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PART 1

RESPECT FOR THE
NATURAL ORDER

I1-SAAK-SIN-HI-IN
RESPECT FOR THE NATURAL ORDER

By Danielle Wilson, ICCE Executive Director

There is no direct word in

the Nuu-chah-nulth language
for cumulative effects, but
li-saak-sin-hi-in carries a
teaching that speaks to it
deeply. It reminds us that we,
as people, are inseparable from
the environment around us and
hold a responsibility to uphold
and care for the natural order. To preserve and respect this
natural order is also to preserve our culture, traditions, and
language.

Indigenous peoples were the first stewards of these lands.
Our knowledge transcends generations and shapes our ways
of being. We rely on the waters, air, lands, and all beings for
sustenance, shelter, food, trade, and economic opportunity.
Maintaining the natural order has always been a core part of
Indigenous governance and rights —taught by our ancestors
and carried forward for future generations. Understanding
and respecting this order is foundational because our
identities, survival, and responsibilities are interwoven with
the environment that sustains us.



Indigenous understandings of cumulative
effects are deeply relational and inherently
intersectional to land, culture, governance, and
spirituality, and cannot be separated from one
another. While environmental change affects
everyone to a degree, it does not impact all
people equally; it interacts with social, cultural,
political, and economic realities in layered
ways. For Indigenous peoples, the cumulative
impacts of colonization, dispossession of land
and traditions, environmental contamination,
and systemic inequalities overlaps with our
responsibilities to land, water, air, and all
beings. The impacts of this intersectionality
are clear—on our bodies, communities, culture,
governance systems, and future generations.

This is why Indigenous knowledge of cumulative
effects must be grounded in li-saak-sin-hi-in—in
the understanding that everything is connected.
The environment that surrounds us shapes our
language, songs, and creation stories. These
elements are not separate resources; they are
our relations, teachers, and ancestors. They
form the basis of our being and influence the
diverse ways Indigenous peoples experience
and respond to environmental changes. By
acknowledging the intersectionality, it helps us
recognize these layered realities, ensuring we
do not overlook the different responsibilities,
inequalities, burdens, or strengths carried by
women, men, Two-Spirit peoples, Elders, youth,
rural and urban community members.

li-saak-sin-hi-in is a
way of honouring
our ancestors—anad
acknowledging that
long after each of us
completes our Earth
journey, the natural
order will remain.

As part of this natural order, and as guests
on these lands, none of us are merely
observers or passive participants. We

all share in the responsibility to uphold
and protect the lands that surround us.
li-saak-sin-hi-in is a way of honouring our
ancestors—and acknowledging that long
after each of us completes our Earth
journey, the natural order will remain. How
we recognize these intersections, uphold
our responsibilities, and protect the land
now becomes the legacy we leave for
future generations. «»
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6

Indigenous Centre for Cumulative Effects

ABOUT THE
INDIGENOUS CENTRE
FOR CUMULATIVE EFFECTS

The Indigenous Centre for Cumulative
Effects (ICCE) is a non-palitical, non-profit
organization founded in November 2019.

Its goal is to create networks and share
knowledge to support First Nations, Inuit,
and Métis communities in culturally relevant
cumulative effects assessment, monitoring,
and management. This effort aims to enhance
Indigenous well-being and decision-making.
ICCE is a community-driven organization that
prioritizes community input and expertise.

ICCE is governed by a fully Indigenous

Board of Directors and supported by the
Technical Advisory Committee which is a
network of cumulative effects practitioners
(Indigenous and non-Indigenous) who provide
technical and scientific expertise relevant

to cumulative effects, including promoting
the respectful and reciprocal centering of
Indigenous knowledge in cumulative effects
management.

In 2022-2023, ICCE conducted a national
needs assessment by consulting Indigenous
communities across Canada to identify
their unmet needs in cumulative effects.
This report and current ICCE initiatives
are informed by this completed national
Indigenous cumulative effect needs
assessment. The needs assessment
process involved focused and regional
dialogue sessions. Based on the outcomes
of the needs assessment, the Technical
Advisory Committee members examined
ICCE's strategic plan priorities, activities,
and progress, which informs the CE 101
initiative and Respect for the Natural
Order: Indigenous Cumulative Effects 101.



INTRODUCTION TO THE REPORT

The purpose of this report is to introduce
cumulative effects and explain the concept, with
a focus on Indigenous perspectives, diversity,
knowledge, and leadership. We also set the
stage for ICCE to continue cumulative effects
knowledge sharing and our work, including
though providing tools and resources for
communities grounded in Indigenous ways of
knowing and Indigenous research methods.

There is a great importance in understanding
and centering Indigenous knowledge beyond
regulatory confines and check box approaches
to traditional ecological knowledge (TEK).

The significance of Indigenous jurisdiction

and rights is particularly critical as Crown
governments move towards accelerating
development through projects of national
interest.

Community contributions to Indigenous
cumulative effects as a knowledge base are
extensive. They range in example from the work
of Metlakatla First Nation on indicators rooted
in Metlakatla values to legal advances in the
Yahey decision and community-based guardian
and monitoring initiatives.

Legal obligations in the United Nations
Declaration on Indigenous Peoples, as well

as in Section 35 of the Constitution, provide
critical leverage points within which Indigenous
decision making over cumulative effects takes
place. Continued efforts in centering Indigenous
cumulative effects will be required for a
sustainable future.

Respect for the Natural Order: Indigenous
Cumulative Effects 101 is a report crafted
by the Indigenous Centre for Cumulative
Effects Technical Advisory Committee CE
101 Working Group with the support of ICCE

We foreground that
Indigenous peoples have
diverse understandings
of cumulative effects,
including unique and self-
defined understandings
of everything being
connected.

staff, to introduce and explain the concept of
Indigenous cumulative effects, with a focus
on Indigenous perspectives, knowledge, and
leadership. A second purpose is to help guide
future ICCE cumulative effects programming
and further refine ICCE cumulative effects
knowledge sharing.

In this report Respect for the Natural Order:
Indigenous Cumulative Effects 101, we offer a
knowledge carrier opening, and background on
Indigenous cumulative effects. We do this in
the context of self-determination and through
the intent of foregrounding that Indigenous
peoples have diverse understandings of
cumulative effects, including unique and self-
defined understandings of everything being
connected, as understood in Nuu-chah-nulth
through li-saak-sin-hi-in as outlined in the
report preface. We then offer a critique of

the context through which cumulative effects
regulation operates and conclude by outlining
examples of Indigenous cumulative effects
success stories. &4

Respect for the Natural Order: INDIGENOUS CUMULATIVE EFFECTS101 | 7
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INSIGHTS FROM
INDIGENOUS LAW, SPIRITUALITY,
AND CULTURAL VALUES

Traditional
knowledge is
ceremonial, and it
is also governance
and Indigenous law.
We begin by asking
how ceremony
comes into Indigenous laws, including
Indigenous cumulative effects regulatory
regimes and an invitation to understand
unigue context and capture the spirit and
cyclical nature of culture and environment.
Cultural safety we acknowledge as not

the job of Indigenous peoples, we all must
participate in the work of cumulative effects,
climate change, knowledge exchange and
sharing.

The words written here can never replace the
teachings of Elders and knowledge holders
or the experience of ceremony. It is through
the guidance of Creator that our learning
truly comes alive connected to the deep
relationships we maintain to the land, waters,
air, rocks, soil, and all living beings.

Each Nation or community holds its own
distinct cultural practices, teachings, and
responsibilities for caring for Mother Earth
in a holistic and interconnected way. At the
same time, the following is offered as a
reflection of the shared understandings and
common values held by many Indigenous
peoples across Turtle Island, throughout
Canada, and around the globe. These
insights guide us in understanding natural
law, spiritual connection, and the cultural
values that remind us of our shared equality
and our duty to be stewards of the land and
waters.



Indigenous natural law is a living, dynamic
system that traditionally guided community
decision-making, stewardship of lands

and waters, and the practice of respect

and reciprocity toward all Creation.

Natural law, from an Indigenous perspective, is a sacred and
holistic understanding originating from the Creator and deeply
connected to the land, ancestral stories, and the natural
world’'s observable laws. It shapes the relationships among all
beings; humans, wildlife, plant life, air, soil, water, everything
on Mother Earth and defines the fundamental responsibilities
Indigenous peoples hold to maintain balance and harmony
within the environment and the broader universe. These
teachings are inseparable from cultural values and spiritual
guidance, emphasizing the interconnectedness and equality

of all life. Rather than being a fixed set of rules, Indigenous
natural law is a living, dynamic system that traditionally guided
community decision-making, stewardship of lands and waters,
and the practice of respect and reciprocity toward all Creation.

Today, as Indigenous peoples continue to reclaim (see
sidebar) and uphold their traditional roles and responsibilities,
natural law remains a foundational element of Indigenous
legal traditions and is essential to understanding how these
relationships with the natural world have been sustained over
generations.

The concept of cumulative effects, as it is often understood
today, emerged largely from the impacts of the human
industrial revolution onward, including pollution, development,
and increasing use of chemicals that continue to affect
ecosystems, health, and traditional ways of life. Long before
the rise of industrial activity, Indigenous peoples had practices,
laws, and ways of knowing rooted in balance and reciprocity to
address environmental disruptions, though these disturbances
were not caused by industry but by human activity that
sometimes required realignment with natural cycles. This
inherent approach to maintaining harmony has always been
part of Indigenous knowledge systems, passed down through
generations, guiding how communities live in respectful
relationships with the natural world. «»

The term "“reclaim”
acknowledges the
historical context in
which Indigenous
Peoples in Canada faced
systemic oppression,
including the imposition
of numerous colonial
laws and policies that
outlawed ceremonial and
cultural practices. These
restrictions, alongside
other abuses, deeply
disrupted Indigenous ways
of life. Today's reclamation
efforts are part of a
broader movement
toward reconciliation,
involving governments,
settler populations, and
Indigenous communities
working together to
address and heal the
lasting impacts of

these past injustices.




INDIGENOUS UNDERSTANDING

OF CUMULATIVE EFFECTS

SELF-DEFINING INDIGENOUS
CUMULATIVE EFFECTS

Cumulative effects are self-determined

and defined by First Nations peoples and
communities. Each jurisdiction and First
Nation, Inuit and Métis community in Canada
has its own way of defining and explaining
cumulative effects.

Cumulative effects assessment, from a
requlatory lens, entails an assessment of
identified changes with a focus on where
these changes come from and what impacts
they have had or will have in the future. From
the standpoint of the Indigenous Centre

for Cumulative Effects, there are many
definitions of cumulative effects, reflecting
the diversity amongst First Nations, Inuit,
and Métis communities and peoples.

Here are a few examples of how cumulative
effects are defined:

The Metlakatla Cumulative Effects
Management (CEM) Program defines
cumulative effects as “changes to the
environment or human well-being resulting
from the combined impacts of past, present,
and future development projects and
human activities” (Metlakatla First Nation
2019, 13). This definition emphasizes the

| Indigenous Centre for Cumulative Effects

interconnectedness of Indigenous values
and the need for a holistic, long-range
management perspective.

The following definition is about
understanding how multiple activities,
including those related to the project

under assessment, can collectively impact
the environment over time and space and
comes from a northern requlatory agency.
The Nunavut Impact Review Board defines
cumulative effects as the accumulation

of changes to the environment caused by
human activities (for further definitions

see Government of Canada, n.d.). These
changes result from the incremental impact
of a development when added to the effects
of other past, present, and reasonably
foreseeable future developments.

Cumulative effects can be described as
“changes in the environment caused by
multiple interactions among human activities
and natural processes that accumulate across
space and time” (CCME 2014). At stake is
"death by a thousand cuts” (Smith and Jones,
2021), or the degradation of interconnected
social, cultural, and ecological systems by
multiple industrial activities.


https://www.google.com/search?rlz=1C5OZZY_enCA1150CA1152&cs=0&sca_esv=e530de37feccd403&q=Metlakatla+Cumulative+Effects+Monitoring+%28CEM%29+Program&sa=X&ved=2ahUKEwjsq-rawPmOAxVyDTQIHYVII0oQxccNegQIAhAB&mstk=AUtExfBrL1fK2btiBoeudttiR258DVYERy6GbnqTqmQqE7MfwNBQ1GNmNPynU62rZ15xtitb2Jau0oOl7dzT-t5nD-pXB7vK_mHgpiDP_AG3A_ugHYD-1-uKRQbl3TL1eKV8aIMqzGQZmibXrzDuHhRhC_NZlEFo09L8Vo_cCPbzGpH8FZY&csui=3
https://www.google.com/search?rlz=1C5OZZY_enCA1150CA1152&cs=0&sca_esv=e530de37feccd403&q=Metlakatla+Cumulative+Effects+Monitoring+%28CEM%29+Program&sa=X&ved=2ahUKEwjsq-rawPmOAxVyDTQIHYVII0oQxccNegQIAhAB&mstk=AUtExfBrL1fK2btiBoeudttiR258DVYERy6GbnqTqmQqE7MfwNBQ1GNmNPynU62rZ15xtitb2Jau0oOl7dzT-t5nD-pXB7vK_mHgpiDP_AG3A_ugHYD-1-uKRQbl3TL1eKV8aIMqzGQZmibXrzDuHhRhC_NZlEFo09L8Vo_cCPbzGpH8FZY&csui=3
https://www.google.com/search?sca_esv=e530de37feccd403&rlz=1C5OZZY_enCA1150CA1152&cs=0&q=Nunavut+Impact+Review+Board+%28NIRB%29&sa=X&ved=2ahUKEwiw5ajywPmOAxXOEzQIHdSOE8AQxccNegQIAhAB&mstk=AUtExfCho4kz5sA5nuqhaznyOhHNVCl_VwKXffbgswRVQSJbynMNVgCYCUgyEOnRW8f6_5_wR_Q4YG9zVdv_xdo9Ck5Aueh49cb2P-pfMHxhhy-iL6kRH7jEGl4FlBpGGnvKqaqiV2kA3nH7xk8mMqOF1OelRJn3w2amcvpG9_3AGs-g93tOq-VeSgNpdc6cwEBPr9yO&csui=3

WHY ARE CUMULATIVE EFFECTS IMPORTANT?

Cumulative effects analyses quantify the holistic,
long-term assault on Indigenous well-being,
ways of life, and traditional territories. For many
Indigenous peoples, well-being is inseparable
from the land; therefore, the aggregation of
impacts from multiple developments —like
forestry, mining, and oil and gas —destroys

the ecological integrity of traditional hunting,
fishing, and gathering grounds.

This environmental degradation directly leads
to a loss of food security, compromised physical
health from pollution, and significant cultural
damage, as the ability to pass on Indigenous
knowledge, language, and ceremonial practices
connected to the land is eroded.

These impacts are protected through Indigenous
rights emerging case law as well as Section 35
of the Constitution Act, that outlines the duty

to consult and accommodate. Further, Canada
has entered into treaties with First Nations also
providing Indigenous peoples with significant
rights to well-being which is connected to
maintaining a sustainable land base.

Ultimately, cumulative effects represent a
systemic challenge to Indigenous rights and

self-governance. When governments approve
projects on a piecemeal basis without
assessing their combined and compounding
harm over time and space, they undermine the
constitutional promise of protecting Aboriginal
and treaty rights. Addressing cumulative
effects is critical to upholding the Crown'’s
honour, as it forces a shift away from short-
sighted development toward regional land-use
planning and co-governance and Indigenous-
led governance models. This ensures that

the collective capacity of the land to sustain
Indigenous ways of life, not just the viability

of the next project, is the primary focus of all
resource management decisions.

Cumulative effects assessment and
management can be powerful tools for First
Nations, Inuit, and Métis communities because
they force settler governing bodies and project
proponents to move beyond a narrow, project-
by-project review towards a holistic assessment
that accounts for the historical, current, and
future impacts of all development across

a territory. This better reflects impacts on
Indigenous rights and how impacts are felt on
the ground. By insisting on a cumulative effects

The 2021 Yahey decision marked the first time a Canadian court found that the cumulative
effects of decades of industrial development had unjustifiably infringed the rights of the
Blueberry River First Nation to hunt, trap, and fish under Treaty 8 (Hamilton & Ettinger
2022). In fact, the court interpreted Treaty 8 broadly and found that it guaranteed
Blueberry the right to continue their “way of life" in their traditional territory, ensuring
their customs, practices, resource use, and spiritual connections would not be significantly
affected. The ruling established a new legal test for infringement —a “significant or
meaningful diminishment” of a Nation's ability to exercise its rights —and declared that

the Crown's power to “take up” land is not limitless (Cook, 2025; Gimenez, 2023). This
decision fundamentally changed resource management by forcing the BC government to
acknowledge the systemic failure of its requlatory processes to account for cumulative
impacts and requiring the negotiation of new, legally enforceable mechanisms to manage
future development and protect Indigenous rights (Duncanson et al., 2023).




approach, and ones that are community-led,
Nations can establish that the overall health
of their territory’s environment (which directly
supports constitutional rights, ways of life,
and well-being) has reached an unacceptable
threshold, essentially triggering a legal line

in the sand. This approach provides a robust
legal and technical foundation to demand
systemic change, enabling Nations to shift

the requlatory focus from simply mitigating
the harm of a new project to demanding
regional land-use planning and co-governance
mechanisms necessary to restore, manage, and
protect their lands and resources for future
generations.

IMPACTS OF SETTLER
COLONIALISM

Settler colonialism is a governing system where
a foreign power moves in, seizes the land,

and works to permanently replace Indigenous
inhabitants, dismantling their existing political
structures and ways of life. As the Truth and
Reconciliation Commission's final summary
report stated: “The Canadian government
pursued this policy of cultural genocide
because it wished to divest itself of its legal
and financial obligations to Aboriginal people
and gain control over their land and resources”
(TRC 2015: 3). This project of dispossession

is ongoing in Canada and has created the
foundation for cumulative effects experienced
by Indigenous communities today.

Historically and presently, colonial governance
has violently disrupted traditional Indigenous

stewardship practices, impeding Indigenous
rights to access and control their territories,
which undermines the ability to care for the
land and mitigate environmental damage.
Consequently, when colonial government
agencies or project proponents conduct
formal cumulative effects assessments
(CEAs), these evaluations often focus narrowly
on project approval rather than holistic
community well-being (Clogg et al., 2017,
Adams et al., 2023; Cannon et al., 2024).

This narrow methodological focus, combined
with the underlying colonial system that has
already caused so much damage, leads to a
significant lack of relevancy, applicability, and
trust in the assessment process itself. However,
Indigenous communities continue to pursue a
resurgence of governance and land stewardship
practices, leveraging hard fought rights
recognition (e.g., UNDRIPA) and court cases (e.g.,
Yahey) to pursue Indigenous-led cumulative
effects assessment and management, as part
of a larger project of cultural resurgence.

Towards this end, a methodological and
governance shift is needed to move away
from fragmented, reactive cumulative effects
frameworks to Indigenous-centric cumulative
effects frameworks that uphold Indigenous
laws, governance and self-determination. UBC
sustainability scholar Jennifer Cutbill (2022:
6) notes that Indigenous-centric cumulative
effects frameworks require proactive and
accountable co-governance, embracing
relational accountability, holistic healing and
reciprocity. Cutbill's work is well complemented
by Indigenous cumulative effects scholarship
and work that promotes Indigenous science in
cumulative effects.

Nations can establish that the overall health of their
territory’s environment nhas reached an unacceptable
threshold, essentially triggering a legal line in the sand.

12 | Indigenous Centre for Cumulative Effects



INDIGENOUS SCIENCE-" -
IN CUMULATIVE EFFECTS

Countering the impacts of settler colonialism
and providing strength to transformation of
cumulative effects management, Indigenous
scholars have done tremendous work forging
pathways to improve the field. As Lawrence
Ignace argues, transformative governance is
required to incorporate Indigenous identities
into cumulative effects assessment and
management (2025). The purpose of this
section is to highlight the importance of
drawing on Indigenous science in cumulative
effects management, building on Ignace's
poignant intervention. Requlators must

work beyond the incorporation of traditional
ecological knowledge (TEK); to improve
cumulative effects management, a redefinition
of how TEK is implemented is required, and
we offer an entry point through honouring
Indigenous science, as outlined below.

Traditional ecological knowledge (TEK) is

a term that is popularly used in Western
knowledge systems and can be defined as a
cumulative body of knowledge and beliefs
about the relationship of living beings with one

another and their environment, it encompasses
the biophysical, spiritual, economic, social and
cultural aspects of the environment (Sallenave,
J.1994). TEK is the accumulated knowledge
base acquired by Indigenous peoples over
many generations and is parallel to Western
scientific disciplines.

TEK is progressively being impacted over
time by Western scientific and technical
knowledge processes, particularly in the
context of environmental planning and
development. However, despite these
influences TEK held by Indigenous peoples
can adapt to external change and internal
pressures of human ecology and ongoing
learning, knowledge can change and move

to respond to new environmental, social or
economic conditions (Gémez-Baggethun, E. et
al. 2013). The resiliency of TEK is less grounded
in if knowledge is lost or kept, rather that
Indigenous communities are retaining the
ability to generate, transform, transmit and
apply knowledge (Gémez-Baggethun, E. et al.
2013). The maintenance of ongoing capacity

Respect for the Natural Order: INDIGENOUS CUMULATIVE EFFECTS 101 | 13



to update, test and evolve knowledge systems
is critical for TEK regeneration and resilience
over time. There are many terms to describe
TEK, all of which are an attempt to approach
and describe Indigenous knowledge systems.
The term ‘knowledge’ can be understood as

a state of knowing or understanding and is
generally accepted in western frameworks

as the sum of what is known by individuals,
communities, society and humanity (Little Bear,
L.2009).

Knowledge that is produced is subject to
change, it is dynamic and is influenced by
perceptions, language, education, experiences,
intuition, culture, paradigm (a pattern of

doing or thinking, a way of understanding)

and worldview (Aikenhead, G.& Michell, H
201). Indigenous worldview carries a deep
commitment and obligation to protect and
maintain relationality, and a deep respect and
reverence for all of the beings of creation
(Gauthier, P. et al. 2025; Cajete, G. 2000;).

The appearance of a worldview is deeply
conditioned by human senses and intellectual
mechanisms, and may vary considerably across
different beings (Little Bear, L. 2000).

Western scholarship continues to address
Indigenous worldviews and perspectives of
the natural world from a Western point of
reference and framework (Atwood, S. et al.
2024). The practice of doing ‘cumulative
effects assessment’, is dependent in part on
the thinking of the scientist or researcher
doing the work. Different paradigms demand

different research methods (Aikenhead,

G.& Michell, H 2011). Rather than framing
knowledge exclusively through the lens of
‘decolonization’ which arguably reinforces

the filtering of Indigenous knowledge and
perspective through the western lens
(Atwood, S. et al. 2024), we can instead focus
on Indigenizing the practice of knowledge
accumulation and regeneration and to define
cumulative effects assessment through
Indigenized worldview and Indigenous scientific
paradigms, such as through the concept of the
respect for natural order, for example.

The underlying methodologies of doing
cumulative effects assessment from a
Western standpoint are extractive and largely
biophysical, relying on inputs, data and tools
that exclude knowledge and values processes
outside of the western science paradigm
(Adams, et al. 2024).

In contrast, Indigenous scientific paradigms
have always included the practical relationships
with the natural world, and the direct
relationships that communities of people

have maintained with the spirit of place and
space (Cajete, G. 2000). Land and place-based
relationality is informed by the reciprocal
responsibilities to place (Gauthier, P. et al.
2025). Indigenous peoples have always been
aligned with a cumulative effects perspective in
the maintenance of our sacred responsibilities
and have holistically considered all our
relations and maintaining balance and harmony
with the natural world. &

COMMUNITY REFLECTION: Given the state
of Indigenous cumulative effects, how do we

heal? Where are the opportunities for healing
in Indigenous cumulative effects work?

or Cumulative Effects



PART 3

SUCCESS STORIES

Indigenous communities from across Canada
have established cumulative effects programs
that involve local community members involved
in the protection, monitoring and management
of activities occurring throughout their lands
and territories. These programs serve as a
model for effective stewardship, guided by
Indigenous science, laws, values and governance.

These programs serve
as a model for effective
stewardship, guided by
Indigenous science, laws,
values and governance.

On the following pages are just a few of
the many success stories taking place
across the country.

Some of these success stories involved
collaboration in partnerships. For a list of
potential collaborators, see Appendix 2.

Respect for the Natural Order: INDIGENOUS CUMULATIVE EFFECTS 101 | 15



COMMUNITY-BASED ENVIRONMENTAL Q
MONITORING: LAC LA RONGE INDIAN BAND

The Lac La Ronge Indian Band (LLRIB) is

a Woodland Cree Nation in north central
Saskatchewan, with ancestral lands stretching
across the Churchill River region. For the
Woodland Cree people, this land is more

than geography; it embodies cultural pride,
resilience, and a profound connection to their
past.

However, the increasing industrial

activities such as exploration, forestry, and
mining—within the LLRIB's traditional territory
have raised significant concerns among
traditional land users. The cumulative impacts
of these developments threaten not only the
land but also the health of the interconnected
waterways that sustain their communities.
These waterways are vital for sustenance,
cultural identity, and the practice of traditional
ways of life.

In response to these challenges, the LLRIB
established the Community Environmental
Monitoring Program (CEMP), with funding from
the Indigenous Centre for Cumulative Effects.
The CEMP initiative aims to monitor and
preserve the health of the waterways that are
so essential to the community.

16 | Indigenous Centre for Cumulative Effects

In the spring of 2023, the LLRIB's

Lands and Resources staff connected

with community members to identify key water
sampling locations. This engagement was
rooted in understanding both environmental
concerns and cultural significance, ensuring
that the voices of the community shaped the
program'’s direction. The monitoring program
has successfully facilitated the collection

of water sampling over several years and
expanded into other areas. This important
work is not only about collecting data; it has
also spurred growing interest and participation
within the community. It also created
meaningful economic opportunities for Elders,
youth, land users, knowledge carriers and
Indigenous-owned businesses. This renewed
engagement underscores the Lac La Ronge
Indian Band's unwavering commitment to
environmental stewardship and cultural
preservation, ensuring that their ancestral
lands and waterways are protected for future
generations.

The Lac La Ronge Indian Band
program has facilitated water
sampling over several years and
expanded into other areas.



CUMULATIVE EFFECTS
SIMULATION MODELLING:
FORT MCKAY METIS NATION

Fort McKay Métis Nation is in northeastern
Alberta, within Treaty 8 territory. The Fort
McKay Métis conducted a study that drew upon a
critique of traditional environmental assessment
processes that have been inadequate in
incorporating cumulative impacts of industrial
activity on rights to hunt, fish and trap.

The study brought together Indigenous
knowledge and simulation modeling to develop
a reliable picture of cumulative effects, including
impacts on land and culture.

This work enabled the development of practical
tools such as indicators and baselines to assist
in the understanding of cumulative effects
over time on key species such as moose and
cranberry and allowed for the development of
a clear and well-documented narrative of the
decline over a 120-year period of access to land
and cultural activities.

Fort McKay Métis’ work provides a compelling
counterweight to the limitations of a traditional
project-focused study. (For more information on
this project, see Carlson et al., 2025).

Fort McKay Métis
Nation's simulation
modelling allowed for the
development of a clear
and well-documented
narrative of the decline
over a 120-year period
of access to land
and cultural
activities.
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INDIGENOUS GUARDIAN PROGRAMS: Q
NUXALK GUARDIAN WATCHMEN

The Nuxalk Guardian Watchmen of British
Columbia’s Central Coast are one example of
how Indigenous communities are creating a
continuous on-the-land presence, ensuring
that their resources are sustainably managed
and protected. The Nuxalk Guardian Watchmen
are the "eyes and ears of Nuxalk territory"”

and play a critical role in all aspects of

environmental and cultural stewardship (Nuxalk

Nation, n.d.). The Guardians conduct regular
patrols and monitoring exercises throughout
the territory, checking for compliance and
ensuring that rules and requlations are
followed, as well as that land and marine
agreements are implemented effectively. The
Guardians are also researchers; they collect
data, conduct surveys, and carry out and
support scientific studies including analysis of
many marine species.

The Guardians conduct themselves in
accordance with Nuxalk Nation laws and
authority to care for and protect their lands
and waters to maintain the region’s rich
ecological and cultural diversity. Central to
their work is “passing on knowledge from
one generation to the next" and this involves
training the next generation is prepared to
carry on this important work.
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The Guardians have
legal authority to enforce
their laws in their territory.

In 2022, the Nuxalk Guardians joined the Kitasoo
Xai'xais Guardians in signing a Memorandum of
Understanding with BC Parks to run a pilot project
that ensures the Guardians have park ranger
authority. This partnership allows for shared
compliance, with the Guardians receiving official
legal authority to enforce their laws in their
territory. The Nuxalk Guardian Watchmen are also
part of a larger network of guardians called the
Coastal Stewardship Network, which coordinates
their efforts with other First Nations to enhance
training, establish a regional monitoring system,
and explore other opportunities for collaboration.

Sources:

® |ndigenous Guardians Toolkit.
Coastal Stewardship Network.
indigenousguardianstoolkit.ca/communities/
coastal-stewardship-network

®  Nuxalk Guardians: The eyes and ears
of their territory. coastalfirstnations.ca/
resources/nuxalk-guardians-the-eyes-and-
ears-of-their-territory/

®  Nuxalk Nation. Stewardship.
nuxalknation.ca/stewardship/


https://www.indigenousguardianstoolkit.ca/communities/coastal-stewardship-network
https://www.indigenousguardianstoolkit.ca/communities/coastal-stewardship-network
https://coastalfirstnations.ca/resources/nuxalk-guardians-the-eyes-and-ears-of-their-territory/
https://coastalfirstnations.ca/resources/nuxalk-guardians-the-eyes-and-ears-of-their-territory/
https://coastalfirstnations.ca/resources/nuxalk-guardians-the-eyes-and-ears-of-their-territory/
https://nuxalknation.ca/stewardship/

ORAL HISTORIES AND STORYTELLING
AS BASELINE DATA COLLECTION:

Baseline data represents the environment'’s
state before major change and can include
scientific metrics such as water quality, species
counts, and vegetation surveys. Indigenous
observations of seasonal calendars, harvest
records and oral mapping, for example, are
significant measure of Indigenous science

and can provide a benchmark for detecting
change. Detecting change, in turn, enables
communities to challenge incomplete or
misleading environmental or cumulative
effects assessments. This can help prevent the
acceptance of degraded conditions as ‘normal.’

For example, the Thcho Government's TAEMP
program collects multi-year baseline data

on fish, water, and sediments in the Thcho
region, combining traditional knowledge with
scientific sampling. For more information,

see the Wek'eezhii Renewable Resources
Board documentation on the T#cho Aquatic
Ecosystem Monitoring Program.

Significantly, Elders’ stories and oral histories
hold environmental baselines and traditional
knowledge not recorded in scientific literature.
Elder storytelling may convey past species

abundance and migration paths. These
shifts in water patterns, freeze-up dates, or
vegetation cover are crucial to monitoring
and understanding cumulative effects, as
is the timing of culturally significant
seasonal events. Indigenous

and Elder led narratives help
communities establish

cultural baselines, define

thresholds, and guide

what and how to monitor.

For example, Dene Elders

in the Sahtu region of

the Northwest Territories

recall earlier freeze-up

of the Mackenzie River

—mid-October historically -

compared to current later

freeze periods, influencing travel,
harvesting, and safety. Elder knowledge is
critical to understanding cumulative effects.
For more information on data collection for
Indigenous Use-and-Occupancy surveys, see
Tobias, T. (2023). Living Proof: The Essential
Data Collection Guide for Indigenous Use-and-
Occupancy Map Surveys.
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INDIGENOUS-LED CUMULATIVE
EFFECTS MANAGEMENT PROGRAM:
METLAKATLA FIRST NATION

The Metlakatla Cumulative Effects
Management (CEM) Program was established
by the Metlakatla First Nation to make sure
Metlakatla values, needs, and priorities are
reflected in all aspects of cumulative effects
management and decision making.

A key part of the Metlakatla CEM Program

is data collection, both socio-economic data
through the Metlakatla Membership Census,
as well as environmental data through the
Metlakatla Clam Surveys. Having control of
their own data collection methods and data
has allowed Metlakatla to meets their unique
needs, interests, and values of the community
and allowed Metlakatla to leverage cumulative
effects management results in environmental

assessment processes and treaty negotiations.

20 | Indigenous Centre for Cumulative Effects

Having control of their own data
collection methods and data has
allowed Metlakatla to leverage
cumulative effects management
results in environmental assessment
processes and treaty negotiations.

For example, off-reserve housing was included
as a valued component in the Aurora LNG
project review application as a direct result of
Metlakatla Census housing data. Metlakatla was
able to show the proponent that core housing
needs were a significant issue for Metlakatla
households in Prince Rupert.



Off-reserve housing was included as a valued
component as a direct result of Metlakatla
being able to show the proponent that core
housing needs were a significant issue.

The CEM Program has also helped Metlakatla secure funding agreements
with the provincial and federal governments, resulting in long-term staff
positions for the Metlakata Stewardship Society.

Since the Metlakatla CEM Program was first developed in 2014, we have
seen several regional and provincial cumulative effects initiatives on BC's
North Coast. Many of these initiatives have looked to the Metlakatla CEM
Program for guidance, which results in better resource management at the
regional level and indirectly benefits Metlakatla.

Learnings from the Metlakatla First Nation CEM program include:

m Strong leadership is important. While a range of community
engagement methods were used the Metlakatla Census, was the most
effective tool for connecting community values to aspects of CEM.

® Building the internal capacity needed to carry on CEM work can be
challenging. Graduate students were an invaluable resource to the
CEM Program. Mentoring and training Metlakatla members over the
next few years is underway for the long-term management of the
Metlakatla program.

B The Metlakatla CEM Program is rooted in Metlakatla values, which
may not be shared or identified as priorities by other Indigenous
groups or governments. However, Metlakatla has enjoyed success
sharing its methods with regional initiatives, believing that a broader
understanding of Metlakatla’s CEM will improve overall decision
making in the region and support Metlakatla goals. Much of the CEM
information and data has not been shared with external parties
due to concerns around data sharing and confidentiality. Metlakatla
is working on a data management plan to be able to share data
securely with consistent guidelines. «»

Sources:

®  Metlakatla CEM. Successes and Challenges.
metlakatlacem.ca/our-progress/success-challenges/

m  Metlakatla First Nation. Cumulative Effects.
metlakatla.ca/stewardship/cumulative-effects
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IN CLOSING

PROMOTING INDIGENOUS-LED MET_I_-ICDS- IN‘CUMULATIVE EFFECTS

First Nations, Inuit, and Métis communities are
using a variety of innovative tools and methods

to support them in undertaking cumulative
effects work. Methods include guardian
programs, geographic information systems
(GIS) that enable knowledge carriers to enter
data on apps while on the land, community-
based monitoring tools, the centering of
Indigenous science in baseline data collection,
simulation modelling, and Indigenous-led
indicator frameworks, among others.

Future directions for Cumulative Effects 101
include expanding areas for knowledge
mobilization and storytelling, including
ongoing partnerships and collaboration with
communities. Brining this work to community
will include community-based validation and
training sessions, as well as a companion
workbook (see Appendix 1 for future draft
workbook modules). This is a living document
and initiative, intended to be iterative and
change over time.

22 | Indigenous Centre for Cumulative Effects

P

Our audience is broad and for anyone
interested in gaining more knowledge or
connecting over Indigenous cumulative
effects. This includes communities in the
early stages of considering what cumulative
effects means to them and all First Nations,
Inuit, and Métis peoples.

Our intention is that Respect for the Natural
Order: Indigenous Cumulative Effects 101 will
serve as a launching point for furthering
Indigenous cumulative effects dialogue, and
provide leverage for improved requlation,
monitoring and follow up from First Nations,
Inuit, and Métis viewpoints, through
Indigenous leadership to contribute to the
shared responsibility to uphold the lands
that surround us through respectful and
processes grounded in culture, traditions,
language, and reciprocity. «s
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APPENDIX 1

TAC MIRO BOARD SESSION
Cumulative Effects 101 Modules DRAFT

1. Ways of knowing and being

a. Cultural history/ sense of place and
space/ continuity over time

b. Respect for protocol/ cultural safety

c. Natural law/ Indigenous law/
Indigenous ways of knowing and being

2. Capacity building—Getting started

a. Self-assessment/ asset inventory/
community profiles

b. Doing a needs assessment/ creating
workplans

c. Capacity funding/ generating revenue
streams

d. Knowledge transfer—building in-house
capacity and leveraging consulting
expertise/ examples

3. Crown and Colonial Systems

a. Environmental Resource Management
(IA regulatory regimes)

b. Case law/ legal instruments

4. Tools and Methods

a. Study types/ values mapping/ census
and planning activities

. Development of indicators
Technologies and their uses
. Devising queries/ scenarios

Research practices and data collection

-~ o a o T

Resources/ studies/ resource library
(standalone?)

Respect for the Natural Order:

5. Relationship Building

a.

Grassroots organizing/ Participatory action
research/ governance models

. Consultations/ ethical spaces

Relationship to the natural world

. Inter-intra community relations building/

indigenizing research practices

. Shared interests and overlapping

priorities/ protocols and collectivism

6. Planning

a.

Planning practices and theory: historic and
contemporary

. Policies/ procedures/ framework examples

c. Place based issues and regional differences

. ACE Techs/ data collection with purpose

. Data management (informed by data

sovereignty)

Land Management regimes/ land tenure
models

. Territorial assertions/ Addition to reserve/

Comprehensive land claims/ community
comprehensive planning/ interventions

. Interventions and requlatory pathways to

advance CEA

7. Implementation and Follow-Up

a.

Evaluation and monitoring programs/
audits/ report cards

. Reporting and updating information and

plans/ managing bureaucracy

. Updates and incorporating new and

emergent information

. Metrics —successes/ thresholds
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APPENDIX 2

ROLE OF COLLABORATION AND PARTNERSHIPS

1. Government Agencies

Governments can support Indigenous-led
efforts by:

Sharing technical tools (e.q., satellite
imagery, lab facilities).

Co-funding guardian and monitoring
programs.

Supporting co-management boards and
respecting Indigenous data governance.

2. Industry

Industry partners should:

26

Incorporate Indigenous indicators into
environmental tracking.

Transparently share monitoring data.

Fund long-term monitoring beyond
project life spans.

Indigenous Centre for Cumulative Effects

3. Indigenous Communities
Collaborations among Indigenous communities
enable:

m  Tracking regional patterns (e.qg., caribou
migration changes).

®  Sharing protocols and safequarding data.

m  Coordinated advocacy and stronger
collective impact.

4. Academic Institutions

Universities and colleges can help by:

B Providing training in GIS, ecology, or
social research.

m  Co-creating tools and methods aligned
with Indigenous priorities.

B Respecting Indigenous research
standards and principles.

5. Subject Matter Experts

Specialists in health, climate modeling, legal
frameworks, or policy can contribute:

B Technical insight when aligned with
community goals.

m  Contextualized assessments and
strategies to strengthen community-led
assessments.
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