is a critical element of health in
Indigenous populations (Richmond & Ross, 2009). The physical environment has been
defined as (adapted from Public Health Agency of [PHAC], 2016):


Levels of exposure to contaminants in the air, water, food, and soil, which can
cause a variety of adverse health effects including cancer, birth defects,
respiratory illnesses, and gastrointestinal ailments.



Factors in the built environment related to housing, indoor air quality, and the
design of communities and transportation systems, which can significantly
influence both physical and psychological well-being.

Elements such as access to quality housing, shelter, clean water, and sanitation have been
identified as basic human rights (United Nations Economic, Scientific, and Cultural
Organization [UNESCO], 2006). Indigenous communities in Canada face higher levels of
inadequate housing, unsafe drinking water, and boil water advisories than non-Indigenous
communities in Canada. According to a recent survey, 37.3% of First Nation households
require major repairs, with half of First Nation adults reporting mold and mildew present
in their homes (First Nations Information Governance Centre [FNIGC], 2012).
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Degradation of the physical and built environment directly impacts Indigenous Peoples
and threatens their way of life (McGregor & Whitaker, 2001). Most notably, “poor
sanitation and waste management, unsafe water supplies, and lack of community
resources represent physical conditions that jeopardize the health of Aboriginal peoples”
(Reading & Wien, 2009, p. 8). It has been argued that simple, affordable, and effective
ways of improving Indigenous health include the provision of clean drinking water and
adequate sanitation (Gracey & King, 2009).

The long-standing effects of colonialism and the resettlement of Indigenous Peoples onto
reserves have dramatically impacted Indigenous Peoples lives. It has been found that
“regulatory regimes nested in colonialism . . . have been shown to produce health
disparities” (Patrick, 2011, p. 387). Similarly, Frohlich, Ross, and Richmond (2006)
found that health disparities:
Manifested from a long history of oppression, systemic racism, and
discrimination, and are inextricably linked to unequal access to resources such as
education, training and employment, social and healthcare facilities and limited
access to and control over lands and resources. (p. 136)

The connection of Indigenous Peoples and their health to the land is a “fundamental
component of Indigenous culture, and central to the health and wellness of Aboriginal
societies” (Richmond & Ross, 2009, p. 404). Reading and Wien (2009) have argued that
Indigenous communities have:
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Witnessed a rapid transition from a healthy relationship with the natural world to
one of dispossession and disempowerment. Aboriginal peoples are no longer
stewards of their traditional territories, nor are they permitted to share in the
profits from extraction and manipulation of natural resources. Finally,
contamination of wildlife, fish, vegetation and water has forced Aboriginal
peoples further from the natural environments that once sustained community
health. (p. 20)

It has been argued that one of the strongest links between the health of Aboriginal
Peoples and their environments is traditional foods (Kuhnlein & Receveur, 1996;
Richmond & Ross, 2009). Industrial development and other anthropogenic activities have
resulted in the contamination of traditional foods and medicines, thereby causing the
degradation of Indigenous Peoples’ physical and spiritual health (Kuhnlein & Receveur,
1996; Richmond & Ross, 2009). Furthermore, Richmond and Ross (2009) have argued
that “contamination does not only pose significant risks for physical health, but it can
present a risk to the health of local economies as well” (p. 404). Similarly, other elements
of the physical environment, such as overcrowded housing conditions, poor sanitation,
unsafe water supplies, and lack of community resources have been associated with
decreased Indigenous health and increased stress (Canada Mortgage and Housing
Corporation [CMHC], 2004; Indian and Northern Affairs Canada [INAC], 2003).
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2.5 Improving Indigenous Health Through Increased Indigenous Participation in
Environmental Decision-Making
The Commission on the Social Determinants of Health’s (CSDH, 2008) most recent
report stated that “resources and control over decision-making processes often remain
beyond the reach of people normally excluded at the local and community level” (p. 63).
Colonialism and resettlement have been used to impose physical environments that are
detrimental to health and well-being on Indigenous communities, (Reading & Wien,
2009). The Commission recommended “local government and civil society, backed by
national government, establish local participatory governance mechanisms that enable
communities and local government to partner in building healthier and safer cities”
(CSDH, 2008, p. 63). The Commission pointed to three principles to guide the
elimination of health inequities, including:
a. Improving the conditions of daily life (i.e., the social circumstances in which
people are born, grow, live, and work);
b. Addressing inequitable distribution of resources; and,
c. Measuring the problems related to health inequalities, evaluating the impact of
policy actions, expanding the knowledgebase, developing a workforce trained in
the social determinants of health, and improving understandings of the social
determinants of health.

During the development of the CSDH guidelines, the Public Health Agency of Canada
(PHAC) established the Canadian Reference Group (CRG) that would ensure Canada had
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an opportunity to contribute to the CSDH guidelines. This opportunity was subsequently
extended to include the involvement of Indigenous stakeholders (PHAC, 2013). While
there is widespread recognition of the importance of a population health approach within
the Canadian context, there is no “universal Canadian approach to research and policy
implementation” regarding social determinants of health (Native Women’s Association
of Canada [NWAC], 2007, p. 4). Raphael (2009) has argued that there exists a policy
vacuum with respect to how to approach actions that address social determinants of
health in Canada. However, the CSDH guidelines are important tools that help policy
makers in Canada address the health and well-being of Canadians, particularly among
marginalized populations such as Indigenous people living both on and off reserve. To
address the social determinants of Indigenous Peoples’ health requires increased
Indigenous involvement in both the decision-making process and development of policy.
Indigenous stakeholders continue to assert their right for increased control over decisions
on policies that are either related to their lands or affect areas directly adjacent to their
lands using the United Nations Declaration on the Rights of Indigenous People
(UNDRIP), which the Government of Canada has committed to uphold (Government of
Canada, 2016). UNDRIP advocates for Indigenous Peoples’ self-determination and
authority over the environment and the resources within their lands, as well as any
activities that may threaten their lands (United Nations General Assembly [UNGA],
2007). Internationally, the Brundtland Report2 has emphasized the importance of the

2

The Brundtland Report, or Our Common Future, was published by the United Nations
World Commission on Environment and Development (WCED) in 1987 and examines
sustainable development internationally.
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community participation in resource development decision-making (United Nations
World Commission on Environment and Development [UNWCED], 1987).

Traditionally, Indigenous Peoples have been protectors of the environment through close,
interconnected relationships with the land. It has been argued that colonialism destroyed
this relationship (Gracey & King, 2009). The impact of colonization is one of the critical
social determinants of health impacting Indigenous communities (CSDH, 2007; Gracey
& King, 2009). Specifically, in the context of the physical environment, the impact of
colonialism has resulted in a diminished relationship between Indigenous Peoples and the
land, the inability both to protect the environment and to continue to ensure long-term
sustainability of their resources, including water. In their work, the CSDH found that
some means by which to counter the effects of colonization include supporting the right
to self-determination, the restoration of land rights, and the rehabilitation of degraded
environments (CSDH, 2007).

Following the Haida, Taku, and Misikew Cree court cases that occurred between 2004
and 2005, the Supreme Court of Canada ruled that the Crown “has a duty to consult, and
where appropriate, accommodate when the Crown contemplates conduct that might
adversely impact potential or established Aboriginal or Treaty rights” (INAC, 2011, p. 1).
This ruling means that the Crown (the Government) has a legal responsibility to consult
with Indigenous Peoples prior to any action that may affect Aboriginal and/or treaty
rights. In order to meet the requirements of duty to consult, a change from the status quo
is necessary, including ensuring Indigenous participation in environmental decision-
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making. However, scholars have argued that this duty to consult does not sufficiently
empower communities to achieve sustainable economic and social development on their
own terms (McFadgen, 2013). McFadgen (2013) further argued, “only when the federal
and provincial governments of Canada go beyond the minimal requirements of the duty
to consult will First Nations communities be truly empowered in resource decisions” (p.
99).
The significance of the role of Indigenous people in environmental decision-making is
evident in recent examples of environmental management in Canada. There exists a
knowledge gap in Canadian public policy between how to engage meaningfully with
Indigenous communities, and what exactly meaningful engagement entails. In the
absence of any specific policies, Indigenous communities are included in discussions
based on the triggering of a “duty to consult.” There is no shortage of examples showing
the negative consequences of inadequate consultation and engagement with Indigenous
communities regarding activities that may impact their lands. In the case of Grassy
Narrows First Nation in northwestern Ontario, a chlor-alkali plant pumped toxins,
including mercury, into the river providing the community’s fish and water supply. The
impact of this plant was widespread and had socio-economic consequences for the
community, including unemployment, changes in lifestyle, and an increase in significant
health concerns (Wheatley, 1998). There are also very recent examples of inadequate
consultation that may potentially have significant impacts on Indigenous communities in
Canada. The Mi’kmaq opposition to the Alton Gas plan in Nova Scotia (Campbell,
2014), for example, could threaten groundwater sources and affect local fish populations.
Likewise, there has been widespread opposition to the proposed Site C dam in British
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Columbia from communities across Canada (Bellegarde, 2016). Many First Nations and
other advocates have opposed the Site C hydroelectric project on the grounds that the
project would be built across Treaty 8 Territory, located in British Columbia, resulting in
the creation of a large reservoir with potential impact on treaty rights, archaeological
sites, as well as other environmental impacts.
Increasingly, in the absence of significant federal policies and full and meaningful
participation of Indigenous Peoples in decision-making, communities are developing
their own policies, including development principles, in the face of natural resource
development on or near their lands. The Tahltan Nation and the Wahnapitae Nation have,
for example, developed community-based natural resource development policies that
outline their approaches to negotiations on mining, emphasizing development principles
that require projects to not threaten irreparable environmental damage (Whiteman &
Mamen, 2002). Similarly, when the Wahnapitae Nation was faced with the potential
environmental impacts from the closure of a nickel mine, the community developed its
own natural resources policy. The development of community-based development
principles was seen as a way of focusing the negotiations over the mine’s closure to
address community needs (Recollet 2000; Whiteman & Mamen, 2002).

2.6 Inclusion of Traditional Knowledge into Environmental Decision-Making
The preservation, recognition, and inclusion of traditional or local knowledge all
represent important elements of Indigenous health. Traditional knowledge (TK) has been
broadly defined, albeit in various ways, as “a cumulative body of knowledge, practice
and belief, evolving by adaptive processes, and handed down through generations by
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cultural transmission, about the relationship of living beings (including humans) with one
another and their environment” (Berkes, 2012, p. 7). Traditional ways of knowing and
doing, and the incorporation of traditional knowledge into policy are viewed by
Indigenous and non-Indigenous environmentalists as ways to encourage both sustainable
environmental management, and a more holistic understanding of the environment
(Berkes, Colding, & Folke, 2000; Huntington, 2000). Similarly, TK can offer
“contributions to environmental decision-making from a broader scope of environmental
values, practices, and knowledge” (Ellis, 2005, p. 67).

Scholars often discuss the difference between scientifically-based Western knowledge
and experiential, spiritually-based traditional knowledge. A key distinction between the
two kinds of knowledge is that Western knowledge is derived through hypotheses,
acquired through experimentation, and transmitted through written records, whereas
traditional knowledge is derived from examples and anecdotes, acquired through daily
interactions with people and the planet, and transmitted through oral narratives
(Miltenberger, 2010). Stevenson and Webb (2003) and Simpson (2004) have shown that
Western knowledge plays a superior role in environmental management, resulting in TK
being de-legitimized and ranked lower than science-based knowledge. In addition,
Indigenous communities face very real concerns when confronted with sharing their
knowledge, fearing “knowledge exploitation and appropriation as well as the issue of
intellectual versus collective property rights” (Wilkes, 2011, p. 34).
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It is necessary to understand both the differences between knowledge systems, and the
importance of incorporating TK into policy and programs related to environmental
management. It has been argued (Berkes & Henley, 1997; Ellis, 2005) that the inclusion
of TK into policy development and implementation ensures the following: the
recognition of inherent rights, the ability of Indigenous communities to participate fully
and meaningfully in decisions that affect their people, and the transition to selfdetermination. In the political realm, decision-makers have attempted to integrate TK into
policy. The Government of the Northwest Territories (NWT) was one of the first
Canadian entities to recognize the importance of traditional knowledge in the
development of their TK Policy in the late 1980s (Miltenberger, 2010). This inclusion
represents a significant advancement in the recognition of Indigenous knowledge, and its
incorporation into public policy. The importance of the role of TK has also been
incorporated into other federal documents such as the Canadian Environmental
Assessment Act (2012) and the Mackenzie Valley Resource Management Act (1998),
both of which indicate that Indigenous and community-based knowledge should be used
when conducting environmental assessments or monitoring the environmental impacts of
development (Ellis, 2005; Miltenberger, 2010). Similarly, the Government of Nunavut
has incorporated TK as a guiding principle, labelled Inuit Quajimatunqangit (IQ), into
their mandate (National Collaborating Centre for Aboriginal Health [NCCAH], 2009).
However, to date, there exists no cohesive framework through which to integrate
TK into policy making.
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Although researchers have developed greater understanding of the importance and the
role of TK in environmental management, there is a lack of understanding from
scientists, engineers, policy makers, and researchers about how to move forward with
incorporating TK into environmental management while respecting the rightful
knowledge holders. There is evidence that traditional knowledge has been used
successfully to make resource management decisions (Miltenberger, 2010; Stevenson,
2005). Miltenberger (2010), however, has argued that despite widespread recognition of
the role of traditional knowledge, “the extent to which traditional knowledge has
systematically been incorporated into environmental management and decision-making,
and the degree to which opportunities have been formalized to ensure an effective role”
(p. 222) has been limited. He has also highlighted an important concern among
Indigenous Peoples, “regulatory and management decision-makers will take traditional
knowledge out of context” and use it to justify their own particular and political ends
(Miltenberger, 2010, p. 214). Similarly, “misconceptions (if not outright racism) prevent
Indigenous Peoples’ environmental knowledge (which includes laws for resource
conservation and use) from being incorporated into existing management regimes”
(Walkem, 2006, p. 310). Further, Walkem (2006) has stated that decision-making around
water, land, and resources is typically constrained and includes only a limited number of
participants. Inadequate involvement in the decision-making process results in outcomes
that are externally imposed onto Indigenous communities and that fail to consider unique
Indigenous perspectives, as well as the specific community context; thus, resulting in
solutions that are either not appropriate for, or not welcomed by, the community.
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There are generally two ways in which TK can be applied to policy and decision-making:
top-down and bottom-up (Ellis, 2005). In Canada, the top-down approach, typically used
by those bodies that are responsible for regulation and legislation (i.e., the federal
government) attempts to accommodate TK within its existing legislative policy
framework. The result is that this knowledge is neither fostered nor sought out by policy
makers (Ellis, 2005). However, in contrast, the bottom-up approach typically increases
Indigenous Peoples’ ability to incorporate local knowledge into policies and governance
procedures. Ellis (2005) argued that this bottom-up approach is “characterized by
initiatives designed to encourage the learning and transmission of traditional knowledge
at the community level, as well as developing the means to communicate this knowledge
within the structures and processes of environmental governance” (p. 67). Ellis (2005)
further argued that top-down approaches are of little use if TK “cannot be accessed and is
not forthcoming” (p. 69). In contrast, bottom-up (or “participatory”) approaches seek to
build capacity at the community level, thereby increasing Indigenous Peoples’ ability to
participate more fully in decision-making. Bottom-up approaches tend to be communitybased, and encourage learning and sharing at the community level.

To date, there exists no cohesive framework through which TK can be incorporated into
policy development and decision-making. Policies that promote the inclusion of TK need
to adapt “conventional environmental decision-making to [A]boriginal ways of knowing
and doing, rather than the conventional converse” (Ellis, 2005, p. 75). Arguably, among
the many challenges contributing to the lack of respect afforded to TK and its full
incorporation into environmental management and decision-making is the critical “need
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to establish traditional knowledge as relevant and credible in regulatory processes”
(Miltenberger, 2010, p. 224). Ellis (2005) has argued that TK can “offer contributions to
environmental decision-making from a broader scope of environmental values, practices
and knowledge” (p. 67). Initiatives that attempt to incorporate TK into environmental
decision-making can typically only be effective if a concerted effort is made to adapt
conventional decision-making to Indigenous ways of knowing and doing, rather than the
opposite (Ellis, 2005). Ellis (2005) further argued:
There must be a shift in the balance of power, a reformulation of the values,
practices, and knowledge that underlie environmental decision-making processes.
Power over land-based knowledge and the consequent power over land must be
asserted by [A]boriginal peoples, taken out of the exclusive realm of science and
Euro-Canadian institutions, and taken into a realm where traditional ways of
knowing and doing share equal influence. (p. 75)

Increasing Indigenous participation in environmental management and the improvement
of physical environments is an important step towards improving Indigenous health. The
inclusion of TK is necessary to ensure the meaningful and fair participation of Indigenous
Peoples. There are some best practices and lessons about these issues that have been
learned to date, which this article discusses below.

2.6.1 Australia
In 2004, the Government of Australia developed the National Water Initiative (NWI), a
blueprint for water reform through which the Government agreed on actions to achieve a
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more cohesive national approach to the way Australia manages, measures, plans, prices,
and trades water (National Water Commission [NWC], 2012). The NWI (2012)
recognized Indigenous people as “legitimate stakeholders in water planning and
management, and acknowledged the need to identify Indigenous water values and water
requirements in water plans” (p. 1). While the initiative has received positive feedback,
critics have argued that the National Water Initiative is essentially nothing but lip service.
The Indigenous provisions within the NWI received very little attention from policy
makers, water managers, and researchers, and there is a lack of appropriate policy
infrastructure to ensure follow-through on the engagement of Indigenous Peoples in
water planning and governance (Jackson, Tan, Mooney, Hoverman, & White, 2012).
Jackson et al. (2012) have argued that this is a limiting factor to Australian water policy
planning, explaining that “improved outcomes for Indigenous people will at a minimum
require [Indigenous] direct participation in water planning as well as their informed
contribution to water policy debates” (p. 58).

The study by Jackson et al. (2012), which looked at three regions in Australia with three
distinct frameworks for ensuring the participation of Indigenous Peoples in water
planning, drew several conclusions on best practices intended to encourage more
effective participatory approaches. Their case study from the Tiwi Islands3 highlighted
the necessity for adequate and appropriate consultation, and the authors concluded that
the more “experiential the learning during the community meetings, the greater its

3

The Tiwi Islands are part of the Northern Territory, Australia. The islands are located
80 km to the north of Darwin.
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engagement qualities, interest and impact” (p. 59). They developed a set of participatory
tools, such as workshops on traditional lands, large scale mapping exercises, and models
and aerial photographs, which were then evaluated by community members. All tools
received a significant amount of support from participants. The importance of meaningful
participatory approaches was echoed in their work across the three regions.

From this work, Jackson et al. (2012) highlighted several key principles for good practice
in water planning, including:
a. Drawing on available Indigenous knowledge that is typically underutilized and
neither well- understood nor respected.
b. Involving Indigenous Peoples at all levels of the water planning process—from
setting objectives and intents for a project to the final stages of continued
monitoring.
c. Increasing capacity building within the community rather than having a select few
“representatives” participating in the process. The authors argued that proper
capacity building helps a larger number of individuals within the community to
participate more effectively within all stages of the process, including when
complex issues arise (Jackson et al., 2012).

In addition, the authors argued that technical assessments, such as water resource
planning, need to take into account sociological factors, and that Indigenous water
requirements should be made a priority in any water plan development (Jackson et al.,
2012). This Australian work offers within a Canadian context unique insight into how the
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problematic history of a country vis-à-vis Indigenous Peoples might be addressed in and
navigated by policy. Broadly, of greatest importance is that problem solving and
decision-making around inherently technical problems needs to consider the specific
socio-economic conditions and contexts of communities.

2.6.2 Sustainable Forest Management Network (SFMN)
The SFMN developed a document describing the benefit and use of TK for sustainable
forest management. The document highlighted the importance of TK, emphasizing its
ability to overcome the limitations of Western science to “deal effectively with
environmental issues of increasing magnitude and complexity,” and its use as a means by
which Aboriginal Peoples could reassert their rights (Stevenson, 2005, p. 4). Stevenson
(2005) has presented an alternative approach to decision-making, planning, and action in
environmental resource management. Typical scientific methodologies reinforce Western
approaches to managing environmental resources, whereas Stevenson’s alternative
approach suggests that any decision-making model must allow for the contributions
brought by Indigenous Peoples and their knowledge.

In SFMN’s proposed model, “TK is not forced into the Western scientific paradigm . . .
but [are] re-contextualized to become part of a larger comprehensive strategy to achieve
ecological, social, cultural and economic sustainability” (Stevenson, 2005, p. 8). The
report highlighted key principles in the development of any decision-making and
planning model involving Indigenous people, which were:
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a. TK should not be incorporated into any model without the involvement of its
rightful owners.
b. TK and Western science are culturally constructed knowledge systems.
c. TK informs Indigenous ways of knowing and doing.
d. Both TK and Western knowledge are needed in a successful model.
e. Indigenous Peoples possess not only TK, but also other knowledge required for
successful environmental management (Stevenson, 2005).
2.6.3 Indigenous Knowledge Translation Summit Steering Committee (IKTSSC)
The IKTSSC developed a policy-making toolkit in 2006 to provide assistance and
guidance to community policy makers in the development of knowledge translation
policy (Gaye Hanson & Smylie, 2006). This toolkit provided an overview of the
importance of knowledge translation, the development of policy from a community-based
approach, and examples of a process for policy making. The toolkit provided valuable
definitions of key terms, and is intended to give an overview of a possible process for
policy making regarding knowledge translation at the community level. The importance
of understanding a “knowledge circle” within a community was highlighted; particularly,
how knowledge is acquired, how it is stored, how it is translated and shared, and how it is
used at the community level— and how this may differ from typical Western approaches.
The most important elements of this toolkit are the questions that it suggests should be
asked during the development of policy, such as: What processes are used to develop
good policy that reflects the values and priorities of the community? Who should be
involved and how do they stay engaged throughout the process (Gaye Hanson & Smylie,
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2006)? These types of questions would be valuable for the development of any strategy
for policy development and implementation.

2.7 Elements of Proposed Policy Framework to Support Increased Indigenous
Decision-Making for Improved Indigenous Health
Improvements to the physical environment can support the betterment of Indigenous
health; such improvements require Indigenous participation and control in the decisionmaking process. According to Rockloff and Lockie (2006), Indigenous interests in
resource management have been marginalized through piecemeal participation,
preference of scientific knowledge over TK, and disregard for moral and legal rights. The
development of a framework to ensure the participation of Indigenous people in decisionmaking needs to acknowledge both the shortcomings of previous approaches, and the
best practices or lessons learned from these approaches. It should also consider existing
Indigenous research methodologies, which provide a framework for working and
researching with Indigenous communities. Following from Chilisa (2012), these
methodologies focus on four main principles: informing assumptions about reality,
mobilizing knowledge and values with an Indigenous research paradigm, targeting local
phenomena, and maintaining context sensitivity and being integrative.

Maori researcher Linda Tuhiwai Smith (1999) was one of the first individuals to bring
attention to the concept of Indigenous approaches to research, which she termed
“decolonizing methodologies,” indicating that decolonization:
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Does not mean and has not meant a total rejection of all theory or research or
Western knowledge. Rather, it is about centering our concerns and worldviews
and then coming to know and understand theory and research from our own
perspectives and for our own purpose. (p.39)

One example of a framework that attempts to embody Indigenous research
methodologies is OCAP®. OCAP® stands for Ownership, Control, Access, and
Possession through which research can enable “a way for First Nations to make decisions
regarding what research will be done, for what purpose information or data will be used,
where the information will be physically stored and who will have access” (First Nations
Centre, 2007, p. 1). In this context, ownership refers to the relationship of a First Nations
community to its cultural knowledge, data, and information. Control relates to the right of
First Nations people to exercise control during all stages of the design process, whereas
access relates to Indigenous Peoples’ right to all information about decisions, including
the rationale, to ensure transparency, and possession provides ownership over the
processes and outcomes. Other examples of Indigenous research methodologies are
decolonizing approaches to environmental decision-making.

Research on decolonizing methodologies can be applied to environmental management in
several ways. Primarily, the recognition of historical and colonial contexts and their
repercussions must form the basis of any environmental decision-making framework.
Work by Smith (1999) and the principles of OCAP® are important contributions to the
discussion on increased Indigenous participation in environmental management. The
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important pillars of transparency and cultural sensitivity are the basis for increased
Indigenous ownership and control over which activities occur on Indigenous lands and in
the surrounding areas. The decolonization of environmental decision-making has been
presented as a necessary and needed process for “improving relationships between
Indigenous communities and various governments in Canada” (Wilkes, 2011). Wilkes
(2011) focused on the decolonization of Indigenous environmental management through
three critical elements within the framework. These concepts have been incorporated into
this article’s proposed policy framework. The first concept is of worldview:
acknowledging the unique relationship that Indigenous Peoples have with their lands,
their collective responsibility to protect their lands, and the importance of Indigenous TK.
The second concept presented is governance, including the recognition that Indigenous
Peoples have inherent and legal rights, unique Indigenous governance systems, and the
unique right to autonomy regarding decisions made regarding their lands. The final
critical concept is participation, which means the process is democratic, full participation
is encouraged, and culturally appropriate protocols are in place. Other important
considerations include balancing the divide between Western and Indigenous ways of
knowing and doing; increasing respect for Indigenous laws, governance systems, and
knowledge; creating space to allow Indigenous communities to fully participate; and,
finally, supporting unique cultural protocols as part of the process.

It is from using the lessons pointed out in the above case studies, including from
important research work and from the incorporation of Indigenous research
methodologies, that a framework for policy development has been developed.

48

2.8 Elements of a Policy Framework
The proposed policy framework is based on the notion that improved Indigenous health is
inherently linked to Indigenous control and decision-making power on environmental
management issues. The elements of this proposed Indigenous-centred policy framework
include:
a. The recognition of Indigenous knowledge;
b. The recognition of Indigenous Peoples’ inherent right to self-determination;
c. The use of inclusive and integrative knowledge systems;
d. Reliance on community-based participatory approaches; and
e. The use of circular and holistic viewpoints, as described below.
2.8.1 Recognition of Indigenous Knowledge
Recognition of the role of Indigenous knowledge in the decision-making process is vital.
Through the NWT policy developments (discussed above), a greater understanding of the
importance of including TK in policy processes is obtained. Specifically, within
environmental decision-making, the importance of local Indigenous knowledge has been
recognized (Baird et al., 2013; Corburn, 2003; Miltenberger, 2010). Within this
framework, this includes the following principles:
a. Indigenous Peoples in Canada have intimate knowledge of their environments
(Wilkes, 2011).
b. Indigenous Peoples have a close, personal relationship with water (Centre for
Anthropological Research at the University of Western Australia [CAR], 1999).
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c. Indigenous Peoples believe water is a living part of their ecosystem (Chiefs of
Ontario [COO], 2008; McGregor, 2012).
d. Indigenous Peoples honour and respect water through sacred and traditional ways
(McGregor, 2012; UNGA, 2007).
e. Indigenous Peoples have a deep sense of responsibility to the water and the
environment (CAR, 1999; UNGA, 2007; Wilkes, 2011).
f. Indigenous Peoples feel that the degradation of water quality directly impacts
people and threatens their survival (McGregor, 2012).
g. Decision-making should recognize the role of spirit, culture, ethics, and practices
(Wilkes, 2011).
The inclusion and respect of traditional knowledge is a necessary and important aspect of
any decision- making framework (Miltenberger, 2010; Wilkes, 2011).

2.8.2 Inherent Right to Self-Determination and Governance
Decision-making frameworks must recognize and carefully balance Indigenous Peoples’
inherent right to govern themselves and exercise their right to ownership and control over
traditional lands, territories, and natural resources. Indeed, Indigenous Peoples have an
internationally recognized right (as set out in the United Nations Declaration of the
Rights of Indigenous Peoples [UNDRIP]) to self-determination and therefore the power
to make decisions, based on traditional laws and customs, on how to manage the land and
water (UNGA, 2007). In addition, frameworks must also include the recognition and
respect of Indigenous inherent rights and treaty rights. Indeed, the recognition of the right
to self- determination and governance has been identified as a key principle for improved
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environmental decision-making in Indigenous communities (Simpson, 2004).
Recognition of the right to self- determination also forms the basis of OCAP® and thus
represents an important element of any policy development process.

2.8.3 Integrated and Inclusive Knowledge Systems
Building on the importance of Indigenous knowledge, there also needs to be recognition
within this framework of the importance of both Indigenous approaches and Western
approaches to decision- making. Indigenous ways of approaching environmental
decision-making may incorporate storytelling, talking circles, communal dinners, and
get-togethers; Western approaches typically utilize conventional data collection and
analysis techniques (Ribeiro, 2014). Simpson (2004) has argued that Indigenous
knowledge should be treated with the same respect and authority as Western knowledge,
and that any notion of the superiority of Western knowledge should be disregarded.
There is, however, an opportunity to use both Indigenous and Western knowledge
systems, in a meaningful and productive way— the “key to success is respecting each
other’s methods and information, while assessing the conclusions in a cooperative
fashion” (Emery, 2000, p. 18). How to successfully use both traditional and Western
knowledge is a task that differs between approaches. One example is the Two-Eyed
Seeing approach, developed by Mi’kmaw Elder Albert Marshall. Two-Eyed Seeing has
been defined as:
a. Learning to see with one eye the strengths of Indigenous knowledge and ways of
knowing;
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b. Learning to see with the other eye the strengths of Western knowledge and ways
of knowing; and
c. Learning to use both eyes together for the benefit of all (Marshall & Bartlett,
2010).

Within the Two-Eyed Seeing approach, researchers used the concept of co-learning, from
integrative science, to bring together Indigenous and Western scientific knowledge and
ways of knowing for education, research, and other applications (Marshall & Bartlett,
2010). An important concept within Two-Eyed Seeing is the “importance of giving equal
consideration to diverse Indigenous and non- Indigenous worldviews such that one
worldview does not dominate or undermine the contributions of others” (Martin, 2012, p.
20).

Another example of an approach that uses both TK and Western knowledge is Turnbull’s
(1997) concept of third space, which occurs when different knowledge systems come
together, or converge. A third example is lateral knowledge transfer practices that give
recognition to the sources of knowledge and to the expertise that reside within
communities, in contrast to typical top-down approaches (Wiebe, van Gaalen, Langlois,
& Costen, 2013). Since policies relating to environmental management and the
environment ultimately impact the health of Indigenous people, these policies must be
inclusive of different knowledge systems.
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2.8.4 Community-Based, Participatory Processes
Community-based participatory processes in decision-making foster community-led
prioritization of objectives, goals, and outcomes. Whereas typical environmental
decision-making looks to make decisions based on Western ways of thinking, a shift to
more community-based, participatory approaches to decision-making is necessary. At
this point, it is important to note that this article has largely omitted the concept of
consultation thus far. The reason for this is that the concept of consultation can be
considered a Western approach to Indigenous involvement, whereby non- Indigenous
groups are responsible for “consulting” with Indigenous communities. This concept
implies a decidedly one-way flow of information and knowledge. Rather than strictly
focusing on legal requirements and the duty to consult, fostering community-based
participatory approaches to decision- making results in Indigenous communities
becoming involved in every step of a process; in doing so, this makes clear that
Indigenous people are stewards, and hence decision-makers.

The following concepts are important elements of the policy framework that have been
adapted from UNDRIP, the principles of OCAP®, and Wilkes’ work on principles of
Indigenous autonomy as part of community-based processes (see Schnarch, 2005;
UNGA, 2007; Wiebe et al., 2013; Wilkes, 2011):
a. Aboriginal people have the right to participate in decision-making processes using
culturally appropriate means. Participants (both Aboriginal and non-Aboriginal)
must come to the table in the spirit of deep and mutual respect.
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b. Participation with Aboriginal people is carried out through fair, open, and
transparent processes.
c. The diversity of Aboriginal Peoples must be recognized. There must be
recognition of diversity both within and between Aboriginal communities.
d. Aboriginal communities have the right to set priorities within their communities
and identify areas of concern.

Similarly, nine proposed key elements to community-based research in Indigenous
communities include (adapted from Kenny, Faries, Fiske, & Voyageur, 2004):
a. The opportunity for community input at all stages, with more sensitivity to local
values and practice;
b. More time given to actual data collection;
c. The elimination of language barriers;
d. An emphasis on oral traditions (through interviews, focus groups);
e. Personal contact with participants;
f. The provision of deeper understanding of relevant issues;
g. The use of local, traditional, and other kinds of expertise (e.g., academic); and
h. Greater opportunities for training local people.

The recognition of these principles should form the basis of policy development from
which community-based participatory processes can be carried out. Increased capacity,
involvement, and representation increase Indigenous decision-making authority, and thus
are important steps towards improving Indigenous health.
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2.8.5 Holistic and Circular Viewpoints
Environmental decision-making should look holistically not only at the present, but also
the past and future. This considers both the historical context (adapted from both Western
and Indigenous knowledge) of an issue or project as well as the future impacts of any
environmental decision. Within Indigenous TK, the future impacts of any decision are
sometimes evaluated seven generations into the future, not simply 25 or 50 years from
present day (which is common in Western approaches) (Lavallee & Poole, 2010).
Frameworks should encourage the adoption of longer viewpoints by investigating past,
present, and future contexts. Through knowledge gathering, the environmental history in
a community can be ascertained, which can help to frame future environmental decisionmaking. Loiselle and McKenzie (2006) have argued that the Aboriginal worldview is best
portrayed by a circular or holistic vision. Likewise, Kenny and colleagues (2004) argued
that a holistic approach to Aboriginal policy research needs to honour not only the past,
present, and future, but also the interconnectedness of life, and the spiritual, mental,
physical, and emotional elements of human beings. As a framework, OCAP® promotes
this type of holistic approach to research (Schnarch, 2005).

The proposed elements of our policy framework are presented graphically in Figure 2-1.
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Figure 2-1 - Elements of a framework to increase Indigenous participation in
environmental decision-making.
2.9 Conclusions
Overall, the health and well-being of Indigenous communities worldwide is dependent on
the ability to increase Indigenous decision-making power within communities, especially
regarding activities that have a direct impact on environments within or surrounding
Indigenous lands. The incorporation of traditional, local knowledge into environmental
decision-making is an essential tool for working towards the improvement of Indigenous
health. Similarly, addressing the on-going effects of colonialism and decolonizing
environmental decision-making is inherently related to the improvement of Indigenous
health. The decolonization of policies and programs ensures a holistic approach to
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addressing health concerns in Indigenous communities. As part of a decolonization
process, it is essential to ensure full participation by Indigenous community members in
all stages of the process, but most importantly during the actual decision-making. Policies
and programs to address Indigenous health, in particular those environmental factors that
have an important role in Indigenous culture, need to be Indigenousled, where Indigenous Peoples are the key decision-makers on issues that affect their
lands and, therefore, their livelihoods and well-being. The importance of recognizing
Indigenous Peoples right to control their lands and the activities that surround their lands
is reaffirmed in UNDRIP and other international agreements.

Following an assessment of best practices in Canada and abroad, and the literature, this
article has identified and proposed the key elements of a framework to increase
Indigenous participation and decision-making control in environmental management.
Through a focus on the physical environment as a social determinant of health, the
framework this article has proposed has five key principles to improve Indigenous
decision-making control on environmental issues. These principles are: (a) the
recognition of Indigenous knowledge, (b) the recognition of Indigenous Peoples’ inherent
right to self- determination, (c) the use of inclusive and integrative knowledge systems,
(d) the use of community- based participatory approaches, and (e) the use of circular and
holistic viewpoints.

Both the involvement of Indigenous people and the use of traditional knowledge in
decision-making are vital parameters to improving the physical environment and the
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health of Indigenous people. Policy development and implementation must address
disparities between populations that limit and stifle Indigenous participation in decisionmaking processes, particularly environmental decision-making that has a direct impact on
Indigenous health and well-being.

2.10 Acknowledgements
The authors are grateful to the University of Guelph and the Natural Sciences and
Engineering Research Council (NSERC) for financial support.

2.11 References
Aboriginal Healing Foundation. (2007). Suicide among Aboriginal people in Canada
(Aboriginal Healing Foundation Research Series). Ottawa, ON: Author. Retrieved
from http://www.ahf.ca/downloads/suicide.pdf
Adelson, N. (2005). The embodiment of inequity: Health disparities in Aboriginal
Canada. Canadian Journal of Public Health/Revue Canadienne de Santé Publique,
96(2), S45-S61.
Baird, J., Carter, B., Cave, K., Dupont, D., General, P., King, C. … & Varewyck, A.
(2013). Gaining insights about water: The value of surveys in First Nations
communities to inform water governance. Indigenous Policy Journal, 23(4).
Retrieved from
http://www.indigenouspolicy.org/index.php/ipj/article/view/144/132
Bartlett, R. H. (1977). The Indian Act of Canada. Buffalo Law Review, 27, 581.

58
Bellegarde, P. (2016, September 28). Site C dam approval another violation of First
Nations rights. The Toronto Star. Retrieved from
https://www.thestar.com/opinion/commentary/2016/09/28/site-c-dam-approvalanother- violation-of-first-nations-rights.html
Berkes, F. (2012). Sacred ecology: Traditional ecological knowledge and resource
management (3rd ed.). Philadelphia: Routledge.
Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of traditional ecological
knowledge as adaptive management. Ecological Applications, 10(5), 1251–1262.
doi:10.1890/1051- 0761(2000)010[1251:ROTEKA]2.0.CO;2
Berkes, F., & Henley, T. (1997). Co-management and traditional knowledge: Threat or
opportunity? Policy Options, 18, 29-30.
Campbell, F. (2014, September 29). Mi’kmaq launch protest of Alton natural gas storage
project. The Chronicle Herald. Retrieved from
http://thechronicleherald.ca/novascotia/1240002-mi-kmaq- launch-protest-of-altonnatural-gas-storage-project
Canada Mortgage and Housing Corporation (CMHC). (2004). 2001 Census housing
series issue 6: Revised Aboriginal households. Ottawa, ON: Author. Retrieved from
https://www03.cmhcschl.gc.ca/catalog/productDetail.cfm?cat=43&itm=90&lang=en&fr=147526606076
1
Canadian Broadcasting Corporation (CBC) (2008, May 16). A timeline of residential
schools, the Truth and Reconciliation Commission. CBC News. Retrieved from

59
http://www.cbc.ca/news/canada/a-timeline-of-residential-schools-the-truth-andreconciliation-commission-1.724434
Canadian Environmental Assessment Act, 2012 (S.C. 2012, c. 19, s. 52).
Centre for Anthropological Research at the University of Western Australia (CAR).
(1999). Ngapa Kunangkul: Living water, report on the Aboriginal cultural values of
groundwater in the La Grange Sub-Basin. Crawley, AUS: Author.
Centre for Disease Control and Prevention (CDC) (2016). Social determinants:
Frequently asked questions. Retrieved from
http://www.cdc.gov/nchhstp/socialdeterminants/faq.html
Chiefs of Ontario (COO). (2008). Water Declaration of the Anishinaabek, Mushkegowuk
and Onkwehonwe. Retrieved from http://www.chiefs-ofontario.org/sites/default/files/files/COO%20water%20declaration%20revised%20m
arch%202 010.pdf
Chilisa, B. (2012). Indigenous research methodologies. Botswana: Sage Publications, Inc.
Commission on Social Determinants of Health (CSDH). (2007). Social determinants and
Indigenous health: The international experience and its policy implications.
Geneva: World Health Organization. Retrieved from
http://www.who.int/social_determinants/resources/indigenous_health_adelaide_rep
ort_07. pdf
Commission on Social Determinants of Health (CSDH) (2008). Closing the gap in a
generation: Health equity through action on the social determinants of health.
Geneva: World Health Organization.

60
Corburn, J. (2003). Bringing local knowledge into environmental decision-making
improving urban planning for communities at risk. Journal of Planning Education
and Research, 22(4), 420-433. doi:10.1177/0739456X03022004008
Delgamuukw v. British Columbia, [1997] 3 S.C.R. 1010.
Ellis, S. C. (2005). Meaningful consideration? A review of traditional knowledge in
environmental decision-making. Arctic, 58(1), 66-77.
Emery, A. (2000). Integrating Indigenous knowledge in project planning and
implementation. Retrieved from the Canadian International Development Agency
website: www.acdicida.gc.ca/INET/IMAGES.NSF/vLUImages/ea/$file/IndiKnow-NP-e.pdf
First Nations Centre. (2007). OCAP®: Ownership, Control, Access and Possession.
Sanctioned by the First Nations Information Governance Committee, Assembly of
First Nations. Ottawa, ON: National Aboriginal Health Organization. Retrieved
from
http://www.naho.ca/documents/fnc/english/FNC_OCAPInformationResource.pdf
First Nations Information Governance Centre (FNIGC) (2012). First Nations Regional
Health Survey (RHS) 2008/10: National report on adults, youth and children living
in First Nations communities. Ottawa, ON: Author.
Frohlich, K., Ross, N., & Richmond, C. (2006). Health disparities in Canada: Some
evidence and a theoretical framework. Health Policy, 79, 132–143.
doi:10.1016/j.healthpol.2005.12.010
Gaye Hanson, P., & Smylie, J. (2006). Knowledge translation for Indigenous
communities: A policy making toolkit (prepared for the Indigenous Knowledge

61
Translation Summit Steering Committee). Retrieved from www.nccahccnsa.ca/docs/.../KT_Policy_Toolkit_Sept26%5B1%5D.pdf
Government of Canada (2016). United Nations Declaration on the Rights of Indigenous
Peoples. Ottawa, ON: Author. Retrieved from https://www.aadncaandc.gc.ca/eng/1309374407406/1309374458958
Gracey, M., & King, M. (2009). Indigenous health Part 1: Determinants and disease
patterns. The Lancet, 374(9683), 65-75. doi:10.1016/s0140-6736(09)60914-4
Huntington, H. P. (2000). Using traditional ecological knowledge in science: Methods
and applications. Ecological Applications, 10(5), 1270–1274. doi:10.1890/10510761(2000)010[1270:UTEKIS]2.0.CO;2
Indian and Northern Affairs Canada (INAC). (2003). Water quality and First Nations
communities (Backgrounder). Ottawa, ON: Author.
Indigenous and Northern Affairs Canada (INAC). (2011, March). Aboriginal consultation
and accommodation updated guidelines for federal officials to fulfill the duty to
consult. Retrieved from http://www.aadnc-aandc.gc.ca/DAM/DAM-INTERHQ/STAGING/texte- text/intgui_1100100014665_eng.pdf
Irwin, A. & Scali, E. (2010). Action on the social determinants of health: Learning from
previous experiences (Social Determinants of Health Discussion Paper 1, Debates).
Retrieved from the World Health Organization website:
www.who.int/social_determinants/corner/SDHDP1.pdf
Jackson, S., Tan, P. L., Mooney, C., Hoverman, S., & White, I. (2012). Principles and
guidelines for good practice in Indigenous engagement in water planning. Journal
of Hydrology, 474, 57-65. doi:10.1016/j.jhydrol.2011.12.015

62
Kenny, C., Faries, E., Fiske, J., & Voyageur, C. (2004). A holistic framework for
Aboriginal policy research. Ottawa, ON: Status of Women Canada.
Kuhnlein, H. & Receveur, O. (1996). Dietary change and traditional food systems of
Indigenous Peoples. Annual Review in Nutrition, 16, 417-442.
doi:10.1146/annurev.nu.16.070196.002221
Lavallee, L., & Poole, J. M. (2010). Beyond recovery: Colonization, health and healing
for Indigenous people in Canada. International Journal of Mental Health and
Addiction, 8(2), 271-281. doi:10.1007/s11469-009-9239-8
Loiselle, M., & McKenzie, L. (2006, May). The wellness wheel: An Aboriginal
contribution to social work. Workshop conducted at the North-American
Conference on Spirituality and Social Work, Waterloo, Ontario. Retrieved from
http://www.stu.ca/~spirituality/Loiselle.pdf
Macdonald, D., & Wilson, D. (2016). Shameful neglect: Indigenous child poverty in
Canada. Retrieved from the Canadian Centre for Policy Alternatives website:
https://www.policyalternatives.ca/sites/default/files/uploads/publications/National
%20Offic e/2016/05/Indigenous_Child%20_Poverty.pdf
Mackenzie Valley Resource Management Act (S.C. 1998, c. 25).
Marmot, M. (2005). Social determinants of health inequalities. The Lancet, 365(9464),
1099-1104. doi:10.1016/S0140-6736(05)74234-3
Marshall, A., & Bartlett, C. (2010, December). Two-Eyed Seeing: An old-new way of
bringing together different perspectives & integrative science. Presentation at the
Aboriginal Peoples and the Environment Speakers Series, Gatineau, QC.

63
Martin, D. H. (2012). Two-Eyed Seeing: A framework for understanding Indigenous and
non- Indigenous approaches to Indigenous health research. Canadian Journal of
Nursing Research, 44(2), 20-42.
McFadgen, R. (2013). Beyond the duty to consult: Comparing environmental justice in
three Aboriginal communities in Canada (Master’s thesis). Retrieved from
https://dalspace.library.dal.ca/handle/10222/35396
McGregor, D. (2012). Traditional knowledge: Considerations for protecting water in
Ontario. International Indigenous Policy Journal, 3(3).
doi:10.18584/iipj.2012.3.3.11
McGregor, D., & Whitaker, S. (2001). Linking traditional knowledge and SOLEC:
Report Two: The experience of First Nations participants at SOLEC 2000. Toronto,
ON: Chiefs of Ontario and Environment Canada (Ontario Region).
Miltenberger, J. M. (2010). Northern voices, northern waters: Traditional knowledge and
water policy development in the Northwest Territories. Paper presented at the
Rosenberg International Forum on Water Policy—7th Forum, Buenos Aires,
Argentina. Retrieved from http://ciwr.ucanr.edu/files/168775.pdf
National Aboriginal Health Organization (NAHO). (2008). An overview of traditional
knowledge and medicine and public health in Canada. Ottawa, ON: Author.
Retrieved from
http://www.naho.ca/documents/naho/publications/tkOverviewPublicHealth.pdf
National Collaborating Centre for Aboriginal Health (NCCAH). (2009). Inuit
Qaujimajatuqangit: The role of Indigenous knowledge in supporting wellness in
Inuit communities in Nunavut. Prince George, BC: Author.

64
National Water Commission (NWC). (2012). National Water Initiative. Retrieved from
http://www.nwc.gov.au/nwi
Native Women’s Association of Canada (NWAC). (2007, June). Social determinants of
health and Canada’s Aboriginal women (submission by the Native Women’s
Association of Canada to the World Health Organization’s Commission on the
Social Determinants of Health). Retrieved on from https://www.nwac.ca/wpcontent/uploads/2015/05/2007-Social-Determinants-of- Health-and-Canada’sAboriginal-Women-NWAC-Submission-to-WHO-Commission.pdf
Patrick, R. J. (2011). Uneven access to safe drinking water for First Nations in Canada:
Connecting health and place through source water protection. Health & Place, 17(1)
386-389. doi:10.1016/j.healthplace.2010.10.005
Prime Minster of Canada. (2015). Prime Minister Justin Trudeau delivers a speech to the
Assembly of First Nations Special Chiefs Assembly. Retrieved from
http://pm.gc.ca/eng/node/40159
Public Health Agency of Canada (PHAC). (2013). Canada’s response to WHO
Commission on Social Determinant of Health: Canadian Reference Group.
Retrieved from www.phac-aspc.gc.ca/sdh- dss/crg-grc-eng.php
Public Health Agency of Canada (PHAC). (2016). What makes Canadians healthy or
unhealthy?
Retrieved from http://www.phac-aspc.gc.ca/ph-sp/determinants/determinants-eng.php R.
v. Sparrow, [1990] 1 S.C.R. 1075.
Raphael, D. (Ed.). (2009). Social determinants of health: Canadian perspectives (2nd ed.).
Toronto: Canadian Scholars’ Press Incorporated.

65
Reading, C. L. & Wien, F. (2009). Health inequalities and social determinants of
Aboriginal Peoples' health. Prince George, BC: National Collaborating Centre for
Aboriginal Health.
Recollet, P. (2000, February). Presentation on behalf of Wahnapitae First Nation. Paper
presented at the Economic Renewal Forum: The Potential for Partnerships: Mining
Companies and the Aboriginal Community, Thunder Bay, Canada.
Ribeiro, N. (2014, September). Ekwa inniw-nisitootumowin: Using a Two-Eyed Seeing
methodological approach to Aboriginal youth’s risky health behaviors. Paper
presented at the annual meeting of the Congress of Qualitative Inquiry, Urbana, IL.
Richmond, C. A. M., & Ross, N. A. (2009). The determinants of First Nation and Inuit
health: A critical population health approach. Health & Place, 15(2), 403–411.
doi:10.1016/j.healthplace.2008.07.004
Rockloff, S. F. & Lockie, S. (2006). Democratization of coastal zone decision-making for
Indigenous Australians: Insights from stakeholder analysis. Coastal Management,
34(3), 251-266. doi:10.1080/08920750600686653
Schnarch, B. (2005). Ownership, Control, Access, and Possession (OCAP ®) or selfdetermination applied to research: A critical analysis of contemporary First Nations
research and some options for First Nations communities. Ottawa, ON: First
Nations Centre, National Aboriginal Health Organization. Retrieved from
www.naho.ca/documents/fnc/english/FNC_OCAPCriticalAnalysis.pdf
Simpson, L. R. (2004). Anticolonial strategies for the recovery and maintenance of
Indigenous knowledge. American Indian Quarterly, 28(3-4), 373-384.
doi:10.1353/aiq.2004.0107

66
Smith, L. T. (1999). Decolonizing methodologies: Research and Indigenous Peoples.
New York: Zed Books. doi:10.1038/70963
Statistics Canada. (2011). National Household Survey: Aboriginal Peoples in Canada:
First Nations People, Métis and Inuit. Ottawa, ON: Government of Canada.
Retrieved from http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-011-x/99-011x2011001-eng.pdf
Stevenson, M. (2005). Traditional knowledge and sustainable forest management.
Retrieved from
https://era.library.ualberta.ca/files/37720f02t/SR_200405stevensonmtrad_en.pdf
Stevenson, M. G., & Webb, J. (2003). Just another stakeholder? First Nations and
sustainable forest management in Canada’s boreal forest. In P. J. Burton, C.
Messier, D. W. Smith & W. L. Adamowicz (Eds.), Towards sustainable
management of the boreal forest (pp. 65–112). Ottawa, ON: NRC Research Press.
Turnbull, D. (1997). Reframing science and other local knowledge traditions. Futures,
29(2), 551-562. doi:10.1016/S0016-3287(97)00030-X
United Nations Educational, Scientific and Cultural Organization (UNESCO). (2006).
Water: A shared responsibility (The United Nations World Water Development
Report 2). Paris: Author
United Nations General Assembly (UNGA). (2007). United Nations Declaration on the
Rights of Indigenous Peoples. Retrieved from
www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf

67
United Nations World Commission on Environment and Development (UNWCED).
(1987). Report of the World Commission on Environment and Development: Our
common future. Retrieved from www.un-documents.net/our-common-future.pdf
Uribe, J. (2006). A study on the relationship between Canadian Aboriginal Peoples and
the Canadian State. Retrieved from
http://www.focal.ca/pdf/Aboriginals_Uribe_Relationship%20Canadian%20Aborigi
nal%20Pe oples%20and%20Canadian%20State_March%202006.pdf
Walkem, A. (2006). The land is dry: Indigenous Peoples, water and environmental
justice. In K. Bakker (Ed.), Eau Canada: The future of Canada’s water (pp. 303319). Vancouver, BC: University of British Columbia Press.
Wheatley, M. A. (1998). Social and cultural impacts of environmental change on
Aboriginal Peoples in Canada. International Journal on Circumpolar Health, 57(1),
537-542.
Whiteman, G. & Mamen, K. (2002). Meaningful consultation and participation in the
mining sector? A review of the consultation and participation of Indigenous
Peoples within the international mining sector. Ottawa, ON: The North-South
Institute. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.199.2901&rep=rep1&typ
e=pdf
Wiebe, P. K., van Gaalen, R. P., Langlois, K., & Costen, E. (2013). Toward culturally
safe evidence- informed decision-making for First Nations and Inuit community
health policies and programs. Pimatisiwin, 11(1), 17-26.

68
Wilkes, J. (2011). Decolonizing environmental management: A case study of
Kitchenuhmaykoosib Inninuwug (Master’s Thesis). Retrieved from
miningwatch.ca/sites/default/files/WILKES_JAMES_2011_KI_Case_Study.pdf

69
CHAPTER 3 - ANALYSIS OF CHALLENGES AND OPPORTUNITIES TO
MEANINGFUL INDIGENOUS ENGAGEMENT IN SUSTAINABLE WATER
AND WASTEWATER MANAGEMENT.

This paper is published in Water Policy (Appendix A).

Black, K., McBean, E. (2017). Analysis of challenges and opportunities to meaningful
Indigenous engagement in sustainable water and wastewater management. In Press Water
Policy.

3.1 Abstract
Access to safe drinking water and adequate sanitation continue to be significant issues
affecting Indigenous populations worldwide. The full participation of Indigenous Peoples
within water and wastewater policy and decision-making has been hindered by many
factors, including capacity, inadequate resources and, overall, a lack of respect or formal
recognition of Indigenous rights. This study investigates limitations to engagement
around water and wastewater management and policy. Findings from this study show
that in order to improve engagement with Indigenous People on water and wastewater
management policy, systemic issues need to be addressed, in addition to gaining a greater
understanding of the specific socio-economic conditions, technical and financial capacity
gaps, and the recognition of inherent Indigenous rights is necessary. It is concluded that
long-term sustainability of water and wastewater management necessitates Indigenous
engagement from the start, as well as increased autonomy over the management of their
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systems, including financing. The findings from this paper can be used by policy makers
and decision-makers to address the urgent issue of access to safe drinking water and
sanitation, by improving the level of engagement with community members, and
challenging the status-quo of top-down approaches through community-driven processes.

3.2 Introduction
The role of Indigenous People in the management and decision-making process
surrounding their lands continues to shift, as citizens and governments begin to recognize
the importance of Indigenous rights and interests. Indigenous Peoples’ engagement in
environmental management is increasing globally as a result of recognition of their rights
and interests, including through the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP). On May 9, 2016, Canada joined nations worldwide in
recognizing the rights declaration and the rights of Indigenous People (Government of
Canada, 2016). In Canada, in excess of 150 boil water advisories exist at any given time,
across the country. The Canadian government has recently committed to renewing
relationships with Indigenous People, and committed to improving the health and wellbeing, and the reduction in boil-water advisories.

Australia is a country with many similarities to North America vis-à-vis its Indigenous
population and demographics. In 2011, the Australian Government launched the
National Water Initiative, which had a clear focus on including Indigenous knowledge
and participation in water management and decision-making (NWC, 2011). A similar
shift occurred in the United States, with the establishment of the Navajo Nation
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Environmental Protection Agency and Safe Drinking Water Act. The Navajo Nation is
the largest tribe in North America, and is located in northeastern Arizona and extends
into western New Mexico and southern Utah. The Navajo Nation is the only tribe in the
US that has achieved ‘primacy’ in that it has obtained delegated authority under the Safe
Drinking Water Act. The entire process to obtain ‘primacy’ took eight years with the
central issues being staff capacity, and the separation of regulatory authority from bodies
being regulated. This is one of the first examples whereby federal responsibilities have
been devolved to an Indigenous community, and points to a growing shift towards
increased Indigenous autonomy and self-governance.

Despite these advances, there continues to exist limitations and challenges to full
participation of Indigenous People on issues of environmental management. In
particular, water and wastewater management continue to be significant issues affecting
Indigenous populations worldwide.

3.3 Collaborative & Indigenous Approaches to Water and Wastewater Management
Collaborative approaches to increasing Indigenous involvement can be loosely defined as
“involvement of non-state actors in decision-making for water management; this
frequently (but not always) implies the delegation of decision-making to lower scales of
governance such as the watershed, municipality, or region” (Nowlan and Bakker, 2007).
The term collaboration is often seen alongside words such as ‘co-management’ and
‘partnerships’ (von der Porten and de Loë, 2013a). Rationales for collaborative
governance include: bringing together diverse groups of stakeholders to work towards
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consensus and to resolve conflicts; drawing on local knowledge to inform decision
making; attempting to address and solve issues related to diverse and unequal interests
(Nowlan and Bakker, 2007; von der Porten and de Loë, 2013a).

It has been suggested that the creation of separate Indigenous advisory groups, from
which a few individuals can also be chosen to serve within a larger water advisory
committee as ‘stakeholders’, is seen as an example of a collaborative approach to
Indigenous engagement (Jackson et al., 2012). However, viewing Indigenous
participants as merely stakeholders can be seen as a hindrance to full participation, as the
assumption is that each party is an equal contributor or ‘stakeholder’ throughout the
process. It is argued that this assumption undermines the Indigenous right to selfdetermination (von der Porten and de Loë, 2013b). This right to self-determination has
been internationally recognized by the UN, and includes the right to freely pursue
economic, social and cultural development and the right to traditionally occupied lands,
territories and resources, among many (UNGA, 2007). Mauro and Hardison (2000)
similarly argue that “Indigenous peoples should not be treated as clients or mere
stakeholders in the process, but should be invited to participate in all levels of decision
making and management, finding representation on steering committees, planning
boards, advisory bodies, and similar organizations”.

In contrast to collaborative governance models, Indigenous governance models tend to
resist the notion of stakeholder representation in favor of presenting Indigenous peoples
as the rightful leaders and decision-makers. Indigenous governance views the rightful
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decision making role stemming from the inherent right to self-determination. In general,
discussions of Indigenous governance tend to be centred around “the reassertion of
Indigenous control or jurisdiction of pre-contact lands and rights, and the reinvigoration
of Indigenous ways of doing and governing, Indigenous languages, knowledge, culture
and spirituality (von der Porten and de Loë, 2013a). It has been argued that the autonomy
of Indigenous communities over their resources and lands should be respected, and the
rights of Indigenous People as decision-makers should be recognized (Spak, 2005).
Similarly, it can be argued that the use of traditional knowledge can be further fostered, if
decision-makers themselves include Indigenous representation (Berkes et al., 2007).
In the Canadian context, there is precedent for more inclusive approaches to
environmental management. The Northwest Territories (NWT), like the rest of Canada,
is home to an abundant source of water, including the Mackenzie River, the largest river
in Canada. Approximately 41,000 people live in 33 communities, of which 50% of the
population is Indigenous (NWT Bureau of Statistics, 2006). Jurisdiction over water is
shared between the Government of Canada (Government), Northwest Territories and
Indigenous governments. Through land claim agreements, the Government of Canada
has a constitutionally-based responsibility to ensure that the water in NWT remains
“substantially unaltered as to the quality, quantity and rate of flow” (Miltenberger, 2012).
With the development of the Alberta oil sands, threats due to climate change and other
anthropogenic sources, the Government undertook a collaborative process involving
several stakeholders that lead to the development of the NWT Water Stewardship
Strategy. This strategy was developed in partnership with Indigenous governments and

74
organizations, as such the concept of traditional knowledge is a “guiding principle of the
Strategy” (Miltenberger, 2012).

Historically, NWT has endeavoured to be more proactive than other provincial and
territorial governments in engaging with Indigenous communities. An earlier example is
the Mackenzie Valley Resource Management Act (MVRMA) that seeks to incorporate
traditional knowledge into environmental decision-making. As such, any resource
development application that is sent to the Mackenzie Valley Land and Water Board is
subsequently forwarded to the relevant Aboriginal groups for review during a specified
“pre-screening” time period, typically of 30-45 days (MVEIRB, 2003). Once completed,
further consultations with technical experts, and public hearings, if necessary, are carried
out before a final decision is rendered. In this example, Indigenous groups are able to
participate at different points, including the development of terms of reference, technical
sessions, public hearings, etc. (Ellis, 2005). This process is said to consider traditional
knowledge in three ways: Indigenous groups make recommendations in the pre-screening
process justified through traditional knowledge; half of the members of the board are
Indigenous, and these representatives review projects with a traditional knowledge lens;
and lastly, Indigenous groups are able to make both statements and presentations at
technical sessions and hearings (Ellis, 2005). Theoretically, it is assumed that the
contributions stemming from Indigenous group concerns, based on traditional
knowledge, are given equal credit to other concerns and contributions.
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Recently, NWT has moved towards even higher levels of public participation (as per
IAPP, 2007), into ‘collaboration’ and empowerment’. Through the co-drafting of
legislation and a more collaborative public process, Indigenous communities in NWT are
more actively engaged in the decision-making process. The most recent example, the
drafting of the NWT Wildlife Act, included the recognition and accommodation of
Indigenous rights, use of co-management boards, and, extensive collaboration between
all levels of Government (Donihee, 2014). The example of NWT can serve as a useful
framework for a nation-wide approach to collaborative water and wastewater
management approaches that enhance engagement and improve Indigenous decisionmaking control.

3.4 Challenges to Indigenous Engagement and Strategies for Improvement
Many elements, including the government structure, complacency by the majority of
policy-makers and decision-makers alike, hinder full and meaningful participation of
Indigenous peoples in decision-making. It has been shown that “Indigenous peoples’
participation in self-government negotiations is marginalized through a dominant nonIndigenous style of discourse, power imbalances favouring governments, and state
policies that do not address ongoing injustices that structure the foundation of the
relationship between Indigenous peoples and the state” (Irlbacher-Fox, 2009).

A 2011 study identified the key principles of a framework for Indigenous environmental
decision-making, including: understanding the relationship that Indigenous peoples have
with their respective territories; acknowledging Indigenous peoples’ responsibility for

76
protecting their territories; balancing the divide between western and Indigenous ways of
knowing; recognizing and protecting Indigenous rights; acknowledging and learning
from Indigenous law and Indigenous governance systems; respecting the autonomy of
Indigenous peoples to make decisions about their territories; moving towards increased
democratization of environmental decision-making; creating space for Indigenous
communities to participate fully in decision-making; and, supporting Indigenous
communities to uphold unique cultural protocols for participation (Wilkes, 2011).
Similarly, Booth and Skelton (2011) derived key recommendations for improving
Indigenous engagement including: taking community concerns seriously; fixing
relationships between communities and government; engaging in mutual education;
fixing procedural issues; and, respecting Treaty and Aboriginal rights.

Jackson et al. (2012) highlighted several key principles for good practice in water
planning, including: incorporating Indigenous knowledge; Indigenous involvement at all
levels of the planning process; and, increasing capacity within communities (2012). In
addition, the authors argue that technical assessments such as water resource planning
need to take into account sociological factors and that Indigenous water requirements
should be made a priority in any water plan development. These principles serve as
examples of areas for opportunity to increase Indigenous engagement around water and
wastewater policy.

The participation of Indigenous peoples thus far, has been typically included in policy on
a project-by-project or case-by-case basis. It has been argued that in order for Indigenous
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people and traditional knowledge to be part of decision-making, Indigenous People must
be present at the initial stages of decision-making, including involvement at the strategic
planning level, leading to a greater sense of empowerment and control (Houde, 2007).

It can be argued that the majority of Indigenous engagement to date has been tokenistic in
nature. According to Arnstein’s ladder of citizen participation, citizen participation is
presented as eight rungs on a ladder of citizen participation where consultation is viewed
as a degree of tokenism, as it is argued that consultation provides no real assurance that
concerns or ideas will be taken into account (Arnstein, 1969). Arnstein’s ladder for
citizen participation is presented in Figure 3-1. Similarly, according to the International
Association of Public Participation (IAPP), consultation represents a ‘low level of public
impact’ as shown in Figure 3-2 (International Association of Public Participation, 2007).

Figure 3-1 Arnstein's Ladder of Citizen Participation (Adapted from Arnstein,
1969)
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There has been a shift away from strictly speaking of consultation, towards focusing on
building relationships and meaningfully engaging with Indigenous People on issues of
environmental management. The importance of relationship building has been
highlighted in several studies (Booth and Skelton, 2011, Hill et al., 2012). However,
decision-makers and policy-makers are still determining ways in which to build
relationships and engage with communities and a lack of information exists related to
how to move away from strictly consultation-type approaches.

Figure 3-2 Level of Public Impact developed by the International Association of
Public Participation, 2007, to demonstrate possible types of engagement with
stakeholders and communities, showing increasing levels of public impact from
‘inform’ through to ‘empower’.

This paper seeks to expand the discussion by analysing existing limitations to increased
Indigenous engagement on water and wastewater management and policy. If policymakers wish to meaningfully engage with Indigenous communities around water and
wastewater management, then an understanding of the current challenges that exist is
needed. In addition, this paper seeks to present opportunities for increasing engagement
with Indigenous communities, towards increased decision-making control and selfdetermination surrounding water and wastewater management. The perspectives of both
Indigenous and non-Indigenous participants were recorded in order to more clearly
articulate the limitations and challenges to engagement.
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3.5 Methodology
The study was conducted with Indigenous representatives from the Provinces of Ontario
and Saskatchewan, Canada, in addition to non-Indigenous representatives from across
Canada. Non-Indigenous participants included representatives from the public and
private sector engaged in water and wastewater management, design and policy.
Indigenous representation consisted exclusively of First Nations leaders and community
members involved in water and wastewater management including operational, training
and administrative roles. Indigenous participants represented communities with varied
demographics and geographic locations including more rural communities, small and
large communities, and varied economic conditions.

Communities in Saskatchewan and Ontario were selected based on participation in a
larger research project, in addition to recommendations and relationships established with
the research team. Participants were identified and selected through a ‘snowball’
sampling technique (Atkinson and Flint, 2001), in addition to purposeful sampling. A
total of 17 participants were included as part of this study. Data collection and analysis
followed principles of grounded theory methodology (Glaser, 1994; Charmaz, 2003;
Creswell, 2003) including: semi-structured interviews; transcripts of verbal interviews;
open-ended coding and validation through participant feedback; and, axial and selective
coding. Participant responses were reviewed several times prior to selecting themes, and
a particular theme was identified based on frequency of response. A theme was identified
when the particular coding was observed at least 20 times by a minimum of one-third of
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participants, similar to previous approaches (e.g. Escott et al., 2015). After each
interview, responses were analyzed to determine new trends or themes. At the end of
analysis, transcripts and responses were re-read to ensure coding was accurate. In
addition, coding was also separated within Indigenous and non-Indigenous responses in
order to provide a basis for comparison between the two groups.

Participants were asked a series of semi-structured, open-ended questions to enable indepth responses. Open-ended interview questions can offer greater anonymity to
participants and often elicit more honest responses (Erickson & Kaplan, 2000). Principles
of Indigenous research methodology were incorporated using the principles of OCAP:
Ownership, Control, Access and Possession, through which research can enable ways for
Indigenous People to make decisions about the nature and process of research and data
(NAHO, 2007). Open-ended dialogue with participants provided the opportunity for
deeper insight into a specific issue or challenge. The establishment of both
confidentiality and trust are critical to obtaining uninhibited opinion and personal
experience.

3.6 Results & Discussion
Participants were asked to discuss the role of Indigenous communities in the management
of water and wastewater, and the level of engagement of Indigenous community
members and technical representatives. All participants were asked to identify what level
of engagement they currently perceived regarding Indigenous participation around water
and wastewater management vis-à-vis the IAPP categories presented in Figure 3-2.
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Participants were then asked open-ended questions on the quality of engagement,
limitations to further engagement, and opportunities going forward to increase
Indigenous involvement in decision-making on water and wastewater management.

3.6.1 Perceptions of Engagement
Participants were given the category name and description provided in Table 3-1 and
asked to assign the perceived level of engagement.
Table 3-1 International Association for Public Participation - Levels of Public
Impact (IAPP, 2007)

THEME

DESCRIPTION

INFORM

Provided balanced and objective information to assist
community's understanding of the problem, alternatives,
opportunities and/or solutions

CONSULT

Obtained community feedback on analysis, alternatives and/or
decisions

INVOLVE

Worked directly with the community throughout the process to
ensure community concerns and aspirations are consistently
understood and considered

Partnered with community in each aspect of the decision-making,
COLLABORATE including development of alternatives and identification of the
preferred solution
EMPOWER

Placed final decision-making in the hands of the community
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Participant response rates are shown in Figure 3-3. Overall, 70% of participants( 12 of
17) indicated they felt Indigenous engagement was restricted to the lower levels of public
participation (levels of ‘Inform’ and ‘Consult’). The remainder of participants indicated
they felt the level of engagement was slightly higher, at the ‘Involve’ level.
40%
35%

35%

35%
29%

Response Rate

30%
25%
20%
15%
10%
5%

0%
0%
Inform

Consult
Involve
Collaborate
Level of Perceived Engagement

0%
Empower

Figure 3-3 Overall Level of Perceived Engagement

These results indicate that overall, the perceived level of Indigenous engagement is quite
low. However, the results describe an interesting trend when they are separated into
Indigenous and Non-Indigenous response rates (Figure 3-4). All of the responses
received for the higher level of perceived engagement (i.e. ‘Involve’) were provided by
non-Indigenous practitioners. None of the Indigenous participants identified with the
‘Involve’ level of engagement. In fact, the results indicated that non-Indigenous
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participants ranked the perceived level of Indigenous engagement as higher than
Indigenous participants. This specific result could point to a systemic issue whereby nonIndigenous practitioners (i.e. those typically involved in the policy and decision-making
around water and wastewater management) may perceive their level of engagement with
Indigenous communities as being more thorough than what is perceived at the
community level.
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Non-Indigenous Response Rate

Response Rate

0.6
0.5
0.4
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Figure 3-4 Perceived Level of Engagement Noted by Participants, For Each
Category

Participants indicated that they felt the majority of engagement was restricted to
providing information through public consultation sessions or meetings:
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“The majority of engagement seems to be restricted to providing information at
public meetings or through reports and providing an analysis of possible options.
However, very little time is spent involving community members in
understanding the key issues or identifying the right solutions”.

“Public consultations are restricted to one-time sessions, with very little effort or
time put in to engage communities in a more meaningful way”.

It was observed that feedback was typically obtained on problems and options for
solutions, but that this feedback was viewed as a symbolic part of the process, as a ‘boxticking’ exercise in the Indigenous consultation process:

“An attempt is made to include Indigenous community opinions and feedback, but
how that feedback is included, remains a mystery”.

“It’s hard to tell at what level the feedback that is given is incorporated into the
decision-making process. But beyond that, simply being given the opportunity to
provide feedback isn’t sufficient”.

Ten participants (59%) made specific reference to feeling that engagement felt like a
‘box-ticking exercise’. Participants noted engagement as being a requirement, and not a
priority. Responses point to an overall sentiment that engagement with Indigenous
communities on water and wastewater are limited and seen as a procedural requirement:
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“Overall, inclusion of our community in water and wastewater management
decisions feels obligatory, but not welcomed. There is a strong feeling that
communities are consulted as part of a process, not because there is a desire to do
so at a deeper level”

“It can be difficult in the time constraints imposed, or given urgency of providing
safe drinking water or adequate sanitation, to ensure meaningful engagement
occurs”

Despite an overwhelming number of responses related to a lack of meaningful
engagement with communities, four participants (24%) made reference to a changing
culture and shift:

“Things seem to be changing, there seems to be a stronger desire to at least try to
engage on a deeper level. I have noticed that more time is spent trying to talk and
build relationships”.

“Typical constraints to meaningful engagement seem to be beginning to shift,
allowing for deeper and greater opportunity to engage with communities”.

The majority of Indigenous engagement in water management has been argued as being
largely symbolic in nature (Hunt et al., 2009). The results obtained indicate that the
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perceived level of engagement at the community-level is at the lower level of public
participation, based on the IAPP levels of participation, and is viewed as a box-ticking
exercise.

Almost all of the participants (88%) made reference to either the ‘status-quo’ or the
‘current approach’ to meaningful engagement with Indigenous communities as needing to
either be re-evaluated or changed in their entirety. It was noted the current system is a
limitation to engagement (see above), but in particular, participants highlighted a need to
shift away from the current approach, which has been shown to be ineffective in reducing
boil-water advisories, or improving access to safe drinking water and adequate
wastewater treatment.

3.6.2 Challenges to Engagement
Participants were asked to discuss what they felt were challenges to Indigenous
engagement on water and wastewater. Analysis of responses pointed to four key
thematic categories that limit engagement of Indigenous communities and representatives
in the decision-making: social and economic conditions at the community level;
capacity; urgency of issues; and, structural or systemic issues. These are each described
in great detail below.
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3.6.2.1 Socio-Economic Conditions
The socio-economic conditions of Indigenous communities across Canada, and across the
world vary greatly. In the Canadian context, Indigenous communities exhibit lower
levels of education, employment and income, and health (Adelson, 2005; AFN, 2008).

Participants noted lack of access to education and lack of higher education, as well as
difficulty in finding employment and limited economic opportunities as limitations to
enhanced engagement around water and wastewater:

“We see the benefit of educating our youth about water and wastewater
management. Promoting education and encouraging involvement in solving our
community’s problems can help our community be more independent”.

“We can see the difference in the community’s well-being when education and
employment opportunities exist”.

It has been argued that financial limitations that reduce a community’s ability to engage
can be alleviated by access to education and employment (Escott et al., 2015). Improving
access to educational programs, including operator-training programs can increase the
level of Indigenous engagement around water and wastewater management. Improving
socio-economic conditions within Indigenous communities can enhance not only the
opportunity to engage, but the degree and level of participation in decision-making.
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3.6.2.2 Capacity
Participants noted a lack of capacity (e.g. human resources, financial) as a factor which
limits enhanced engagement. References were made with respect to capacity limitations
on both sides of the issue. Specifically a lack of capacity within government and private
sector to adequately understand unique Indigenous issues, including historical context:
“People come to communities for one hour, one day, and have no idea where the
community has come from, this history, our background, what has shaped who we
are and how we act. To think that anyone could provide solutions or work within
our community without this deep understanding, is short-sighted”.

“I don’t like to hear comments about communities not having adequate capacity
to design, operate and manage water and wastewater treatment. Communities
have the capacity, but maybe not the resources. People who come into the
community are the ones who don’t have the capacity to understand our problems,
and can’t possibly provide suitable solutions”.

Every participant in the group identified a lack of financial capacity or adequate
resources as a limiting factor to engagement. It was noted that proper engagement
necessitates financial resources in several regards:


Significant resources are needed to educate, train and/or hire community
members, operators and consultants to design, operate and manage water and
wastewater treatment plants;
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Infrastructure development requires substantial resources, without the advantage
of economies of scale; and,



Resources are needed within the public and private sector to adequately manage
the large number of water and wastewater treatment projects

Participants noted that even when financial capacity is increased, there are still significant
gaps that exist:
“Despite changes to financial programs, or slight increases in funding, and even if
funding is significantly increased, the costs associated with major infrastructure
projects will still surpass what is made available to communities”.

“On top of everything, [communities] have to stretch dollars very thin in order to
cover the varied needs of our community. [Communities] are always playing
catch-up”.

Several participants noted that the development of capacity was critical in the process of
increasing decision-making power within communities, and progressing towards selfdetermination:
“Communities want to have more control over their water and wastewater, and
eventually over all of the services within the community, but to get to this point
communities need to increase training, education, employment, and knowhow…develop the capacity now so that communities are in control later”
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Development of capacity both within communities and within public and private sector
practitioners (who interact with Indigenous communities) was seen as an important tool
to improving engagement and enhancing decision-making capacity.

3.6.2.3 Urgency of Issues
There was specific discussion around a need to expedite projects, especially in the case of
water treatment plant upgrades. It was noted that the urgency of situations (i.e. boil water
advisories) can often mean that projects progress at a much faster pace, leaving fewer
opportunities for meaningful engagement:
“Our community has been on a boil-water advisory for years, projects come up,
money becomes available, and we need to act fast – consultants try to engage with
us, operators wish there was more opportunity to be part of the process – but the
primary concern is getting safe water to the community”

“We know the way things should be done, and the way we want things to be done
– but we are constantly operating under urgent public health situations, and our
community’s health is what really matters.”

Participants noted that the urgency to provide adequate safe drinking water to residents
superseded the need to encourage more meaningful engagement. This observation was
noted by Indigenous and non-Indigenous participants alike.
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3.6.2.4 Structural and Systemic Issues
An important distinction related to the theme of capacity was comments related to
systemic issues limiting the ability for enhanced capacity development. Participants
noted that tight timelines limit the ability to engage more deeply. This particular issue
was distinct from the issue of urgency (noted above) because participants noted that lack
of engagement in this instance, was an inherent part of the process/structure:

“The structure of funding programs or government processes doesn’t allow for
meaningful engagement with communities –

“Timelines are such that decisions are made quickly, with only as much
engagement as needed to push a project through”

“The existing systems encourage a status-quo of engagement where there is
outreach to communities, limited opportunity for involvement, and limited
opportunity to influence decisions”

It was also noted by several participants that lack of ability to control funds meant limited
involvement or engagement in the decision-making process:
“In our case, we had very little control over the way the money was used. In the
end the community was happy because we got a new water treatment plant – but
some community members were left wondering whether this was the best use of
the funds, were the prices competitive or did we get the best value”
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“In can be difficult at times because funding programs are so prescriptive – the
requirements are such that it leaves little room for change…flexibility is limited.
There are also a large number of requirements to secure funding, and this can
mean that communities have to turn to external consultants in order to get the
right approvals in place”.

3.6.3 Opportunities for Increasing Decision-Making Control
Participants were asked to discuss how engagement with communities around water and
wastewater management could be improved, and how this could benefit Indigenous
communities. Participants noted the importance of addressing the limitations to
engagement that were highlighted previously. In addition, in analyzing responses related
to areas of opportunity, two new themes emerged, and are discussed in great detail below.

3.6.3.1 Respect and Awareness
Participants noted that increased respect for Indigenous ways of knowing and doing,
including deeper understanding from non-Indigenous practitioners on Indigenous culture
and history, would go a long way to creating a space to allow for meaningful
engagement:

“Whether it exists or not, there is a belief that [non-Indigenous practitioners]
aren’t invested in these problems, because they have nothing to lose. If people on
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the outside treated these issues the way they would if it was affecting their
families – I think we’d see a real change”.

“There needs to be more effort made by non-Indigenous practitioners to improve
their understanding of the real issues, and to want to gain the trust and respect of
communities. But more importantly, there needs to be a significant cultural shift,
towards increased respect, and a desire to set things right”.

Every participant referenced a need to better understand community-specific issues.
Several participants further noted that increased awareness was needed on the significant
cultural and historical differences from community to community, and one participant
said it was important not to “paint every community with the same brush”. In order to
meaningfully engage with Indigenous communities, there needs to be a basis of respect
and understanding, from which meaningful engagement can emerge. This is echoed in
the United Nations Declaration on the Rights of Indigenous Peoples (UN, 2008).

3.7 Conclusions
The full participation of Indigenous Peoples within decision-making has been limited by
many factors, including capacity, lack of formal protocols and procedures, inadequate
resources and, overall, a lack of respect or recognition of Indigenous rights. This study
sought to investigate and analyze limitations to engagement around water and wastewater
management, and elucidate opportunities for improved and more meaningful engagement
with Indigenous communities.
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Through semi-structured interviews with Indigenous and non-Indigenous participants,
several key limitations to engagement were observed. In order to ensure more
meaningful participation, these limitations need to be addressed.

In order to move beyond tokenistic or symbolic participation of Indigenous communities
in water and wastewater management, the following important considerations need to be
addressed.


Existing socio-economic conditions within Indigenous communities (which vary
community by community) limit the ability to engage and participate
meaningfully. Frameworks or strategies for improving engagement need to
address the social and economic ‘gaps’ that exist, in order to facilitate increased
participation.



Issues of capacity relate not only to the financial and technical capacity required
to effectively design, operate and manage water and wastewater projects, but
extend to lack of capacity within non-Indigenous practitioners to fully
comprehend community-specific issues. Increasing capacity is often seen as a
one-sided problem (i.e. communities not having sufficient ‘capacity’), but in order
to effectively engage with communities, external consultants and public/private
sector practitioners need to address internal capacity issues that limit their ability
to create a space for more meaningful participation by Indigenous communities.
In addition, it was observed that increasing financial capacity also necessitates
providing more autonomy to communities around the use of these funds.
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Given the urgency of needing to provide safe drinking water to communities,
efforts to engage often fall short. Engagement strategies need to carefully balance
the urgency of issues, with the need for comprehensive engagement. Including
Indigenous participation at the outset of any project or policy development
ensures continued engagement throughout. Long-term sustainability of water and
wastewater management necessitates Indigenous engagement from the start.



Structural and systemic issues need to be addressed in the short-term to address
issues of engagement. Existing processes limit the meaningful participation of
Indigenous communities. A shift away from the ‘status quo’ is needed, and
would signify a larger cultural shift in the way in which water and wastewater
management in Indigenous communities is approached.



At the most basic level, improved respect for Indigenous rights and interests
should form the basis of any engagement strategy.

In order to improve participation in the decision-making processes around water and
wastewater management, Indigenous community members need to be actively involved
in every aspect of decision-making in order to progress towards enhanced selfgovernance and autonomy.
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CHAPTER 4 - COMMUNITY-BASED OPERATOR TRAINING AND
APPROPRIATE CERTIFICATION REGIMES FOR INDIGENOUS WATER
AND WASTEWATER SYSTEMS
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4.1 Abstract
At any given time there are more than 150 boil water advisories in Indigenous
communities across Canada. Recently, there has been greater emphasis on the
importance of Indigenous-led management of water and wastewater on reserve, to
increase control and decision-making power around water and wastewater management.
This paper describes bottom-up, participatory methodologies and tools for water and
wastewater management, specifically operator training and certification. Operators and
community members from across Canada were interviewed about their experience with
training and certification programs and policies. The purpose was to assess the level of
community control, identify key considerations for enhanced decision-making, and to
propose best practices for operator training and certification for water and wastewater
management in Indigenous communities. It was shown that policies and programs
developed around training and certification for operators in Indigenous communities
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across Canada need to involve Indigenous peoples throughout the development of these
policies and programs, in a collaborative, nation-to-nation approach. In addition, policies
that devolve training and certification responsibilities to national and regional
organizations should be investigated as ways to further increase decision-making and
self-government of Indigenous communities across Canada.

4.2 Introduction
As of January 31, 2016, there were 135 Drinking Water Advisories in effect in 86 First
Nations communities across Canada, excluding British Columbia (Health Canada, 2016).
A further 20 Boil Water Advisories and five Do Not Consume advisories were in effect
in 22 First Nation communities in British Columbia (FNHA, 2016).
Based on analysis of the boil water advisories data available from the Government of
Canada, 49% of boil-water advisories in First Nations communities have been in place
for over 5 years (excluding British Columbia). Figure 4-1 provides a breakdown of the
duration of boil-water advisories as of January 31, 2017.
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Figure 4-1 Length of Boil-Water Advisories in First Nations Communities in
Canada (Health Canada, 2017).

On July 15th, 2011, the Government of Canada released the latest version of the National
Assessment of First Nations Water and Wastewater Systems covering the period of 2009
to 2011. Of the 807 water systems inspected, 39% were classified as high overall risk,
34% as medium risk, and 27% as low overall risk. For the 532 wastewater systems
inspected, 14% were evaluated as high overall risk, 51% as medium risk, and 35% as low
risk. It was further determined that the construction cost to meet the department's
protocols for safe water and wastewater was $1.08 billion, in addition to $79.8 million as
non-construction costs, which includes, amongst other factors, the development of better
management practices, improved operator training, and development of source water
protection plans (Neegan Burnside, 2011).
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With respect to operators in First Nations communities, the 2011 assessment indicated
only 54% of water systems and 49% of wastewater systems had a fully certified primary
operator. However, in most remote communities (e.g. communities that are greater than
350 km to a service centre, or have no year-round access to a service centre and have a
higher cost of transportation than communities that are located near a centre), that
number dropped to only 15% for water and 26% for wastewater systems that meet
operator certification requirements (Neegan Burnside, 2011).

According to the Expert Panel on Safe Drinking Water for First Nations, finding
individuals in small and remote communities who meet the qualifications required for
operator licensing can be difficult. There exist social and financial implications for
sending operators from remote communities to attend training courses at provincial
centres to obtain the qualifications or maintain them over time. There is also inadequate
access to education and resources within Indigenous communities. Traditionally, the
challenges faced by operators in Indigenous communities include: education
requirements for certification; lack of support; salary; and, community awareness of the
importance of operators.

Currently, three Federal departments are responsible for the delivery of safe drinking
water on reserve: Indigenous and Northern Affairs, Health Canada, and Environment and
Climate Change Canada. Within First Nations communities, several authorities (which
vary, region by region) are involved in the provision of safe drinking water including
(Swain et al. 2006):
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Chief and Council, who generally govern management and running of systems;



Technical service advisory groups, responsible for training operators and
providing one-on-one help and advice on site;



Regional tribal councils or separate environmental health organizations involved
in water monitoring programs, or public health matters.

The Safe Drinking Water for First Nations Act was introduced and passed in 2012. The
Act has garnered significant criticisms including a lack of adequate First Nations
consultation (despite a second opportunity during the dissolution of the Canadian
Parliament), weak protection of Aboriginal rights, and failure to address the resource gap
(Thornton, 2012). When the Act was first introduced as Bill S-11, First Nations made it
clear that the level of engagement being pursued by the federal government was
inadequate and that a full consultation process including First Nation-federal co-drafting
of any new legislation would be an appropriate alternative course of action. First Nations
were also clear that any new regulations must be preceded by resources and capacity
support to first close the resource gap so that First Nations would be able to meet
whatever new regulations were to be developed. While Bill S-11 was never passed due
to dissolution of Parliament in March 2011, a subsequent Bill S-8 (Safe Drinking Water
for First Nations Act) was introduced and passed in 2012. There was significant criticism
that Bill S-8, like Bill S-11, failed to meaningfully engage First Nations. The current
government has promised to conduct a full review of the legislation imposed on
Indigenous Peoples and any legislation that is in conflict with rights, inconsistent with the
principles of good governance, or makes no public policy sense, would be repealed
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(Prime Minister of Canada, 2015). There have since been calls for a repeal of the Act of
2012 (AFN, 2015).

On March 22, 2016 the Federal Government announced significant funding for
Indigenous water and wastewater, including $141.7 million over five years to improve
monitoring and testing of community drinking water, and address boil water advisories
(Government of Canada, 2016). A further $1.8 billion was proposed to address health
and safety needs, ensure proper facility operation and maintenance, and end long-term
boil water advisories on reserve (Government of Canada, 2016).

A commonly cited barrier to ensuring improved access to safe drinking water in
Indigenous communities is the availability and presence of qualified and adequately
trained operators (Swain, Louttit & Hrudey, 2006; Neegan Burnside Ltd., 2011; Murphy
et al., 2015a). There are existing programs that attempt to meet the needs of community
operator training and certification. For example, the Circuit Rider Training Program
(CRTP) is a competency-based program where an instructor visits a community on a
scheduled basis teaching about the specific equipment that is installed in the community
plant and working with the operators on their equipment. The Program helps assist in
efforts to provide safe drinking water to community members, effective and efficient
operation of treatment plants, and ensuring proper maintenance is being performed.
Circuit Rider Trainers are typically experienced water and wastewater plant professionals
and building maintenance professionals.
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Previous work has identified some of the challenges related to finding, and retaining,
qualified operators in First Nation communities including: a lack of support from band
councils, and, a lack of funding for operation and maintenance (Murphy et al. 2015a).
Furthermore, the 20% funding requirement for contribution by First Nations communities
was highlighted as frequently impossible to meet, as many communities are not able to
generate sufficient funds to meet the 20% requirement (the remaining 80% funds are
provided through the Government of Canada). As a result, many communities are at a
disadvantage relative to those communities that can generate income to cover these costs
(McCullough and Farahbakhsh, 2012).

Murphy et al. (2015a) concluded sustainable funding strategies and sound governance
structures are essential elements toward providing safe drinking water. Further, investing
in training for operators and ensuring secondary operators are available and adequately
trained were identified as two of the four recommended risk-reduction measures to
reduce the incidence of drinking water advisories in First Nations communities (Murphy
et al. 2015b). Recent work has also concluded that water operator training is directly
linked to the incidence of drinking water advisories for small drinking water systems
(Harvey et al. 2015).

Recently there has also been greater emphasis on the importance of Indigenous-led
management of water and wastewater on reserve. Indigenous organizations have called
for increased control and decision-making around water in their recent resolutions (AFN,
2015).

There exists a knowledge gap on how to increase community participation
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around water and wastewater management, and how to increase capacity and decisionmaking control in Indigenous communities. Despite investments in water and wastewater
treatment in Indigenous communities, the most recent assessment pointed out significant
deficiencies. Top-down government-driven approaches typically do not take into account
the unique context of Indigenous communities, and have so far not been successful in
addressing the needs of communities, especially those on long-term boil water advisories
(Galway, 2016). There is insufficient research on mechanisms, tools and frameworks for
Indigenous-driven policies and programs around water and wastewater treatment and
management. Specifically with respect to operator training and certification, there exists
a policy-void whereby operator training and certification is typically done at the
provincial level, but Indigenous communities across Canada are governed through
federal-level policies. In addition, there is little consensus on how to engage
meaningfully and collaboratively with Indigenous communities on water and wastewater
management. Existing policies related to Indigenous water treatment, and operator
training and certification are inadequate, and have incorporated very little engagement
with Indigenous communities.

Indigenous and non-Indigenous scholars alike have raised the importance of Indigenouscentered policies that address unique context and history. Indigenous-centered
approaches describe challenges to contemporary issues such as access to safe drinking
water and adequate wastewater treatment, as a manifestation of colonization, a part of a
very recent history for Indigenous people (Smith, 1999; Bartlett, 2005). It has been
suggested that a “cooperative spirit between Indigenous peoples and Western institutions,
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will create new currents of thought that flow in different directions and overrun the old
ways of thinking (Ermine, 2007, p.203). Best practices as evidenced in literature include:
the need to collaborate respectfully in the development of policy; a need to understand
the unique context in Indigenous communities; and, the importance of dispelling common
constructions (Bartlett, 2005; Bartlett, 2007; Wilkes, 2011; Mulvale et al., 2014).

Although these examples relate to the field of health, the findings can be applied to the
development of policies for water and wastewater treatment in Indigenous communities.
This research seeks to identify Indigenous-driven approaches, methodologies and tools
for water management, planning, and design in Indigenous communities, specifically as it
relates to operator training and certification. In this study, the effectiveness of the current
approach to operator training and certification is investigated, and identify key areas for
improvement. The purpose is to assess the level of community control, identify key
considerations for enhanced decision-making, and propose best practices for operator
training and certification for water and wastewater management in Indigenous
communities. It is the intention of this study to inform the baseline towards co-created
and context-specific policy for training and certifying water operators in Indigenous
communities in Canada.

4.3 Methods
Research methodologies used in this research followed the principles of OCAP:
Ownership, Control, Access and Possession, through which research can enable “a way
for First Nations to make decisions regarding what research will be done, for what
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purpose information or data will be used, where the information will be physically stored
and who will have access” (NAHO, 2007, p.1). It was important that the interview
process to foster a respectful environment where interviewees were active members of
the research process, in keeping with principles of OCAP and relevant resources in the
literature (NAHO, 2007; Koster et al., 2012).

4.3.1 Semi-Structured Interviews
A series of semi-structured interviews were held with operators and community members
from First Nations Communities across Ontario, Saskatchewan, Alberta and British
Columbia. Community participation was voluntary, and selection of communities was
based on existing community partnerships, recommendations from community and
organization partners (snowball process), and purposive sampling. The interviews
relating to operator training and certification were a subset of a larger interview process
addressing community-driven approaches to water and wastewater management.

The semi-structured interviews on operator training and certification covered three
themes: existing operator training and certification issues; considerations for communitydriven training and certification programs; and, a subset of participants were selected to
participate in a follow-up survey where feedback was obtained for two case studies aimed
at enhancing community involvement in operator training.

Interviews were held as a combination of face-to-face and over the phone, and contained
open-ended questions. Participants were provided the opportunity to discuss any issues

111
they felt were of importance to the discussion. In a majority of cases, open-ended
dialogue allowed interviewees the opportunity to provide in-depth insight into a specific
issue or challenge. The establishment of trust was critical to obtaining uninhibited
opinions and responses to interview questions. Responses were coded and classified, and
interviewees were provided an opportunity to review their responses as well as provided
a summary of key findings to ensure their feedback was correctly incorporated (in accord
with the principles described in Bazeley (2009)). At the request of all communities,
locations and names are not disclosed. This anonymity provided participants with the
ability to share their opinions and concerns in a welcoming environment, reducing social
desirability bias, and helping to foster trust and respect. Any concerns related to the
dissemination of information publicly were respected, and some responses have
subsequently been removed.

4.3.2 Case Study 1 - Community-Driven Operator Training Programs
The BC First Nations Education Steering Committee, along with the BC First Nations
Technology Council, spearheaded the development of an operator training program
developed by First Nations, for First Nations. The WaterKeepers program was developed
locally by BC First Nations, as a tool for water treatment Operator training. The
objectives of the WaterKeepers program are: to provide a computer-based training
program for small water systems certification; provide an operations support tool for
system operators; provide a future framework for other training programs; and, build selfsustaining First Nations capacity to develop further training and educational programs.
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Examples of the WaterKeepers training program modules are provided in Figure 4-2
(Bergland, 2016).

Figure 4-2 Example Modules from the WaterKeepers Training Program

Semi-structured interviews were held with twelve First Nations operators and community
members (a subset of the 23 participants interviewed above). Individuals were presented
with a snapshot of the WaterKeepers training module, as well as a background on the
development of the program, and asked to provide feedback and comments.
Specifically, participants were asked about their likelihood to use a program like
WaterKeepers, and the advantages and disadvantages of a program developed by First
Nations.
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4.3.3 Case Study 2 – Development of Operator Training Resources
A case study was performed with a community in Ontario to develop operator guidelines
using a community-driven approach. The intent of this case study was: to determine
best-practices in the development of operator training resources; to assess the efficacy of
this community-driven approach; and, to use this case study as an example of a
community-driven approach in subsequent interviews with operators and community
members to gain their feedback and suggestions.

As part of a new treatment plant installed in a partner community, operators were
provided with a generic operator manual for the new treatment plant. There was a
request to develop a community-specific operator manual for the operators. This
provided the opportunity to develop the manual using a community-driven approach.
Operators were engaged at the very outset of the development of the manuals, and probed
on the desired content, deficiencies of the existing operator manuals, and any important
considerations. Operators spent several meetings working directly on the development of
the manuals, in a collaborative environment.

Semi-structured interviews were also held with eight First Nations operators and
community members (a subset of the 23 participants interviewed above) on this case
study. Participants were provided with a brief overview and as much time as necessary
was provided to participants to ask questions for clarification. Feedback and comments
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were sought on the suitability of the approach, and the comparison to existing
approaches.

4.4 Results
The purpose of the interviews was not to obtain a snapshot of operator profiles
(certification levels, specific responsibilities, etc.) but rather to obtain insight and opinion
on the existing training and certification regime, as well as considerations for improving
and enhancing community control over water and wastewater operation. Not all questions
were mandatory, to facilitate free-flow of conversations and to provide the participants
with an opportunity to provide feedback on a range of issues related to operator training
and certification. Results are presented below thematically, as follows: funding for
training and certification; operator duties and responsibilities; training and certification
regimes; and specific case study results.

4.4.1 Funding for Training and Certification
Figure 4-3 illustrates the response rates regarding the adequacy of funding for training
and certification. Responses were coded into several categories; those shown, represent
the most common responses by category.
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Figure 4-3 Participant Responses to the Level of Adequacy of Funding for
Training/Certification

The majority of respondents (69%) identified significant funding challenges as the key
barrier to proper operation and maintenance practices related to water and wastewater
within their community. The majority of participants felt significant funding was needed
in the short-term to address immediate and urgent issues, but that continued funding longterm was needed to ensure the safe provision of water and treatment of wastewater.

Table 4-1 summarizes responses on operator training and certification funding. Most
participants also noted they felt there was a large disparity with respect to funding for
training and certification, as compared to neighbouring municipalities.
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Table 4-1 Participant Responses to Operator Training and Certification Funding
Questions
Category

Types of Responses

Percentage*

" There is nowhere near the amount
of money we need to provide the
adequate training to our operators"

Significant funding is needed
in the short-term to address the " I know how much it costs to get the
immediate operational issues right education, to get the right
training - my community is trying to
within communities
use limited funds to pay for housing,
water, health….we need a lot more
money"

Significant funding is needed
long-term, on an annual basis,
to ensure continued training
and operating resources
available to meet growing
demands

78%

"We are looking at upgrading our
treatment plant as our community
continues to grow, I know there isn't
enough money to make sure I'm
certified for the new plant"
"We won't have the capacity to meet
the growing demands of our
community, there isn't enough
money, there isn't enough education"

52%

"We can barely find the money to
pay for our operator right now much
less think about the future…"

Funding requirements will
continue to increase as
community plants are
upgraded to meet drinking
water quality guidelines

"We have an excellent operator, but
we have to upgrade our treatment
plant, we've been on a boil water
advisory, and we need to certify our
operator to a higher level plant…I
just don't know how we'll pay for his
training"
"I see communities that are
struggling to certify their operators at
Level 1 - what will they do when
new guidelines come into effect,
plants need to be upgraded, and
operators are going to need to be
certified at a higher level…"

*Percentage of the 23 participants with answers matching the respective category

39%
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4.4.2 Operator Duties and Responsibilities
Participants were asked to discuss the roles of operators in the management of water and
wastewater in their community, and the perception of the responsibilities of operators.
The goal of these questions was to determine how operators and community members felt
about the role of operators, and the importance of the duties and responsibilities involved.
Example interview questions included: how comfortable do you/your operator feel in
day-to-day operation of your facility; and, do you feel you/your operators have received
adequate training. A representative sample of responses is provided in Table 4-2.
Table 4-2 Responses to Operator Duties and Responsibilities
Category

Percentage*

Felt they/their operator had received
adequate to ensure to safe provision
of drinking water

48%

Felt they/their operator had received
adequate training to operate
community wastewater treatment
plant

35%

Felt confident in the day-to-day
operation of the community
treatment plants

91%

Felt there was significant pressure to
deliver safe drinking water systems

65%

Had significant concerns related to
liability, as they relate to the Safe
Drinking Water for First Nations Act

61%

Plant operation duties were shared
with other communities duties (e.g.
waste management, public works)

39%

*Percentage of the 23 participants with answers matching the respective
category
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Responses were coded into several categories; those shown represent the most common
responses by category. The majority of the interview responses related to: day-to-day
operation duties; heavy workloads; liability; and, the significant responsibility of
providing safe drinking water to their community.

Fewer responses were received when participants were asked about adequate wastewater
operator training (35%), versus water operator training (48%). However, over 90% of
participants said they felt comfortable in the operation of their water or wastewater
treatment facility, regardless of whether they were certified or had received sufficient
training.

Participants noted a significant concern related to increased liability (61%), since the
enactment of the Safe Drinking Water for First Nations Act.
“There is a transfer of responsibilities, more pressure on me and my community
since they passed (the Act)….I am worried”
“I got a letter from the Government telling me the Act was aimed at giving First
Nations access to the same quality of drinking water as the rest of Canada, but I’m
just not sure how it’s going to happen, and I’m really worried about that”

4.4.3 Training and Certification Regimes
In supporting enhanced community-based participation in decision-making around water
and wastewater, participants were asked to provide feedback on who has, or should have,
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the authority to regulate the training and certification of operators. Table 4-3 summarizes
the participants’ responses related to training and certification authorities.

Table 4-3 Participant Responses to Training and Certification Authority Questions
Category

Percentage

Training should be within
Community-control or governed by a
First Nations organization

57%

Regional/National organizations
should offer First Nations-specific
training and certification

30%

Provincial Government could have a
role to play in the provision of
training, and the certification of
Operators

39%

*Percentage of the 23 participants with answers matching the respective
category

Participants had mixed responses related to certification regimes. Several participants
noted the role of certification should remain with provincial governments (39%),
provided provinces are willing to take on certification for Indigenous communities in
addition to existing responsibilities.

Several participants noted the importance of increased decision-making power for First
Nations on water and wastewater management (57%), indicating that control over
training and certification should also be extended to First Nations governments. Of those
participants that indicated the authority to train and certify operators should remain in
First Nations control, there were mixed responses on whether a national-level
organization, or a regional authority should be responsible.
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Participants were also asked about certification requirements and regimes. A summary of
responses is provided in Table 4-4.
Table 4-4 Participant Responses to Operator Certification Requirements and
Regimes
Category

Percentage*

Felt that certification should be
mandatory

61%

Approved the idea of an opt-in
approach whereby communities that
had sufficient capacity could opt-in
to a provincial certification program
(where there is a provincial
certification requirement) in the same
way as provincial communities do.

26%

Approved the conceptual idea of a
hub system, where a small number of
operators are certified to undertake
operation of a larger number of
facilities.
Expressed concerns that the level of
education within communities
represents a challenge to meet an
externally-imposed certification
requirements
Had trust of an operator who is not
certified, but has been operating a
plant for a long time

30%

61%

35%

*Percentage of the 23 participants with answers matching the respective
category

Overall, there was agreement that certification is an important element in the delivery of
safe drinking water and sanitation (61%); however, there were also many participants
who indicated certification was not a prerequisite to safe operation, and indicated they
had trust in an operator who was not certified, but who had significant experience (35%).
There were mixed responses related to how certification could be managed, including the
idea of a hub system, or building from provincial requirements.
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4.4.4 Case Study 1 - WaterKeepers Operator Training Program
All participants responded positively to the idea of a program created by First Nations
people, for First Nations communities. Responses are summarized in Table 4-5.

Although 67% of participants indicated they were supportive of using a program like
WaterKeepers, the remainder of respondents indicated that they would be supportive of
this type of program, provided that it met the same criteria as external programs. A few
participants also emphasized the importance of any proposed training program meeting
the relevant certification requirements.
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Table 4-5 Participant Responses to WaterKeepers Training Program
Category

Type of Responses
"I like the idea of something developed by
Responded positively to a First Nations. I would support that"
program developed by
"I think that a program developed by First
First Nations for First
Nations would take into account our
Nations
experiences, and might be more suitable for
First Nations operators."
Indicated they would use "I like what I see, I would try it out"
a resource like the
"WaterKeepers looks like a program I would
WaterKeepers program recommend to my operators"
as a training module
"I would use it in my community"
The visual content and
training modules were
superior to typical
training modules,
especially as they relate
to math and physics

"I love the pictures, makes things so much
clearer, I think it might make it easier to
understand"

Agreed traditional
operator training follows
a one-size-fits-all
approach, that doesn't
take into account
community-specific
issues and concerns.

75%

67%

75%

"People learn in different ways, I'm a visual
person, a lot of people in my community are,
I like that it's so visual"

Expressed concerns over
privacy related to the
"Can anyone listen in to the conversations?"
sharing of information
over a virtual platform,
including concerns over a "Is there any risk that my information will be
"Big Brother" watching shared without my knowledge?"
Were enthusiastic about
the opportunity to
interact with other
operators, and
troubleshoot problems

Percentage*

"I like the idea of having someone to talk to
in another location, who might have had a
similar experience and can help
troubleshoot.”

33%

42%

"The idea of being able to network with other
operators adds a lot of value to the system.”
"When I went through it the first time, I hated
the way it was set up, it's not the way I like to
learn, or the way I like to be tested."
50%
"I like the idea of using a program that was
developed by my people, for my people - as
opposed to something that's more generic"

*Percentage of the 23 participants with answers matching the respective category

123

4.4.5 Case Study 2: Community-driven development of Operator Training Manuals
The majority of participants expressed interest in the element of the case study that
discussed enhanced engagement and participation by community members in the
development of operator training manuals. Responses are presented in Table 4-6.

Table 4-6 Case Study 2 Responses
Category

Percentage*

Felt community-specific development
of operator resources offered an
advantage to the resources typically
provided by external consultants

63%

Agreed operators and community
members should be involved in the
development of operation manuals

88%

Development of operator resources
such as operation manuals should be
specific to community needs

75%

*Percentage of the 23 participants with answers matching the respective
category

Participants raised several concerns related to the traditional operator resources provided
during the construction of new facilities including: very little engagement with operators;
lack of understanding of operator needs; and, failure to take into account communityspecific considerations.
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4.5 Discussion
Results obtained as part of the interview process provided valuable insight into the issues
of training and certification of water and wastewater operators in First Nations
communities across Canada.

Funding remained one of the most important considerations noted by participants, with
69% indicating existing funding is insufficient. In their findings, Neegan Burnside, noted
that existing operation and maintenance budgets are often insufficient to retain operators,
provide ongoing component replacement, and perform monitoring and reporting
requirements (2011). With the announcement of significant funding increases in the
federal budget, as released on March 22, 2016, participants noted a renewed hope that the
issue of adequate funding will begin to be resolved, albeit with some scepticism from
some participants. There is an opportunity for Canada to create appropriate policies and
funding structures that support the well-being, and self-sufficiency of Indigenous
Peoples. The policies and funding structures created as a result of the newly released
budget could be viewed internationally, as an example of how to meaningfully engage, or
co-develop appropriate funding structures for improved capacity around water and
wastewater management. It should be noted the interviews summarized herein took place
prior to the most recent budget announcements.

In discussions on certification, participants consistently noted the issue of liability. In all
interviews conducted, participants noted the term ‘liability’ and ‘high-pressure’ in their
responses, highlighting an important pattern. At the time of enactment, the Safe Drinking
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Water for First Nations Act transferred liability of the provision of safe drinking water to
communities, but did so without any promises of funding to ensure it. In addition, the
Federal Government was cleared of any further or potential liability through a clause
stipulating that no person has a right to receive compensation, damages or indemnity
from the Crown (Minister of Justice, 2013). It has been suggested the Act “undercuts the
notion of the Crown’s fiduciary responsibility with excessive immunity provisions”
(Thornton, 2012). In recent months, some have called for a repeal of the Act, noting it
was developed without meaningful consultation with First Nations, is contrary to inherent
First Nation government authority, and does not reflect principles and views related to
water (AFN, 2015). Participants noted a need to clearly clarify responsibilities, and
ultimate liability for the provision of safe drinking water, and several participants noted a
concern with not having adequate funds to address these issues, and at the same time
being held legally responsible for inadequate treatment.

The response rates relating to whether participants felt adequate training had been
provided do not necessarily reflect whether the operator, in reality, had access to less
training than an operator working in a municipality. Rather, in several instances
participants noted that they felt they did not receive sufficient community-specific
training on their treatment facility. Training programs need to address or take into
account the unique needs of community operators, as well as the vast differences in the
type of treatment provided in each community.
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The response rate of participants (91%) who said they felt comfortable in the operation of
their water or wastewater treatment facility, regardless of whether they were certified or
had received sufficient training, provides insights. First, comfort in plant operation does
not necessarily ensure the provision of safe drinking water. Many participants noted they
were under boil-water advisories, or admitted their facilities needed upgrades, but still
reported a feeling of ease in the operation of their plants. Secondly, the use of the word
‘comfortable’ and ‘confidence’, were qualitative words that may have, in some instances,
been interpreted differently by participants. There is an important nuance with respect to
these responses. While operators or community members may have high confidence or
comfort in the operation of treatment facilities, this is not necessarily representative of
whether safe drinking water is being produced or, in the case of wastewater, that
sufficient treatment is being performed prior to effluent disposal. This points to the fact
that operation of a water treatment plant is only one of the issues facing communities in
the provision of safe drinking water. For example, in one instance a participant noted
that they were fully certified to operate their plant, and that they had no concerns in their
ability to operate the plant, but noted that inadequate funding meant that they had to cut
corners.

This study found 26% of participants indicated interest in a hub system model, but noted
that their support stemmed from a desire to alleviate undue financial pressures within
their community. Increased funding, such as the funding assigned in the new federal
government, could negate the need for a hub system approach. Most operators noted
experience or familiarity with the CRTP process, and several participants noted that
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piggybacking on the CRTP program in the development of new certification regimes
could be a more efficient use of the program. As was previously noted, provincial
regulations stipulate certification requirements for municipalities, but these regulations do
not apply on First Nations lands. Based on an analysis of the Safe Drinking Water for
First Nations Act, it is possible for the Federal Government to make regulations
governing the training and certification of operators of drinking water systems and
wastewater systems (Simeone and Troniak, 2012). The concept of building on provincial
regulations has been discussed for many years, including a 2001 Institute on Governance
report on certification regimes that suggested piggybacking on existing provincial
certification programs. Most provinces allow operators to substitute one year of
operating experience for one year of high school (grades 10 through 12) or 2 years of
elementary school (grades 1 through 8), which could alleviate some of the pressure on
community members to have a specific education level prior to going through the
certification process. The report discussed many options, including a hub system
approach (where a small number of operators are certified to undertake operation of a
larger number of facilities), and an adapted CRTP process that extended beyond training
to include certification as well (IOG, 2001). Based on the findings in this study and
feedback from participants, several important issues were noted. Firstly, finding
individuals in Indigenous communities, including small and remote communities, who
meet the qualifications required for operator licensing can be difficult. In addition, there
exist social and financial implications for sending operators from remote communities to
attend training courses at provincial centres. Finally, inadequate access to education and
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support within Indigenous communities can make it difficult to meet the criteria of
traditional certification programs

The WaterKeepers training program highlighted in Case Study 1, features a unique portal
where operators from various regions can interact and troubleshoot with one another. In
addition, it remains possible to continually access information and training documents
and other important information using the WaterKeepers portal. Participants were
supportive of the idea of being able to connect with operators in other communities, and
to be able to troubleshoot problems without having to call external consultants (excluding
CRTP). All of the participants interviewed expressed a desire to support a program that
is developed by First Nations. The development of the WaterKeepers training program
serves as an important example of a community-driven approach to the development of
operator training resources. This example, in particular, may be an example of how to
approach other training regimes in Indigenous communities, including emergency
management, First Responder training programs, or even community-specific education
training (e.g. early childhood educators).

Several important considerations were noted in the assessment of Case Study 2:
Community-Driven Development of Operator Training Manuals, including:


Typical operator manuals supplied by contractors and consultants are generic in
their development, and do not take into account the unique components of a
treatment plant, nor are they developed in a clear way such that they can easily be
understood and followed;
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Contractors and consultants rarely invest the time necessary to engage
meaningfully with Indigenous communities on the operation and maintenance of
the facilities that they design and build.



Early engagement with operators increases community capacity to properly
operate and maintain treatment plants.

4.6 Conclusions
There is increasing demand from communities and organizations to increase and enhance
Indigenous participation, control and decision-making power around water and
wastewater management. Several organizations have called for regional and national
water commissions that would be managed by First Nations, and result in devolution of
responsibilities from the Federal Government. There is currently an opportunity for
communities to play a more active role in the improvement of water and wastewater
management in Indigenous communities across Canada. A commonly cited barrier to
ensuring improved access to safe drinking water in Indigenous communities is the
availability and presence of qualified and adequately trained operators. Operators are one
of the important components in the provision of safe drinking water, and the treatment of
wastewater in communities.

Interviews of operators and community members from Indigenous communities across
Canada provided insight into duties and responsibilities, training programs, certification
regimes and case study examples. Access to adequate funding remained a top concern
for participants, and further study is needed to determine if the announced funding in the
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most recent federal budget will allocate sufficient resources to operator training and
certification. However participants noted that it is not simply adequate funding, but the
use of resources that was important, specifically that First Nations communities are given
more control over the use of these proposed funds. Enhanced community control over
how training and certification will be provided to communities is vital to ensuring
success of any proposed program. Participants were very supportive of training and
certification programs that are managed and controlled by First Nations, and that take
into account unique community needs.

There is urgent need to address water and wastewater infrastructure and management in
First Nations communities across Canada. Addressing issues related to operator training
and certification is one means of improving treatment performance, decreasing risk and
improving health and well-being of Indigenous people. However, improving water and
wastewater treatment and management in Indigenous communities has benefits that
expand beyond the obvious improvements to Indigenous health and well-being, including
improvements to surrounding municipalities. It has been shown that improvements in
drinking water and wastewater in Indigenous communities can benefit surrounding
municipalities as well (Government of Saskatchewan, 2016).

Training and certification programs that lead to the creation of highly-skilled technical
professionals within Indigenous communities need to: improve access to resources,
training and support within these communities; and, increase access to on-site educational
programs for small and remote communities. In addition, it may be worthwhile to
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investigate institutional barriers to the enrolment of Indigenous Peoples in technical
programs.

Going forward, this research study highlighted the following important conclusions:


There is a need to assess appropriate training and certification regimes for
operator training and certification including: hub-system models; expanded
provincial programs; regional and/or national training and certification programs
managed by Indigenous People.



Given the support participants showed towards the WaterKeepers training
program, any training program should be developed in collaboration Indigenous
water operators, such that the programs both meet the required program elements,
while respecting the unique needs of community operators.



Sufficient funding sources need to be articulated to address short-term urgent
needs in high-risk communities, while also addressing the long-term training and
certification needs of a community for continued provision of safe drinking water
and adequate wastewater treatment.

Further research work is needed to assess the long-term effectiveness of communitybased operator training, such as the WaterKeepers program. In addition, it may be
advantageous to assess how newer technologies are helping operators in small
communities as well as Indigenous communities learn hands-on experience with the
operation of their system. For example, the Safe Water Project uses real-time monitoring
technology as a tool to improve operation of drinking water treatment systems. Further
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research is needed to determine the benefits of this type of approach, and how it provides
training for operators. Finally, it would be advantageous to understand the challenges in
adopting a program like WaterKeepers on a larger scale, including the legal challenges
that may hinder widespread application.

Policies and programs developed around training and certification for operators in
Indigenous communities across Canada need to clearly involve Indigenous peoples
throughout the development of these policies and programs, in a collaborative, nation-tonation approach. In addition, policies that devolve training and certification
responsibilities to national and regional organizations should be investigated as ways in
which to further increase decision-making and self-government of Indigenous
communities across Canada. These policies and programs, while unique to the needs of
Canadian communities, could serve as important examples internationally, to countries
and Indigenous communities facing similar barriers to access to safe drinking water and
sanitation.
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CHAPTER 5 - FIRST NATIONS’ WATER SUSTAINABILITY AND SECURITY
STRATEGY: TOOLS AND METHODOLOGIES FOR COMMUNITY-DRIVEN
PROCESSES FOR WATER TREATMENT IN INDIGENOUS COMMUNITIES

This paper has been accepted to the peer-reviewed journal of Technology in Society.

Black, K., McBean, E. (2017). First Nations’ Water Sustainability And Security
Strategy: Tools and Methodologies for Community-Driven Processes for Water
Treatment in Indigenous Communities. Technology in Society. In Press.

5.1 Abstract
Despite significant investments and advancement in technologies to treat water and
wastewater, Indigenous communities across Canada continue to face persistent drinking
water advisories and inadequate drinking water quality and wastewater treatment.
Holistic approaches that address the technical elements, in addition to the social,
economic, and demographic elements are needed in order to address the complex issues
surrounding the delivery of safe drinking water and adequate wastewater treatment within
communities. Water Safety Plans (WSPs) are preventative risk-management tools that
can successfully prepare communities to mitigate the risks that exist to their drinking
water supplies. WSPs are tools that comprise system assessment and design, operational
monitoring and management plans. However, the one-size-fits-all approach to WSPs will
have little success in Indigenous communities in Canada if they do not address the unique
historical and cultural context of the community. As an alternative to the typical WSP,
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this research sought to present a decolonized framework for water sustainability and
security in Indigenous communities across Canada. Through the participation of partner
institutions, and four communities in Ontario, Quebec and Saskatchewan, a decolonized
framework for establishing water sustainability and security in Indigenous communities
was developed. The framework provides strategic guidance on increasing participation
of community members in the decision-making process around water through the four
phases of Re-orientation, Re-engagement, Re-empowerment and Reflection.

5.2 Context
In Canada, Indigenous communities’ water and wastewater infrastructure is in crisis. The
2011 National Assessment of water and wastewater systems revealed that of the 807
water systems inspected, 39% were classified as high overall risk, 34% as medium risk,
and 27% as low overall risk. Similarly, of the 532 wastewater systems inspected, 14%
were evaluated as high overall risk, 51% as medium risk, and 35% as low risk (Neegan
Burnside, 2011).

Since the water-related tragedy in Walkerton, Ontario in May, 2000, there has been
increased attention to drinking water safety and supply throughout Canada, including
Indigenous communities. Despite investments in clean drinking water by the Federal
Government, there continues to be a disproportionately high amount of drinking water
advisory and incidents unsafe drinking water in Indigenous communities across Canada.
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Existing policies, programs and tools for water quality, safety, and water and wastewater
treatment technologies design rarely take into account traditional knowledge or local
context (i.e. socio-economic conditions). Water and wastewater treatment and
management has typically focused strictly on the technical elements but, despite
significant advancements in technologies for water and wastewater treatment design,
high-risk systems still persist. There is clearly a gap that exists, that cannot be addressed
simply by technology. There is a need to bridge this gap, and address the technical
solutions for water and wastewater treatment, as well as the social, economic and
demographic realities that exist within communities.

There is also great interest to bridge the gap between technical knowledge and traditional
or local knowledge, from policy-makers, government decision-makers, researchers, and
Indigenous communities. Communities have identified the need to give ‘voice’ to
traditional and local knowledge in decision-making processes. Decision-making
frameworks are often governed by top-down approaches; however, there exists increased
desire, at the community level, to foster partnerships with policy-makers, towards
bottom-up, participatory decision-making processes that engage all relevant stakeholders.
Top-down or one-size-fits-all approaches typically do not take into account the unique
context of Indigenous communities. The objective of this research project was to
investigate bottom-up approaches to water and wastewater management in Indigenous
communities in Canada, and to develop an Indigenous-driven ‘tool’ to approach water
security and sustainability.
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5.2.1 Existing Approaches to Water and Wastewater Management in Indigenous
Communities
Following the water-related tragedy in Walkerton in May, 2000, an inquiry was
established leading to a two-volume report providing 93 recommendations was released
in 2002. Among these recommendations, several key issues facing First Nations
communities (the largest sub-population of Canada’s Indigenous Peoples) were
highlighted. Among the issues facing their communities with respect to drinking water,
the following were noted: obsolete, inappropriate or low quality infrastructure;
inadequately trained or certified operators; insufficient amount of operators; inadequate
testing and inspection; frequent microbial contamination; problems within the
distribution systems; dysfunctional water treatment equipment requiring immediate
replacement; extremely poor raw water quality with no appropriate treatment in place;
bacteriological tests indicating the presence of coliform organisms; and, lack of regular
testing and maintenance of records (O’Connor, 2002).

In subsequent years, the Federal Government, through several programs and policies,
provided funding to communities to improve the quality of drinking water. In 2012, the
Safe Drinking Water for First Nation Act was passed, and garnered significant criticism
from First Nations for inadequate consultation and ineffective protection of Indigenous
rights, with no commitment to funding or resources (Thornton, 2012). With respect to
water and wastewater management, it has been shown that the full participation of
Indigenous Peoples within decision-making has been limited by capacity, lack of formal
protocols and procedures, inadequate resources and, overall, a lack of respect or
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recognition of Indigenous rights” (Black and McBean, 2017). Overall, the perceived
level of engagement by Indigenous People remains low, with systemic issues needing to
be addressed in order to improve the level of engagement on water and wastewater issues
in Indigenous communities (Black and McBean, 2017).

To date, full participation by Indigenous People in water and wastewater decision-making
in Canada has been stifled by a lack of flexibility and a “business as usual’ mentality by
the majority of existing decision makers. The participation of Indigenous peoples thus
far, has been typically conducted on a project-by-project or case-by-case basis (Natcher,
2001). It has also been argued that in order for Indigenous people and traditional
knowledge to be part of decision making, Indigenous People must be involved at every
level, including involvement at the strategic planning level, thus allowing for a greater
sense of empowerment and control among Indigenous People (Houde, 2007).

Many elements, including the current government structure and overall complacency by
the majority of policy-makers and decision-makers alike, hinder full and meaningful
participation of Indigenous peoples in decision-making. It has been argued that
participation by Indigenous peoples has been “marginalized through a dominant nonIndigenous style of discourse, power imbalances favouring governments, and state
policies that do not address ongoing injustices that structure the foundation of the
relationship between Indigenous peoples and the state” (Irlbacher-Fox, 2009, p. 160)
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Specific to water governance, de Loë and Plummer (2010) presented four key realities
that shape Indigenous governance in Canada including: the protection of constitutional
rights pertaining to Aboriginal rights and title; the recognition of inherent treaty rights;
the contrasting western versus traditional views of water; and finally the reality that
recognition of these rights is insufficient in ensuring access and control (adapted from
Booth and Skelton, 2004, and Walkem, 2006).

In his work, Wilkes (2011) identified the key elements in the decolonization of
environmental decision-making, which included a worldview (culture, ethics, knowledge,
language), governance (related to rights, treaty, law) and participation (consultation,
accommodation and consideration). Within those key principles, the author identified the
following principles of any framework for Indigenous environmental decision-making,
including: understand the relationship that Indigenous peoples have with their respective
territories; acknowledge Indigenous peoples’ responsibility for protecting their territories;
balance the divide between Euro-Canadian and Indigenous ways of knowing; recognize
and protect Indigenous rights in Canada; acknowledge and learn from Indigenous law and
Indigenous governance systems; respect the autonomy of Indigenous peoples to make
decisions about their territories; move towards increased democratization of
environmental decision-making; create space for Indigenous communities to participate
fully in decision-making; and, support Indigenous communities to uphold unique cultural
protocols for participation (Wilkes, 2011). Recently, research related to developing a
decolonized framework for water and wastewater management highlighted the need for
recognition of Indigenous knowledge, recognition of inherent Indigenous rights, use of
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inclusive and integrative knowledge systems, the use of participatory approaches, and
incorporation of circular and holistic viewpoints as critical elements to improving
Indigenous decision-making (Black and McBean, 2016).

5.3 Indigenous Decolonizing Methodologies
Indigenous methodologies describe the challenges related to contemporary issues such as
access to safe drinking water and adequate wastewater treatment, as a manifestation of
the colonial impacts that exist in the very recent history of Indigenous people. Simpson
(2004) argues that colonialism is typically not included in environmental management
literature. While the work of Nadasdy (2003) and Ellis (2005) do not explicitly refer to
the effects of imposed colonization, there is significant discussion of the unequal
relationship between Indigenous People and government.

Nevertheless, increasingly, there is mention of the need for decolonization approaches as
ways to counteract the impacts of colonialism, and encourage sustainable and prosperous
Indigenous nations. McGregor (2012) suggests that a key step towards decolonization is
a process of remembering, noting, “It is important to understand and dismantle the
process of colonization and how it has impacted our communities.” (p. 403).
Decolonizing methodologies have been used in health and education, and the values of
decolonization are being increasingly recognized (Ball, 2004; Bartlett et al., 2007).
Decolonizing frameworks challenge western approaches, and require “reformulation of
underlying assumptions and methods” (Bartlett et al., 2007, p.2371).
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To understand decolonizing methodologies, an understanding of colonizing is necessary
whereby “a foreign settler population arrives in a new land to create a new colony, and
over time, expropriates and/or suppresses many Indigenous peoples’ lives and identities,
resulting in significant chronic stress” (Bartlett et al., 2007, p.2375). Of even greater
importance is the far reaching effect of colonization, or continued colonial suppression,
where western-based assumptions are utilized to develop programs to address concerns
caused by colonization of Indigenous people (Bartlett et al., 2005; Bartlett et al., 2007).
New Zealand Maori researcher, Linda Tuhiwai Smith (1999) was one of the first
individuals to bring attention to the concept of ‘decolonizing methodologies’. Smith
wrote that decolonization “does not mean and has not meant a total rejection of all theory
or research or Western knowledge. Rather, it is about centering our concerns and world
views and then coming to know and understand theory and research from our own
perspectives and for our own purpose” (Smith, 1999, p.39).

Understanding the effects of colonialism is an important step in the application of
decolonizing methodologies. Tanner’s (1999) work among the James Bay Cree of
Northern Quebec identified the specific effects of colonization, with respect to the Indian
Act (in Canada) and the resettlement of Indigenous peoples on reserves. These included:


Disorientation: the effect caused by a lack of self-government and management
capacity as a result of the imposed bureaucratic and capitalist environment.



Disempowerment: the effect caused by coercive enforcement of colonial laws and
policies by government authorities.

145


Discord: the effect resulting from people’s inability to fulfill traditional, social,
cultural, and spiritual obligations.



Disease: the effect caused by resettlement of Indigenous peoples onto reserves,
resulting in inadequate nutrition, sedentary lifestyles, and reduced ability to take
part in traditional Indigenous activities.

The root causes of many infrastructure problems within communities are the result of
years of tenuous relationships with governments. These, at times, unhealthy relationships
greatly impact and limit Indigenous communities’ ability to govern and exist within their
traditional and cultural ‘ways of knowing and doing’, in addition to limiting their ability
to find meaningful participation in decision-making within their communities. Ermine
(2007) suggests that a more, “cooperative spirit between Indigenous peoples and Western
institutions, will create new currents of thought that flow in different directions and
overrun the old ways of thinking” (p.203).

In Wilkes’ (2011) research on increasing Indigenous voice in environmental decisionmaking, he noted that researcher Simpson stressed that land protection is necessary for
decolonization. “It's resistance, it's resurgence, it's about protecting the territory that's
been our Ancestors' and that we want to be our children’s despite the imposition of settler
governments in our lands.” (p.225). He argued that rather than trying to position
Indigenous processes within the confines of governmental processes, participants in his
study “envisioned an opportunity for Indigenous communities and Canadian governments
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to come to together to create a new process, or tool, based upon the principles of the
original relationship.” (p.226).

5.4 Decolonizing Water Safety Plans
In 2012, the World Health Organization released the Water Safety Planning for Small
Community Water Supplies: step-by-step risk management guidance for drinking-water
supplies in small communities (WHO, 2012). Water safety plans (WSPs) center on
preventative risk management of water supplies. WSPs are tools that comprise system
assessment and design, operational monitoring and management plans (Davidson et al.,
2005). It requires that risks to drinking-water safety are identified, prioritized and
managed to help protect drinking-water quality, and minimize potential before problems
occur. The water safety plan itself is just a way in which to document a process, and is
the beginning of a ‘circular process’ (WHO, 2012). Dedicated implementation of the
WSP is an important parameter to it’s’ success.

As is often the case, not all risks can be immediately minimized (for example, due to
limited resources), and a WSP allows for the prioritization of different activities that need
to be undertaken over time. It has been shown that successful water safety planning
requires time and commitment at every level within the community (WHO, 2012). It is
also noted that developing a WSP “will improve day-to-day risk management and
operation of the water supply and will ultimately lead to consistently safer
water…[providing] a catalyst to develop essential skills and capacities of community
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members, [encouraging] a team-based approach, improving cooperation and engagement
with stakeholders and technical experts” (WHO, 2012, p.5).

The importance of understanding the limitations to WSPs is relevant, especially vis-à-vis
their implementation. Kot et al. (2014), argued that a “WSP approach is considered the
best method for achieving safe drinking water, the potential impact of such an approach
is often overshadowed by implementation challenges.” (p.27) including operational and
capacity issues. Perrier et al. (2014), noted that a WSP tool that is adaptable to a
particular community’s context without compromising the integrity of its goals or
approach can provide communities of all sizes with improved water supplies and overall
community health and well-being” (p. 1152). The authors further argued that support at
all levels, across stakeholders, was necessary to ensure positive change, and to minimize
the risk of the WSPs “being viewed as yet another top-down bureaucratic exercise.”
(Perrier et al., p. 1152). While the work by Perrier et al. (2014) focused broadly on small
communities, the findings could have even greater importance in the context of
Indigenous communities.
5.5 Research Objectives
To date, very little work has been done on understanding the applicability of WSPs
within Indigenous communities. Indigenous communities within Canada may find it
difficult to apply the WSP approach. The top-down or one-size-fits-all approaches that
continue to exist within the construct of water and wastewater design and management,
typically do not take into account the unique context of Indigenous communities.
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There exists the need to identify what type of Indigenous-led decision-making
approaches are suitable from a community perspective, how existing barriers can be
overcome, and how these approaches can be implemented to mobilize decision-making
power in Indigenous communities. There exists a gap in understanding how decolonizing
methodologies can be implemented, and what tools exist to support the support these
decolonizing methodologies.

The objective of this research was to investigate the suitability of WSPs as a tool within
Indigenous communities in Canada, and to develop an Indigenous-driven approach to
water security and sustainability. Building from decolonized methodologies, a framework
was developed during the course of three years, which included collaboration between
research teams and communities to identify important key elements to bottom-up
approaches to water security and sustainability, and develop tools to assist communities
in developing community-driven WSPs.

5.6 Approach
The team involved in this research was led by the University of Guelph, and included a
diverse group of individuals from across Canada, covering the fields of engineering,
geography, anthropology, and Indigenous studies from Wilfrid Laurier, University of
Saskatchewan, and Nipissing University. In addition, researchers partnered with four
communities from three provinces: Ontario, Quebec and Saskatchewan.
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This project was divided into two phases, with Phase 1 focusing on bringing together the
research team to develop a decolonized framework for WSPs. Phase 2 focused on the
application of this framework through various activities, including engagement sessions
and guidance workshops. The development of tools or best practices also formed the
basis of Phase 2. The project included engagement sessions, guidance workshops and
semi-structured interviews conducted with community members on their relationships
with water, water governance, and water/wastewater systems usage and concerns.
Principles of Indigenous research methodology were incorporated using the principles of
OCAP: Ownership, Control, Access and Possession, through which research can identify
ways for Indigenous people to make decisions about the nature and process of research
that is conducted and the ownership and control over data collected (NAHO, 2007).

5.6.1 Community Engagement
Various activities for community engagement were used, piloted and tested as part of this
research project including:


Community Meetings:
o Meetings with community liaisons, community-based researchers, and
project team members to discuss community-based knowledge
mobilization projects.



Youth-Centered Engagement:
o Water testing activities, youth-elder engagement activities, photovoice
projects (where students expressed state of community water supplies
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through images), student outreach activities with local universities focused
on education around water and wastewater management


Enhanced collaboration through social media:
o Wiki website development to share innovative strategies and best practices
for water and wastewater management.



Land-Based Activities:
o Canoe trips and knowledge circles that helped to clearly articulate the
interconnectedness of land and water, and community health.



Traditional Knowledge Activities:
o Interviews with Elders; development of Water Stories that helped to
translate technical knowledge (e.g. engineering reports) and incorporated
traditional and local knowledge into refined community-focused reports
that could be shared with local government.

These activities are described in more detail in subsequent sections.

5.7 Findings
The outcomes of this research project are presented below. The development of the
framework is discussed (Phase 1), followed by a detailed assessment of the framework
and identification of important tools (Phase 2).

151
5.7.1 Phase 1 – Development of a Framework
A framework was developed based on applying a decolonized, bottom-up participatory
methodology for Indigenous decision-making to water and wastewater management. At
the outset of the project, research participants were invited to a two-day workshop to
develop an Indigenous-centered methodology for WSPs. The WHO WSP guide was
presented and researchers and community members were provided with the opportunity
to discuss how this approach could be adapted to Indigenous communities. Researchers
highlighted the need for ‘decolonized’ approaches, and emphasized the importance of
understanding the unique historical and cultural context of Indigenous people.

Participants noted that the emphasis on “safety” in a WSP had a negative connotation,
and preferred the idea of “security” and “sustainability”. Participants also noted that the
methodology should be more holistic, including wastewater management, and needed to
recognize the “importance of operators and managers in maintaining [water and
wastewater systems]”. This is similar to findings by Bartlett (2005), where research
indicated that Indigenous participants had different definitions of wellness, health and
disease, and therefore programs need to take into account these unique perspectives.

The outcome of the workshop was the creation of the First Nations’ Water Sustainability
and Security Strategy. Building on Tanner’s work on the four impacts of colonialism it
was proposed that the decolonized strategy include four elements: Re-orientation, Reengagement, Re-empowerment, and Reflection (Figure 5-1). These four elements were
argued as a means of building stronger communities by building awareness, and
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promoting water security and sustainability while advocating for community-driven,
decision-making processes. Each of the elements of the framework is discussed in greater
detail below. It is the intent of the framework to incorporate traditional knowledge and
local understandings with scientific and technical knowledge, and encourage
collaboration across boundaries of discipline and knowledge system.

Re-orientation
• Consider the past, present,
and future; map te territory
and water.

Reflection

Re-engagement

• What works, what didnt?

• Find leverage points to
reduce vulnerabilities

Re-empowerment
• Prioritize and take acton

Figure 5-1 Decolonized Framework for Water and Wastewater Management
5.7.2 Phase 2
Following the workshop, the Water Sustainability and Security Strategy was piloted in
communities by research team members, and carefully documented so as to capture best
practices and lessons learned, as well as refine the strategy further. Community members
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were also engaged on the relevance of the proposed strategy and given an opportunity to
share their insights.

5.8 Discussion
Each of the four elements of the strategy is discussed in detail, along with the relevant
community activities.

5.8.1 Re-orientation
The re-orientation process is designed to reacquaint the community with the land, history,
and water through gathering and identifying existing and key knowledge systems and
recourses. This phase is specifically community-based and therefore the role is small for
policy-makers and government. The initial phases focus on identifying and gathering
existing oral histories, visual histories and archives around water, identifying and
gathering existing water-related data and information, identifying gaps in any of these
stories, and generating new oral histories. One tool that the community may use to clarify
their water history is to identify and map the surrounding watershed of their community.

The intent of this phase is to allow decision makers and community members to gain a
more comprehensive understanding of the community’s history as it relates to water and
wastewater. The goal is allow community members to be engaged in the early stages of
decision-making, and to be provided with as much information as possible so as to ensure
meaningful participation going forward.
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Examples of activities undertaken during this phase included the gathering of all water
resources within the community to create one cohesive Water Story. Water stories
engage members of the community, including youth, as they were given the opportunity
to visit different significant water areas within a community, and then invited to share
their experience with community members, as well as Elders. Activities included in the
development of a water story are articulated below.

5.8.1.1 Identify and gather existing oral histories, visual history, archives around water.
Before delving into the other parts of the re-orientation process, it is important to find
what resources already exist in the community around water. This could include
community documents, maps and records as well as photographs and videos of
community gatherings and conversations around water. The Public Works department
will have some of these records and they may also be able to connect you with other
individuals or organizations who can share some of this knowledge.

5.8.1.2 Identify and gather existing water related data and information.
These data could be drawn from existing water treatment facility records, historical
records or government documents. It is also important to survey any academic
publications that might include the community or documents, which touch on similar
issues in other communities.
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5.8.1.3 Identify gaps in knowledge and information.
Existing records and documents are compiled to gain a more comprehensive
understanding of what information is missing from these records. Discuss with
community members the gaps in information and what areas are the most critical.
Identifying gaps will help in making the decisions around what the best plan will be for
the research team and community in order to address community needs relating to water
safety and security.

5.8.1.4 Generate new oral history & traditional history.
Work with community members in order to generate new ways to share knowledge
amongst the community. This can be accomplished in a variety of ways, including:
through conducting interviews with the knowledge keepers and Elders, through engaging
the youth, through community gatherings and activities. Community members should
decide what is the best approach will be for generating discussion and sharing of
knowledge.

The water stories are developed to attempt to take into account western and traditional
knowledge and history of drinking water in the community. Through discussions with
elders, community members, external consultants and review of available documentation,
the goal of a water story is to summarize key information, demystify technical
information and present a cohesive summary for Chief, Council and community members
to enable increased participation around decision-making on water and wastewater
treatment.
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Based on the information gathered during this initial phase, next steps should focus on
expanding engagement beyond those directly participating, to as many community
members as possible. This could be done through developing interactive maps, creating a
community water story or building web-based resources. In this research work,
community water stories were posted to online community webpages, and interactive
maps provided through Chief and Council. Overall, communities responded to the ability
to easily access information, the highly visual ways of presenting information, and the
incorporation of traditional knowledge into water stories. Community members
specifically noted the importance of including ‘oral histories’ and documenting the
stories, as important ways to ensure that the “community’s culture and history carry
forward to the decision-makers of tomorrow”.

5.8.2 Re-engagement
The re-engagement process involves the participation of all stakeholders in the project,
including community members and leaders, policy makers, researchers, and any other
relevant stakeholders. The overall goal of the re-engagement process is to: open dialogue
within the community; identify risks and vulnerabilities; and, to determine next steps in a
community-based decision-making process around water and wastewater management.
Several tools are noted below to assist in achieving these goals.
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5.8.2.1 Community Engagement/Understanding Context
The first step of community engagement in the context of a water project was to complete
a baseline assessment. This is an established engineering tool for evaluating
infrastructure, but it typically focuses on the technological aspects of the system. It is
necessary to extend beyond the technical sphere using quantitative and qualitative data
collection tools to capture and synthesize the local context with respect to drinking water
and wastewater infrastructure. Tools to be used during this phase could include, but are
not limited to: key informant interviews, process flow diagrams, focus groups, causal
maps, community questionnaires, and community meetings.

In one of the participating communities in this research, participants were asked to take
part in a ‘fishing’ activity, where the various infrastructure design constraints and criteria
were printed on paper fish with a paper clip added to the ‘mouth’ of the fish. Community
members attending the event were invited to ‘catch’ the fish off the floor with poles. In
teams, the community members were asked to arrange the various constraints and criteria
fish in order from most important to least important. There were also blank fish available
so additional factors that were not previously identified could be included. The activity
was seen as successful by both the community members and the decision-makers, as it
allowed for community members to articulate their points of view clearly.

Following this, a decision making tool was developed by Master’s student Allan Gordon,
at the University of Guelph in partnership with community members, to guide
infrastructure decisions through the incorporation of community-driven constraints and
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criteria (Gordon, 2014). The purpose of this tool is to assess all possible infrastructure
design options and evaluate the options in terms of the established constraints and
criteria. The criteria in the matrix were assigned a weight between 0 and 100, based on
rankings completed by researchers, decision-makers, and community members (defined
during the ‘fishing’ activity presented above).

Planning processes that rely solely on external expertise often result in systems that do
not reflect local culture and values, and results in little community ownership, pride, and
trust. The tool developed allows clients/communities to identify appropriate constraints
and criteria, to then develop a system to rank different criteria relative to one another.
Once ranked, the criteria are incorporated into a decision analysis or decision matrix tool,
thereby bringing additional transparency to the decision-making process. The outcome
was a functional decision-making support tool that reflected the priorities of the
community members and satisfied the expectations of technical experts that work with
that community. This serves as a best practice for incorporating community members
into the decision-making process around water and wastewater management.

5.8.2.2 Create a Water Strategy Team
A vital part of the re-engagement phase is the creation of a water strategy team,
assembled by the community. The team should include individuals representing the
community’s interests with knowledge of the water supply system. Members would
assist by identifying and prioritizing potential risks to the community water supply,
including health, social, environmental, and other considerations to promote sustained
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access to safe drinking water and wastewater management. The team would facilitate
dialogue within the community, and encourage Indigenous approaches to increased
engagement with community members and Elders, such as: story-work; oral histories and
accounts of the traditional protection and treatment of water; and, narratives around the
present perceptions of water and wastewater management within the community.

5.8.2.3 Identify risks and vulnerabilities
The identification of risks and vulnerabilities in the community water system was also
addressed in this phase of the framework. The team should be aware of, and document,
the dependencies and technical and non-technical limitations that lead to potential
vulnerability in water and wastewater management decisions.
Some of these dependencies and challenges could include:


Investigate the reliance of Indigenous communities on Federal government to
provide funding for water and wastewater infrastructure and maintenance,
resulting in either underfunded systems or overfunding of inappropriate or overengineered systems.



Identification and increased clarity on issue of dependency upon western or
scientific notions of water, leading to a loss of traditional and local knowledge



Identification of historical reliance on non-Indigenous engineering consultants
and processes which have not taken into account local context regarding a
community’s water supply and treatment systems
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In each community, there are risks and vulnerabilities around water, which need to be
addressed. The process of hazard identification involves identifying actual and potential
dangers and their causes. Hazard identification should be based on community
knowledge, including historical information, such as flooding. Risks within the
community could include: poor water quality; contaminants in the water; inadequate
water supply; inability to transport water because of failing infrastructure; failure to
recognize unique context, including Indigenous relationships with water (i.e. spiritual or
ceremonial purposes); and, lack of funding.

Indigenous knowledge and ideas on water quality and wastewater can differ from
Western concepts of what constitutes ‘clean’ water. Discoloration in the water, for
instance, is deemed unfavorable by Western standards, but many First Nations
communities have been drinking water from lakes and streams without concern for color,
and may not associate the same importance to this aesthetic parameter. Similarly, as was
the case in several communities, there may be distaste for chlorination or the lingering
presence of chemicals in drinking water. It is important for the Water Strategy Team to
consider the community-specific needs during the re-engagement phase and develop
appropriate tools and educational resources to ensure meaningful participation by
community members.

The risks inherent in water treatment vary from community to community. Typically,
top-down driven risk assessment tools have been used by the Federal Government to
assess a community’s water and wastewater risk levels. However, risk is also a matter of
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perception and there is a need to understand risk from a community’s point of view.
Using a narrative approach, it is possible to collect the stories of Elders and community
members and use these to determine their unique perspectives vis-à-vis risk. For
example, while the presence of color in drinking water is typically an aesthetic treatment
issues (e.g. not necessarily a health concern), community members may associate a
higher degree of risk to the presence of color than may be thought. In this case, the way
in which the community may view their water source, and the way in which they interact
with it may be altered. Once these have been established, it is possible to look more
closely at the ways in which the risks are affected by the dependencies to which the
community is vulnerable. Working in collaboration with the water operators and
managers in the community, the quantitative data on the existing water systems and usage
can be used to establish engineering-based risks in existing infrastructure.

5.8.2.4 Determine a Community-Based Decision-Making Process
Once a community has established a baseline, and identified known risks and
vulnerabilities, the Team can begin to determine an appropriate decision-making process.
Each First Nation community has the ability to make its own decisions regarding water
and wastewater management, based on the traditional knowledge held by that
community. Engineers can be useful in helping to identify key leverage points through
which the Water Strategy Team can make suggestions to the community, Chief and
Council and the water treatment operators and public works managers. The team can then
use these processes in the development of risk assessments, the selection of appropriate
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treatment technologies, and community-based decision on water and wastewater
management.

Community members noted the presence of a Water Strategy Team is a valuable tool to
ensure a strong community presence in the decision-making process, and assurance that
“Indigenous ways of knowing and doing are taken into account”.

Re-engagement necessitates time and resources, and is a critical step in the process.
Community members noted that they are often called upon in consultation processes to
provide their insight or input, but that this is rarely taken into account during the
decision-making process. They indicated a strong desire to be engaged meaningfully,
and noted the importance of taking the time necessary to build relationships and trust. In
particular, the Research Team found engaging with youth to be an important element of
re-engagement, and a valuable tool in bringing the community together. Elders noted
that they felt that involvement of youth, and enabling time for Elders and youth to
connect, was critical to ensuring the preservation of historical and traditional knowledge
to the future decision-makers in the community.
5.8.3 Re-empowerment
Participants defined the re-empowerment phase as a time for creativity, invention,
envisioning, reclaiming, and action as the community moves towards self-reliance and
resilience. The focus on this stage is to develop a strategy for reaching the goals that the
community has identified as priorities. Activities performed, and specific tools to help the
re-empowerment phase are described below.
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5.8.3.1 Setting Priorities and Developing Implementation Plans
During the re-engagement phase, emphasis should be made on prioritizing short-,
medium-, and long-term goals and actions for water security and sustainability. A
descriptive risk assessment may help with this step, including evaluating priorities against
relative risks (described above). It is important to assess how likely a risk or hazardous
event is to occur, how serious it could be, and how effective will the current protections
against it be. Priorities do not necessarily need to be framed in terms of risk and
vulnerability, but can also include broader water and wastewater management priorities
of the community. In one of the communities, the long term goal of gaining full control
over water and wastewater management within the community was seen as an important
priority to the community.

Once priorities are identified, it is important to develop clear implementation plans in
consultation with community members and relevant stakeholders. These implementation
plans need to consider a variety of factors, including: capacity development; financial
requirements; policy changes; multi-level stakeholder engagement; and, incorporation of
traditional and local knowledge at every step.
5.8.3.2 Develop Action Plans
As a final step, it is important to clearly outline roles and responsibilities, as well as
expectations. Important questions include ‘who will carry out which actions and when?’
Timelines should be set, with an expectation that these will be reset along the way, as
needed by the community. Community members noted the importance of continuing to
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maintain a place and even a physical space for community members to talk about water
and to “work together to create and maintain safe water for future generations.”

5.8.4 Reflection
During this holistic process, a community reflection could be facilitated through
gatherings, a community website, or printed updates and questionnaires. The goal of the
reflection phase is to maintain transparency and accountability around water and
wastewater management within the community. It is vital that the team, community
members, and any relevant stakeholders come together to reflect as one group, where all
opinions are heard and considered. This is a key component missing from typical
processes that exist today. Often there is no recourse for communities with respect to
water and wastewater treatment and management decisions, and external stakeholders do
not necessarily feel a heightened responsibility to follow-up with the community. There
are many examples from across Canada, of communities where water or wastewater
treatment plants are designed and constructed, but soon thereafter, no longer in use.
These examples are not just a result of poor planning, budgetary restrictions and lack of
understanding of community needs and context, but are also a result of a lack of not
ensuring the long-term success of a design through proper implementation and regular
post-construction check-ins with communities and operators.

Table 5-1 Reflection Phase Questions
General Reflections
1. Was community member satisfaction checked? How was this approached? Is there a more satisfying way to approach this goal?
2. Were all results throughout the phases recorded and shared to the entire community? Transparency is recommended to be kept
between all community members, although this is under discretion to each First Nation.
3. In general, what were the largest struggles encountered? What can be changed so the process is more effective the next cycle?
Re-orientation

1. Were the community members engaged
throughout process?
2. Was a space created to enable oral
histories and narratives to be shared?
3. Was the space created kept under the
initial intention to re-orient the members
of the community?
4. Did the space change at any point? Was
this a positive or negative shift with
regards to the goal of the strategy?
5. What was the most empowering stage
of this phase? Why?
6. What needs the most improvement in
this phase? Why?

Re-engagement

1. Was a community based decisionmaking process used?
2. Were dependencies discussed?
3. Were vulnerabilities identified?
4. Was a risk assessment completed?
5. What approach was used to
identify/assess risks? Was this successful
for the needs of the community?
6. What was the most empowering stage
of this phase? Why?
7. What needs the most improvement in
this phase? Why?

Re-empowerment
1. Do the members of your First Nation’s
community understand policy in terms of
the First Nation relationship with the
Canadian government?
2. Within the system, were any leverage
points discovered? If so, was it helpful to
identify and discuss them?
3. Was transparency kept throughout the
community on the topics of discussion?
4. What was the most empowering stage
of this phase? Why?
5. What needs the most improvement in
this phase? Why?
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The reflection phase is a time to identify what worked and what did not. A community
reflection process could be facilitated through gatherings, a web site, or printed updates
and questionnaires. One goal of this phase is to maintain transparency and accountability
around water work within the community. Key questions that should be addressed during
the reflection phase are summarized in Table 5-1. These questions were developed in
partnership with the research team members and community feedback.

5.9 Conclusions
The intent of this research was to determine the suitability of water safety plans as tools
for Indigenous communities, by adapting the existing WHO guidelines to Indigenous
community context. However, early on in this project, it became clear, through
engagement with community members, researchers and relevant stakeholders, that the
process of adapting top-down approaches to meet Indigenous community needs was not
suitable. Instead, researchers and community members collaborated on developing a
decolonized framework for establishing water sustainability and security in Indigenous
communities which provides strategic guidance on increasing participation of community
member in the decision-making process around water. Through a workshop with
relevant stakeholders, and continued community engagement, a four-phase strategy was
developed and assessed. The four steps of Re-orientation, Re-engagement, Reempowerment and Reflection, were the product of adapting a decolonized methodology
to existing approaches, and fostering a community-based bottom-up methodology.
Researchers from across varied disciplines, and from communities across Ontario,
Quebec and Saskatchewan worked in collaboration on the establishment of the initial
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framework. Stakeholders were engaged through conference presentations at Indigenous
conferences and gatherings, academic publications, workshops, and directly by email,
telephone, and community visits. It was noted that this multidisciplinary bottom-up
approach to water and wastewater management in Indigenous communities could lead to
more sustainable decision-making and solutions to water and wastewater infrastructure
projects. Researchers and community members communicated a strong interest in
gathering and applying traditional and local ecological knowledge in water management
and long-term planning through the inclusion of storytelling methodologies and digital
storytelling/mapping.

Overall, there exists no concrete examples of how to incorporate decolonizing
methodologies into water and wastewater management, how to formalize these
approaches into existing policy and governance structures, and what tools can better
support these approaches. Throughout the course of this research, a unique communitybased framework was developed and tested leading to the creation of meaningful tools
and approaches. This framework, while applied to water safety plans in Indigenous
communities, can easily be adapted to address key questions including: what constitutes
community-appropriate water and wastewater management, including the development
of appropriate policies, procedures and practices building from the proposed framework;
what are the ways to better integrate traditional and local knowledge surrounding water
with technical knowledge related to water and wastewater management and use to
enhance the decision-making process; and, what are methodologies and tools for longterm and community-driven sustainability planning.
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Through application of this framework and the proposed tools, Indigenous communities
can ultimately be re-empowered to improve their decision-making power and control
around water and wastewater management. Existing top-down approaches have not
yielded tangible approaches, and Indigenous-specific solutions are needed in order to
ensure measurable change and progress. A significant contribution of this research is a
unique, decolonized framework that necessitates a significant shift from status-quo
approaches.

Another major conclusion from this research was the importance of collaborating within
the community in a collaborative decision-making process on water and wastewater
management, and ensuring community involvement in decisions. So long as water safety
plans are externally imposed as top-down processes, they will have little applicability to
Indigenous communities as they do not take into account unique realities and historical
context. It is critical that communities establish their own water safety plans through
community-driven processes in order to ensure long-term success.

It is important to note that bottom-up participatory approaches take longer time. In this
project, it took a significant amount of time to engage with community members,
especially to elicit interest in younger members of the community. The majority of the
assessment of the framework related to the re-orientation and re-engagement phases of
the framework. Further work is needed to refine the re-empowerment and reflection
phases of this framework.
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The target end-users for this project are Indigenous communities. However, public works
staff, managers, water and wastewater operators, communities and schools, and
consulting engineers, NGOs, and federal and provincial policy makers will also benefit
from understanding the applicability of decolonized approaches to water and wastewater
management.
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CHAPTER 6 - INDIGENOUS WATER, INDIGENOUS VOICE – A NATIONAL
WATER STRATEGY FOR CANADA’S INDIGENOUS COMMUNITIES

This paper has been submitted to the Canadian Water Resources Journal.

Black, K.E., and McBean, E.A. (2017). Indigenous Water, Indigenous Voice – A
National Water Strategy for Canada’s Indigenous Communities. Canadian Water
Resources Journal. Under Review.
6.1 Abstract
To date, more than 130 drinking water advisories are typically in effect in First Nations
communities across Canada. The Government of Canada has committed significant
resources towards improving the state of drinking water treatment in Indigenous
communities. However, Canada currently lacks a national water strategy to address
emerging issues and threats to water safety in a cohesive manner. In developing a
Canadian water strategy, Indigenous voices must be heard to address the urgent issues
facing these communities across Canada. Key areas needed for an Indigenous National
Water Strategy are noted, involving issues of: legislation, jurisdiction and regulation;
funding; technical components; and, policy and governance as key areas that an
Indigenous Water Strategy could address. A bottom-up participatory Strategy, that
addresses community-specific needs, historical context and urgency, is recommended to
address the water crisis in Canadian Indigenous communities.
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6.2 Introduction
The water-related tragedy in Walkerton, Ontario in May 2000 brought widespread
attention to concerns about the safety of municipal water supplies in Ontario, and in the
broader context, in Canada. The Provincial inquiry into the tragedy, headed by Justice
O’Connor, resulted in the release of a two-volume report containing 93 recommendations
in 2002 (O’Connor, 2002). The inquiry’s investigations included Ontario First Nation
communities in its assessment of the condition of water quality throughout the Province.
In its discussion of First Nations, Justice O’Connor’s report stated that the “water
provided to many Métis and non-status Indian communities and to First Nations reserves
is some of the poorest quality water in the province…water is not provided for aboriginal
people at the standards that generally prevail throughout Ontario” (O’Connor, 2002).
Following this admission, it has been increasingly recognized that there is a major
disparity between the quality and quantity of water that most Canadians are able to access
when compared to the state of water quality and quantity available to many First Nation
communities.

High capital and operating costs, lack of infrastructure, limited local capacity, retention
of certified operators, insufficient funding and lack of water quality testing and
monitoring, lack of a regulatory framework and minimal First Nation involvement in
decision-making, remain the key challenges facing First Nations communities with
respect to water and wastewater management. Throughout the past decade, the federal
government has introduced multiple plans and associated programs intended to help solve
what is increasingly called, a water crisis for many First Nations (HRW, 2016). In 2001,
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what is now known as Indigenous and Northern Affairs Canada (INAC), completed an
assessment of First Nations drinking water systems, which was followed by a 2003 First
Nations Water Management Strategy. In 2005, the Office of the Auditor General
released its review of the First Nations Water Management Strategy, stating that it was
“not meeting the mark” and criticizing the absence of a regulatory regime for First
Nations’ water systems (Auditor General, 2005). INAC responded in 2006 with its Plan
of Action for Drinking Water in First Nations Communities and then in 2008 with its
First Nations Water and Wastewater Action Plan (FNWWAP). While these plans and
their associated programs have reduced the number of “high risk” systems to some
degree, according to the 2011 National Assessment, 39% of water systems inspected
were considered high-risk (Neegan Burnside, 2011)

As of February 28, 2017, there were 126 drinking water advisories (DWAs) in effect in
81 First Nations communities across Canada, excluding British Columbia (Health
Canada, 2017). As part of the British Columbia Tripartite Framework Agreement on
First Nations Health Governance, on October 1st 2013, Health Canada transferred its role
in the design, management, and delivery of First Nations health programming in British
Columbia to the new First Nations Health Authority (FNHA). Therefore, Health Canada
no longer reports drinking water advisories in British Columbia First Nations. The
FNHA’s most recent report shows that as of March 31, 2017, 22 Drinking Water
Advisories were in effect in 16 First Nation communities in British Columbia (FNHA,
2017).
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Bill S-11, an Act respecting the safety of drinking water on First Nation’s land, titled:
Safe Drinking Water for First Nations Act, was introduced in the Senate on May 26th,
2010. This Bill provided for the development of federal regulations governing the
provision of drinking water, water quality standards and wastewater treatment and
disposal in First Nations communities. Federal regulations developed as a result of this
Act, could incorporate by reference, provincial regulations governing drinking water and
wastewater in First Nations communities. When Bill S-11 was first introduced, the
Federal Government introduced a two-year extension of the First Nations Water and
Wastewater Action Plan (FNWWAP). Throughout the initial Bill S-11 engagement
process, First Nations made it clear that the level of engagement being pursued by the
Federal Government was inadequate and that a full consultation process including First
Nation-Federal co-drafting of any new legislation would be an appropriate alternative
course of action. First Nations also indicated that any new regulations should also be
preceded by resources and capacity support to first ‘close the resource gap’ so that First
Nations would be able to meet whatever new regulations were to be developed. While
Bill S-11 was never passed due to dissolution of Parliament in March 2011, a subsequent
Bill S-8 (Safe Drinking Water for First Nations Act) was introduced and passed in 2012.
Criticisms of Bill S-8 included a lack of adequate First Nations consultation, weak
protection of Aboriginal rights, and failure to address the resource gap (Thornton, 2012).

In September 2007 the United Nations adopted the United Nations Declaration on the
Rights of Indigenous Peoples (UNDRIP), a commitment to the continued recognition of
Indigenous Peoples’ culture and way of life. The Declaration describes certain minimum
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standards for the well-being of Indigenous Peoples, including: the right to selfdetermination and self-government; the right to participate in decision-making processes;
and, the right to conservation and protection of their lands and waters, without
discrimination. Canada was one of only four countries in the world to vote against its
adoption in 2008. The House of Commons approved it for domestic implementation in
April 2009, but it was not until November 2010, that the Harper Government acceded to
it. In May 2016, the Minister of Indigenous and Northern Affairs announced full support,
without qualification, of UNDRIP. The implications of UNDRIP in terms of policy
implementation and program delivery, have yet to be determined. The Minister of Justice
has indicated that a key challenge is to determine exactly how to implement UNDRIP
(Kirkup, 2016). Recently, the Trudeau Government made a commitment to First Nations
to end boil-water advisories within five years. This initiative will require significant
collaboration, resources (in addition to those promised in the federal budget), capacity
and a commitment to a nation-to-nation relationship to be successful.

6.3 Indigenous Methodologies
On the heels of the recent changes to a strategic approach by the Federal Government visà-vis Indigenous Peoples, it is important to include Indigenous methodologies in the
discussion of reconciliation, and an Indigenous-led approach to water. Indigenous
methodologies relate the socio-economic realities that exist in communities today, as tied
to the historical and colonial structures that existed. These colonial structures can be
defined as where “a foreign settler population arrives in a new land to create a new
colony, and over time, expropriates and/or suppresses many Indigenous peoples’ lives
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and identities, resulting in significant chronic stress” (Bartlett et al., 2007, p. 2375). New
Zealand Maori researcher, Linda Tuhiwai Smith, one of the first researchers to discuss
‘decolonizing methodologies’ wrote that decolonization “does not mean and has not
meant a total rejection of all theory or research or Western knowledge. Rather, it is about
centering our concerns and world views and then coming to know and understand theory
and research from our own perspectives and for our own purpose” (Smith, 1999, p.39).
Tanner’s (1999) work with the James Bay Cree of Northern Quebec identified the
specific effects of colonization including: disorientation; disempowerment; discord; and,
disease.

Full and meaningful participation by Indigenous peoples has been “marginalized through
a dominant non-Indigenous style of discourse, power imbalances favouring governments,
and state policies that do not address ongoing injustices that structure the foundation of
the relationship between Indigenous peoples and the state” (Irlbacher Fox, p. 160). de
Loë and Plummer discuss four realities that shape Indigenous water governance in
Canada including: protection of constitutional rights and Aboriginal rights and title;
recognition of inherent treaty rights; contrasting western versus traditional views of
water; and, recognition that ensuring rights is insufficient to address needed access and
control (adapted from Booth and Skelton, 2004; Walkem 2006).

The important discussion on colonization and the impacts on Indigenous communities
has largely been excluded from environmental and engineering literature. An integral
step in decolonizing methodologies is the need to “understand and dismantle the process
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of colonization and how it has impacted our communities” (McGregor, 2012, p.403).
Wilkes (2011), examined research on environmental decision-making in Indigenous
communities and argued that there was “an opportunity for Indigenous communities and
Canadian governments to come to together to create a new process, or tool, based upon
the principles of the original relationship.” (p.226). Wilkes’ work also identified key
elements in the decolonization of environmental decision-making, including a need to
understand the relationship that Indigenous peoples have with their respective territories
and a need to respect the autonomy of Indigenous peoples to make decisions about their
territories. Recently, research related to developing a decolonized framework for water
and wastewater management highlighted critical elements to improving Indigenous
involvement in water management, including: recognition of Indigenous knowledge;
recognition of inherent rights; use of inclusive knowledge systems; use of participatory
approaches; and, incorporation of holistic viewpoints (Black and McBean, 2016).

Full participation of Indigenous Peoples in drinking water decision-making has been
limited by capacity, lack of formal protocols and procedures, inadequate resources and,
overall, a lack of respect or recognition of Indigenous rights (Black and McBean, 2017).
Overall, systemic issues need to be addressed in order to improve the level of
engagement on drinking water management in Indigenous communities (Black and
McBean, 2017).
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6.4 Indigenous National Water Strategy
Water safety and security in Canada is increasingly important, especially in the face of
increased resource extraction, urbanisation and climate change. This is even more
important in Indigenous communities across Canada that face extensive challenges to the
provision of safe drinking water. Canada lacks a cohesive strategy to address emerging
issues and threats to water safety (de Loë, 2008). As a National water strategy emerges,
it is important to include an Indigenous voice to the framework. However, these
processes are typically top-down approaches, and a more focused Indigenous Water
Strategy in Canada may be more appropriate given the unique challenges faced by
Indigenous communities across Canada.

The Prime Minister of Canada has urged that now is the time for a “renewed, nation-tonation relationship with Indigenous Peoples, based on recognition of rights, respect, cooperation, and partnership” (Prime Minister of Canada, 2015). A nation-to-nation
approach would involve federal, provincial, territorial and Indigenous governments
together, as First Nations are simultaneously citizens of Canada, a province or territory,
and their Indigenous Nation.

The purpose of this research project was to engage relevant stakeholders (including
Indigenous and non-Indigenous representatives) on the need for an Indigenous National
Water Strategy, and to gain insight into the key areas of focus for an Indigenous Water
Strategy. The intent was to determine key areas of focus in the establishment of an
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Indigenous water strategy, and identify next steps to address the lack of safe drinking
water faced by many communities across Canada.

It was also important to include non-Indigenous participants in this research study. In
water and wastewater management, consultants, governments and other non-Indigenous
water professionals are present at many levels within the decision-making process. For
example, engineers are often hired as consultants to investigate and assess the quality of
water or existing treatment efficiencies; they work within government to manage
consultants, inform policy, suggest appropriate guidelines and standards; and are often
hired to manage the construction, operation and maintenance of water and wastewater
treatment facilities. Specifically within Aboriginal communities, engineers and
consultants are responsible for conducting community information sessions, assessing
existing capacity and recommending appropriate solutions to water and wastewater
management issues.

6.5 Methodology
A semi-structured open-ended interview guide was developed as part of a larger research
project, with questions related to: community history, the water supply system,
challenges to the provision of safe drinking water and wastewater treatment, and current
role of the community in the decision-making process. A trained interviewer (the first
author) performed all interviews in person or over the phone, in accordance with standard
qualitative practice (Hay, 2005). Principles of Indigenous research methodology were
incorporated using the principles of OCAP: Ownership, Control, Access and Possession,
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through which research can enable ways for Indigenous People to make decisions about
the nature and process of research and data (NAHO, 2007). OCAP® stands for
Ownership, Control, Access and Possession through which research can enable “a way
for First Nations to make decisions regarding what research will be done, for what
purpose information or data will be used, where the information will be physically stored
and who will have access.” (NAHO, 2007, p. 1). Ownership refers to the relationship of
a First Nations community to its cultural knowledge/data/information; control relates to
the rights of First Nations people to exercise control on all stages of the design process;
access relates to the right to all information and rationale for decisions to ensure
transparency; and possession promotes ownership of the processes and outcomes. It was
the intent of the interview process to foster a respectful environment where interviewees
were active members of the research process, in keeping with principles of OCAP and
relevant resources in the literature (NAHO, 2007).

The study was conducted with Indigenous and non-Indigenous representatives from
across Canada. Non-Indigenous participants included representatives from the public and
private sector engaged in water and wastewater management, design and policy.
Indigenous representation consisted exclusively of First Nations leaders (chiefs and
council members) and community members (water technicians) involved in water and
wastewater management including operational, training and administrative roles.

Indigenous participants represented communities with varied demographics and
geographic locations including more rural communities, small and large communities,
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and varied economic conditions from Ontario, Saskatchewan and British Columbia.
Participants were identified and selected through a ‘snowball’ sampling technique (after
Atkinson and Flint, 2001), in addition to purposeful sampling. Many participants were
involved in regional-based activities around water governance, and were able to suggest
names of suitable individuals who would be interested in participating. In total, 15
participants participated in this study, including 9 self-identified Indigenous participants,
5 self-identified non-Indigenous participants, and 1 participant who did not specify. At
the request of all communities, locations and names are not disclosed. This anonymity
provided participants with the ability to share their opinions and concerns in a welcoming
environment, reducing social desirability bias, and helping to foster trust and respect.
Any concerns related to the dissemination of information publicly were respected, and
some responses have subsequently been removed.

Coding and thematic analysis of the data was performed in accordance with existing
practice (Aronson, 1994; Bazeley, 2009). To do this, a series of initial codes were
established to identify emerging themes. Following initial coding, secondary coding was
performed to establish key, or overlapping themes, to determine key considerations in the
establishment of an Indigenous National Water Strategy. Initial coding was completed
with names, position, and locations omitted in order to reduce research bias. The
responses represent both Indigenous and non-Indigenous perspectives on key elements of
a holistic approach to water for Indigenous communities. Participation in the research
was voluntary, and there are possible concerns about consulting individuals including the
representativeness of experts or leaders for the whole community, region or nation. It
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was not the intention of the researchers to develop findings that could be applied writlarge across Indigenous communities, but rather to present considerations that must be
part of any meaningful discussion on water in Indigenous communities. Specifically, the
aim was to engage in a fulsome and meaningful dialogue at the community-level.

6.6 Results & Discussion
Participants were asked to speak during the interview to the need for an Indigenous
National Water Strategy. Participants were also asked to discuss what they felt were the
key gaps or challenges that an Indigenous National Water Strategy could address. The
findings are presented as general findings based on coding described in the methodology.
The analysis was done without disaggregation of whether the participant was Indigenous
or not, and the results therefore represent the key commonalities expressed by the
participants. Secondary analysis did not point to any specific differences between
Indigenous and non-Indigenous participants, which may be a result of the type of expert
that participated in the study. Similar to previous research, “the use of experts provides
validity to the research; the selected experts had a variety of experiential knowledge and
professional qualifications which were important in their understanding of traditional and
current perspectives” (Levangie, J., 2009, p.37). Analysis of responses pointed to four
key thematic categories that need to be included as part of an Indigenous National Water
Strategy: legislation, jurisdiction and regulation; funding; technical components; and,
policy and governance. These are each described below.
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6.6.1 Indigenous National Water Strategy
Overall, interviewed participants responded favourably to the notion of an Indigenous
National Water Strategy. All study participants interviewed noted there was a need for a
cohesive, Indigenous-centred approach to the provision of safe drinking water in order to
address the community-specific needs. It was noted,

“Indigenous communities aren’t the same as small [non-Indigenous] communities
or remote communities, and while they may have similarities, we need to tackle
Indigenous water issues, using Indigenous methodologies, and in an Indigenousled way”.

There was consensus that there exists an urgency to address drinking water issues within
Indigenous communities, noting:

“Drinking water issues in Indigenous communities are more pressing, and need to
be tackled now.” and,

“In the absence of a Canadian National Water Strategy, there is an opportunity to
recognize Indigenous communities have unique needs, unique histories, and
unique relationships with water that a specific [Indigenous] approach could
address”.
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While all participants were in agreement that an Indigenous-centered strategy was
needed, a few participants indicated that this could be included as part of a larger Canadawide strategy. However, several participants urged caution regarding attempts to include
an Indigenous piece as part of a larger strategy, noting:

“The inclusion of a First Nations piece into a larger Canadian strategy is risky…it
opens communities up to the same top-down approaches that have been applied
for the past fifty years and more.” and,

“There is a risk of Indigenous participation being stifled if they are merely
included as part of a larger over-arching strategy….[Indigenous People] must be
the focus, and a strategy developed by Indigenous communities for Indigenous
communities has the best chance for success.”

6.6.2 Key Considerations of an Indigenous National Water Strategy
The four thematic areas of focus described by participants are described below.

6.6.2.1 Legislation, Jurisdiction and Regulation
As previously mentioned, Bill S-8 was approved by the previous Harper Government,
and following the 2015 election, on December 8, 2015 Trudeau, as Prime Minister of
Canada advised the Assembly of First Nations that the Government of Canada would
conduct a full review of the legislation imposed on Indigenous Peoples by the previous
government and any legislation that is in conflict with rights, inconsistent with the
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principles of good governance or makes no public policy sense, would be repealed (Prime
Minister of Canada, 2015).

Depending upon how the Government of Canada chooses to proceed, there is a need to
address inherent policy issues within the Act, and provide guidance on the suitability of
specific provisions in the legislation. If the Safe Drinking Water for First Nations Act of
2008 is repealed, there is an opportunity for Indigenous representatives to serve a
renewed role in the co-drafting of new legislation, and/or to manage a consultation
process. Based on responses, a strategy could articulate how to engage Indigenous
communities in the co-drafting of new legislation. Participants in this research noted the
need to address the existing legislative and regulatory gaps that exist, indicating:

“Indigenous communities should be part of the discussion and given a seat at the
table in the drafting of legislation that directly affects their communities. If
legislation is going to be successful, it requires full participation of Indigenous
communities, and more important, Indigenous leadership and presence.”

“The current legislation just doesn’t fit. Legislation needs to take into account the
realities of communities. Any National strategy really needs to provide a
framework for the development and co-drafting of legislation in communities.”

A National Water Strategy might also need to address the multi-jurisdictional landscape
of the provision of safe drinking water to Indigenous communities across Canada. At the
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federal level, responsibilities are shared across departments, including Environment and
Climate Change Canada, Indigenous and Northern Affairs, and the First Nations and Inuit
Health Branch of Health Canada. Provincial/Territorial and municipal governments are
frequently involved, through operator certification programs or municipal service
agreements. Participants highlighted the need for a national strategy to navigate the
complexity of this multi-jurisdictional issue:

“Three different departments govern drinking water. Provinces and municipalities
have many tools at their disposal that could be beneficial to communities. It will
be important to address who does what, and when – and a strategy should look at
whether these responsibilities should remain in the custody of federal
departments, or whether responsibilities should be shifted to Indigenous
stakeholders”.

Many participants noted that coherence and connection among the different layers of
government is an important consideration. As regional Indigenous organizations (e.g.
Chiefs of Ontario) begin to address the provision of safe drinking water in their regions, it
would be necessary to determine how a national Water Strategy could support national,
regional and community organizations, what overlap may exist, and how the different
levels can best collaborate on the provision to safe drinking water. It may be that a
regional entity as identified by the participants, could be well positioned to perform
specific duties and responsibilities, such as operator certification and training.
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“There is a need for a National Indigenous organization role as part of the Water
Strategy, an organization that could take the lead on key issues, and help to
provide oversight and overall accountability.”

“Regional organizations such as the Ontario First Nations Technical Services
Corp, or the Chiefs of Ontario are well positioned to take on roles in drinking
water and wastewater management. Operator training, or monitoring and
compliance are key areas where regional organizations may already have the
capacity required, and should be an important part of the process”.

Each federal, provincial and Indigenous authority has a role to play in ensuring safe
drinking water to First Nations. The key will be to determine how each jurisdiction can
collaborate, and work seamlessly in partnership.

Participants echoed that rather than have legislation and regulations imposed on First
Nations communities, the co-drafting of policies and legislation is an important place to
begin, because it builds agreement on governance and determines funding, at the outset.
Section 35 of the Constitution, and the honour of the Crown require that consultation and
accommodation occur when Indigenous rights may be impacted. However, it was noted
collaborative consent goes far beyond this level, where the goal is to ensure no impact on
rights, and whereby parties collaborate on the creating of laws, policies and revenue
arrangements. This is an approach that has the potential to lead to reconciliation.
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Several participants cited the examples of the Government of Northwest Territories
(GNWT) as a model for a collaborative process. The GNWT is a leader in consent-based
discussions with Indigenous peoples, specifically through their work on the development
of legislation, policies and plans, negotiations on ownership and use of lands and water,
specific resource management agreements, and resource revenue sharing agreements
(Miltenberger, 2010). The GNWT uses a co-drafting approach in developing its laws,
through the establishment of working groups comprised of senior GNWT officials,
Aboriginal governments, and all party’s legal counsel. The process took three years, and
went through regular public consultation after it was completed. Given the success of
their first approach, the GNWT is collaborating on five more laws, including the Waters
Act, and Environmental Protection Act (Miltenberger, 2010). Initial collaborative
approaches took time to establish trust, and move past old ways of approaching
legislation development. The Water Stewardship Strategy was developed in much the
same way, through the establishment of a Working Group and Aboriginal Steering
Committee (Miltenberger, 2010). The Water Stewardship Strategy is a policy and action
plan regarding water use and protection that was signed by Canada, the GNWT and all
Indigenous governments in the NWT. This example serves as an important precedent
model to achieve safe drinking water legislation that is supported by Indigenous
governments.

Participants highlighted the need to clearly articulate who would take an oversight role
vis-à-vis water, as well as how licensing, approvals, inspection and enforcement would
be addressed. A strategy may need to articulate how it will enable the development of
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monitoring programs, tracking of boil-water advisories, and the development of risk
assessment and audit criteria. It was suggested that communities could select consultants
to perform audits of facilities (technical assessments) or peer review among member
utilities but on behalf of communities, rather than those consultants that are approved by
the Federal Government. Participants noted the need for regular plant inspections and
reporting to Chief and Council could help focus attention on specific water issues that
require resolution.

6.6.2.2 Funding
Financial resources are not equally distributed between First Nations and other
Canadians. The Assembly of First Nations reported in 2005 that funding to First Nations
was approximately one-half what federal, provincial and municipal governments spend
on the average Canadian (AFN, 2005). It is imperative that First Nations communities
have access to the funds needed to bring improve their standards of living and health.
Generally speaking, among the participants there was a perception that while funding has
been provided, very little has been changed or improved in the way of improved water
quality, monitoring or treatment (Davids, 2006; Eggertson, 2008). However, there is
evidence to the contrary. Swain et al. (2006) noted that from 2002 to 2007, INAC
acknowledged that budgeted capital “for water and wastewater systems turned out to be
one-third to one-half of what was actually needed” (p. 22). Participants reiterated this
notion, saying:
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“There is still a lot of money needed to fix the massive infrastructure deficit in
communities across Canada. In actuality, we have only just hit the tip of the
iceberg, and if funding issues aren’t address in the short term, we risk
endangering more lives. It might seem like a lot of money, but it’s no different
than the millions of dollars spent, over many decades to provide safe water to the
rest of Canada”

“There is a long history of allocating funds without acknowledging the real issues
and ignoring the right to self-determination, and self-government.”

Participants noted that funding issues are complex, and a fair, adequate and transparent
transfer of funds to First Nations is needed to provide services to their communities. The
re-profiling, and transferring of funds from the Federal Government should be considered
within a National Water Strategy as ways that could increase capacity of Indigenous
governments, and result in the reduction of federal bureaucracy. One participant noted
that discussions are needed, between different levels of government, to agree to a funding
plan that will coincide with a transfer or devolution of responsibilities. There are
important precedents to build from, with participants noting GNWT examples, and the
Navajo Nation in the United States (Miltenberger, 2010, Barney, 2016).

The need for First Nations governments, whether directly, or indirectly through regional
organizations, to have access to national federal infrastructure funds, and water and
wastewater funds to design, build, operate and maintain water and wastewater treatment
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facilities was noted. Participants noted that a First Nations Water Trust could be
established to hold funds on behalf of First Nations to construct, manage, decommission,
or renovate drinking water and wastewater systems.

“There has previously been mention of a First Nations Water Trust, and this could
be an ideal way to fund projects in First Nations communities. As it stands,
communities have to complete a lengthy process, and essentially compete with
other communities to get access to government funding. [First Nations] all need
the money, and should all be included in deciding how money is spent and
allocated.”

The creation of this Trust, administered by an external entity, would arguably put the
decision-making over resource allocation in the hands of those directly affected by the
outcomes, and create greater and more direct accountability for funding decisions.

On March 22, 2016 the Federal Government released its budget, which included: $141.7
million over five years for the improvement of monitoring and testing of on reserve
community drinking water; and, $1.8 billion over five years to address health and safety
needs, ensure proper facility operation and maintenance, and end long-term boil water
advisories on reserve (Government of Canada, 2016). Not only will the Federal
Government be looking for long-term solutions to safe drinking water on reserve, but will
require, through consultation, a strategy for disbursement of funds and continued
monitoring of the efficacy of these funds to increase access to safe drinking water. There
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is already evidence that the Government will fall short of the target to end boil water
advisories unless significant changes are made (McClearn, 2016).

6.6.2.3 Technical Elements
In the development of an Indigenous National Water Strategy, all participants noted the
need to address the technical elements to the provision of safe drinking water, including
operation and maintenance, and the establishment of guidelines for water and wastewater
treatment. Key areas of consideration that a strategy should address: increasing technical
capacity at the community level; developing operator training and certification programs;
articulating and preparing capital plans; and, drafting water and wastewater plant
operating guidelines. Given the diversity of communities across Canada (including
remote, and/or northern geographies), a national strategy might need to address a
diversity of technical issues, including communities that rely on wells, cisterns and septic
systems.

“Everybody is talking about operator training, but the discussion needs to shift to
how to implement and move forward with an operator training and certification
regime for First Nations.”

Most participants noted operator training as a key factor to consider as part of a National
Water Strategy. Several participants noted The Institute of Governance reported on the
certification regime in First Nations communities and proposed eight options (Edwards,
2001), including the concept of primacy. A primacy would allow First Nations
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communities with demonstrable capacity to undertake their own training and
certification, provided it meets certain established standards; these communities would be
granted primacy over water systems if they meet the necessary prerequisites (adapted
from the Navajo Nation model).

“An Aboriginal entity should be responsible for overseeing operator training and
certification. This will ensure a fair and equal process, and access to adequate and
appropriate training.”

“A water strategy should focus on putting more control into the hands of First
Nations. Operator certification, for example, is an area where First Nations could
easily oversee the process from start to finish.”

An Indigenous strategy could investigate these options further, and could establish what
levels of facilities are currently being operated in First Nations communities; what
knowledge, education and experience First Nations operators currently have; and,
identify what the gaps are in terms of training and education requirements. The next step
could be to identify the licensing and training body, and how this may, or may not
include existing governments (Provincial/Territorial/Federal).

The establishment of an Indigenous Water Research Centre of Excellence was noted by
two participants as a mechanism by which stakeholders in an area of Indigenous water
research could be brought together to address important questions. A Centre of
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Excellence could be a place where water research is done, where monitoring data are
housed and analysed, on behalf of all First Nations. The Centre could also provide best
practices in research with Indigenous communities, including providing a snapshot of
research in Indigenous communities across Canada related to water.

6.6.2.4 Policy and Governance
Most notably, participants discussed the importance of an Indigenous National Water
Strategy in articulating the assertion and protection of Aboriginal and Treaty waterrelated rights and the implementation of First Nations drinking water policy, legislation
and regulation.

Participants noted that a strategy would need to address ownership and governance of
water and wastewater systems, and legal and rights-based issues.

“Existing policies and programs do not recognize the inherent right to selfgovernment and self-determination. A water strategy must place the highest level
of importance to this recognition.”

“Incorporating UNDRIP, and recognizing the importance of putting more
responsibility and power back into the hands of communities should be a
foundational element of any water strategy.”
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Several participants noted the need for a strategy to address policy through the
development of water quality standards and guidelines, source water protection plans and
regulatory regimes. Co-drafting of future water policy and legislation was mentioned by
several participants as an important cornerstone of any strategy.

“Water standards and guidelines specific to First Nations communities need to be
developed, and protocols and guidelines should be developed in partnership with
Indigenous representatives.”

“Co-drafting of regulations and legislation are important ways for Indigenous
voices to be heard, and for community needs to be addressed. It isn’t sufficient to
involve Indigenous people at the end of a process, there needs to be an active role
during the development of guidelines and standards.

6.6.2.5 First Nation Water Commission
At several junctures of this research, the notion of an Indigenous Water Commission
(IWC) was mentioned. The idea of a First Nation Water Commission (FNWC) was first
articulated by the Expert Panel. The panel suggested it would be responsible for
licensing, construction and operation of water and wastewater facilities, inspection,
enforcement, and administrative penalties (Swain, Louttit and Hrudey, 2006). The
Commission would be arm’s length from the Minister and First Nation communities to
avoid conflicts of interest in decision-making. Potential roles include: providing policy
advice to the Minister; leading consultations with First Nations on policy and legislation
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respecting water use on reserve; providing information on First Nation Peoples’
traditional laws and knowledge about water use; and, engage in regulation, enforcement
and accountability on the provision of safe drinking water (e.g. approvals, licensing,
inspection).

The roles, responsibilities, structure and long-term sustainability of a FNWC must be
clearly defined at the outset, and there are several considerations to take into account.
Above all, a nation-to-nation collaborative approach (there are a number of existing
examples from the Northwest Territories), should be championed by a FNWC as a
critical step towards self-governance of water. The implications of the Safe Drinking
Water for First Nations Act must be taken into account, including the potential for a
FNWC to be involved in any drafting of revised or new legislation. A FNWC must also
determine how it will work with provincial or regional water authorities, or a regional
FNWC, to ensure that each jurisdiction can collaborate and work seamlessly in the
provision of safe drinking water. Finally, short-term and long-term funding needs must
be assessed such that there are adequate resources to address the urgent needs within
communities, while ensuring enough resources to continue to ensure access to safe
drinking water. The recently announced Federal Budget is a first step to addressing
funding needs to improve access to safe drinking water.

Participants noted that an Indigenous Water Commission could help potentially address
the technical, policy, governance, management and reporting elements in the provision of
clean drinking water including: operator training and certification, operating guidelines, a
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First Nations Centre of Excellence, legal review, co-drafting of legislation, establishment
of water quality standards, development of source water protection plans, auditing,
monitoring, inspection, licensing, compliance, and enforcement.

Short-term goals of a Commission could address the urgent technical issues facing
communities, as well as consider the legal and governance issues to address and fix the
system long-term. In the short-term, the reduction of DWAs, the reduction in medium
and high-risk treatment systems, and the development of collaborative processes with
Government are vital. The long-term focus could be on financial sustainability, the
devolution of responsibilities and enhanced First Nations management of water onreserve.

6.7 Conclusions
The establishment of an Indigenous Water Strategy that addresses the technical, political
and economic challenges facing First Nations in the provision of safe drinking water
should be undertaken, with full partnership of First Nation leadership, communities and
government. This research has shown that an Indigenous Water Strategy could help to
shape a framework for addressing Indigenous water issues across Canada. Through
interviews with relevant stakeholders across Canada, issues of: legislation, jurisdiction
and regulation; funding; technical components; and, policy and governance are key areas
that a Strategy could address. The concept of an Indigenous Water Commission was also
raised as another potential avenue for improving Indigenous control over water and
wastewater management.
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A Steering Committee, comprised of individuals from all varied backgrounds across
Canada could help direct and shape the strategy. A recommended next step would be to
establish a committee of representatives from across Canada that could begin the process
of drafting an Indigenous Water Strategy.

According to participants an Indigenous Water Strategy must place a priority on
immediate and substantive First Nations involvement in the delivery of safe drinking
water, with a focus on:


Immediate and continuing reduction in boil water advisories;



Development of collaborative and cooperative processes between First Nations
and federal and provincial governments; and,



Establishment of a Steering Committee consisting primarily of Indigenous
representatives from across Canada.

A Strategy might also attempt to formalize intergovernmental political processes and
achieve consensus on responsibilities and funding mechanisms for the provision of safe
drinking water by, and for, First Nations. The issues of operator training and certification
would need to be clearly articulated, along with a focus or mandate to develop water
quality standards and guidelines, as well as investigate regulatory and licensing functions.
Long-term issues to be included in an Indigenous Water Strategy, as identified by
participants, include investigating the feasibility of full devolution of responsibilities and
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jurisdiction on the provision of safe drinking water and the financial sustainability
through reprofiling of federal resources.
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CHAPTER 7 – DRINKING WATER SUPPLY SYSTEMS: DECREASING
ADVISORIES AND IMPROVING TREATMENT THROUGH REAL-TIME
WATER QUALITY MONITORING
This paper has been submitted to the peer-reviewed Journal of Water Supply: Research
and Technology – AQUA.
7.1 Abstract
Meeting the Government of Canada’s renewed commitment to eliminate all drinking
water advisories (DWAs) in First Nations communities within 5 years will require a
multi-faceted approach. DWAs in First Nations communities are most often issued for
equipment malfunction, inadequate disinfection and unacceptable microbiological
quality; however, most DWAs are issued on a precautionary basis. While the majority of
DWAs are in place for long periods of time, they do not necessarily indicate unacceptable
water quality. To this end, a method is proposed with considerable potential to decrease
DWAs using real-time monitoring technology to monitor for flow rate, turbidity, pH,
water temperature and free chlorine. Through real-time monitoring systems, communities
can be re-empowered and gain increased control over their water systems, allowing
operators to make corrections or repairs immediately, and to reduce the number of
‘precautionary-based’ DWAs, as well as reduce the frequency and duration of all DWAs.
The potential decreases in number of DWAs issued are estimated at likely greater than
36%, as determined from analyses of advisories.
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7.2 Introduction
The United Nations has recognized that access to safe water is a basic human right but
despite worldwide attention to this issue, Indigenous communities in Canada continue to
lack access to safe drinking water (United Nations, 2010). It has been reported that from
2004 to the end of 2014, approximately 65% of First Nations communities in Canada
experienced at least one Drinking Water Advisory (DWA) (Levasseur & Marcoux,
2015). As a further indication of the ongoing issues of DWAs, as of November 30, 2016,
there were 130 Drinking Water Advisories in effect in 85 First Nations
communities across Canada, excluding British Columbia and the Saskatoon Tribal
Council (Health Canada, 2017). Similarly, as of January 31, 2017, there were 17 Boil
Water Advisories (BWAs) and four Do Not Consume (DNC) advisories in effect in 19
First Nation communities in British Columbia (which includes water systems with five or
more connections and smaller water systems that have public facilities (FNHA, 2016).
Over the past ten years, many communities have continued to face lengthy water
advisories. Some communities continue to have drinking water advisories periodically
issued over several months, with no regular source of safe drinking water being provided.
These various examples are clear evidence that there are substantial issues related to
DWAs on First Nations communities.

As apparent from the preceding, DWAs in First Nations communities are frequent and
persisting. There is increasing pressure from both communities and government, to
address what has been deemed as an unacceptable situation. As part of a commitment to
improve quality of life for Indigenous People in Canada, the Prime Minister committed to
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eliminating boil water advisories within five years, to be created by expending 1.8 billion
dollars towards strengthening water and wastewater infrastructure, as well as141 million
dollars over five years to improve water monitoring and testing (Government of Canada,
2016). The Government of Canada recently announced a lifting of 14 long-term drinking
water advisories in First Nations communities across Canada, including a renewed
commitment to reducing by half, the remaining advisories within three years, and all
advisories within five years (Liberal Party of Canada, 2016).

In response, since there are cases when DWAs are issued as a precautionary measure, an
alternative strategy is to disaggregate precautionary events and actual disruptions to
drinking water quality. An option for an adjusted strategy is needed and, as described in
this paper, reliance upon real-time monitoring is an option for early identification of
problems that can help to reduce both the frequency and duration of DWAs, and alert
operators to problems about which they might not have been aware.

This paper describes an approach which has the potential to significantly reduce the
number of DWAs in First Nations communities. While it is clear that multiple
approaches will be necessary in order to address the diverse nature of DWAs in
communities across Canada, the proposal herein is a possible strategy for identifying
when issues of unacceptable water quality conditions are actually occurring in individual
communities, and avoid those which historically were identified as precautionary but not
based on water quality that is inadequate.
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7.3 Drinking Water Advisories in First Nations Communities
There are three types of DWAs: boil water advisories/Orders (BWAs/BWOs); do not
consume advisories/orders (DNCAs/DNCOs), also called do not drink advisories/orders
(DNDAs/DNDOs); and do not use advisories/orders (DNUAs/DNUOs) (Health Canada,
2016). Regardless of the type of advisory issued, it is obvious that the frequencies of
DWAs (and the various subcategories), are unacceptably high in Indigenous
communities. It is also important to recognize that there are many reasons that may
trigger the issuance of a DWA. Specifically, across all Canadian communities in 2015,
78% of boil water advisories were issued on a precautionary basis due to problems with
drinking water equipment or processes, and according to Environment and Climate
Change Canada (ECCC),
Most boil water advisories are issued because the equipment and processes used
to treat, store or distribute drinking water break down, require maintenance, or
have been affected by environmental conditions. This broad array of reasons
includes issues such as broken water mains, planned system maintenance, power
failures or equipment problems. In some cases, extreme weather or heavy rains
may cause the quality of surface or ground water sources to temporarily worsen,
challenging the drinking water treatment system. Boil water advisories issued for
equipment and process related reasons are generally issued before any actual
decline in drinking water quality and are in place until conditions return to normal
(2016, p. 6).

The precautionary nature of the DWAs indicates that the frequency of DWAs in
communities may not necessarily be appropriate when there is no actual deterioration of
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the quality of the water being delivered. There may be, therefore, a potential to decrease
the numbers of DWAs being issued, on the basis that of utmost of importance is to issue
DWAs when the water is not actually safe to consume, as opposed to for the DWAs
which are just precautionary.

Health Canada works with First Nations communities south of the 60th parallel to monitor
water quality by testing drinking water for bacteriological, chemical, physical, and
radiological contaminants (Health Canada, 2009). Tests are carried out by a CommunityBased Water Monitor, a Health Canada Environmental Health Officer (EHO), or a First
Nations community member. If drinking water quality is unsatisfactory, Chief and
Council are notified, which means it is the responsibility of Chief and Council to issue a
DWA in the affected community (Health Canada, 2009).

As of 2011, the National Assessment reported that 17% of communities had no treatment
or chlorination in place. According to the assessment, the different treatment types across
First Nation communities in Canada, including no treatment in place, are highlighted in
Figure 7-1. Direct use (i.e. no treatment) is most common in British Columbia (where
these sites are typically viewed as having ‘pristine water sources’), whereas Ontario, for
example, only has four cases of direct use with no treatment in place.

Overall, the mean duration of DWAs in First Nation communities reported between 1995
and 2007 was 343 days (Health Canada, 2009). Health Canada has reported that DWAs
attributed to inadequate disinfection or disinfectant residuals post-treatment had the
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longest mean duration, at 590 days (2009). This would suggest that these disinfection
incidents are not “surprise” system failures, but rather chronic issues with providing
disinfection. Similarly, the reason of “Operation of the system would compromise public
health” also had a mean duration of 590 days. Microbiological quality, source water
quality, and equipment-related advisories had mean durations of 361 days, 324 days and
318 days, respectively. As of October 31, 2016, the majority of DWAs (69 total) were in
place for over 5 years (Figure 7-2). While these may be reasonable grounds for issuing a
precautionary DWA, they do not necessarily indicate unacceptable water quality.
According to Health Canada, “It is noteworthy that no advisory has ever been issued due
to epidemiological evidence that drinking water is or may be responsible for an outbreak
of illness” (2009 p. 6).

According to Environment Canada, BWAs are issued when “the microbiological quality
of drinking water is suspected or confirmed to be compromised, meaning disease-causing
micro-organisms, such as bacteria, viruses or parasites, could be in the drinking water”
(2016). The advisories are precautionary in that these BWAs could also be due to
watermain breaks, planned maintenance, power failures or other equipment problems.
Typically, these advisories are “generally issued before any actual decline in drinking
water quality and are in place until conditions return to normal.” and hence may be
precautionary in nature (Environment Canada, 2016).
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Figure 7-2 Duration of DWAs in First Nation Communities (Health Canada, 2016)
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Table 7-1 highlights the recorded causes of DWAs across Canada from 2010 to 2015.
According to data obtained from Environment Canada, the majority of advisories relate
to issues with equipment and process (Environment and Climate Change Canada, 2016).
Advisories issued for other microbiological parameters relate to “changing conditions
inside the drinking water system that typically do not represent a health risk to
consumers” (Environment and Climate Change Canada, 2016).

Table 7-1 Causes of Boil Water Advisories in all Canadian communities from 2010
to 20151
Percentage of boil water advisories
2011
2012
2013
2014
5
5
7
5

Cause of BWA
2010
2015
8
5
E. coli
Other
microbiological
28
18
18
17
14
17
parameters (e.g.
total coliform)
Equipment and
64
77
77
76
81
78
process
1
Based on data obtained from Environment and Climate Change Canada (2016).

Based on available data (Error! Reference source not found.), 74% of advisories in
irst Nations communities as of October 31, 2016, have been in place for over a year, with
the remaining 26% considered short-term, in place for less than a year. While 133
advisories were in place as of October 31, 2016, an additional 24 advisories were issued
and rescinded within the month, for a total of 157 advisories.
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Figure 7-3 Status of Drinking Water Advisories in First Nation communities,
excluding British Columbia, as of October 31, 2016 (Health Canada, 2016)*
*The Issued & Rescinded category refers to DWAs issued in October 2016, and also
rescinded in the same month.

Error! Reference source not found. shows the duration of the DWAs issued and
escinded within one month, in October, 2016. In total, 24 of the 157 DWAs (15%) that
were issued in First Nations communities in October, 2016, were issued and rescinded in
less than a month. On average, for those advisories issued and rescinded within the
month of October, the average DWA was issued for just10 days.
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Figure 7-4 Duration of those DWAs in First Nation Communities that were Issued
and Rescinded within the month of October, 2016 (Health Canada, 2016)

According to SaskWater, the Province of Saskatchewan’s water regulator, precautionary
advisories are most often issued during service and maintenance and are issued under
these circumstances because the quality of water cannot be confirmed (SaskWater, 2016).
In this case, the advisories remain in effect until two consecutive lab samples, 24 hours
apart, confirm the water meets regulations.

The general data presented in Table 7-1 illustrate the situation across Canada and,
specifically in First Nations communities, similar trends for causes of DWAs such as
equipment malfunction and microbiological quality occur. However, lack of disinfection
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(which could mean no disinfection in place or insufficient disinfection in place) or
inadequate disinfection residuals is a major cause for issuing a DWA in First Nations
communities. According to data from First Nations communities from 1995 to 2007
(Figure 7-5), the top three causes for DWAs in First Nations communities were:
unacceptable microbiological quality (based on water quality testing results); inadequate
disinfection or disinfection residuals; and, equipment malfunction (Health Canada, 2009).

Nevertheless, further disaggregation of data is needed in order to understand which
microbiological parameters exceed drinking water guidelines, and where precautionary
DWAs are issued because there may be impairment in the quality of drinking water. It is
difficult to obtain detailed drinking water advisory information, particularly because the
information is typically withheld to protect individual communities. It has been noted
that “Canadian water advisory data lack coverage, timeliness and consistency, making it
difficult to draw fair comparisons across regions or between First Nations and non-First
Nations populations” (Isfeld, 2009). However, there has been increased pressure by
external stakeholders to release more detailed information on the cause of DWAs in an
effort to better understand the root causes and underlying reasons for the high rate of
DWAs in First Nations communities.
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Figure 7-5 Causes of DWA in First Nations Communities (Health Canada, 2010)
1
Reported reasons for advisory issuance as of December 31,
2007 (n=939; note that there can be more than one reason for a
given advisory and that therefore the number of reasons (n=939)
exceeds the number of advisories (n=646))

DWAs can serve as a proxy for access to safe, reliable and clean drinking water (Hrudey
et al., 2006; Patrick, 2011). While DWAs are one way of assessing the situation in
communities across Canada, there are limitations to using DWAs as a proxy for reliable
access to safe drinking water, including inconsistent reporting behaviours, the
precautionary nature of advisories, and reporting timeliness; “very few measures are
available to monitor progress toward improving access to safe and reliable drinking water
in First Nations communities” (Isfeld, 2009 as cited in Galway, 2016).
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7.4 Real-Time Monitoring: A Possible Approach
Real-time monitoring systems have been used in many communities for many years.
Worldwide, there has been significant use of online monitoring and early detection
systems, to detect contaminants. Technology has advanced substantially, including
development of web-based technologies and advancements in online monitoring (Reed,
Burkeholder and Ellen, 2010). Robust and reliable real-time technologies are available to
measure physical and chemical characteristics of raw and finished water, including pH,
turbidity, iron, manganese and chlorine (van der Gaag and Volz, 2008).

Typically, laboratory-testing methods are slow, resulting in delays in response time; for
these measurements, there are limits to provide proper public health protection. While
there is evidence of improved laboratory technologies for rapid testing for water quality
parameters, it is real-time monitoring which provides the opportunity to ensure timely
response and to improve system management, rather than to wait for laboratory results.
Data obtained through real-time monitoring has the potential to be easily accessible by
the operator in a timely fashion.
According to Storey et al. (2011), “despite recent advances in biological monitors and
microsensor technologies, there is no universal monitor for water quality monitoring”,
and therefore it is generally accepted to monitor a variety of parameters. Typically, pH,
chlorine, temperature, and turbidity are monitored using on-line instrumentation (Frey
and Sullivan, 2004). There is evidence that real-time monitoring of chlorine residual
correlates to disinfection performance for susceptible pathogens. Monitoring of chlorine
at different locations has the potential to be amenable to characterize chlorine residuals at
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different locations. Real-time monitoring has the benefit of providing early notification
to changes in water quality conditions (Ziegler, Bennett and Rasmussen, 2006; Wagner,
2009). In addition, real-time monitoring data on water quality allows for improved
understanding of the current effectiveness of the in-situ treatment processes (Wagner,
2009).

Technologies for real-time monitoring are used in many different applications. Glasgow
et al. (2004) refers to real-time monitoring systems that are being installed for drinking
water reservoirs with problematic cyanobacterial blooms. Rodriguez et al. (2002)
mention use of biosensors for rapid monitoring of primary-source drinking water,
especially for sunlight-exposed drinking water systems, although the focus in this case is
on chemical warfare agents.

Real-time monitoring technologies are not without their disadvantages including needs
for regular maintenance, the level of technical expertise required to interpret the
information and the inevitable false alarms. There is additional training/capacity required
to install these systems, as well as potential instrumentation problems and malfunctions.
It has been noted that water utilities have difficulty managing large quantities of data and
“translating them into meaningful information for operational processes” (van der Gaag
and Volz, 2008, p.3).

Real-time monitoring technology can monitor a range of different parameters. Currently
the technology is frequently used for monitoring physical parameters such as flow rate,
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turbidity, pH and water temperature, as well as chemical and biological parameters such
as free chlorine, fluoride, and spectral adsorption (van der Gaag and Volz, 2008).
7.5 Real-Time Monitoring in First Nations communities.
Addressing DWAs in First Nations communities in Canada necessitates a strong
partnership between communities and governments. The use of real-time monitoring
data is a mechanism through which a community can regain control over their water
systems. As was indicated above, some water quality testing can be done outside the
community, but this typically involves considerable lag time between the time of testing
and the delivery of results.

The First Nations Technical Services Advisory Group (TSAG) in Alberta argues that
real-time monitoring systems can allow First Nations communities to have real-time
access to their own drinking water quality, allowing them the opportunity to respond in
real-time to issues that may occur (TSAG, 2012). Other benefits of real-time monitoring
systems include: opportunity to increase the safety of drinking water; real-time alerts to
operators in the event something goes awry; an additional level of security; mitigation of
the risk of water contamination; and, added features to ensure reporting and regular
maintenance is conducted (TSAG, 2012).

According to a 2012 report by John Duncan, through a contract with the First
Nations Technical Services Advisory Group (TSAG), Indigenous and Northern Affairs
Canada invested $10.1 million in broadband connectivity and infrastructure to
develop remote water monitoring capacity for First Nations water systems in Alberta. As
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of March 31, 2012, remote monitoring systems were installed and became fully
operational, providing real -time monitoring of water quality to 57 First Nations water
treatment plants. This continued in 2012/2013 with further installation of real-time
monitoring technology. According to Vaughn Paul, CEO of TSAG, (Parliament of
Canada, 2013)
“We've installed remote water (quality) monitoring devices in every First Nation
water treatment plant in Alberta. They're quite unique in their design and
implementation. They don't use reagents or chemicals to do the testing and the
monitoring. They give us real-time information on the quality of drinking water as
it leaves the water treatment plant, using a sophisticated model and algorithm.”

TSAG also uses a remote water monitoring portal to allow for: real-time monitoring and
aggregation of First Nations data; remote identification of variances and alarm conditions
for plant operators; and, fast and accurate reporting of water quality data to stakeholders
(TSAG, 2015). In addition, according to TSAG, it can allow operators to instantly know
about water quality issues without having to be at the plant, and the early detection
system helps to reduce frequency and severity of water quality incidents (TSAG, 2017).
All real-time monitoring data are housed in a centrally-located website (rwms.tsag.net)
which allows those with access to view the data at any time. According to TSAG, the
systems installed include four monitoring probes that measure pH, total suspended solids,
free and total chlorine, colour, temperature, COD, BOD, electrical conductivity,
dissolved oxygen, ammonium, and nitrate as nitrogen, which are connected to a computer
with specialized event detection software (TSAG, 2017). The software “continuously
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measures water quality parameters at set intervals and sends out an alarm if parameters
fall outside of a specified range. The data are collected in real-time and are transferred to
an information network that links all First Nation water treatment plants to the Alberta
Supernet” (TSAG, 2017).

Their mission, according to the TSAG remote monitoring water portal, is to provide
“real-time based water quality information of Alberta First Nations. Through fast and
correct actions from detection of abnormality to recovery of water quality, we will help
the communities keep the best water quality.” (TSAG, 2017). In 2013, the federal
government invested $4.3 million towards the development and implementation of the
Remote Water Monitoring System delivered by TSAG in partnership with their Circuit
Riders Training program, to respond to recurring issues at water treatment plants
including staff turnover, improper maintenance and repair, and troubleshooting and
response time (AANDC, 2012). The hope was that this remote monitoring would help
identify potential problems more quickly and alert authorized personnel immediately
(AANDC, 2012). Further information is required to understand the long-term benefits of
real-time monitoring, and whether these treatment plants experienced less frequent
advisories. The Province of Alberta currently has 18 advisories in place, in 16
communities (Health Canada, 2016).

Since the program has started, there have been issues that have prevented the real-time
monitoring units from accurately reflecting water quality in some communities, including
low operator capacity, technology aversion, source water quality and aging infrastructure
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(TSAG, 2017). For example, in some communities poor source water quality creates
challenges for probe accuracy and have been identified as systems to be removed until
underlying water quality issues are resolved (TSAG, 2017). As this was the first phase of
the project, next steps include heightened focus on training operators for monthly
maintenance of probes, and development of training videos and resources (TSAG, 2017).
As the program continues, it is expected that more information will be available on the
number of DWAs that have been reduced or eliminated.

Other recent examples in real-time monitoring use in Ontario First Nations communities
include the Safe Water Projects in Deer Lake, Fort Severn and Poplar Hill First Nations,
which were previously on boil water advisories for close to 1,000 days over the past ten
years (Wilson, 2015). In 2013, the federal government invested $1 million dollars for the
pilot project in these five communities (INAC, 2016). Through the Keewaytinook
Okimakanak (KO) Northern Chiefs Council’s Safe Water Project, Triton Intelligence
Water Surveillance systems were installed, which deliver water quality results in realtime to operators (Safe Water Project, 2016, Kelly, 2016). The five units are being
connected to monitoring equipment in the Keewaytinook Centre of Excellence in Dryden
which is capable of displaying and archiving the data from the units (INAC, 2016).
According to available information, the three communities of Deer Lake, Fort Severn and
Poplar Hill are no longer on drinking water advisories (Safe Water Project, 2017).

In a recent statement, Minister Bennett, Indigenous and Northern Affairs highlighted
recent work in Pic Mobert First Nation and Slate Falls. In June of 2016, the Minister
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highlighted that the new water treatment plant would put an end to long term boil water
advisories in the Pic Mobert community and Slate Falls First Nation, which has nine boil
water advisories that have been in place for 12 years. Further clarity is needed, to
understand the impacts of these investments on reducing BWAs, especially the
investments in real-time monitoring.

7.6 Real-Time Monitoring Data – An Example
As an example, real-time monitoring data were obtained from sample communities.
Figure 7-6 shows an example of real-time turbidity data experienced at a small
community in southern Ontario. In this case, real-time monitoring technology is
characterizing treatment performance at various stages including pre- and post-filtration,
and finished water quality. Figure 7-6 shows the turbidity values for the finished water
quality, as an example, can alert the operator to any issues that might arise, as a result of
a sudden spike in turbidity. Hence, the operator can address whether components of the
treatment system need to be modified, chlorine dosages need to be altered, or other
operational fixes that might be required to ensure that clean and safe drinking water
continues to be produced.

226
2.5

Turbdity - Finsihed Water (NTU)

2

1.5

1

0.5

0
12-Dec-15

31-Jan-16

21-Mar-16

10-May-16

29-Jun-16
Date

18-Aug-16

07-Oct-16

26-Nov-16

15-Jan-17

Figure 7-6 Sample Real Time Finished Water Turbidity Data

If a system alarm was to be set to send an alarm for any abnormal turbidity values, it is
clear from Figure 7-6 that several incidents would be reported to the operator. If a setting
of 0.5NTU were to be set as abnormal, the operator would have received 34 alerts
between January and November, 2016. While 0.5 NTU is still below the 1 NTU value
set by the Drinking Water Quality Guidelines, 0.5 NTU is obviously an abnormal result
for this particular plant, which typically operates around 0.05 NTU. In this case, 11 cases
were observed over the same period where the effluent turbidity exceeded the guideline
values (Table 7-2). However, it is clear from these data that due to the frequency of
monitoring of elevated turbidity values, changes in treatment performance could be
observed at much smaller values.
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Table 7-2 Real-Time Turbidity Monitoring Data
Turbidity Events (>1NTU)
Turbidity Value
Observed
2.00
1.63
1.51
1.38
1.36
1.18
1.13
1.10
1.10
1.09
1.07

Date (Log)
18-Feb-16
25-Mar-16
24-Mar-16
24-Mar-16
18-Feb-16
17-Jun-16
15-May-16
12-Aug-16
17-Jun-16
14-Jun-16
24-Mar-16

Similarly, as seen in Figure 7-7, real time monitoring technology in this community was
monitoring the pH level of finished water.
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During this period, the operator would have been alerted to six instances where the pH of
the finished water dipped below 7.0, on February 18 and June 27, 2016 (Table 7-3).

Table 7-3 Real-Time pH Monitoring Data
pH Events (< 7.0)
Date (Log)
27-Jun-16 – 11:59 AM
27-Jun-16 – 1:59 PM
27-Jun-16 – 6:59 AM
27-Jun-16 – 7:59 AM
27-Jun-16 – 12:59 PM
18-Feb-16 – 8:59 AM

pH Value
Observed
0.74
3.81
4.58
5.01
5.90
6.84

7.7 Enhanced operator and community-based control
Increasingly, engineering consultants that work with First Nations communities include
real-time monitoring as part of their packages in order to help in the ongoing operation of
treatment plants, and to troubleshoot problems, without having to visit the site directly.
Operators in the past have commented on the benefit of having the ability to take a
second look at their treatment performance, to help them troubleshoot and as a way to
train new operators. It is important to note that cost is an important parameter to take into
account as technologies for real-time monitoring can be expensive, and may be too
expensive for some First Nations communities, and suitable funding would be needed.

The concept of using real-time monitoring technology as a tool for community
empowerment was noted in the recent work of the Safe Water Project previously
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discussed. According to KO’s Public Works Manager, real-time monitoring has provided
an avenue for communities to assert control over their water systems, allowing
communities to “start owning what happens in their community, rather than relying on
somebody else to come and fix things for them” (Northern Ontario Business, 2016).
However, there are some concerns and challenges to using real-time monitoring to
address DWAs. There is concern from some community members that real-time
monitoring systems may pose threats in terms of a third-party ‘big brother’ watching over
communities, as well as issues over liability. Several community members, interviewed
as part of a larger research project at the University of Guelph (Black and McBean,
2017), indicated that they had concern with being watched from the outside, from people
who may not have specific community context or who may be judging the operator’s
performance. One community member noted,
“I would be concerned about who has access to this information, how it might be
used, and whether it would be used against (the community)”

Some comments were related to an increase in real-time monitoring technology being
offered as part of a package deal when consultants install newer treatment systems in
communities. Consultants can include this feature as a way to provide guidance and
enhanced security, and assist with any troubleshooting that may be needed. Often this is
viewed as a positive addition, providing operators with troubleshooting assistance in the
short term, while they are working to get certification, or while they are learning a new
treatment system. However, some community members noted that this can also be
viewed as a community not having full control or autonomy over their water treatment,
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and having to rely and depend on external consultants. There was also a comment
pointing to a general distrust of technology, the issue with information being available
online, and ultimately, a concern for privacy. Community members noted,
“(Real-time monitoring) is a great feature, and I love being able to check how the
system is working, but sometimes I do worry whether someone will access this
information to check-in on how I’m doing, how the system is running…and
maybe they might make changes on their own, without notifying the operator who
is working on the plant”
“You have to be careful about how this information is shared, and who is
ultimately the owner of this information”.

Several community members commented on the issues of liability. If a third party
consultant has access to this real-time monitoring information, and if they are providing
consultation on the treatment system, there was concern as to who was ultimately
responsible if any issues were to arise. It would be necessary to have a clear
understanding of responsibilities.
“You need to know if an alarm goes off, who is responsible and what happens if
you can’t answer it right away”

This comment speaks more to the reality in many First Nations community. One
community member noted that water operators in Indigenous communities often have
multiple roles (in some instances, a water operator also manages the wastewater plant, or
other public works activities such as snow removal) or whether there is a backup
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operator, and therefore, in the absence of a backup operator, cannot necessarily respond
to alerts right away. In this case, there was concern that that operator would be held
liable and/or responsible if a public health issue were to arise. In this case, there would
need to be a system in place for responding to alerts in the event that the primary operator
is otherwise occupied, or not available.

There is an argument to be made that real-time monitoring serves as a tool for a
community to empower itself to be more pro-active against possible issues in their water
treatment system. When operators and community members have access to real-time
monitoring technology, it enables the community to take more initiative in the running of
their treatment plant, to address system issues right away in order to minimize issuance of
a drinking water advisory. Over time, this information allows operators to be more
accustomed with the typical performance of the plant, such that small disturbances are
easily noticed, and rectified.
7.8 Potential Benefits for First Nations
Through real-time monitoring systems, it is proposed that both the frequency and
duration of drinking water advisories can be reduced, through the re-empowerment of
communities, including increased control over water systems. Real-time monitoring
would allow for: immediate notification and improved process and control; reduction in
DWAs related to equipment malfunction and planned outages; and, provide an
opportunity for enhanced training and capacity building.

As was discussed, a clear advantage of real-time monitoring technology is the ability to
be alerted to potential issues in the treatment process that could provide early signals to
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operators. The technology helps a community to monitor treatment performance such as
disinfection or other operational issues, which would alert operators to potential problems
or issues much more quickly so they can be addressed immediately.

As was previously discussed, drinking water advisories are issued to protect public health
because drinking water is either potentially unsafe, or confirmed to be unsafe (Health
Canada, 2017). Precautionary DWAs can also be issued for communities that may be at
risk of contamination (e.g groundwater supplies under the influence of surface water), or
for known and planned maintenance and repairs to distribution systems (Leblanc, 2017).
The First Nations Health Authority in British Columbia indicates that precautionary
DWAs are issued, for example, during emergency repairs or when a community lacks
staff to support proper operation. Based on the numbers reported in the previous figures,
estimation of the potential effectiveness of using real-time monitoring data to reduce the
frequency and duration of DWAs can be made. According to Figure 7-5, one-third of the
reasons for issuing a DWA in First Nations communities relate to equipment-related
issues (as noted above) and can be treated as precautionary DWAs. In this case, real-time
monitoring would provide operators with immediate updates as to the quality of the
treated water, and whether drinking water quality was actually compromised, as opposed
to precautionary.

In addition, 12% of the cited reasons for DWAs relate to operation that may compromise
public health, which can also be treated as precautionary DWAs and may benefit from
real-time monitoring technology.
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Galway (2016) notes that a large number of DWAs from 2004 to 2013 were issued due to
high levels of turbidity, primarily from surface water sources. These high turbidity values
have been shown to reduce the effectiveness of water treatment, as well as contribute to
microbial growth in source waters, increasing the risk of waterborne illness (Galway,
2016; Health Canada, 2005; Mann et al., 2007). This is the type of situation where realtime monitoring could help to alert operators to changes in source water quality (most
often associated with spring and fall seasonal surface water changes) and would provide
an opportunity for operators to adjust treatment, provided that adequate treatment
processes exist to respond to the elevated turbidity in the source water.

Based on these data, Table 7-4 summarizes an assessment of the potential benefit of realtime monitoring technology for the reduction of frequency and duration of DWAs. These
numbers were analyzed based on available data from Health Canada on the nature of
drinking water advisories in First Nations communities.

The estimated percentage of DWAs issued for precautionary reasons were chosen based
on previous reports and personal communication with subject matter experts. Although
the available data are dated from 2007, more recent personal communications confirmed
that on average, 30% of DWAs that are issued each year, relate to equipment malfunction
(Leblanc, 2015). Based on the direction of Environment and Climate Change Canada,
100% of these advisories were deemed precautionary (ECCC, 2016). Equipment-related
DWAs, whether long-term or short-term, are likely more precautionary advisories, and
would benefit from real-time monitoring technology to determine whether an advisory is
necessary.
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Similarly, according to available information, 70% of DWAs related to the reason that
‘operation would compromise public health’ and are short-term advisories of less than
one month (Leblanc, 2016). These short-term advisories are likely precautionary DWAs,
and would also benefit from real-time monitoring technologies. The estimates for the
remaining causes of advisories were selected based on a conservative estimate of 15%,
which is estimated as the percentage of DWAs that may be precautionary in nature.

Table 7-4 Potential Percent Reduction in DWAs in First Nation Communities from
Real-Time Monitoring
% of reported
reasons for
advisory
issuance1

Estimated % of
those DWAs
Issued for
Precautionary
Reasons

%
Reduction
in DWAs2

Equipment Malfunction
Operation Would
Compromise Public
Health
Turbidity

28%

100%

19.3%

13%

70%

6.3%

21%

15%

2.2%

Disinfection

34%

15%

3.5%

Microbiological Quality

38%

15%

3.9%

Source Water

9%

15%

0.9%

Total

36.1%

Cause of DWA

1

note that there can be more than one reason for a given advisory and that therefore
the number of reasons (n=939) exceeds the number of advisories (n=646).
2
as advisories are listed for more than one reason (for example, according to
available data, there were 939 reasons cited for the 646 advisories issued between
1995 and 2007), this number is adjusted by a correction factor of 0.69 (646/939) to
reflect this discrepancy. This adjustment is based on data obtained from Health
Canada, 2005.
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It should be noted that real-time monitoring represents only one tool towards helping to
reduce drinking water advisories and re-empowering community-based operators for
increased control of water treatment plants. It is also important that sufficient funding is
present to address fundamental needs (i.e. ensuring adequate treatment is in place). Realtime monitoring provides one avenue through which DWAs can be addressed.

It has been estimated that over 90% of DWAs (in Ontario First Nations communities) that
are issued are precautionary in nature; real-time monitoring can help to reduce a portion
of these DWAs (Makie, 2017). Based on analysis summarized in Table 7-4, it is
estimated that real-time monitoring has the potential to reduce or eliminate approximately
36% of existing DWAs. Real-time monitoring data can also help to reduce the overall
duration of DWAs, by alerting operators to issues in a timelier manner, and therefore
potentially reducing the time it takes to address issues.
7.9 Conclusion
The Government of Canada recently announced a lifting of 14 long-term drinking water
advisories in First Nations communities across Canada, including a renewed commitment
to reducing by half the remaining advisories within three years, and all advisories within
five years (Liberal, 2016). A multi-faceted approach is needed to address the diverse
range of DWAs plaguing First Nations communities across Canada.

A proposed tool to potentially address some of the frequency of DWAs is real-time
monitoring. Reducing DWAs through real-time monitoring technology means that focus
can be placed on those communities which are facing real and urgent water quality
issues, rather than having these issues aggregated with precautionary DWAs. It is
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expected that real-time monitoring technology could contribute to reductions in a number
of DWA categories including: alerting the operator to changes in source water quality;
alerting the operator to equipment malfunctions; monitoring finished water quality during
any upgrades or power failures; alerting the operator to microbiological issues
(depending on the type of monitoring technology used); alerting the operator to changes
in turbidity so that adjustments can be made; monitoring finished water quality; and,
monitoring water quality in the distribution system. Based on analysis, it is estimated
that real-time monitoring has the potential to impact, by either reducing the frequency or
duration of likely more than 36% of existing DWAs.

Real-time monitoring therefore is one tool to address DWAs in First Nations
communities, and it promises to be a more sustained solution to decreasing drinking
water treatment advisories in communities. However, eliminating drinking water
advisories is only one of the necessary steps toward the provision of clean and safe
drinking water in First Nations communities. Real-time monitoring should be used as a
tool to empower First Nations for increased control over their drinking water treatment.
The technology allows for enhanced training of new operators, faster response times to
issues, and the opportunity to use remote monitoring for those communities that are
isolated or do not yet have capacity to monitor drinking water treatment performance, in
order to address chronic and systemic issues. The use of real-time monitoring technology
as part of a holistic and First Nations-centered approach to addressing drinking water
treatment issues is one way to addressing access to clean drinking water for First Nations.
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CHAPTER 8 – CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions
An important contribution of this research work is the recognition of the physical
environment as a social determinant of health, and the notion that non-health related
fields like engineering (e.g. water treatment, housing design), contribute directly to the
well-being of Indigenous Peoples. In order to address the physical environment,
Indigenous People must be given the opportunity to be stewards of that environment,
responsible for the decisions that affect their physical environments.

Nevertheless, in order to move towards increased decision-making power, and to move
beyond tokenistic and symbolic approaches to Indigenous engagement, the challenges
that are experienced by Indigenous communities need to be addressed. Notably, key
considerations include:


a need to address the socio-economic gaps that limit and stifle the ability to
engage and participate meaningfully, and these vary by community;



a requirement to explore issues of financial and technical capacity, but to dig
deeper into addressing the “external” issues: the difficulty of non-Indigenous
practitioners to understand community needs and address them accordingly;



a recognition that increased responsibility and autonomy around financial
resources is needed;



a need to carefully balance the need for comprehensive engagement with the
urgency of addressing these issues in Indigenous communities;
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a necessary restructuring of existing top-down approaches, including finance
models and systemic issues, towards a shift away from ‘status-quo’; and,



a requirement, at all levels of government, for any stakeholder or business, to
respect Indigenous rights and interests, including the United Nations Declaration
on the Rights of Indigenous Peoples as the basis for any level of engagement.

The notion of non-Indigenous practitioners, stakeholders and public servants having
‘nothing to lose’ and therefore not being invested into addressing water and wastewater
issues in communities, needs to be addressed. Any individual, including engineers,
working with or for Indigenous People needs to have a deep understanding of the national
history, the local and cultural context, and the inherent and treaty rights of the People
they are working for.

Indigenous-led approaches to addressing water issues, including: legislation, jurisdiction
and regulation; funding; technical components; and policy and governance issues. In
keeping with an Indigenous-led framework, these approaches will need to be:


Incorporate circular and holistic viewpoints;



Recognize, and incorporate, the importance of Indigenous and local knowledge
systems;



Address issues through a decolonized-lens, that acknowledges inherent rights, and
those rights recognized through the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP);
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Increase the role and decision-making power of the community through bottomup participatory approaches; and,



Incorporate inclusive and integrative knowledge systems.

As a step towards establishing Indigenous-control over water and wastewater
management, a Steering Committee could help to shape an Indigenous drinking water
strategy that would identify:


Indigenous-led solutions to address water advisories and improving water
and wastewater treatment and operations;



Develop a framework for collaborative and cooperative processes between
the federal and provincial government;



Formalize political roles and responsibilities at the national and provincial
level, including devolution of responsibilities and re-profiling of federal
funding.

Specifically with respect to water and wastewater operator training and certification,
several themes emerged in discussions improved water and wastewater treatment. The
need for regional or national-level organizations that would be responsible for managing
training and certification was noted. However, overwhelmingly, insufficient funding was
noted as one of the key issues, which includes sufficient funding to keep qualified and
trained operators on site. Training and certification programs that are prepared and
delivered by Indigenous People were seen to have the highest likelihood of success.
Addressing these issues holistically means that reform and improvements to education
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are needed, to encourage Indigenous People to finish secondary school programs and to
pursue post-secondary technical degrees, diplomas or certificates.

Decolonized frameworks that address colonial and patriarchal structures that govern the
relationship between the Federal government and Indigenous People in Canada must be
explored in order to foster more community-based approaches. These decolonized
frameworks are seen as a vital tool to the re-empowerment of Indigenous Peoples. So
long as externally-driven, top-down approaches exist, Indigenous Peoples will continue
to be excluded from the decision-making table. A significant conclusion from this
research points to decolonized frameworks as ways to foster collaborative environments,
sustainable solutions, and long-term success.

Specifically, through this research, several key opportunities exist to improve Indigenous
decision-making and control over water and wastewater management:


Funding
o Reform is needed and necessary to address the systemic issues in the way
funds are disbursed including: the timeliness with which funds are
disbursed; the suitability of existing funding models; the patriarchical
relationship between the federal government and Indigenous communities;
a funding model that doesn’t necessarily result in the best solution for the
community at the best price; and, a lack of autonomy in the way funds are
used, including the way in which surplus funds are clawed-back.



Respect and Cultural Awareness
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o Policies and programs must abide by internationally-recognized standards,
including the United Nations Declarations on the Rights of Indigenous
People
o Policy makers need adequate and appropriate cultural awareness training
from Indigenous Peoples.
o External stakeholders and consultants, especially engineers, must be
required to take this same training, have the responsibility to work
ethically and responsibly, and be chosen by the community.


Reform
o Recognition that ultimately, less oversight at the federal level is needed,
with devolution of powers to national and regional-level organizations
leading to increased autonomy at the national/regional and community
level.
o Top-down approaches have been proven to no longer be appropriate.
Decolonized approach to policy making and policy reform, including
increased collaboration and the co-drafting.

8.2 Future Work
This research highlighted some important, needed future work, highlighted below.


Investigate the challenges to implementation of specific technologies in
Indigenous communities, and assess mechanisms for successful long-term
operation. Specifically, based on the outcomes from this research it would be
advantageous to:
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o Assess the long-term sustainability of using real-time monitoring data and
support tools to address drinking water advisories.


Detailed and in-depth analysis of best-practices to date including:
o Successful training and certification regimes;
o Suitable legislative and regulatory standards;
o Successful technologies and corresponding support tools; and,
o Successful co-drafting of legislation (e.g. Northwest Territories).



Further test and develop policy using the decolonized framework in communities
across Canada, including establishing best practices and tools to support the
framework. Future research should be repeated in different regions and
communities in order to improve the general applicability of the framework.



Assess feasibility of inter-community collaboration, hub models or other regionalbased solutions to water and wastewater managements, including system
maintenance, purchasing, bundling of contracting for more competitive costs.



Investigate and develop a holistic policy approach to water and wastewater
management including Indigenous-managed funding, certification, and legislation
development.



Investigate the real cost of improving core infrastructure in First Nation
communities, including those small and remote communities where economies of
scale are severely impacted.



Investigate mechanisms to urgently address funding gaps, funding models and
formulas and overhaul the ‘status-quo’ approach in favour of Indigenous control
over funds, including the feasibility of large fiscal-transfers similar to the federal-
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provincial government relationships. In addition, a shifting of responsibilities
away from a bureaucratic system, to an Indigenous system (i.e. National-level
oversight body). These funding fixes will go a long way in addressing urgent
water and wastewater issues in communities, including reducing drinking water
advisories.


Assess appropriate certification and training regimes including hub-system
models and a shift towards Indigenous-led training and certification management
of water and wastewater treatment.



Assess Indigenous-led frameworks and tools that have been applied in other fields
such as education or infrastructure.



Evaluate the long-term impacts of decolonizing methodologies on Indigenous
communities, and translate the best practices of decolonizing methodologies into
resources for policy-makers, decision-makers, community members and other
stakeholders.



Develop mechanisms and frameworks for increasing Indigenous control and
management of water and wastewater, including the establishment of a Water
Commission. Specifically, address the key responsibility of a Commission,
including both regional and national responsibilities and oversight, as well as
regulatory responsibilities.



Explore real-time monitoring technology as a tool for increased communitycontrol over water treatment through development of support framework and case
studies.
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8.3 Study Limitations
The research design and methodology yielded an important limitation. This limitation
relates to the high-level nature of the topics discussed. As the desire of this research
approach was to establish nation-wide snapshots, many of the interviews were held with
regional and national-level representatives who have an understanding of the most
significant challenges faced by communities. These generalizations do not necessarily
take into account unique community-specific experience(s). However, this limitation was
mitigated in two important ways. Firstly, many interviews were held at the community
level, with representatives from communities across the country. These communityspecific experiences helped to bolster the conclusions from this research. It should be
noted that the selection of these communities was based on certain factors, as well as
through snowball sampling, and therefore this may have had an impact on the overall
findings. Another limitation relates to the timeline through which the framework was
applied in communities, and the number of communities that were engaged on the
framework development. The timeline was relatively short, and only a few communities
were engaged in this specific work. It is, for this reason, recommended that future work
include a need to further test the framework on a larger number of communities. Lastly,
as this research included a high degree of qualitative research collection through
interviews, there may be differences in language that may impact how research was
interpreted. As best as possible, this was mitigated through a feedback loop where
participants were able to provide feedback to the researchers on whether information had
been interpreted correctly.
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8.4 Engineering Significance
This project has directly impacted the engineering community by generating new and
unique knowledge related to approaches to water and wastewater management in
Indigenous communities. Notably, this research provides valuable contributions to the
development of technical and regulatory capacity on First Nations communities. Finally,
this research will directly benefit the field of engineering and science by generating new
knowledge on the development of policies, programs and processes that take into account
the unique challenges facing Indigenous communities in Canada. The need for this type
of research within engineering and science is critical, and timely.

To date, the incorporation of Indigenous knowledge, and Indigenous-led approaches have
not been a formalized part of engineering education, design and problem-solving
processes. It is evident, through review of literature, that there is a lack of tools, policies,
and methodologies for engineers to plan and design water and wastewater management in
Indigenous communities. This has become a major barrier to the successful
implementation of water and wastewater infrastructure and technology in communities.
Within the development of these processes, there is a need to incorporate traditional
knowledge, local context and participatory approaches into engineering design in these
communities. This research project will allow for greater insight into engineering
decision-making and design in Aboriginal communities in Canada.
More significantly, this research work has pointed to the need for engineering to
encompass more than just the technical design components, but the necessity to take into
account the social, economic and political considerations. Moving beyond typical
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engineering approaches, to more integrated and cross-disciplinary approaches is a
necessary direction. This research has highlighted this importance, and is also one of
very few engineering research projects to move beyond technical solutions.

8.4.1 Role of the Engineer
In the early stages of this research work, a participant noted “There is no trust in technical
documents. Engineers who visit the community often do not even enter the buildings they
are supposed to be assessing.” Throughout this research the role of the engineer in the
provision of water and wastewater in Indigenous communities arose as an important
element. Typically, engineers are hired as consultants to do the design or project
management in water and wastewater treatment (i.e. new plants, upgrades). (a complaint
often heard from consultants is that the lowest price wins the job). However, it extends
far beyond this and includes the design of specific treatment processes as well as any
research that investigates the applicability of certain technologies in Indigenous
communities. Through the course of discussions with participants, it became clear that
engineers have an important role to play in the improvement of Indigenous decisionmaking around water. Many participants referred to having a difficult time working with
engineers, and cited a lack of awareness of unique community needs, cultural practices
and historical realities.

Engineers are hired by communities, but they are typically funded through governmentled contracts, or where oversight is done by the federal government to ensure it meets
standards and protocol. However, this can lead to confusion as to who the ‘real’ client is.
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It is important that engineers hired by communities, regardless of where funding is
coming from, foster relationships with communities-first, not government. If
communities are to be re-empowered, then the engineer’s role is “a clearly defined duty
to society, which is to regard the duty to public welfare as paramount” (Professional
Engineers Ontario, n.d, para. 3). The society in this case is the community, and their
welfare is paramount.

Gone are the days of pre-designed, one-size-fits-all to Indigenous water and wastewater
treatment problems, and substantial efforts are necessary and needed by engineers to
ensure that their designs and technologies are appropriate, useful, and desired. Engineers
must not be more than just technical specialists, but must also be attuned to the social,
economic and cultural realities of the clients they are serving. If engineers are committed
to the re-empowerment of Indigenous communities, and commit to working for
Indigenous communities in collaborative relationships, then this is one tool towards the
improving Indigenous decision-making and control of water and wastewater
management.

Engineers have the opportunity to raise the level of consciousness of their own
understanding of Indigenous history and cultural awareness of the communities in which
they work, in order to further decolonize the existing processes around water and
wastewater management. It is then up to the engineer to modify their approach, to
engage on a deeper level, and to serve the people in the communities for whom they are
working. It is up to engineers and researchers to put a greater importance on the value of
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traditional and local knowledge, the importance of community-specific approaches, and
the need for reform at the highest level in the ways in which water and wastewater is
managed in Indigenous communities.
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APPENDIX B – PRINCIPLES OF OCAP
The First Nations Principles of OCAP®
Source: www.fnigc.ca
What is OCAP®?
The First Nations principles of OCAP® are a set of standards that establish how First
Nations data should be collected, protected, used, or shared. They are the de facto
standard for how to conduct research with First Nations.
Standing for ownership, control, access and possession, OCAP® asserts that First
Nations have control over data collection processes in their communities, and that they
own and control how this information can be used.
What do the four “OCAP” principles mean?
There are four components of OCAP: Ownership, Control, Access and Possession.
Ownership refers to the relationship of First Nations to their cultural knowledge, data,
and information. This principle states that a community or group owns information
collectively in the same way that an individual owns his or her personal information.
Control affirms that First Nations, their communities, and representative bodies are
within their rights in seeking to control over all aspects of research and information
management processes that impact them. First Nations control of research can include all
stages of a particular research project-from start to finish. The principle extends to the
control of resources and review processes, the planning process, management of the
information and so on.
Access refers to the fact that First Nations must have access to information and data
about themselves and their communities regardless of where it is held. The principle of
access also refers to the right of First Nations communities and organizations to manage
and make decisions regarding access to their collective information. This may be
achieved, in practice, through standardized, formal protocols.
Possession While ownership identifies the relationship between a people and their
information in principle, possession or stewardship is more concrete: it refers to the
physical control of data. Possession is the mechanism by which ownership can be
asserted and protected.
When was OCAP® founded?
OCAP® was established in 1998 during a meeting of the National Steering Committee
(NSC) of the First Nations and Inuit Regional Longitudinal Health Survey, a precursor of
the First Nations Regional Health Survey (FNRHS, or RHS). Originally, OCAP® began
as “OCA” with the members of the NSC affixing a “P” soon after to acknowledge the
importance of First Nations’ people possessing their own data. Possession is key to
OCAP, as it is asserts and underlies ownership, control, and access.
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Who created OCAP®?
The original “OCA” acronym has been attributed to NSC member Cathryn George, who
was representing the Association of Iroquois and Allied Indians at the time. The
Committee members later collectively added a “P” to symbolize the importance of First
Nations’ people possessing their own data.
Over time the NSC evolved into the First Nations Information Governance Committee
(which operated with the Assembly of First Nations), which in 2010 became the First
Nations Information Governance Centre (FNIGC) an incorporated non-profit following a
mandate from the Assembly of First Nations Chiefs in Assembly. During this transition
the members of the First Nations Information Governance Committee became the
inaugural Board of Directors for the new FNIGC.
Why was OCAP® created?
There is no law or concept in Western society that recognizes community rights and
interests in their information, which is in large part why OCAP® was created. OCAP®
ensures that First Nations own their information and respects the fact that they are
stewards of their information, much in the same way that they are stewards over their
own lands. It also reflects First Nation commitments to use and share information in a
way that maximizes the benefit to a community, while minimizing harm.
As the Report of the Royal Commission on Aboriginal Peoples (1999) pointed out, First
Nations people have historically had a problematic relationship with researchers,
academics, and other data collectors:
“In the past, Aboriginal people have not been consulted about what information
should be collected, who should gather that information, who should maintain it,
and who should have access to it. The information gathered may or may not have
been relevant to the questions, priorities and concerns of Aboriginal peoples.
Because data gathering has frequently been imposed by outside authorities, it has
met with resistance in many quarters.”
First Nations have often complained that they have been the focus of too much research
(i.e. “Researched to Death”), that research projects are too often conducted by non-First
Nations people, that research results are not returned to communities, and that the
research does not benefit First Nations people or communities.
Prominent examples of this can be found in the Barrow Alcohol Study of alcoholism in
Alaska in the 1970s, the Nuu-chah-nulth First Nation “Bad Blood” research of the 1980s,
and the diabetes study of the Havasupai Tribe in Arizona during the 1990s. This is
another motivation for the creation of the First Nations principles of OCAP®.
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How does OCAP® apply to First Nations?
The ideas inherent in OCAP® are not new, in fact they represent themes and concepts
that have been advocated for and promoted by First Nations people for years.
That’s why over the past two decades the principles of OCAP® have been successfully
applied in dozens of First Nation communities across Canada, as communities and
individuals have increasingly asserted jurisdiction over their own data. First Nation
communities have passed their own privacy laws, established research review
committees, entered data-sharing agreements, and setg standards to ensure OCAP®
compliance.
It’s important to note that although there is a good degree of consensus surrounding
OCAP®, each First Nation community or region may have a unique interpretation of the
OCAP® principles. This is because OCAP® is not a doctrine or a prescription: it respects
a First Nation community’s right to make its own decisions regarding why, how and by
whom information is collected, used or shared.
Can OCAP® be applied to other Aboriginal communities?
OCAP® is an expression of First Nations jurisdiction over information about their
communities and its community members. As such OCAP® operates as a set of
specifically First Nations—not Aboriginal—principles.
How does OCAP® apply to researchers?
OCAP® respects that rights of First Nations communities to own, control, access, and
possess information about their peoples is fundamentally tied to self-determination and to
the preservation and development of their culture.
This is why anyone interested in conducting research with a First Nation should acquaint
themselves with OCAP® before they begin. A good place to start would be The
Fundamentals of OCAP® course, an online course developed by FNIGC in conjunction
with Algonquin College that provides a comprehensive overview of the history of
OCAP® and its applications in research and information governance today.
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APPENDIX C - STUDY INTERVIEW DOCUMENTS
C.1 Invitation Letter Email
DATE
RE: Expert opinion requested for “Envisioning water and wastewater treatment &
management through a community-driven process” research project
Dear xxxxx,
I would like to warmly invite you to participate in a private and confidential telephone
interview on the topic of the water and wastewater management and design in Indigenous
communities. The telephone interview would last approximately 45-60 minutes.
As you are aware Indigenous communities can each have their own unique geographical,
financial, cultural and capacity challenges for engineers, planners and operators when it
comes to water infrastructure. In this research project we are investigating ways to
increase the levels of community engagement in the planning, design and operation of
water and wastewater management in Indigenous communities to help overcome these
challenges. You have been identified as someone with considerable experience in this
area.
The goal of this phase of the research project is to determine limitations to full
participation around water and wastewater management, and mechanisms to increase
decision-making capacity in Indigenous communities. Based on some preliminary
research, we have developed a framework, and we were hoping to get your expert
feedback.
I will be contacting you again in a few days to ask if you would be interested in
participating. Thank you for taking the time to consider this request. If you decide to
participate, I can send you the draft list of general design requirements in advance, so you
have a chance to read it over before the interview.
Should you have any questions about this initiative, or would like to confirm your
participation, please do not hesitate to contact me by email or telephone as provided
below.
Kindest regards,
Kerry E Black, M.A.Sc
PhD Candidate - School of Engineering
University of Guelph
Guelph, Ontario, Canada N1G 2W1
613 700 2077 - kblack06@uoguelph.ca
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C.2 Interview Information Sheet

INTERVIEW INFORMATION SHEET
TITLE: Water and Wastewater Treatment & Management Through a CommunityDriven Process
SPONSOR: The Canadian Water Network, National Sciences and Engineering Research
Council
You have been invited to take part in an interview for a research study. Taking part in this
interview is voluntary. It is up to you to decide whether to do the interview or not. If you
decide to take part, you are free to stop the interview at any time. Before you decide, you
need to understand what the study is for, what risks you might take and what benefits you
might receive. This form explains the study. Please read this carefully. Take as much
time as you like. Mark anything you do not understand or want explained better. The
researcher will discuss the study with you, answer your questions, keep confidential any
information that could identify you, and be available during the study to answer
questions.
If you have any questions or concerns about the research, please feel free to contact
either
Kerry E Black, M.A.Sc
PhD Candidate
School of Engineering
University of Guelph
(613) 700 2077
kblack06@uoguelph.ca

Dr. Khosrow Farahbakhsh, P.Eng.
Associate Professor
School of Engineering
University of Guelph
(519) 824 4120 Ext. 53832
khosrowf@uoguelph.ca

INTRODUCTION/BACKGROUND

The project intends to support remote Aboriginal communities in exploring and
developing community-driven approaches and methodologies for community
development, particularly water and wastewater systems. We are interested in determining
the limitations to full participation around water and wastewater management, and
mechanisms to increase decision-making capacity in Indigenous communities. The
research team has already generated a preliminary list, and based on your experience and
expertise, we were hoping to get your feedback.
DESCRIPTION OF INTERVIEW

If you volunteer to participate in this study, we would ask you to participate in an
interview. The interview will take about 1 hour and you will be asked to answer questions
to get your feedback on a preliminary list of design considerations, which we have already
generated. If you wish, the list can be sent to you in advance by email to give you a chance
to review it before the interview takes place.
POTENTIAL RISKS AND BENEFITS

We do not foresee any risks associated with this interview. It is not known whether this
study will, benefit you. We will offer to share the results of our research with you. Project
outcomes will be used to assist communities in taking a more active and meaningful role
in the physical development of their communities.
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WHAT ABOUT MY PRIVACY AND CONFIDENTIALITY?

Protecting your privacy is an important part of this study. Your name and contact
information will be kept secure and will not be shared with others. Your name will not
appear in any report or article published. The information collected will be kept for 5
years and will only be used for the purposes of this study. If you decide to withdraw from
the study, the information collected up to that time will be destroyed.
QUESTIONS?

If you have questions about participating, you can also talk to someone who is not
involved with the study:
Sandy Auld, Research Ethics Coordinator
University of Guelph, 437 University Centre
Guelph, ON N1G 2W1
sauld@uoguelph.ca
(519) 824-4120 ext. 56606
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C.4 Interview Guide
INTERVIEW GUIDE
(To be completed after the consent script)
Building the Rapport: Interviewee Background

1. So can you tell me a bit about what you do and your experience with water and wastewater
management?
2. In your experience, what are the typical limitations to participation on water and wastewater
management?
(Have them define reasons)
Prompts:
 Technical
 Over designed (too
complex)
 Not appropriate for source
water





Not accepted by community
Specific points of failure (e.g. curb
stops)
Problems with operator(s)
(capacity, training, number of)

3. In you experience, what factors can cause water and wastewater treatment to be successful in
Indigenous communities?
(Have them define success)
4. Explain existing knowledge, considerations, and draft framework. Indicate that communities
have been involved in the preparation of the framework.
5. What do you think of this framework? Do you agree, disagree with any of them?
Are there any that you think I should be adding or removing
6. Would you change the definition of anything?
7. Are there elements that should be discussed further, or in greater detail?
8. Are there any factors that you think should be given more consideration and are not?
9. Are there any particular guidelines or best practices that you recommend to explore further?
10. Is there anybody else that you can recommend that I should speak with about this?
11. What other areas of water and wastewater management should be discussed?
12. That was my last question. Do you have any questions or comments that you would like to add?

INTERVIEW GUIDE
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Guiding Questions for Community Members, Operators and Council Members
Interviewee Characteristics and Background
1.
2.
3.
4.
5.
6.

What is your current role?
How long have you been in this role?
Have you held previous roles?
Have you been in involved in water and wastewater with the community?
Do you have a formal job/profession within the community
How familiar are you with water and wastewater management in your
community?
Water and Wastewater Treatment and Operation
1. Can you describe the water and wastewater systems?
a. How old is the system?
b. Source Water? Type of Treatment?
c. How many people does it service?
d. History of water advisories?
2. Certified operator? Backup operator?
1. What training do you/operator take part in?
2. Is there sufficient staff?
3. Are there sufficient training opportunities?
4. Are operators certified to the level of the treatment plant?
5. How was the certification process?
6. Is the current certification process suitable?
7. How might it be changed or improved?
8. Who is responsible for training and certification?
9. Who should be responsible for training and certification?
10. What are the challenges to proper certification?
11. What other responsibilities do operators have?
Engagement & Decision-Making
1.
2.
3.
4.
5.
6.
7.
8.
9.

How are communities engaged on water and wastewater management?
What level of engagement is experience at the community level?
What is your role in the decision-making around water and wastewater?
What level of engagement do you feel communities should have?
How are community members involved in decision-making processes?
How are decisions made around water and wastewater management?
How is ultimately responsible for water and wastewater management?
What are your major concerns related to water and wastewater management?
What are the biggest successes you have seen to date on water and wastewater
management?
10. What are the most important issues that need to be addressed, going forward, on
water and wastewater management?

Funding
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1. Do you have sufficient financial resources to operate treatment plants?
a. If not, what is needed?
b. If so, do you have sustainable funding based on expected growth?
2. Do you have sufficient operation and maintenance funding?
3. Where are areas where funding is needed?
4. How are you engaged in determining funding?
5. How useful are current funding models, calculators?
6. What other funding-related issues have you observed?
Best Practices
1. What is the current state, in your opinion, of water and wastewater treatment in
Indigenous communities?
2. What are the lessons learned from the past processes on water and wastewater
management?
3. How has recent legislation impacted water and wastewater management in
communities?
4. Are there any other issues you feel need to be addressed?

INTERVIEW GUIDE
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Guiding Questions for Private Sector, Public Sector, Academic and Identified Water
and Wastewater Experts
Interviewee Characteristics and Background
1.
2.
3.
4.

What is your current role?
How long have you been in this role?
Have you held previous roles?
Have you been in involved in water and wastewater with Indigenous
communities?
5. Do you have a formal job/profession within the community?
6. How familiar are you with water and wastewater management in Indigenous
communities across Canada?
Water and Wastewater Treatment and Operation
1. How familiar are you with operation and certification in Indigenous communities?
2. What is the typical certification process?
3. Is the current certification process suitable?
4. How might it be changed or improved?
5. Who is primarily responsible for training and certification?
6. Who should be responsible for training and certification?
7. What are the challenges to proper certification?
Engagement & Decision-Making
1. How are communities engaged on water and wastewater management?
2. What level of engagement is experience at the community level?
3. What level of engagement have you observed?
4. What is your role in the decision-making around water and wastewater?
5. What level of engagement do you feel communities should have?
6. How are community members involved in decision-making processes?
7. How are decisions made around water and wastewater management?
8. Who is ultimately responsible for water and wastewater management?
9. What are your major concerns related to water and wastewater management?
10. What are the biggest successes you have seen to date on water and wastewater
management?
11. What are the most important issues that need to be addressed, going forward, on
water and wastewater management?
Funding
1. Generally speaking, are there sufficient financial resources to operate treatment
plants?
a. If not, what is needed?
b. If so, do you have sustainable funding based on expected growth?

2.
3.
4.
5.
6.

Generally speaking, is there sufficient operation and maintenance funding?
Where are areas where funding is needed?
How, if at all, have you been engaged in determining funding?
How useful are current funding models, calculators?
What other funding-related issues have you observed?
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Best Practices
1. What is the current state, in your opinion, of water and wastewater treatment in
Indigenous communities?
2. What are the lessons learned from the past processes on water and wastewater
management?
3. How has recent legislation impacted water and wastewater management in
communities?
4. Are there any other issues you feel need to be addressed?

