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Abstract

Many rural and remote Indigenous and non-Indigenous communities in Canada lack
access to clean, safe drinking water due to inadequate drinking water infrastructure,
among other challenges. The case of Newfoundland and Labrador (NL) highlights
that water security and water infrastructure challenges can be exacerbated by a
pandemic. We examine the impacts of the COVID-19 global pandemic on diverse
communities in NL that rely on Potable Water Dispensing Units (PWDUSs) as key
elements of their drinking water systems. Drawing from the experiences of
community leaders and water operators, the study findings suggest that the unique
capacities of communities with PWDUs resulted in a spectrum of responses and
abilities to adapt. Further, this article provides insight into the relationships across
actor groups relevant for drinking water management and governance in NL. Of the
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concerns and challenges mentioned, the most common included: evolving guidance
and resources; limited capacity to adapt to new guidelines and procedures; COVID-
19 related barriers affecting training and construction; and added stress for local
jurisdictions to maintain/provide services.

Through a collaborative analysis of community experiences, we conclude that there
is a need for a more coordinated and tailored response to effectively support rural
and remote communities during a pandemic. Such a response would ideally include
a place-specific approach that leverages and brings together local, regional, and
provincial capacities. In particular, a community-specific understanding of preferred
communications mechanisms and content is required. Additionally, sharing
knowledge and resources in advance of an emergency, such as a pandemic, can help
create more informed and nimble responses in the case of future crises.

The diverse experiences and responses of communities in NL with PWDU, along
with that of other governing agencies and organizations, illustrate that collaboration
and communications across multiple actor groups and jurisdictions are key to
addressing drinking water challenges in times of crisis. As a result, this research
concludes that the capacity of rural and remote communities to provide clean, safe
drinking water, during a pandemic and beyond, is strengthened when various levels
of governments and organizations (Indigenous and non-Indigenous) with drinking
water-related responsibilities adopt a collaborative multi-level governance approach
that facilitates connections across diverse actors within the water governance
system. This preliminary study by a diverse research group advances our
understanding of the complexity of operating small-scale drinking water
infrastructure in rural, remote, and Indigenous communities, particularly during a
global emergency. The article concludes with recommendations for future research
that will continue to add novel insights into collaborative multi-level governance for
drinking water security in NL.

Keywords: drinking water, COVID-19, infrastructure, Indigenous, communities
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Résumé

De nombreuses communautés rurales et éloignées autochtones et non autochtones
du Canada n'ont pas accés a de I'eau potable propre et slire en raison, entre autres,
d'une infrastructure d'eau potable inadéquate. Le cas de Terre-Neuve-et-Labrador
(T.-N.-L.) met en évidence que les défis liés a la sécurité de I'eau et a I'infrastructure
de I'eau peuvent étre exacerbés par une pandémie. Nous examinons les impacts de
la pandémie mondiale de COVID-19 sur diverses communautés de T.-N.-L qui
dépendent des unités de distribution d'eau potable (UDE) comme éléments clés de
leurs systemes d'eau potable. S'appuyant sur les expériences des dirigeants
communautaires et des opérateurs de I'eau, les résultats de I'étude suggérent que les
capacités uniques des communautés avec des UDE ont entrainé un éventail de
réponses et de capacités d'adaptation. En outre, cet article donne un apergu des
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relations entre les groupes d'acteurs pertinents pour la gestion et la gouvernance de
I'eau potable a T.-N.-L. Parmi les préoccupations et les défis mentionnés, les plus
courants comprenaient : I'évolution des orientations et des ressources ; une capacité
limitée d'adaptation aux nouvelles directives et aux procédures; des obstacles liés a
la COVID-19 affectant la formation et la construction ; et, un stress supplémentaire
pour les juridictions locales pour maintenir/fournir des services.

Gréce a une analyse collaborative des expériences communautaires, nous concluons
gu'il existe un besoin de réponse plus coordonnée et adaptée pour soutenir
efficacement les communautes rurales et éloignées pendant une pandémie. Une telle
réponse inclurait idéalement une approche propre au lieu qui exploite et rassemble
les capacités locales, régionales et provinciales. En particulier, une compréhension
propre & la communauté des mécanismes et du contenu de communication préférés
est requise. De plus, le partage des connaissances et des ressources avant une
urgence, telle qu'une pandémie, peut aider a créer des réponses plus éclairées et plus
souple en cas de crises futures.

Les diverses expériences et réponses des communautés de T.-N.-L. avec les UDE,
ainsi que celles d'autres agences et organisations gouvernementales, illustrent que la
collaboration et les communications entre plusieurs groupes d'acteurs et juridictions
sont essentielles pour relever les défis d'eau potable en temps de crise. Par
conséquent, cette recherche conclut que la capacité des collectivités rurales et
éloignées a fournir de I'eau potable salubre, pendant une pandémie et au-dela, est
renforcée lorsque divers niveaux de gouvernements et d'organisations (autochtones
et non autochtones) ayant des responsabilités liées a l'eau potable adoptent une
approche de gouvernance collaborative a plusieurs niveaux qui facilite les
connexions entre les divers acteurs au sein du systéme de gouvernance de I'eau. Cette
étude préliminaire menée par un groupe de recherche diversifié fait progresser notre
compréhension de la complexité de I'exploitation de I'eau potable a petite échelle
dans les infrastructures des communautés rurales, éloignées et autochtones, en
particulier lors d'une urgence mondiale. L'article conclut avec des recommandations
sur de futures recherches qui continueront d'apporter de nouvelles connaissances sur
la gouvernance collaborative a plusieurs niveaux pour la sécurité de I'eau potable a
Terre-Neuve-et-Labrador.

Mots clés: eau potable, COVID-19, infrastructures, Autochtones, communautés

1.0 Introduction

The recent COVID-19 global pandemic has heightened the visibility and importance
of access to safe and clean potable water. Clean, safe water is needed for hygiene
purposes related to reducing COVID-19 transmission, such as more frequent hand
washing (Lacey, 2016; Center for Disease Control [CDC], 2020; Public Health
Agency of Canada [PHAC], 2020; World Health Organization [WHO], 2020). Yet
many rural, remote, and Indigenous communities in Canada are unable to access
clean and safe drinking water due to challenges such as the aging, degrading, or
absence of infrastructure; difficulties recruiting, training, and retaining certified
water operators; and source water quality and quantity problems (Castleden et al.,
2016 Minnes & Vodden, 2017; Lam et al., 2017; Norman et al., 2010). These
challenges often result in failed or disrupted access to clean and safe drinking water
exemplified by long term and chronic boil water advisories, which have
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disproportionately affected Northern and Indigenous communities in Canada (White
etal., 2012; Hanrahan et al., 2017; Wright et al., 2017 Government of Canada 2021).

When COVID-19 emerged as a global pandemic in March 2020, it exposed
weaknesses in existing small-scale water systems across Canada. This included the
ongoing reality of unequal access to clean, safe potable water across the country as
well as specific challenges surrounding hygiene and physical distancing faced by
communities reliant on smaller-scale infrastructure options where people collect
clean, safe drinking water from a source outside of their place of residence. Such
was the case for Potable Water Dispensing Units (PWDUSs), sometimes referred to
as Advanced Drinking Water Systems or water kiosks, in the province of
Newfoundland and Labrador. PWDUs emerged in NL in recent decades as a small-
scale infrastructure option to provide clean and safe drinking water (Lacey, 2016;
Minnes & Vodden, 2014). In particular, PWDUs have been implemented in rural
and remote communities as a response to boil water advisories and ongoing
challenges with water security. Previous studies on PWDUs in NL have focused on
user perceptions and perspectives associated with water consumption (Wright et al.,
2017; Ochoo et al., 2017). Although PWDUs in NL are overseen and maintained by
municipalities, local service districts (LSDs), and Inuit Community Governments
(ICGs), the responsibility for drinking water in NL lies with various levels of
government at the provincial and federal level (as described further below). These
unclear and often overlapping jurisdictions are navigated by multiple institutions,
organizations, and authorities.

Using a case study approach, this study focuses on the unique context of operating
and maintaining small-scale infrastructure, i.e., PWDUs, during a time of crisis and
uncertainty. It aims to share recent experiences of rural, remote, and Indigenous
communities with PWDUs as they responded to COVID through the lens of their
drinking water infrastructure, and their response through and with other
organizations. We highlight the roles of NunatuKavut and Nunatsiavut
governments, as well as Municipalities Newfoundland and Labrador (MNL), the
advocacy organization representing the 275 municipalities in the province. We also
explain the emergence of the PWDU research group, comprised of researchers from
various universities across the country, and representatives from NunatuKavut,
Nunatsiavut, Nunatsiavut Government and MNL, as key actors in illuminating the
PWDU COVID story. We conclude that the fragmented and overlapping
jurisdictions surrounding drinking water across Newfoundland and Labrador require
collaborative multi-level governance structures to effectively tailor and respond to
water security solutions in rural, remote, and Indigenous communities. It equally
requires the advocacy work provided by the other organizations involved, including
the PWDU research group, to ensure that multi-level governance goes beyond
simply provincial/territorial and federal relationships.

1.1 Case Study Context

Many communities in NL, especially those with 1,000 residents or less struggle with
providing reliable access to clean drinking water (Minnes & Vodden, 2017).
Additionally, access to a reliable supply of clean and safe drinking water is essential
for maintaining optimum health, managing existing diseases, and maintaining
hygiene (Hanrahan et al., 2014). The province of NL provides an example where
issues such as aging, degrading, and inappropriate infrastructure; the use of
untreated water sources; limited asset management and water operator certification;
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monitoring and policy implementation gaps; and long-term boil water advisories are
prevalent in rural and remote communities with few financial and human resources
available to address these issues (Minnes & Vodden, 2017).

As a result of the challenges experienced by small, rural, and remote communities
in obtaining and safely maintaining costly, large-scale water systems, a growing
number of communities have adopted PWDU systems. PWDUs are small-scale
water treatment systems that provide treated drinking water from water stored on-
site at a centralized location. Treatments used can vary from ozonation, utilization
of a multi-media filter consisting of anthracite and sand, activated carbon filters,
reverse osmosis, and ultraviolet light (Wright et al., 2017; Lacey, 2016). Water is
collected by users from the unit for home storage or can be delivered to residents.
At the time of the study, 32 communities had PWDUs in NL, with one additional
unit being constructed after the onset of COVID-19 in 2021 (S. Eger, personal
communication, April 19, 2021) (see Figure 1). These 32 communities are
comprised of 26 municipalities, three LSDs, and three ICGs (Government of NL,
2021), although ten of the 32 identify as Indigenous. While two communities served
by PWDUs have populations of over 2,000, two-thirds have 500 or fewer residents
(Government of NL, 2019).

Little research has been conducted to date on PWDUs in NL. A 2010 provincially-
commissioned evaluation of seven then existing units led to the recommended
design and operational guidelines (CBCL, 2010). In 2013-14, a collaborative study
that focused on sustainable drinking water solutions for communities of 1,000
residents or less in rural and remote areas of NL explored the following: source water
guality and quantity; infrastructure and operations; policy and governance; and
public perceptions, awareness, and demand. The project identified the numerous
challenges with providing safe and clean drinking in rural and remote communities
in NL identified above, adding that these challenges are often interconnected and
cumulative. The study called for further research into the perceptions and
experiences of communities in NL with PWDUSs, a call that was answered during
the pandemic due to the unique circumstances that these communities found
themselves in (Minnes et al., 2014).

Responsibility for the provision of safe, clean drinking water in NL is shared across
various governance structures, processes, and actors, including provincial and local
government jurisdictions, with federal and Indigenous governments also playing
various roles (Minnes & Vodden 2017). Public drinking water systems in NL are
typically overseen by the provincial government, with the responsibility for securing
and maintaining infrastructure and daily operations borne by local governing bodies
(i.e., municipalities and LSDs incorporated under NL’s Municipalities Act and
Nunatsiavut’s ICGs). Most funding for water systems is available through the
Federal Government. Infrastructure Canada assists in funding water systems,
transferring Gas Tax funds to the municipal level through provincial and territorial
governments, for example (Cargnello & Flumian, 2017). The Federal Government
also has jurisdiction with providing water guidelines and overseeing water in
Indigenous communities (Minnes & VVodden, 2014). Currently, there are no formal
coordinated efforts across these jurisdictions to support clean drinking water
services and infrastructure across the province although the provincial government
has just concluded a public engagement opportunity regarding a drinking water
safety action plan (engageNL, 2021).
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Figure 1. Communities with PWDUs in NL
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The exclusion of Indigenous people from the 1948 Terms of Union between
Newfoundland and Canada resulted in some typically federal responsibilities in
Indigenous communities, such as drinking water provision becoming a provincial
responsibility in NL (Higgins, 2008; Hanrahan, 2003). Today, Indigenous
governance in NL is upheld and expressed in diverse and evolving contexts across
multiple Indigenous governing bodies that span territories across the island of
Newfoundland and throughout Labrador. Each of these governance actors represents
the rights, diverse interests, and perspectives of Indigenous peoples in NL.
Governance relationships and responsibilities in NL continue to evolve as
Indigenous peoples pursue paths of self-government, albeit within an existing
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system of colonial governance structures (Nunatsiavut Governemt, 2021; Hudson,
2020). The Nunatsiavut Government (NG), for example, defrays a significant
portion of the costs of maintaining and operating the water systems in their
communities (Lightfoot, 2014). Significant federal investment and cooperation with
Miawpukek First Nation led to a lifting of that community’s long-term boil water
advisory (Westcott, 2018). Federal funding also helped to support the roles played
by the NunatuKavut Community Council (NCC) to ensure drinking water access
during the pandemic, as described further below.

Jurisdictional overlap and differences in jurisdictional responsibilities complicate
the challenges faced by rural and remote communities, as well as their access to
resources and capacity-building opportunities in order to deliver safe and clean
drinking water. Governance generally refers to “the way actor groups in society (i.e.,
individuals and organizations) interact and coordinate to steer social and political
processes (e.g., decision-making)” (Eger 2021, p. 1). The research team adopted
collaborative multi-level governance (CMLG) as a conceptual lens through which
to analyze the experiences of communities with PWDUs during the COVID-19
pandemic as well as related policy, program, and operational responses at various
levels. This choice was deemed appropriate given the shared responsibilities and
need for collaboration across multiple levels and actors involved in drinking water
provision in NL, and in Canada more generally (Cargnello & Flumian, 2017).

1.2 Scholarly Context

Governance, and CMLG more particularly, involves a shift away from reliance on
government toward new forms of governing encompassing diverse actors and
arrangements across vertical and horizontal linkages (Ansell & Gash, 2007;
Emerson et al., 2012; Gibson, 2019). Such arrangements have often meant increased
influence of municipal and Indigenous orders of government (Cargnello & Flumian,
2017). Collaborative governance approaches also emphasize collaboration
processes of dialogue and trust-building that seek shared understanding and
ownership (Gibson, 2011). Facilitative leadership and supporting structures that
enable collaborative governance are essential (de Boer et al., 2016), along with
respect and use of the diversity of knowledge systems that diverse actor groups can
contribute (van Tol Smit et al., 2013). Indigenous knowledge and practices in
governance and planning, for example, have much to contribute (Jokhu & Kutay,
2020). Therefore, in order to enhance capacity for implementation of CMLG,
learning mechanisms are needed to ensure shared knowledge, accountability, and
adaptation (Plummer & Armitage, 2007; Minnes & Vodden, 2017). Adaptive
governance may also assist in navigating changing circumstances across various
jurisdictions and partner interests as well as facilitating societal learning for broad
social consensus to develop (Pahl-Wostl et al., 2011).

CMLG within the realm of drinking water involves structures that span multiple
jurisdictions and share decision-making among multiple actors at different levels to
set and pursue water management goals (De Boer et al., 2016; Bressers et al., 2013).
We can also consider water and infrastructure, in particular PWDUs, as actors
themselves in relation with others in the network (Bosco, 2006; Wang & Yau, 2018).
Indeed, it is the PWDUs and those that operate them that brought the authors and
others in the research team together. A recent study by Minnes (2019) indicates that
collaborative water and watershed governance requires legislated process/organized
structure; integration of policy tools, programs, data, and actors; knowledge sharing
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and learning and evaluation, adaptability, and flexibility within the process, among
others. Intermediary or bridging organizations that connect actor groups can assist
in essential learning processes by translating sustainable water practices and
technologies into local contexts (Marvin & Medd, 2007). Diverse actor groups
within the CMLG drinking water network, including such organizations, can play
key roles in improving capacity for water systems operation and contributing
knowledge across jurisdictions (Van Tol Smit et al., 2013).

COVID-19 can be described similarly to other disasters and emergencies as “a crisis
requiring rapid response by multiple jurisdictions and operational areas to a dynamic
set of conditions under high levels of collective stress and uncertainty” (Ansell et
al., 2010; Nowell et al., 2018, p. 699). Past failures in disaster response have been
attributed to centralized management and decision-making (Nowell et al., 2018),
suggesting a need to employ CMLG within crisis situations and better prepare for
them. Evidence of decentralized/devolved, coordinated, and collaborative
emergency responses contributing to community resilience is building in the
literature, including growing international evidence from the COVID-19 pandemic
itself (Criado & Guevara-Gomez, 2021; Ceresia & Misuraca, 2020; Huang, 2020;
Choi, 2020).

Despite the promise of CMLG approaches, there are several note barriers to
implementing CMLG that may prevent it from being an ideal approach for
emergency situations. For example, challenges include resistance to change and to
share power, as well as the increased time frames of collaboration (Gibson, 2011;
Ananda & Proctor, 2013; Brisbois & delLoé, 2016). The multitude of relevant
organizations and authorities across public, private, and voluntary sectors in rural
and remote community CMLG networks can generate additional challenges in
delivering services, including concerns related to financial sustainability and
transaction costs (e.g., time), shortages in human capital, and misalignment of
responsibilities among others (Brown & Bellamy, 2010; Gibson, 2011). Ongoing
efforts to ensure reconciliation and legal recognition of Indigenous rights and title,
difficulties in communication and understanding related to the physical distance of
these communities from centres of government, as well as limited internet speed and
access in some locales, are also important considerations.

2.0 Methodology

This research is rooted in a methodological approach attuned to collaboration across
research disciplines, stakeholder groups, sectors, and institutions. It is deeply
connected to the scholarly context in which it finds itself and, in many ways, reflects
it. In early 2020 as COVID-19 began to spread across the country and NL, a group
of rural communities (including remote, northern, small island, and Indigenous
communities) with PWDUs came forward to their municipal association—
Municipalities Newfoundland and Labrador (MNL)—with pandemic-related
concerns about the operation of their PWDUSs and sanitary requirements as they
awaited further guidelines from the Province of NL (MNL, 2020a). This led MNL
to reach out to research partners for information from other locales on how drinking
water in small communities through the pandemic, and more specifically, any
recommendations on PWDUs specifically. University research collaborators
Minnes (University of Guelph) and Vodden (Memorial University of
Newfoundland) were pleased to assist in seeking such examples, seeing
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opportunities to assist communities during the COVID-19 crisis while also
providing safe, online work to graduate students negatively affected by the outbreak.

This led to a diverse partnership made up of members from academia (Memorial
University of NL and the University of Guelph), MNL, NunatuKavut Community
Council (NCC), and Nunatsiavut Government (NG), and with the support of Qalipu
First Nation, to better understand the experiences of communities with PWDUSs. The
partnership complemented and built on nearly a decade of drinking water research
collaborations dating back to 2012 (Holisko et al., 2014; Minnes & Vodden, 2014;
Daniels & Vodden, 2015; Omosule, 2017; Vodden & Chireh, 2020; Eledi et al.,
2016, 2019; http://nlwater.ruralresilience.ca/), and thus followed a collaborative,
action research-oriented approach that sought to understand the current situation
while also providing suggestions both for more immediate pandemic responses and
for future water governance in NL.

2.1 Methods

In 2020, following a review of available secondary data and a process of
collaborative research design through dialogue within the research team, all 32
communities with PWDUSs in NL were approached to participate in the study. First,
semi-structured interviews were conducted by telephone and recorded upon oral or
written consent. All participants were anonymous and indicated if they consented to
have their position and community linked with their interview data. Questions
related to operations and maintenance during the pandemic but also more general
reflections on their PWDUs (see Appendix 1). As appropriate, interviews were
conducted in conjunction with interested staff members from the NG and NCC. The
study has approval from the Grenfell Campus Research Ethics Board (GC-REB)
(Approval number: 20210127) as well as relevant ethics bodies at NG and NCC.

In total, 21 interviews were conducted with town councillors, mayors, and PWDU
operators from 15 of 32 communities. In some cases, both town councillors (or
mayors or AngajukKaks in ICGs) and PWDU operators were interviewed. One
additional interview was conducted with a PWDU expert in NL to further understand
the context. Recorded interviews were then transcribed and organized into NVIVO.
The interview transcripts were iteratively analyzed with all partner organizations
across a series of weekly meetings to ensure local context and accurate meaning
were derived. Thematic coding was used to analyze the transcripts relating to
COVID- 19, and preliminary themes were then reported.

Next, all 32 communities were then invited to attend a webinar that took place via
Zoom April 22, 2021. The purpose of the webinar, administered by MNL staff, was
to validate preliminary findings related to not only COVID-related findings, but also
additional themes that emerged during the interviews, such as local capacity building
and operator training. In total, 12 community participants across nine PWDU
communities, eight partners, and one expert attended the webinar. This webinar also
provided an opportunity to hear from communities that were unable to participate in
the interview portion of the study. Findings were also disseminated during an MNL
Symposium presentation to members (Eger & Minnes, 2021).

3.0 Results

Across the 32 communities served by PWDUSs, local leaders expressed concerns
regarding PWDU maintenance, operation, and sanitization as a result of the
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pandemic. In communities where PWDUs may be the only public infrastructure that
provides clean drinking water, interruptions in service have a particularly severe
impact on human health and sanitation efforts to prevent or slow the spread of
disease. This section presents and discusses the findings of the semi-structured
interviews conducted in 2020 and the webinar in 2021 with communities who use
PWDUs throughout the COVID-19 pandemic. We first review the experiences and
responses of communities with PWDUs in NL during COVID-19, followed by a
more detailed discussion of three responses from other organizations and partners
seeking to support them.

While our findings suggest that PWDUs have provided a stable source of drinking
water in numerous communities throughout the pandemic, almost all (n=14/15) of
the communities who participated in interviews reported challenges relating to the
COVID-19 pandemic. PWDU challenges varied from community to community due
to their unigue contexts (e.g., demographic, access, distance, water quality). The
primary challenges that were mentioned include: access to up-to-date guidelines and
programs; limited capacity (financial, human) to adapt to new guidelines and
procedures; COVID-19 as a barrier for access to training and construction; and
COVID-19 as added stress for local jurisdictions to maintain/provide services. To
highlight the diversity of responses, sample quotes related to the various challenges
are provided in Appendix 2 and are separated by those that indicated their
community had been negatively impacted and those who had not been.

One of the main challenges noted, particularly during the onset of COVID-19, were
changes in procedures and guidelines from the Province of NL as well as from the
constant influx of emerging information and scientific evidence. Evolving guidelines
required increased cleaning and disinfection of public spaces, the availability of
sanitizer products, and PPE such as masks and gloves for both workers and users. In
some communities, this also led to challenges relating to access and funds to ensure
the staff and supplies were available. In other instances, COVID-19 resulted in
reduced access to training and delays in the installation of new units.

In addition to new challenges posed by COVID-19, many of the rural, remote, and
Indigenous communities acknowledged that COVID-19 had been yet another
additional encumbrance for municipalities that are already balancing the
responsibility of providing many services. The Federation of Canadian
Municipalities (2020) estimates that foregone revenues and unanticipated costs due
to COVID-19 have created a gap of $10-15 billion for municipalities across Canada,
many of which were struggling with financial sustainability and infrastructure
deficits even before the pandemic. While the Federal Government did provide
emergency operational funding to municipalities in October 2020 to help offset costs
associated with the pandemic, many faced financial and other challenges that
predated it (MNL, 2021). Participating communities expressed concerns that even
before COVID-19, municipalities were overwhelmed with responsibilities and had
little capacity, including staff and funds, to keep up. As one participant stated, “My
job is difficult, managing a town, but then you add the pandemic response on top of
it, and it just...it’s been challenging.” (Community #9)

Nevertheless, results demonstrate that communities are able to adapt. In many cases,
they continue to operate and use their PWDUs in accordance with new public health
guidelines, often with little disturbance. Community #9 continues to reflect on how
COVID-19 is impacting them but also how they still manage to prepare for and
anticipate guideline changes in their community:
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I’m pretty sure we’re going to be dealing with COVID-19 for at least the first
six months of next year... Unless something changes, we’re going to have to
pass all these costs on to taxpayers... We’ve reduced services where we can,
but I can honestly say in my case I’'m probably going to end up in a deficit.
... We were ready to man our unit eight hours a day and have someone on
site, and have the water dispensed outside of the unit so you didn’t actually
have to go inside. So we had taken steps to ensure we were ready to offer that
level of protection and still provide the essential service. We did not get that
far, that would have meant changing some piping and valves which would
have brought the water outside the unit. (Community # 9)

Diverse actor groups took action to support rural and remote communities during
the COVID-19 pandemic, providing PPE, water, and information to help
communities adapt. Some of these efforts are described further below.

3.1 Province-wide response of Municipalities Newfoundland and
Labrador (MNL)

Despite the complex governance framework related to drinking water in NL, MNL
supported communities with PWDUs during the pandemic early on and in a variety
of ways. In particular, their role in mobilizing information started by identifying
COVID operational guidance gaps identified during MNL regional membership
calls, which functioned to connect diverse actor groups across the province. Over
123 municipalities were represented in the calls, with 217 people who participated
in total (MNL, 2020a).

During the early COVID-19 period consultations with their municipal membership,
MNL received questions about the recommended operating procedures for the
sanitization and safety of their PWDU facilities during the pandemic (MNL, 2020a).
MNL brought these questions and concerns to the provincial department responsible
for municipal legislation and support, then known as Municipal Affairs and
Environment (MNL, 2020b). In light of these concerns, the department
recommended that PWDUs remain open and provided an updated guidance
document on standard operating procedures for PWDUs during the pandemic
(Department of Municipal Affairs and Environment, 2020, p. 1), stating that:

These options may need to be altered given each community’s individual
needs and circumstances. PWDUs provide high quality drinking water to
users. MAE recommends that communities continue to operate their
PWDUs and not shut them down.
MNL continued its support for municipalities throughout the pandemic through
regional calls, a fall 2020 conference, and its spring symposium, all of which were
held virtually. The organization also responded to the concerns of these communities

by providing webinars to members on key areas of concern and interest (MNL,
2021). MNL acknowledged concerns also raised by community representatives that
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the COVID-19 pandemic added to the municipal issues that predated it, and exposed
vulnerabilities in the sector, including infrastructure, as well as the fiscal, human,
and knowledge resources needed for supporting this infrastructure (MNL, 2021).

3.2 Response of NunatuKavut Community Council (NCC) within
NunatuKavut and NCC Communities

In March 2020, the Government of Canada announced the Indigenous Community
Support Fund (ICSF) as a pandemic response measure for First Nations, Inuit, and
Metis recognizing that Indigenous peoples in Canada are among the most vulnerable
during a time of global health pandemic (Government of Canada, 2020). The fund
is designed to allow Indigenous leaders and communities the flexibility to identify
priority needs and to develop Indigenous nation and community-specific
programming and supports to respond to these needs during the course of the
pandemic. This has been followed by multiple subsequent calls for funding to
respond to the immediate needs of Indigenous communities as well as urban and off-
reserve Indigenous organizations.

The COVID-19 pandemic highlighted inequities and inequalities across a range of
areas that adversely impact the health and well-being of NCC members in
NunatuKavut and throughout NL. As one example, challenges with access to safe
and clean drinking water in various parts of the territory became pronounced. Such
impacts are demonstrated in the remote Inuit community and LSD of Black Tickle
on the southeast coast of Labrador, where the PWDU unit serves as the sole source
of potable drinking water infrastructure (Sarkar et al., 2015).

As aresult of COVID-19 impacts in NunatuKavut, NCC developed an initial COVID-
19 program response proposal and sought financial resources from the ICSF to support
an immediate response based on needs throughout NunatuKavut. NCC submitted
multiple proposals thereafter and as funding calls were announced by the federal
government, to continue to address impacts to Inuit health and well-being during the
pandemic. NCC also assisted with the supply of sanitation products to the PWDU site
and hired community workers (short term) to assist with access to clean drinking water
and other priority matters impacting elders and vulnerable persons in the community
(e.g., Community #3). Further, to address water access issues in Black Tickle
specifically, for example, NCC chartered multiple twin otter flights from Happy
Valley-Goose Bay to Black Tickle to deliver bottled water for use as an emergency
source. At the time of interviews (August 2020), there had been one PWDU system
interruption for a period of approximately one week in the community.

All communities with PWDUs in NunatuKavut were supplied with PPE such as
masks and gloves and hand sanitizer and cleaning supplies to keep common PWDU
surfaces disinfected. Participants acknowledged these donations and welcomed the
presence of NCC in their communities:

We were really lucky at that time because NCC sent in some water because
of COVID [19] and we were able to give some of this to the people so that
they would be able to have water until the problem was fixed... [There was]
no, additional cost to us because our sanitary products and all that stuff was

given to us by NCC... The LSD hasn’t been involved because NCC is getting
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involved, and they’re taking very, very, very good care of it...I’ve been on

almost every week with NCC on our update meetings. (Community #1)

NCC also developed and administered first-time programming in other areas,
undertaking frequent community engagement events to increase understanding of
the urgent and evolving needs of NunatuKavut Inuit during the course of the
pandemic (NunatuKavut, 2021). NCC mobilized and responded quickly to address
food and heat insecurity, Elder and mental wellness supports, supports to encourage
land-based activities (hunting/harvesting), education supports, and personal care
grants, among others.

NCC’s quick leadership and governance response on matters related to the health
and well-being of NunatuKavut Inuit across a range of areas impacted by COVID-
19, including water security matters, illustrates the capacity to govern and navigate
crisis events in its region. NCC does not yet have a self-government agreement with
Canada, and, as a result, direct services related to health (water, food, infrastructure,
etc.) are the responsibility of the federal and provincial governments. However, in a
time of urgency and great need, the Government of Canada announced funding
opportunities that would see Indigenous communities (both with and without self-
government agreements) addressing the most urgent and immediate needs of their
people for themselves. For many Indigenous governing or community organizations
without a land claim or self-government agreement, including NCC, this meant
taking on self-government, as a response to COVID, in a time of crisis.

3.3 Response from PWDU research partnership

In addition to the mentioned parallel efforts, a swift research response from the
research partnership described above was undertaken to further understand the
impacts of COVID-19 facing communities that had been raised with MNL and NCC.
This occurred as Memorial University sought research opportunities for students
whose research plans and employment opportunities were impacted by COVID-19,
as well as ways to assist communities in the province through their research and
other capabilities. The resulting partnership, which built upon several previous
drinking water related and other research collaborations, continues to explore
community experiences with PWDUSs in NL even beyond COVID-19. Thus far, the
partnership has identified jurisdictional elements, challenges, and opportunities for
PWDU operations and maintenance during the COVID-19 pandemic. They have
also validated results through an online webinar with PWDU community members
and recently presented preliminary findings at the Annual MNL Symposium/AGM
(Eger & Minnes., 2021).

The value of such a diverse partnership within a complex jurisdictional context
during an emergency is apparent through the speed and nimbleness with which the
research team brought together information and gaps from multiple jurisdictional
perspectives and mobilized a research program during the COVID -19 pandemic.
The partnership not only functioned to share information across horizontal and
vertical linkages within the CMLG network for drinking water but also continued to
strengthen relationships between diverse actor groups as they worked towards
common goals.

The coming together of diverse actor groups in this research provides evidence of
the value of various governance entities during the COVID-19 pandemic as well as
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their collaboration. While the research itself did not function to help the COVID-19
situation it did enable the partners to work collaboratively to better understand
experiences of rural, remote and Indigenous communities who are operating their
PWDU in a pandemic.

4.0 Discussion and Conclusions

This study explored experiences of rural, remote, and Indigenous communities who
have been running their PWDUs during the pandemic despite several ongoing issues
with drinking water security, such as boil water advisories, infrastructure, and
operational challenges. Maintaining drinking water systems safely during a
pandemic to ensure a clean, safe water supply creates added responsibilities for staff
and volunteers who are often already overloaded with responsibilities and may not
have the information needed to respond safely and effectively. In many cases, we
found that COVID-19 further strained the capacity and functioning of communities
as they were expected, for example, to keep up with changing information and
guidelines and budgeting for COVID-19 related costs on top of already existing
struggles to cover annual maintenance and operating costs of the PWDU and other
municipal operations. However, the ability of communities to mobilize and adapt to
address changing health guidelines relating to COVID, as well as associated
additional costs and increased demand on staff capacity, was apparent and varied
between the participating communities.

A key finding relating to operating PWDUs during the COVID-19 pandemic was
that the diversity of rural, remote, and Indigenous communities of NL resulted in a
spectrum of perspectives and outcomes with respect to ensuring safe drinking water
provision during a pandemic. Essentially, the unique characteristics and context led
to varied responses as well as capacities to respond. Further, leadership and
responses from diverse actor groups from across jurisdictions were critical in aiding
communities to adapt and maintain access to clean drinking water. This supports the
findings of previous studies noted above (e.g., Criado & Guevara-Gomez, 2021;
Ceresia & Misuraca, 2020; Huang, 2020; Choi, 2020) that emphasize the importance
of diverse actors who collaborate and communicate effectively with one another in
water governance and in response to the COVID-19 pandemic and other
emergencies. Thus, the applicability of the CMLG approach within rural, remote,
and Indigenous communities with PWDUs within the complex jurisdictional context
of NL is illustrated. As Criado and Guerva-Gomez (2021) found, this includes the
key role of citizens in collaborating with governments and building networks during
the COVID-19 pandemic.

In particular, the responses from MNL, NCC, and even this research partnership
further emphasize the importance of CMLG across relevant organizations as it
relates to water security in rural, remote, and Indigenous communities. We found
that MNL and NCC played critical roles in assisting with community-level
responses while also stimulating responses from the province, sharing guidelines, as
well as distributing valued PPE and sanitation products. These actor groups served
a bridging function to link others across vertical and horizontal dimensions and were
able to mobilize/be nimble to respond to the unique needs of their communities
(Dressel et al., 2020).

The study findings related to administrative, communications, and logistical burdens
faced by these communities due to their small size, staff, budgets, and remoteness
allows us to gain a new perspective on the realities of operating small-scale drinking
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water in such contexts during emergency situations. Multiple institutional and
governance actors, many located far from the geographic area, are relevant for
ensuring robust, appropriate, and (particularly amid a pandemic) timely decisions.
Thus, the experience of the COVID-19 pandemic further highlights the need for
multiple actors working together across scales in rural, remote, and Indigenous
communities in Newfoundland and Labrador and beyond to ensure water security.

As suggested by the CMLG literature, external drivers can either facilitate or hinder
collaboration in CMLG (Emerson et al., 2012). In this instance, COVID-19 helped
to bring these actors groups together, with each other and with the communities they
serve and represent. The flexibility and responsiveness of both MNL and NCC actor
groups allowed for the prevention and mitigation of challenges in many PWDU
communities during COVID, allowing the PWDUs to stay open and remain
operational. MNL’s actions started a province-wide response, and NCC took action
with communities within NunatuKavut territory. As suggested by other studies,
access to additional funding from provincial and federal governments played an
important role in these actions (Choi, 2020). However, future responses would
benefit by being further coordinated across all actor groups, including Indigenous
governments, to ensure an efficient and effective response plan/strategy is relevant
and/or tailored to the particular circumstances of rural and remote communities.

It is critical to acknowledge that despite the types of actors involved being similar
across many Newfoundland and Labrador communities (recognizing and respecting
the presence of unique Indigenous governance structures and organizations within
their Indigenous territories), the role those various actors play in drinking water can
and does vary given individual community situations, and different types of drinking
water challenges. We suggest that CMLG can provide the much-needed
“administrative and institutional flexibility to allow issues to determine institutional
structures, behaviours and relationships” (Cargnello & Flumian, 2017, p. 611). Thus,
we suggest further collaboration across multiple levels and actors involved in
drinking water provision in NL is both needed and be achieved through both formal
and informal multi-jurisdictional governance structures that span the multiple
jurisdictions in the context of drinking water security. Such mechanisms include
collaborative structures that enable dialogue and decisions across governments and
scales of jurisdiction relating specifically to tackling water insecurity and to more
specific issues such as those related to BWASs or PWDU operations and maintenance
opportunities in rural, remote, and Indigenous communities.

Additionally, this research highlights that traditional approaches to community
planning and services in the municipal sphere are insufficient in responding to crises
in isolation. In particular, timely, coordinated, and appropriate communication
mechanisms are important for a successful actor response (Le et al., 2021; Gibson,
2011). For instance, numerous parallel communications during pandemics or other
emergencies from across the various Indigenous and non-Indigenous jurisdictions
could be further tailored to increase relevance to rural, remote, and Indigenous
communities and reduce the overload of irrelevant information being received.
Participants illustrate the diversity of rural and remote communities and that their
capacity, geography, and demographics can influence the communication
mechanisms that are most appropriate. As a result, we heard a multitude of
communication preferences from social media, bulletin boards, emails, telephone,
and newsletters. Future responses would benefit from further coordination across
actor groups and jurisdictions to ensure an efficient and effective response
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plan/strategy as seen in Le et al. (2021) with social media, music, film, and poetry
and Huang (2020 with daily press conferences. This will require an understanding
of the breadth and scope of actors relevant to drinking water issues in each
jurisdiction, especially organizations that are place-specific and that can connect
across various jurisdictions and actors’ groups (e.g., bridging, or intermediary
organizations, as noted by Dressel et al., 2009; Marvin & Medd, 2007). Knowledge
of local contexts can help to ensure that these plans/strategies are relevant and
tailored to rural, remote, and Indigenous communities.

Additionally, given that this research focused primarily on perspectives provided at
the local level, future research that explores responses and perspectives from
provincial and federal level agencies with drinking water responsibilities could
provide further beneficial insights from scales beyond the rural, remote, and
Indigenous communities focused on in this study, with specifically related to PWDU
infrastructure or the aspiration of CMLG for enhanced drinking water security more
generally. For instance, interviews with key individuals with responsibilities for
drinking water services at these levels would complement this study and provide
further insights into feasible next steps for the role of PWDUs in helping secure
drinking water across Newfoundland and Labrador.

In summary, based on our findings related to COVID-19 and PWDU operations, we
recommend that drinking water actors within the CMLG network in NL.:

= understand the preferred method of communication of communities within
their jurisdiction and check those channels regularly;

= tailor communication mechanisms, guidelines, and support strategies to
each rural or remote community during future crises; and,

* maintain ongoing contact with other relevant governance actors to
coordinate responses.

Additionally, leaders in rural, remote, and Indigenous communities are encouraged
to maintain and build resilience and adaptive capacity to respond to crises in the
future by:

= seeking assistance and guidance from provincial government
representatives and/or municipal associations and other advocacy
organizations’ for maintaining drinking water infrastructure; and,

= Dbuilding operational capacity through engaging other communities with
PWDUs and sharing experiences.

Concerns related to the COVID-19 pandemic expose gaps in water systems and
access to clean drinking water in rural and remote communities, but also can further
contribute to concentrated efforts to address unequal access to potable water in NL
and in Canada.

The recent experience from the COVID-19 pandemic highlights the need for
continual and proactive attention to navigate responses across jurisdictions so that
actors can mobilize quickly and avoid challenges relating to CMLG (Criado &
Guevara-Gomez, 2021; Gibson, 2011). This research can help inform more
effective, timely and coordinated responses to emergencies and crises in the future
to keep PWDUSs operational and provide greater water security to rural, remote and
Indigenous communities.
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Appendix 1: Interview Protocol 2020

1.

Identification:
a. What community do you represent?
b. What do you call your unit?
c. What is your role in your community?
Does your community have a certified water operator?
a. Is your operator shared with any other communities?

What type of Potable Water Dispensing Unit (PWDU) does your community
have?

a. What is the brand and model? And who did you purchase it from?

b. For administrators: what was the cost of purchasing and installing your

system? And what are your typical annual costs of operating the PWDU?
c¢. What were some of the reasons the PWDU was put in place?

Is the PWDU vyour only source of clean and safe drinking water for your

community?
a. If no, what is/are your other source(s)?

Does your community ever experience issues with water shortages (i.e., lack of

access to sufficient supply of clean, safe drinking water)? If yes, please explain.

We understand from provincial information that you have operated your PWDU

since (include year). Is this correct? If no, please explain.
a. Have there been any interruptions in operations since this time?
b. If yes, why was there an interruption?
Who uses the PWDU?
a. Do residents from other communities use your PWDU?
b. If yes, where are those people from?

What measures have you taken to ensure public safety at your PWDU during

the pandemic?
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9. Are there any changes in your responsibilities due to the pandemic? Please

explain.
a. If yes, how are you tackling those?

10. Have the costs of operation risen during the pandemic? If yes, could you please

explain the specific reasons of the increased cost?
a. Have operators been working longer hours?
b. Have you had to buy more sanitizers and wipes? Other changes in costs?

c. Did you have to reduce some other services or part of your operations to
pay for these increased costs of your PWDU due to COVID-19 related
protocols?

11. Have you found the guidelines provided by MAE been sufficient during the

pandemic?
a. If no, please explain
b. If yes, which information or communications have been most useful?

c. Do you need any further supports from either MAE or anyone else that
would help with the operation of your PWDU during the pandemic? If yes,

please explain.

12. Do you have any concerns at this time about the operation of your PWDU, either

related to the pandemic or otherwise? If yes, please describe.
a. Did you have these concerns about your PWDU prior to the pandemic?
13. Have you heard any concerns from your residents about PWDUSs? If yes,
a. Concerns prior to the pandemic?
b. Concerns during the pandemic?

14. Is there anyone else in your community we should speak to about your PWDU?

If yes, who?
15. Do you have any further suggestions to share about operating a PWDU?

a. Anything about specifically operating a PWDU during a pandemic? If

yes, please explain.
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16. Is there anything else you would like to add? Do you have any follow-up

guestions for us or additional comments?
17. Would you like to hear back from us about the results of the study? If yes,

a. How would you like to get the results? (e.g., webinar, presentation at an

MNL event, executive summary, etc.)
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Appendix 2: Common challenges related to PWDU operation in NL during the 2020 COVID-19 pandemic

S Challenge Description Sample of related quotes

Evidence that communities ~ Evidence that communities were impacted
were not impacted or able to

adapt
Evolving Overwhelming number of “We didn’t require assistance after the original health order, so it was
guidance and new guidelines coming in pretty easy to adapt to, you know, public buildings as a whole... There’s
resources every day (related to been so much out over the last six months. We’ve just been following the
multiple aspects of running general rules.... Well we just got so much correspondence over that
a municipality) time, you know. | do find it funny. Like the government sends out all

these emails or whatever, with regards to COVID-19, which is awesome,
but we’re a one-man office. I’m not going to spend all day in the office
reading government correspondence about COVID. Some of it’s

redundant, some of it’s repetitive.” (Community # 3)

It’s difficult for us to anticipate what the requirements would be in time

to make our changes with the announcement.” (Community #14)

Irrelevant or poor accessto  “I’ll plead ignorance, I didn’t “We’ve followed the guidelines as much as we thought was necessary in
guidelines know that [new guideline] the community... | get daily updates from the provincial government with
was out.” (Community #3) my LSD webmail address, that’s registered with municipal affairs.”

Community #1

Limited capacity Staffing, referred to as ‘man  “Can keep it up for now, not  As far as man power goes...people don’t realize we’re spending about
(financial, power’- some communities  sure if she can keep itup in  two and half to three hours a day sanitizing and intervening in the water

human) to adapt  reported a limited staff the winter. If the government  unit.” (Community #9)
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to new
guidelines and

procedures

(trained or not), or funds to
pay staff - resulting in town
councillors doing cleaning,
operators doing cleaning or
volunteers coming in to

clean

Access to PPE or materials

(rural/remote)

Costs - direct: cost of PPE,
staff hours; indirect -
increase demand/ PWDU
use from people being at

home, increase cost of parts

said you had to clean it after
every use, we just do not have
the man power for that.”

(Community #14)

” 1 can’t say that we’ve had
increased costs because of
COVID.” (Community #4)

“It’s not like my budget is
blown for the year because |
had to buy some wipes, that’s
just going into town costs |
think.” (Community #13)

“Thanks to Nunatukavut, we

didn’t have to pay for a lot of
those sanitizing items. But the
cost will increase because this

is something we are going to

139

”You know, we can’t man it 24/7” (Community #3)

“The only thing that changed is the use of sanitary items to keep it clean.
Obviously there are more thorough cleanings with more frequency,

mostly Lysol wipes.” (Community #13)

“Well it has risen a little bit, because we’ve had to get PPE. You know,
and cleaning, more cleaning supplies and disinfectant, hand sanitizers,

face masks, everything like that.” (Community #2)

“I would estimate it’s probably an additional $3000/year in supply
costs.... an extra $700/week in man power. We’re looking at an extra
$35,000 in man power, in additional to the $20,000 to annual costs of
just running it. So plus the supplies, we’re looking at $57,750.”
(Community #9)
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COVID-19as a
barrier for
access to
training and

construction

COVID-19 as
added stress for
local
jurisdictions to
maintain/provide

services

]

have to continue long term.’

(Community #3)

Delayed installation of
PWDU on Fogo Island
Interruption of training for

operators

Budget and responsibilities
of municipalities are
already limited

COVID-19 is yet another
added pressures of running
a municipality

COVID-19 yet another
issue municipalities with
already limited capacity and
strained budgets need to

address

140

“We were supposed to do training, but the pandemic put a hold on all

training.” (Community #6)

“Well the Fogo one is ongoing, we got built one unit, supposed to put
another one this year, but COVID-19 kind of sorted that out” (PWDU
expert, 2020)

“But the municipality is responsible for so many services. There are no
guidelines that does not escape the municipality. We have an arena,
that has a canteen, that’s also licensed. So I have to read the guidelines
not just for arenas, but also for restaurants and bars. We have sports
fields, we have day camps, office buildings, we provide rental space.
We have a water system, a sewer system. We have so many services
we provide to the community. So, every stinking guideline that comes
out from the government, we have to be aware of, and meet those
requirements. We’re also an employer, so we need to meet health and
safety standard. And we have a fire department! | do a lot of reading

these days!” (Community # 14)




