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Court of Appeal File No.: C65807
COURT OF APPEAL FOR ONTARIO

IN THE MATTER OF A REFERENCE to the Court of Appeal pursuant to section 8
of the Courts of Justice Act, RSO 1990, c. C.34 by Order-in-Council 1014/2018
respecting the constitutionality of the Greenhouse Gas Pollution Pricing Act, Part 5 of
the Budget Implementation Act, 2018, No. 1, SC 2018, C. 12

AFFIDAVIT OF LISA TSSESSAZE

I, Lisa Tssessaze, of 220 TaigaNova Crescent, Fort McMurray, Alberta, SWEAR THAT:

1. I have personal knowledge of the facts and matters deposed to in this Affidavit, save
and expect where the same are stated to be on information and belief, in which case I
believe those facts and matters to be true.

2 I am a member of the Athabasca Chipewyan First Nation (ACFN). I am employed
as the director of the Dené Lands and Resource Management (DLRM) office of ACFN and
have been director since 2009.

3. I swear this affidavit on behalf of ACFN and have authorization from ACFN Chief
and Council to do so.

4. ACFN is making this application for leave to intervene in this matter because we are
concerned that Crown action concerning the Greenhouse Gas Pollution Pricing Act must
consider the Aboriginal and Treaty rights of ACFN and other Aboriginal peoples, and
because uncontrolled climate change severely imperils the ability of ACFN people to

maintain our traditional way of life.
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ACFN, our Treaty Rights and our Traditional Territory

St The members of ACFN are Dené people. We call ourselves Dénesyliné, which
means “the original people” in our language. We also call ourselves K'ai Tailé Dené,
meaning “people of the land of the willow”, a reference to our longstanding and ongoing
dependence on the Peace Athabasca Delta (PAD). A first-hand history of our people,
including much that we know from our Elders, is published in the book “Footprints on the
Land”, attached as Exhibit “A”.

6. I refer to ACFN’s Treaty rights and Aboriginal rights collectively as our “Rights”,
which are recognized and affirmed under s. 35 of the Constitution Act, 1982.

7. ACFN is a northern First Nation. Our traditional territory centres on the PAD,
which is located in the north-eastern corner of Alberta, and extends north, south, east, and
west for hundreds of kilometres into other provinces and territories. To the north, our
territory extends to Great Slave Lake in the Northwest Territories. The south, it extends to
Cold Lake in Alberta. To the east, it extends across northern Saskatchewan and Manitoba
as far as Hudson’s Bay. To the west, it extends to the Birch Mountains and includes Wood
Buffalo National Park. We have practiced our Rights within this far-ranging traditional
territory for millennia. Please refer to the map attached at page 33 of Exhibit “A” for a
delineation of our traditional territory.

8. ACFN’s traditional territory is directly related to the historic migration routes of the
barrenland caribou. ACFN are Dené who are traditionally known as Etthen Eldeli Dené,
meaning “caribou eaters”, because our livelihood and culture revolved around hunting

caribou.
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9. Our ancestors signed Treaty 8 with Her Majesty in 1899. Treaty 8 recognizes the
right of ACFN people to hunt, fish, trap, and “practice our usual vocations” throughout a
vast territory (about 840,000 km?, or larger than France) that ranges across parts of British
Columbia, Alberta, Saskatchewan, and the Northwest Territories. Please refer to the map
attached as Exhibit “B” for a delineation of Treaty 8 territory.

10.  ACFN is a “band” under the Indian Act, with a total registered population of about
1,200 people in Alberta, elsewhere in Treaty 8 territory and the world.

11.  ACEFN has eight reserves in Alberta that the Government of Canada has designated
for our use and benefit: Chipewyan 201, Chipewyan 201 A, Chipewyan 201B, Chipewyan
201C, Chipewyan 201D, Chipewyan 201E, Chipewyan 201F, and Chipewyan 201G
("Reserves"). Our Reserves are located in the south-eastern portion of the PAD and along
the Athabasca River. Please refer to the map attached as Exhibit “C” for the locations of
our Reserves.

ACFN Land Use and Impacts from Climate Change

12.  ACFN members continue to exercise our Rights upon our traditional territory in
ways that sustained generations of our ancestors for thousands of years: hunting, fishing,
trapping, gathering medicinal plants, and travelling the land and waterways. Living from
the land and exercising these Rights is central to our identity and culture, and therefore,
necessary for our survival as Aboriginal people.

13. . ACFN and other K'ai Tailé Dené people have lived on our traditional territory for at
least 7,000 years according to archeologist but we know we have been here much longer.
Survival in our remote territory is difficult. Boreal, subarctic, and arctic climate zones are

scarce in food and have extreme weather. Our ancestors have passed down knowledge that
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lets us survive in these conditions. Our culture’s knowledge of the land and how it changes
throughout the seasons means that our people understand how when animals migrate,
understand when and where to hunt, fish, trap, or gather, and understand how to travel by
land or water safely. That knowledge is essential to the exercise of our Rights, and
ultimately, is the key to our survival in the North.

14.  Unfortunately, climate change is throwing much into question for us. The effect of
climate change on the PAD is expected to be profound within a single human lifetime. By
2080, the climate is projected to become much warmer and more extreme, in ways that
could fundamentally alter the animals and plants in the environment on which our Rights
depend.

15.  Research published this year by scientists at Environment and Climate Change
Canada confirms the expectation that the environment of the PAD will be severely affected
by climate change. According to the scientists’ report at Exhibit “D”,

“the projected warming over the [Athabasca river basin] range between 2.8
and 7.1 °C, [and] the corresponding projected increase in precipitation
ranges between 7.9% and 25% by the 2080s with respect to the 1980s
baseline period.”

16.  The ACFN believe that climate change of this pace and magnitude will affect our
ability to live in the PAD as we have done for millennia. For those of us living on the land:
a warmer climate with greater extremes will affect hunting, fishing, trapping, gathering, and
travel. For those of us settled in Fort Chipewyan and who use our Reserves: the same is
true, but our community can be cut off when the winter road to the rest of Canada fails. For
all of us: there can be massive wildfires, of the kind that devastated northern Alberta and
Saskatchewan in 2016. Changes such as these would make our lives more difficult and

dangerous.
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17.  We agree with the Canadian Council of Ministers for the Environment (including
Ontario) when they write at Exhibit “E”:

“For Canadians in the North, however, the impacts of a changing climate
have been more pronounced. A shorter, less reliable ice season has made
winter hunting and fishing more difficult and dangerous. The traditional
knowledge that Aboriginal people relied on in the past to live off the land is
also becoming harder to apply as a result of more variable weather and
changes in the timing of seasonal phenomena. In addition, winter roads that
provide supply links to many northern communities are becoming less
reliable and cannot be used for as long.”

18.  We agree with the Government of Canada, when it wrote in its Seventh National
Communication on Climate Change and Third Biennial Report to the United Nations (to be
filed in Canada’s record) that climate change impacts:

“have high human and financial costs, and are already causing rapid and
irreversible change in Canada’s northern and coastal regions. These threats
are often more acute for some Indigenous Peoples, who live closer to the
land, with a strong socio-economic and spiritual connection to it.”

19.  To illustrate our concern, I will discuss three climate change impacts that can be
particularly detrimental to ACFN: impacts to caribou, the Winter Road, and the PAD. This
is not an exhaustive list of the effects to our way of life, but just three examples that we
foresee presently.

20. Caribou. Caribou are a very important species to ACFN. As Etthen Eldeli Dené,
we have a unique relationship with them because the livelihood and survival of our
ancestors was based on harvesting caribou. For thousands of years, our people hunted both
woodland and barrenland caribou. Our ancestors would use caribou for meat, clothing,
shelter, tools, thread, drum skins, and many other products. Some of our Elders who are

still alive today grew up when our people still used caribou for these purposes.
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21.  Our Elders and ancestors before them used to travel great distances as nomads
throughout the year to follow the migrations of the caribou herds. They would cover vast
distances, by canoe, dogsled, and snowshoe. This was our traditional way of life for
millennia.

22.  Unfortunately, environmental changes within living memory have pushed our
ancestors’ way of life to the brink. We fear that climate change could eradicate that way of
life totally.

23.  Today, we cannot hunt woodland caribou anymore, because in 2003 the boreal
population was listed as “Threatened” under the federal Species at Risk Act, which makes it
illegal to kill them. Our Right to hunt woodland caribou therefore cannot be exercised, and
we can only regain that Right if the environment stabilizes for the woodland caribou to
recover their numbers. We are very worried that climate change will destabilize the
environment and put a permanent end to a Right that our people have enjoyed for millennia.
24.  Today we are limited to hunting barrenland caribou—but that also is increasingly
tenuous. Large groups of barrenland caribou used to travel across the Lake Athabasca, past
Fort Chipewyan, and spend the winter south of the lake in northern Alberta and
Saskatchewan. Our ancestors mastered the technique of hunting these caribou as they slept
on the ice. After the early 1950s, however, the barrenland caribou stopped using this
migration route and have not returned this way.

25.  ACFN members still hunt barrenland caribou today, though we have to travel great
distances into Nunavut, the Northwest Territories, northern Saskatchewan, and even outside
our Treaty 8 territory into other provinces to do so. We often send hunters out for a

“community hunt”, that is, to bring caribou meat back to be shared in the community. This
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is very expensive but worthwhile to keep the traditions alive and provide traditional foods
to community members who cannot hunt themselves.

26.  However, we do not conduct the hunt every year; it depends on what we hear from
our friends and relations in the North. If we hear word that caribou herd numbers are low,
then we do not hunt as there are too many pressures on those caribou as it is. When our
hunters do go out, they say that there are fewer caribou and that the caribou are changing
their routes each year. Ten years ago these routes used to be very consistent. Now, we are
travelling further and further away from home and having a more difficult time finding
them.

27.  Barrenland (or “barren-ground”) caribou were listed as “Threatened” by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) in 2016, which is
a precursor to listing them as such under the Species At Risk Act and prohibiting hunting,
perhaps imminently. Climate change threatens to bring that about, and as COSEWIC writes
in its species assessment, excerpted at Exhibit “F”:

“Future climate change may act as a continuing threat for Barren-ground
Caribou through a complex mechanism involving shifts in timing of
greening, lower summer forage quality, and subsequent lower -calf
production and reproductive potential of females, then population declines.
Unpredictable weather events, which are increasing in frequency in a
changing climate, are also implicated in population declines.”

28.  If climate change makes barrenland caribou populations decline further as
COSEWIC scientists envisage, to the point of being listed as “Threatened” under the
Species at Risk Act, there would be no huntable caribou populations whatsoever in the

traditional territory of our people. That would be an unprecedented change for our people
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and would eliminate a significant source of food and other necessities on which our
survival—indeed our culture and identity—has depended since our beginning.

29.  Winter Road. While our members live throughout the traditional territory, the
cultural and administrative nucleus of our community is in Fort Chipewyan, Alberta. Fort
Chipewyan is an isolated community — over 200km north of Fort McMurray— and is only
accessible by boat or by plane for about 8 months of the year. During winter, an ice road
runs from north of Fort McKay to Fort Chipewyan. This Winter Road travels over wet
muskeg and crosses a number of rivers, which must be sufficiently frozen to support
vehicles.

30.  The Winter Road is a lifeline for the community. It is the only way that we can get
certain goods into Fort Chipewyan, particularly heavy or hazardous freight that is
impractical to airlift, such as lumber, heavy equipment, or fuel oil. The Winter Road brings
life-sustaining goods such as food and medical oxygen into the community. As it is, the
heavy trucks that bring these goods to Fort McMurray are only allowed to proceed north on
the Winter Road for about 1 month — from January to February. The Winter Road is also
the most affordable transportation into or out of the community, compared to the
alternatives of boat or airplane. Having the Winter Road improves the quality of life in our
community, makes the cost of living more affordable, and provides economic opportunities.
The Winter Road also allows us to access our Reserves in the winter.

31.  Climate change is affecting winter roads across Canada due to shorter and warmer
winters and more frequent freeze-thaw cycles. Some communities have lost their winter

roads permanently and ACFN fear the same may happen to our Road.
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32. We have already had years when warm winters meant that the rivers d-'id not freeze,
so the Winter Road was diverted and we had to drive across Lake Athabasca instead. The
Road was only open for about 3 weeks when that happened. And generally speaking, while
the Regional Municipality of Wood Buffalo (RMWB) maintains the Road from December
15 to April 1, the RMWB will caution us to only use the Road “at your own risk” by mid-
March because it is unsafe.

33.  Around these times of the year, the waterways are usually not navigable, so if the
Winter Road is unserviceable then we only have one way to get into and out of the
community: by airplane. This is potentially unsafe in emergency situations if we have to
evacuate the community.

34.  There are no plans to build an all-weather road to our community, nor could ACFN
afford such a major investment.

35.  Our concern about climate change affecting the Winter Road is shared by the
Canadian Council of Ministers for the Environment (including Ontario) which writes at
Exhibit “E”:

“As a result of a recent string of warm years, there has been increasing
concern about the difficulties that a shorter or more unpredictable ice season
might bring to isolated northern settlements. Frozen lakes and rivers are
essential to winter travel in the North. Hunters and trappers depend on them.
So do whole communities whose supplies are trucked in from the south on
winter roads that are built in part over frozen rivers, lakes, and bogs.”

36.  We agree with the Government of Canada, when it wrote in its Seventh National
Communication on Climate Change and Third Biennial Report to the United Nations (to be
filed in Canada’s record) that:

“Remote communities, Indigenous Peoples, and isolated economic sites
often depend on a network of winter roads for critical shipments of medical
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supplies, food, fuel, and equipment. Climate change continues to affect the
length of time that winter roads can be operational and whether they are
viable at all, making these communities and sites more reliant on other
transportation routes or modes. This significantly increases the cost of living
and doing business in the North, affecting the ability to attract investment,
the prosperity of local businesses, and the strength, health, and well-being of
remote communities and Indigenous Peoples.”

37. Peace Athabasca Delta (PAD). The PAD is one of the world’s largest freshwater
inland deltas and is formed at the confluence of the Peace and Athabasca Rivers. The PAD
forms part of Wood Buffalo National Park (the “Park™) and contributes to the “outstanding
universal value” that earned the Park its status as a UNESCO World Heritage Site. The
wetlands of the PAD provide habitat to numerous species as well as millions of migratory
birds from across North America, and in 1982 were designated a “Wetland of International
Importance” in international law under the Convention on Wetlands of International
Importance Especially as Waterfowl Habitat (Ramsar Convention,).

38.  Asmentioned above, ACFN’s identity as a people — the K'di Tailé Dené — depends
on our living in the PAD. Six of our eight Reserves are located in the PAD. The PAD is
also the central place where we practice our Rights: it is where our ancestors hunted moose
and caribou, fished for many species of fish, hunted migratory waterbirds, gathered berries
and medicinal plants, trapped for muskrat, beavers and other furs, and raised their families.
ACFN people continue to exercise these practices and Rights today.

39.  The environmental integrity of the PAD and the ability of ACFN members to use it
depends on a sufficient quantity of clean water flowing into it from the Peace and
Athabasca Rivers at amounts appropriate for the time of the year.

40.  However, starting in the 1960s and accelerating in the last 20 years, the PAD’s flow

regime has been disrupted by upstream industrial development. Hydro-electric dams have
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dramatically altered the flow regime on the Peace River. Water withdrawals by oil sands
operators both reduce the flow and contaminate the downstream Athabasca River.

41.  Asaresult, we have watched sediment build up and islands form in our waterways,
weeds grow in waterbodies, and grasses - followed by the more permanent willows — shrink
those waterbodies. Our members are now unable to access large parts of the PAD for much
of the year, including our Reserves. Navigability is particularly bad in the Fall hunting
season when ACFN members hunt moose. Without access to key hunting, gathering,
trapping, and fishing areas, ACFN members cannot feed their families and share wild-foods
other community members, particularly Elders who cannot hunt for themselves.

42. Compared to 30 years ago, there are far fewer waterbirds stopping over in the PAD
during their annual migration, in part because large areas of their habitat have dried up.
ACFN hunters have to go further from home for longer periods of time to find birds — this
is very expensive and time-consuming. We can no longer hunt enough birds to feed our
families or share with those in the community who cannot hunt for themselves. We also
cannot find bird eggs in places we used to because breeding habitat has turned to mudflats.
43.  Hardly any of our people trap fur any longer because the fur-bearing animals —
especially muskrat — have become very scarce as the PAD has dried up. Likewise, lower
and warmer waterbodies with more weeds and algae are bad for fish, and many of the lakes
in our territory do not support fishing any more.

44.  ACFN is concerned that climate change will add to and amplify the existing
industrial impacts to the Peace and the Athabasca rivers and the PAD. Both the Peace and
the Athabasca rivers are fed by snowpack and glaciers, while Spring ice-jams along these

rivers are necessary to replenish the “perched basins” and inland lakes within the PAD.

11
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45.  When ACFN welcomed the International Union for Conservation of Nature (IUCN)
and the World Heritage Committee (WHC) to our territory in the Fall of 2016 to assess the
threats to the Park, their report, attached as Exhibit “G”, concluded that:

“As a high latitude wetland-dominated landscape, the PAD is
disproportionately vulnerable to climate change, and evidence is mounting
that climate change has already had a significant effect on the hydrology and
ecology of the PAD.”

46.  Inthe 2018 Strategic Environmental Assessment of Wood Buffalo National Park,
the report prepared for Parks Canada, attached as Exhibit “H”, concluded at page 4 that:

“With respect to climate change, the majority of relevant literature reviewed
indicated future climate changes in the PAD over the next thirty-plus years
will likely cause less surface water to be available, and what will be
available will reach PAD water bodies earlier in the spring than at present.
Increased temperatures will potentially produce thinner snowpack in the
headwater and tributary areas of the PAD, which in turn will result in
reduced average annual peak, spring peak, and summer flows. Anticipated
increases in air temperature may also produce mid-winter thaws, which
could cause winter flows to increase from current levels and have a negative
impact on ice quality both in terms of safe travel across and in the structural
quality of the ice and its ability to contribute to ice jam flooding events.”

47.  Climate change means additional, more severe, and potentially irreversible negative
impacts to the PAD; further diminishing the quantity and quality of habitats for wildlife,
fish, and waterbirds, and increasing the risk of ecosystem-wide environmental disasters
such as wildfires. Without adequate habitat, the fish, birds, muskrat, beaver, moose,
buffalo, medicinal plants, and other species that have sustained our people for thousands of
years will not be available to ACFN.

48. A drier PAD could also create more greenhouse gas emissions. The IUCN and
WHC concluded at page 16 of their Mission Report, attached as Exhibit “G”, that water

flows into the Park are important to sustain highly organic peat deposits. The Mission

12
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Report also noted that warming and drying from climate change could tip the carbon
balance of the Park towards net carbon emission rather than being a carbon sink — in other
words, a positive feedback loop that would make climate change worse.

49. Conclusion regarding climate change impacts to ACFN. To be clear, ACFN
understands that mitigating climate change may require careful balancing of the economy
and the environment. In expressing concern about climate change, ACFN should not be
understood as being opposed to industrial development, within reason. Indeed ACFN
benefits from oil sands development through the employment that it provides to our
members and the ACFN-owned group of companies that provide contracting services to the
oil sands industry.

50.  However, we believe that industrial activity should occur responsibly, and should
bear the true cost of its environmental and social impacts rather than subsist on the hidden
“subsidy” of environmental catastrophe that climate change represents—which is really a
subsidy paid for by harm to our people and territory. This is why we support a Canada-
wide price on emissions of greenhouse gases such as carbon dioxide.

51.  We consider it unacceptable that Ontario now refuses to accept carbon pricing.
According to the scholarly report attached at Exhibit “I”, Ontario has the second highest
total greenhouse gas emissions of the provinces in Canada.

52. The Crown has a duty to deal honourably with Aboriginal people. Frankly, we do
not see as honourable Ontario’s choice to reject carbon pricing that would mitigate its very
high emissions, because that choice is tantamount to accelerating climate change which
Ontario knows harms the exercise of our Rights and us as a people. We see Ontario’s

choice as violating our Rights.
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53.  ACFN believes that greenhouse gas emissions must be reduced to the point of being
net neutral, and urgently. For ACFN, impacts from climate change to the wildlife, the
PAD, and the Winter Road intersect with and exacerbate each other. If we cannot hunt
caribou or hunt, trap, fish, and gather in the PAD, cannot travel in the PAD and along the
Athabasca River, and cannot use the Winter Road, we will become more isolated in a land
that no longer sustains us. Having been stripped of the ability to practice our Rights, we
will be forced to leave our territory and live elsewhere. We will no longer be Dénesyliné;
no longer the K'di Tailé Dené; and no longer the Etthen Eldeli Dené. ACFN will have lost
our identity. We will have ceased to survive as an Aboriginal people. That this may come
about from climate change is, from our perspective, an existential threat.

ACFN and the matter of the Greenhouse Gas Pollution Pricing Act

54.  ACFN wishes to intervene in this reference case in support of the Government of
Canada’s authority to enact the Greenhouse Gas Pollution Pricing Act (the “Act”). We do
so for several reasons.

55.  First, as a northern community: ACFN is convinced that to minimize the harm of
climate change, it is necessary to put a price on pollution throughout Canada. We are
victims of geography, because while the majority of Canada’s greenhouse gases are emitted
from large southern communities, without a national price on pollution, the brunt is borne
by northern communities in the Boreal and the Arctic where climate change is stronger and
faster. Basically, the South gets the benefits associated with polluting, while the North
gets the costs associated with pollution. The ACFN believes that the Act, if it is valid law

and implemented, goes some way to curing this unequal relationship that prejudices us.

14



000015

56. Second, as an Aboriginal community that lives on the land: ACFN recognize that
Crown action—or, more typically, inaction—on climate change may deprive us of the
environment in which the Rights integral to our culture and identity can be practiced, with
the worst possible outcome being that we cease to survive as Aboriginal people. ACFN’s
relation to the Crown is federal—“Her Majesty” in Treaty 8 is the Government of Canada,
as is the constitutional power over “Indians”—and so we depend on the federal government
to defend our Rights from climate change. We have a distinct interest in the Act because it
is the principal federal law to prevent our Rights being diminished by climate change.

57.  Third, as a Nation having the inherent right of self-government, ACFN agree with
the Government of Canada that cooperative federalism applies to greenhouse gas
mitigation, but adds that both the federal and provincial Crown are subject to s. 35 of the
Constitution Act, 1982. ACFN believes that the appropriate federal-provincial balance of
powers under the Constitution Act, 1867, cannot be decided in isolation, but also requires
that constitutionally-entrenched Aboriginal and treaty rights be considered. To put it
bluntly: Canada’s constitution possesses three levels of government having constitutional
rights, not just two.

58.  Fourth, as Aboriginal people with interests in the ecological integrity of the North,
ACFN are concerned that the Government of Ontario, in its current, very new climate plan
(issued on November 29, 2018, and attached as Exhibit “J”) has seriously increased the
threat of climate change to our people. Ontario’s new climate plan eases its target for
greenhouse gas emissions relative to Ontario’s former climate plan (now repealed) and will
make the impact of climate change worse. Ontario also concedes in its new plan that there

is added harm to Northern people:
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“People across the province — especially Northern communities — and all
sectors of the economy are feeling the impacts of climate change and paying
more and more for the costs associated with those impacts.”

59.  The Government of Ontario never consulted ACFN (or to the best of my knowledge
any other Northern First Nations) before repealing its former climate plan having the more
ambitious greenhouse gas reduction targets.

Timing of this Motion to Intervene

60. I am advised by Amir Attaran and Matt Hulse, legal counsel to ACFN, that this
Court has set December 21, 2018 for the submission of applications to intervene and
January 15, 2018 to hear applications to intervene. Mr. Attaran and Mr. Hulse also advised
me that this matter is scheduled to be heard from April 15, 2019.

61.  Once I learned that submission for applications to intervene were due on December
21, 2018, I took steps to seek, and did receive, the necessary approvals from the ACFN
Chief and Council to authorize the filing of this motion to intervene as soon as possible.

62.  If ACFN is let intervene in this matter, it is prepared to participate in and meet the
Court's present hearing schedule and will no delay the hearing in any way.

63.  Imake this Affidavit in support of the ACFN’s application to intervene in this
appeal on the matter.

SWORN/AFFIRMED before me at the City of

Fort McMurray, in the Province of Alberta this
I'? day of December, 2018.

éﬂ QQLLM? d

A Commissioner for Taking’Afﬁdavits in the / Lisa Tssessaze
Province of Alberta

Gail Gallupe
=xpiry: April 7, 2020 |
#0742640
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This is Exhibit “A”
referred to in the Affidavit
of Lisa Tssessaze affirmed before me

this | #day of Dec_. ,2018

Commissioner for Taking Affidavits, etc.

ail Gallupe
Sygpdey: April 7, 2020
11742640

ok &
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Footprints on the Land

TRACING THE PATH OF THE
ATHABASCA CHIPEWYAN FIRST NATION

Footprints on the Land traces the
traditional Jand use of the Athabasca
Chipewyan First Nation people. As
told by the Elders, this book is an
attempt to record and preserve the
valuable knowledge, culture and
history of the Athabasca Chipewyan
First Nation.

The history of the ACFN describes
an originally healthy and relatively
attluent society that over the last
250 years has been colonized and
disenfranchised and has been losing
traditional lands. This book, along
with the Traditional Land Use and
Occupancy Study is part of an effort
to rebuild and restore the spirit, health
and dignity of the ACFN people.

It is the beginning of a longer process
of recording, preserving and teaching
about Athabasca Chipewyan land use,
traditional knowledge and cultural and
spiritual traditions.

Cover illustration by
Trevor Michael, ACFN member.
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©2003 by Athabasca Chipewyan First Nation
All rights reserved. Published 2003,
Printed in Canada.
ISBN (1-9733293-0-0
No part of this book, including any text, illustration or cover design,
may be reproduced or transmitted in any form, by any means
(electronic, photocopying, recording or otherwise) without prior

written permission from Athabasca Chipewyan First Nation.
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Footprints on the Land

TRACING THE PATH OF THE
ATHABASCA CHIPEWYAN FIRST NATION
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A Special Thank You

The Athabasca Chipewyan First Nation

would like to acknowledge the following for their support of this project:

TrueNorth Energy
Shell Canada
Suncor

Syncrude Canada

BC Hydro
Indian and Northern Affairs Canada
Sustainable Communities Initiative of Natural Resources Canada
Athabasca Tribal Council
Cumulative Environmertal Management Association
Alberta Department of Energy
Canadian Natural Resources
Petro-Canada

Deer Creek
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Athabasca Chipewyan First Nation Traditional Lands tis map presents the core area of the traditiona lands of the
ACFN which has been used by the Athabasca Chipewyan people for hundreds, if not thousands of years. While ACFN land use was not imited ta this area, the map represents
a reasonable estimate of the more intensively used lands.

ATHABASCA CILIFEWYAN FIRST

NATION TRADITIONAL LANDS
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Letter from Chief Archie Cyprien

Chief Archie Cyprien
Athabasca Chipewyan
First Nation

The land is the essence of Athabasca Chipewyan First Nation (ACFN) culture,
values and spirituality. The fact that we have been removed from the heart of our
traditional land has made the conclusions reached in our recent Traditional Land
Use and Occupancy Study all the more poignant. It is clear to me that our people

want and need to return home

This book, produced as a companion to the study, is an attempt to record and
preserve our knowledge, culture and history as told by our Elders. It is our hope that
the historical information presented here will clarify our passion for the land and
in doing so support the ACFN negotiations, planning and land claims issues.

The core area of the traditional lands of the ACFN is identified in the map presented
on the opposite page. This map presents an area that has been used by the
Athabasca Chipewyan people for hundreds, if not thousands of years, and their
use of this land has continued to the present day. While ACFN land use was not
limited to this area, the map represents a reasonable estimate of the more intensively

used lands.

Interested parties may contact us to make use of the Traditional Land Use Study to
increase their awareness of the importance of the land and its uses to our traditional

way of life.

[ wish to thank the Elders for their invaluable contributions to the study, the ACFN
Council who have stewarded this project from beginning to end, and band members
for their wholehearted and practical endorsement, as well as band administration,

consultants and all those who worked tirelessly behind the scenes.

Additionally, I thank government and industry for their financial backing. Without
the help and support of everyone involved, this important project would not have
seen the light of day.

Sincerely,

4
Chief Archie Cyprien,
Athabasca Chipewyan First Nation
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Elders, Mary Bruno, Eliza Flett, Mary Madeline Marcel, Josephine Mercredi and Margaret Simpson visiting.
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Letter from the Chairman
of the Steering Committee

Pat Marcel
Chairman
TLUOS Commiittee

! am proud to have been the chairman of the Traditional Land Use and Occupancy
Study Steering Committee. It has been a wonderful opportunity to record the
knowledge of the Elders and also to contribute to the study.

It has become clear that the insight and information garnered here is long reaching.
Already, a permanent committee of Elders — the Denesoline Traditional Knowledge
Elders Committee — has been formed to consult with industry and government and
offer recommendations to Chief and Council. This new committee will be funded
in part by organizations using the Traditional Land Use Study for environmental
impact assessments and other negotiations. Use of the information found here
will improve the ultimate outcome of any project and will help prevent damage to

the environment.

The information and history contained in this book, while comprehensive, is not
complete. We look forward to expanding the scope of the project by interviewing
more Elders for information on genealogy, traditional medicines and traditional

ecological knowledge.

| offer my heartfelt thanks to all the members of the TLUOS Steering Committee,
including Charlie Voyageur, Councillor Alec Bruno, Councillor Arsene Bernaille,
Councillor Rene Bruno, Chief Archie Cyprien, Councillor Lily Marcel, Band

Administrator Patricia Lepine, and Alice Rigney.
Thank you

O Prrinll

I’at Marcel
Chairman, TLUOS Committee
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Instead of sitting in the backyard of his Fort Chipewyan bungatow, Alex Flett would prefer to still be out on the land,
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A Very Special Thank You

In the summer al 2000, the Athabasca Chipewyan Fost Navon Chiet and Council
vesponded o the urgent need o record valuahle taditional knowledge, heritage,
cultural land use and spiriwaal intoymation by mitiating a uadaional land use and
veeupancy study The stidy wok place daring 2001and 2002 and was published in
2003 Thes book describes the vaditional Tand use of the Athabasca Chipewvan Frise

Nation and their ancestors as rescarched i that study

The history of the ACEN describes an onginally healthy and relanvely aftluent
sacicty that over the Tast 230 vears — since the arrival of the Faropean tur trade - has
been colanmized and disentranchised and has been losing waditional lands The
Traditional Land Use and Occupancy Swdy is parcol an eliore wo rebuild and restore
the spirit, health and dignity of the ACEN people Tt s the beginming ot a longer
process ol recording preserving developing and teaching about Athabasca
Chipewvan land use, traditional knowledge and calwaral and spintual traditions For
this reason it is important that studies of this nawae be iniated. controlled and

dirccted hy the Aboriginal people

A traditional land use and occupancy study is based upon the experience and know-
ledge of community Elders: The basic goal of this study was 1o record information
about land use practices ot the ACEN people in an accurate lair and sensitive
manner Flder mterviews were conducied and recorded in the Dene language as
much as possible, and the rotes of both male and female Vlders were acknowledged
in the questionnaire and in the interview process. 10 was also important o ensure
that this study was conducted i a manner that was consistent with the prinaple ol

seli-determinavon of Aboriginal peoples

Mormingstar Mercredi, an ACEN member, imtiated the study arganizaton and was
retained by the ACEN to prepare a strategy lor study fundimg. Chicet Archie Cyprien
and the ACIEN Council (Rose Ross Rene Bruno, Alee Bruno and Lily Marceh
appointed an Elders Commutiee to supervise the lacus, content and methods of the
study The ACEN Counail also approved the budget and appomued admimstranve
personnel o assist in the projecc In Febraary 2000 Pariaa Fepine an ACEN
member, was appomted Adoiosistranve Coordimarar and a consaltant T Tanner

was retained to act as project manager lor the study
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The committee

The Traditional Land Use and Occupancy Study «TLUOS) Committee was made
up ol five Llders — Charlie Vovageur, Pat Marcel. Alec Bruno, Rene Bruno and
Arsene Bernaille - two inerviewers - Councillor Lily Marcel and Alice Rigney - and
the Administrative Coordinator Paricia Lepine fim Tanner served as an ex-ollicio
member The commitiee met regularly throughout the project reviewing the

proposal, questionnaire and budgets and providing overall direction and guidance
Support lor the project

Randi Allan CEO ACEN Group of Companics, has made a tremendous contribu-
tion 1o the success of the project i many wavs, helping from ity inception with

coordination, organization and raising of hunds

The project was supported by TrueNorth Energy, Shell Canada, Suncor Energy,
Syncrude Canada BC Hydvo, Indian and Northern Atlairs Canada, Sustamnable
Communitics Initiative of Natural Resources Canada, Athabasca Tribal Council.|
Camulative Environmental Management Association, Alberta Depariment of

Encrgy. Canadian Natural Resources, Petro-Canada and Deer Creek.

The ACEN Band Council conwributed both financial and administrative suppart
Pawicia Lepine and Susan Michael also supplied admmistrative support Interviewers
Alice Rigney and Lily Marcel went beyond therr responsibilities and contributed
time to the committee and to many other tasks, including data entry Lionel [ epine
and Lverett Bruno provided support ior the interviews, and Lverett Bruno provided
GIS. technical support and data eotry and attended the Flder imerviews The GIS
course was attended by Lioncel Lepine, Everett Bruna, Lily Marcel, Cherie Stewart,

Rose Adams, Karen Adam and Robera Lepine
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Sharon Bruno also assisted in entering data, and Leonard Flewe helped with the
intervicws, 'at NMarcel. Charlie Vovageur, Alec Bruno, Arsene Bernaille and Rene
Bruno atended manv additional mectings and working sessions 1o review  the
surveys and data. Chiet Archice Cyprien also contributed many hours to the project
revicwing the inlormation provided o Chiel and Council [n additon w s role as
Chict, he assisted i the mapping ol the arcas where his parents and grandparents
hunted and rapped Thanks go to Maorningstar Meraredi lor inidating the organi-
zation and fund raising {or the project; loanne Barnahy for her contributions o the
arganization and scope ol the project; Lindsay Giles, who conwributed extra time 1o
the mappimg: Ann Blyth who conducted the GIS course: and lordan Kuschminder,
Fd McCullough, Gloma Fediichuk and Kawe Peach lor their contribution o the

archacological sections of the book

A very speaial thank you goes to the Llders of the ACEN who conuibuted their time

and knowledee and without whom this project would not have been possible

This study 15 only a begimning. There are several arcas where this work could be
extended and expanded o serve the interests ol the ACEN people We are hopelul
that new and continuing projects, such as the Elders Committee process, the recent
archacological project and the traditional yvouth camp projcct, will allow further
data wo be collected, inerpreted, presenwed and developed and dha dhis study will
continue to benelic the ACEN community in preserving, protecting and develaping

their calwire
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The Traditional Land Use
and Occupancy Study

Chief Archic Cypricen

Arsene Bernaille
Alee Bruno

Lily Marcel

Patricia Lepine

Alice Adam **
Eusebe Adam
Horace Adam *

Joe Adam

Marie Adam *

Mary Louise Adam *
Arsenc Bernaille
Alice Boucher *
Gina Boucher *

Alec Bruno

Mary Bruno

Rene Bruno
Dorathy Cardinal **
Ernie Cardinal *
Evelyn Cardinal **
Celine Cyprien
Janet Dashcavich *
Therese Deranger **

*Leanard Flett conducted one interview

Rene Bruno
Pat Mareel

Alice Rigney

Alex Flett

Dora Flett ®

Eliza Flett

Louise Flett

Victoria Flett

Elizabeth King Goodwin **
Yvonne Hoffman **
Anne LHommecourt *
Marvin LHommecourt *
Mary Matheson **
Baptiste Marcel

Frank Marcel

Chief Fred Marcel
Ceorge Marcel

John Marcel

Mary Madeline Marcel
Margaret Marcel

Mary Marcel ¢

Charlie Voyvageur

Pat Marcel

Annie Mercredi ¢
Charlie Mercredi
CGeorge "Smoky” Mercredi *
John Mercredi
Josephine Mercredi
Victoria Mercredi
Alphonse Piche *
Margaret Simpson *
Elise Whitedeer *
Pete Whitedeer
Albert Voyageur
Alice Voyageur **
Charlic Voyageur

* Not photographed
+ Not interviewed
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Chiel Steering Committee Band Administration

Chief Archie Cyprien Arsene Bernaille Alec Bruno Patricia lepine

Pat Marcel Charlic Voyagear Alice Rigney

Rene Brano

- e s
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The Storytellers

Fusehe Adam Horace Adam Joe Adam Marie Adam

Mary Bruno Ernie Cardinal Janet Dasheavich

Alex Hen Dora Flet Fliza Flen Louise Flet

Victoria Fletw Bapusie Marcel Frank Marcel Fred Marcel

14






ebillard
Rectangle


000036

Fred Marcel, the lust traditional Chief of the ACEN, was an active tapper and an elegant speaker lor the First Nation

|G
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In the Footsteps of the Glaciers

The identity of a people is ultimately detined by their relationship o the land The
Dene people known as the Athabasca Chipewyan have occupied the lands shown
on the map on page tour for thousands oi vears. While therr history tells of many
changes over the centaries, the core of theiridentity and cultre is sull tied wo their
traditional use - hunting, gathering, collecing ol medicinal plants - and spiritual

understanding of the land

The Athahasca Chipewyan Firse Nation (ACEN) i« a band ol Abarniginal people
registered ander the Indian Ace pursuant o Treaty 8 Although many of the ACEN
people now live in Tort Chipewyan Alberta, they are descended from nomadic
Dene peoples who occupied the taiga, barren lands and boreal torests ol northern

Canada following the rewreating glaciers of the lasc we age

Dene Elders have passed on many powerful legends telling how therr people came
to occupy these lands, Some legends trace Dene ancestors back over many millennia
to another continent. Scientific rescarch supports some ol these ancient staries
Ceologists have determmed that twice aver the past 100 000 years a land bridge
connected Siberia with Alaska. This ocourred during an ice age bevween 75,000 and
45 000 years ago, and again during the last ice age between 25,000 and (1,000
vears ago. lach tme, as the glaciers advanced. the sea level dropped as much as 300
teet. creating a land bridge across the Bering Strait -+ the 90 kilometres ol water that

today separates the shares of Siberia and North America



ebillard
Rectangle


000038

CHAPTER ONE In the Footsteps of the Glaciers

Lands of the Northern Athapaskan-Speaking People (Dene) i o e
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Archacologists generally believe that the first peoples in North America migrated
across the Bering land bridge - commonly called Beringia - during the later ice
age. They base this pardy on the fact that the carliest archacological sites in Siberia
close to Beringia are only 14,000 years old. Along with the tirst North Americans
came numerous species ol animals, many ol them giants - such as camels, sabre
wothed tgers, giant sloths, mammoths, and an cairlly horse — which have since
became extinct. Many anthropologists suspect that harvesting of these ammals by
carly peoples may have contributed o their disappearance. Of the 22 species of
mammals known to have existed in northeastern Siberia at the time of the second
land bridge, evidence ol 21 of them has also been tound in Alaska. Dence egends

otten tell of these giants, including a now-extinct giant beaver.

The Dene and other Athapaskan-speaking peoples ot North America are believed to
have their voots among the peoples who walked across the Beringia land bridge
While there is no delinitive archacological proot, traditional legends support this
theory, In the late 1700, North Weste Company explorer Alexander Mackenzie
recounted a traditional story told by the Dene people about how they had come (rom
another country inhabited by wicked people and how they had traversed a great
lake tull of islands. According to Father Gabriel Breynat, a central ligure in Treaty 8
negotiations, the "Caribou Faters” or Litthen cldeli Dene” — as the Chipewyan were
known among their fellow Dene - wlked about how their ancestors once lived on

another continent o the west and migrated castward during a great lamine

19


ebillard
Rectangle


000040

CHAPTER ONE In the Footsteps of the Glaciers

the last ice age covered mast of the northiern part of Horth Amanca duting 115 fargest expansion As the ite teceded, a comidor opeaed connecting Alaska and southem regions

ol the contirents

paRRiad
By lames
AED fovels

\Wisconsiar ice Sheet 12,000 years dgo Wigcansian Ice Sheet 9,000 years ago

Many Denc legends speak of great Hloods. As the glaciers of the last ice age —
collectively known as the Wisconsian lce Sheet — rewreated, massive amounts ol ice
melt created large lakes and tlooded vast arcas in what is now northern Canada. By
around 10 000 years ago, geologists believe. the melting glaciers had lefuan ice-Iree
corridor several hundred kilometres wide in northeastern Alberta/Saskatchewan.
People quickly followed in the footsteps of the rewreating ice, taking up land that
the glaciers had lett behind: There is evidence ol people living near the edges ot
glaciers as far north as the Great Slave Lake area between 8,000 and 6,500 years
ago. Arufacts dating back approximately 7,000 years have been lound on what

would have been the shoreline of Lake Athabasca at the time.

20




The Leg’end of Two Giants

Chipewyan legends tell of two giants who fought

a great bawde in the Arctic many years ago. One
lell dead with his legs landing in the Arctic, his
hackbone forming the mountains and his head
ending up ¢lase 0 where the Chipewyan people
lived. The "head of the giant” melied, as a glacier
would mely, with the giants blood tthe rivers)
Howing from the body. ACEN Elders, including
Victoria Mercredi, say the body ol the giant
represents the lands of the Dene people. Some
helicve this story might relate w the migration of

the Dene from the north

VICTORIA MERCREDI

Victoria Mercredi has recounted many legends including the
legend of Otchdpe, the Arctic Giant, the Copperwoman and
many other Dene legends, Many of these legends are desciibed

in “Inkonze: The Stones of Traditional Knowledge,” by PR,
Couter and L. Hoffman - Mercredi, published by Thundenwoman
Ethnographics, 1999,

21
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CHARTIR 0N In the Footsteps of the Glaciers

B_v llwir tn()ls vou slm” Icnuw llwm

NMuch can he learned about a people and theiv relationship to the fand by (e tools
they lcave behind. Because only a small part of the enure wol kit of a culwre is
preserved through tme archacologists otten lind little mare than stone tools,
pottery and animal remaims as clues o understanding cultures ol the past. The basic
tool kit ol the peoples whao lived i the sub-arctic regions of Canada, including che
ancestors ol the Dene changed gradually over time Archacologists have found
evidence that these peoples developed a ool kit perfectly suited o a nomadic

hiestyle thac responded 1o the dramatic seasonal changes of the land.

Artttacts tound in the Lake Adhabasca arca retlect the lives of nomadic peoples

whose livelihood was based primarily on hunting caribou and tishing. People

expanded into the area soon atter the glaciers retreated and large gladial lakes
ARROW IEADS AND POINTS S o the ardi o gl ‘ ‘ arge glacial la

drained. There were at least two important carly cultural traditions in the arca: (he

’ Northwest Microblade vadition and the Northern Plano tradition. A later culwral
gotish Colymbiy . -1- . R e - o
tradivon. the Taltheiler, moved into the area about 3,000 years ago. The Taldheilei

pL'nph' were the direct ancestors oi the Dene proples

The people wha developed inta the Northwest Microblade vadition migrated ino
Alaska from Beringia about 11000 yvears ago and are known by their small cutting
tols. The most common ol these tools were simple ilake wols that were used
brictly and discarded. "Microblade technology” lasted for over 0,000 years and has
been Tound at the Bezya site in northeastern Alberta, which dates to around 4,500

years ago.

The Northern Plano peoples used distinctive spear points shaped like lance heads

_ Tools of tUns type have been taund in Alaska dating to about 10 500 yvears ago and
Fouris I e elkiss s by in the Fake Adhabasca arca dating trom about 8,000 years ago The ool kit ol the
Northern Plana peoples also imcluded stone adzes faxe-like toolsy, chi-thos tdise
shaped wools tor warking hidesi and wedges, reflecting a life spent between lorest

il s il b and windra
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Paleo-aboriginal peoples left behind toals giving some information about their location and oceupations in the eardy history of this region Although anthropologists are able to
connect the Taltheilei people with modern Dene, the connection or evolution of peoples accupying this region in earier times is unclear

Fe e 2

) & r i i -
Paleo-aboriginal times 11,000 to 8,000 years ago. Pateo-aboriginal times 8,000 to 6,500 years ago.

.
[ S

e
SRl

Paleo-aboriginal imes 6,500 to 2,600 years ago Abonginal times 2,600 to 1,500 years ago.
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In the Footsteps of the Glaciers

Evidence ol the Taltheilei people dating to about 3,000 years ago has been tound in
the northern prairie provinces and into the tundra. The hunting traditions carried
on today by the Athabasca Chipewyan First Nation can be traced back to these
people. The Taltheilei depended primarily on caribou and tish, supplemented by
moose and snowshoce hare These Dene ancestors used distinctive dart or lance
points, as well as chi-thos, adzes and wedges. The oldest Taltheilei sites are found
within the Beverley caribou herd range, which stretches from the northern wndra

to Great Slave Lake, Lake Athabasca and Reindeer Lake.

The Taltheilei adapted to the seasons, making the most ot food resources that were
available or particularly abundant at specific times of year. They located their warm
weather hunting camps on or near the barrengrounds at caribou water crossing
points, and set up smaller sites as they dispersed in smaller groups throughout the

forests in the caribou winter range.

Caribou and lish were the common threads throughout the lives of the carly peoples
in the region. Caribou provided meat, tat, sinew and skins, as well as bone and antler
lor wool-making. The people knew their migration routes well and used major water
crossings along these routes as campsites and hunting locations continuously over
about 7,000 years. Fishing locations were also well known and used continuously.
Caribou were particularly abundant during their migration, while fish were most
abundant at spawning times. The peoples of the region balanced the harvesting of

these two resources through the seasons,

Atlmpaslean spolecn here

The Chipewyan language is one of approximately 50 Athapaskan languages known
today. The word “Athapaskan” comes from a Cree word meaning “a place where
grass is everywhere.” This likely refers to the Peace/Athabasca dela, one ot the
largest fresh water deltas in the world and an important source of food and turs for
Abaoriginal peoples for centuries Because of the natural wealth of the dela, it also
became a centre of early fur trade activity — muskrat furs [rom this area became a
standard (o which all other muskrat were compared Also, Lake Athabasca provided
an ample supply of tish to suppoert both aboriginal traditional use and the early fur
rade cestablishments in the area Today, the Athabasca Chipewyan First Nation
Reserve 201 includes about one-third of this important centre.




Athapa skan Language Groups The Athapaskan lanquage groups extended over large portions of westem Narth Amenca. Although several

Athapaskan languages are quite different, the southern 1anguages of the Navajo and Apache are closely related to Chipeviyan

i s |
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In the Footsteps of the Glaciers

The natural wealth ol the deha and the human activity it has supported may explain
why the word "Athabasca” gained such importance and why it became the name ol
a group of Aboriginal languages. Athapaskan languages include three major divisions:
the Pacitic Coast groups, the Southern Athapaskan groups and the Northern
Athapaskan groups. The hrst grouping extends through northern Calitornia. The
second, called "Apachean,” cavers groups in the southwestern United States and
adjacent plains - Apache, Navajo and Mcescalero among them. The Chipewyan
belong ta the third major group, the Narthern Athapaskan speakers who inhabit
the land known as "Denendeh,” or what is now Alaska and the western two-thirds of
sub-arctic Canada The Chipewyan peoples tor Fithen eldeli Dene) have tradition-

ally oceupiced the southeastern part of Denendeh.

Comparing languages ol different Aboriginal groups gives clues o the possible
relationships between them. Ot particular interest is the close relationship between
the languages of the Chipewyan and Apachean peoples such as the Apache and
Navajo. The similarity between their languages suggests these peoples were closely
related in the recent past, perhaps as little as 600 years ago. By conuast, the differ-
ences between the Athapaskan languages spoken by the Pacific Coast groups and

that of the Chipewyan suggest these groups split apart as many as 1,600 years ago.

Again, science and legend may provide clues. Around 1,140 vears ago, a huge volcanic
eruption, called the "White River Ash Falls,” occurred. Some archacologists believe
this may have had a major effeet on the Dene peaples, possibly causing some to
migrate to what is now the southwestern United States, Dene legends speak ol events
that could he interpreted as volcanic eruptions. Qne tells of a “melting mountain” that
resulted in people no longer being able to understand cach other's language, most

likely because of their separation.

The linguistic connections among  the Northern Athapaskan speaking  groups
indicate there would have been considerable sharing, communication and circulation
among them. While the inter-relationships among the various Dene peoples belore
the arrival of the Europeans are not well documented, these linguistic connections
suggest that the Dene people have existed as a cultural group for many years. Dene
traditional stories and legends bear this out. Consequently, today the northern Dene
identity themselves as a distinct cultural group. And in the process of reclaiming their

culre the Dene have increasingly defined themselves as a distinet political group

Inpﬁ
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We are “The People”

While the term “Chipewyan” is commonly used for certain Dene peoples and

their place names, it is not a Dene term. “Chipewyan” is a corruption of the Cree

word “"witshipeean,” meaning “pointed skins.” By calling their northern neighbours

“Chipewyan,” the Cree were referring to the pointed tails of the skin shirts worn by

these people. However, the late 18th century trader-surveyor David Thompson

noted that the “Northern Indians” called themselves “Dinnic.” In fact, when the first

fur traders arrived in North America, the various Dene peoples called themselves

simply "Dene,” which means “the people.”

POINTED SKINS

The word “Chipevsyan” is derved

fiony the Cree name “witshipeean”

meaning "pointed skins "

Fach Dene group has a distinet dialect and history, and caclh was named among
themselves for therr occupation or location. In the Dene language, the
Chipewyan peaple were koown as the “Frihen eldeli Dene,” or the “Caribou
Eaters,” because they hunted and relied upon the large herds of caribou in the
barren lands, the wiga and the boreal forest for thew suswenance. The Chipewyan
people now living south and cast of Fort McMurray were called “Kkrestayle kke
ottine,” meaning the “trembling aspen people” in the Dene language,

Sull another name for the Chipewyan was “Desne the otine” ar
“Desnedekenade,” meaning “great river people” ACFN Elders interpret this to
mean “people living on the Athabasca River” [t might also reter wo people living
on the Slave or Mackenzice rivers, In legends the Chipewyan people in this area
were called the “Theilanottine,” meaning “men of the end ot the head” or “those
who dwell at the head of the lakes.” These people are associated with the region
around Lake Athabasca. The Fort Chipewyan Dene are called “K'ai wailé Dene”
This name refers to the Athabasca Chipewyan people and Dene peoples living
on the Athabasca deha

These Dene names come from traditional knowledge passed down by the Flders
and trom records of the carly fur traders. However, because the carly tur iraders
torged working relationships tirst with the Cree, they tended to use the names
the Cree had given their Dene ncighbors: This is how the werm “Chipewvan”
came into common usage Today many Chipewyan people do not like being
called by a Cree name, partly because ol a long listory of hostilities between the
two groups. They prefer o be called Etthen eldeli Dene, K'di wilé Dene or
simply Dené
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Charlie Voyageur, still very active on the land,
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The "Original Affluent Society”

The Eithen eldeli Dene «Chipewvans peoples Tivelihood durng aborigimal umes
and wellinto the Tur vade era was based on caribou harvesung We know this rom
traditional storics passed down by Elders and observations vecorded in the diaries of

carly explorers and fur vaders.

Fludsons Bay Company explorer Samuel Flearne's desariptions ot the Chipewvan
people, based on his observauons daring the time he spent with them in the 1770k,
suggest the Chipewvan had attained both sccurity and comtort m ther caribou
based livelihood ™ the real wants of these people are tew, and casily supplicd: a
hatchet, anice-chisel, a file, and a knite, are all that is required to enable them with
a little industry, to procure a comlorable livelihoad,” Hearne wrowe Fle also noted
that the Chipewsan “live generally in a state of plenty. without rouble ot risk.

'

and consequently must he the most happy. and in vuth, the most independent also !

[ndeed, by some measures the Etthen eldel Dene during aboriginal times could well
have been included among the groups that anthropologise Marshall Saliline
described in his groundbreaking paper “The Original Allluent Socicty” Sahlin
dcebunked the common anthropological view that hunter-gatherer socicties led
dismal lives of hardship characterized by an "incessant quest for lood.” He argued
that many traditional socicties enjoved a relative abundance of tood and a certain
material comfort. "When yvou come 1o examine it the ariginal aitluent socicty was
none other than the hunters = in which all the peoples material wants were casily
satishied " he wrote. Canadian historian Arthur 1. Ray would include in this category
ol altluent societies the “caribou caters ™ the “parkland bison hunters.” and the

“hison-moose hunters” of the boreal forest

29
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CHAPTER TWO The “Original Affluent Society"

Pre-contact Lands of the Etthen eldeli Dene e pre-contact lands of the Etthen eldeli Dene, or "canbou eaters,” was bounded

by the limils of the caribou migration to the south and the Yellowknife and Inuit peoples to the north

“\:\/7
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CINPEWYAN TRADITIUNAL LANDS IN ABORILINAL TIMES




Land without boundaries

While we know the Chipewyan were  caribou caters” it is dilhicudt to determine
the range oi the lands they occupied betore the armval of the Furopeans and dunng
the carly vears ol the Tur trade: Anthropologists have created conflicting theories of

abanginal Tand occapancy based upon dilberent interpretations ot the jourmals of

carly aders and explorers. Flowever, many of those journals are not very reliable tor
this purpose because the Furopeans otien confused dilferent Abongimal groups and

called them by similar names. Farexample the carly tur vraders ac Hudson Bay called

CARIBOU FATERS

the Dene people the “Novdhern Indians” and the Cree the "Southenn Indians ™ Thev
kaew httle about the land in the inerior or about the Abariginal peoples and were

ssestupon i unable o accurately identily the vadinonal arcas ol the varions Aborigimal groups

Although Alexander Mackenzie recorded that e encountered Beaver peoples - like
the Chipewvan, an Athapaskan-speaking group — alwer passing the Methye Portage
north of Tac Ta Toche around 1789 some anthropalogists guestion his accuracy
They maintam that the Cree had occupicd the area around Take Achabasca and
the Athabasca River since aboriginal times. Others argue that the Chipewvan
occupied the arca helow Lake Adhabasca and were pushed 1o the north tand the
Beaver to the westtas the Cree expanded their termtories duving the carly fur vade
Some Furopean observers noted that the Chipewyan were unlamiliar with certain
techniques ol stretching furs and other skills associated with the boreal Torest, yet
they appeared to be familiar with many other aspects of Tile in the bareal forest
Based on what is known through taditional and recorded knowledge, v appears dhat
the Cree and the Chipewyan were familiar with much ol the same werrtories, even

n very carly tmes

In any cvenlt abas nat approprate (o uy 1o assign houndaries o varous Lroups,
hecause aboriginal Tand use was not limiwed by the Buropean concept ol “owner-
Jup " Ditferent peoples mav have occupicd the same lands at ditterent times orin
different seasons. Land use studies show that vaditional lands of Abonginal peaples
tend w uverlap, espeaally where there are language or culwral relavonships
bewween the groups, Overlappimg is also common where the vaditional arcas are
very large and sparsely populated. The Erthen eldelr Dene fands in aborgimal times

were among the largest and the least intensely populated of any norctheen groap
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The "Original Affluent Society’

The best way o determune the ongmal lands occupied by the Futhen eldeli Dene
peoples is to ook atbarren land caribou migration patterns. becanse the Fuchen eldel
Dene’s carly terrtory was likely associawed with the range of the caribou There are
anthropologists who believe this vadivonal area did not extend below | ake
Athabasca but they wnd o base their thearies on observations of modern-day
caribow migration patterns, Flowever, in aboriginal umes the populations ol the
barren land canbou were hikely larger than they are now Tradivonal knowledge
stuggests that widh the larger populations of carlier times, the caribou would have
ranged farther south and west 1 some cases well ito the horeal forest. This means
the Fachen eldeli Dene wraditional arca is likely o have extended well below 1ake
Athabasca and wo the headwaters ol the Churchill River system Indecd. ACEN Flders
Alec Bruno. Charlie Voyagear and Rene Bruno sav thay in the carly part of the 20th
century the caribou would cross Lake Athabasca and winter below the Take i arcas
of northern Alberta and Saskatchewan ACIN Flders have noted that atter the carly
19304, the canthou stapped nugratng south ol Lake Athabasca in Targe numbers as a
result oi the devastaang torest Tires in the area that destroved their food wipplics

Fven though the lichen has grown back . the caribou have not migrated back through

this ald route.

The Great Bounty of the Caribou (Etthen)

Before the amival of the European tur traders, caribou provided the t

tthen eldeli Dene

peoples with almost all the basics of a relatively alfluent lifestyle. The Etthen eldeli
Dene hunted caribou 1o supply their needs for tools, clothing and shelier in addition
1o food for themselves and their dogs. Nothing went to waste, Bone and antler were
tashioned into spear points, fish hooks, and a varicty of other tools. Hides were used
to make lodging, carriers and clothing Rawhide, gut and sinew were put 10 use for
lacing, snowshoe netting, gill nets, caribou snares, and many other necessities of life
Anthropologist J.G.E Smith estimated that 20 caribou might have provided the
necessary domestic annual needs of one person.
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Chipewyan Traditional Lands and Caribou Migration The pre-contact territory of the Chipewyan people was directly

related to the migration of the canbou herds. The range of caribou migranen likely provides reasonable limits to the normal Chipewyan hunting and gatheiing territory.
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The "Original Affluent Society”

A shaving sociely

[n aboriginal tmes the Fahen eldeli Dene had w travel great distances to lollow the
migrations of the caribou hevds. As a result, diey occupied a large vaditional arca
with once ol the lawest human population densitics in the world - an average ol one
person per 130 square kilometres They also had o tavel light, relying on waditional

knowledge and relatively simple tools to sarvive

The Ltthen eldeli Dene developed a calture and an economic system that vedlected
their dependence on caribou and enhanced their ability 1o swvive This systermn was
based on cooperation and sharing - hoth ot lood and ot inlormation about the location
ol caribou herds, For example, cthnographic studices suggest Fuhen eldeli Dene men
were required o marry women as distantly relaed trom them as possible: This kinship
system, known as ‘marrving oud.” helped ensure that word would spread rapidly along
the tree ime when the caribou herds crossed According to the Elders, marying out is

still common amony the Chipewyan

Fothen eldeli Dene social structare was based on the famidy unic Ftthen eldeli Dene
familics orgamized themselves into hundng units dhat varied in size and makeup
according 1o their cconomic purpase. A typical hunting unit waould centre around a
hushand and wiie and their relatives, possibly including brothers and their wives o
chifdren and dicir spouses Two or more familics might share a hunting camp
Several hunting units might come wogether for a meat camp or Jish camp or loy a

large caribou hunt.

The Etthen eldeli Dene carned oud dheir large communal hunts in carly winter and
in spring during the caribou migrations, To locate the herds, they would divide imo
smaller hunting groups and spread out across a broad potential caribou path Etthen
eldeli Dene hunters had developed a very eflicient technology, called a “pound ™ tor
harvesting the largest number of animals possible during these hunts, Once they had
located a caribou migration path, they would build a large tence fpoundi of bushy
trees with openings containing snares to wap the animals as they passed through.
Since a hunting group could kill many more caribou than ic requited . Erthen cldeli

Dene hunters distributed the meat among other hunting groups by way ol the
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kinship and <haring systems they had developed !
During other seasons they divided o smaller hunt-
ing units to pursue smaller groups of caribou and

other game

By the ume the Furapean lur vaders began arnving
in western Canada in the late (7th and carly 18th
centuries. the Chipewyan had established the Targest
population and fandmass ol any  northern group
Llsing canibou as their main source of lood, clothing
and shelwer, they had an estimated population in the

barren lTand/hareal forest region of approsimately

14,000 people

Tapr: Moost. Hioe

Cligeyyan wosmen and craldron e shivanon ront ol & inoose hule
BoTTOM: CHIPEWYAN CAMP PRI [92]

Sugi and aathenng camp adjacent 1o lake
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CHAPTER THREF

First Encounter:
Arrival of the Fur Trade

The Fuhen eldel Dene peaples tivst came into contact with the Firopean tar trade
socicly in the 1680 on Hudson Bay. Since that time the arcamstances ol the Fothen
cldeli Dene have undergone signiticane changes due o the cliccs of the fur trade

ClIIlUI\‘ Ell'l(l coonomy

According to fur trade records and taditional knowledge. the Cree peoples donunated
the northwestern lur trade i the late 1600s and carly 17008 by assuming an carly role
as middlemen between the vaders and other Aboriginal groups. Newly armed with
puns they acquired from the Europeans, they aggressively sought furs and protecied
their dominant position, pushing the Beaver penples west o the headwaters ol the

Peace River and prevenung the Chipewvan from trading fuis directly av York Faciory

Itis likely that the frst ellects of the lur trade on the Fudhen eldel Dene were raids
hy armed Cree looking lor turs during the late 17th century. Many Futhen eldels
Dene were killed during these raids and icis believed they reureated o the security
of the caribou lands north ol Lake Athabasca as a result. Explorer Samuel Hearne
noted in the carly 17704 that he thought the Dene and Cree peoples “had alwavs
heen at war with each other”™ Infact, a commaon name Tor the Cree in the Dene
language tlnnd 1is translated as “enemy ” Some ethnographers are not sure whether
the hastilities between these peoples were caused by the arming ol the Cree by the
lur waders or il the carly arming of the Cree exacerbated a long-standing enmity
bewtween the two groups

The tur traders at York Factory on Fludson Bay knew ol the “Northern Indians” and
were cager Lo mvolve them in the tur trade. Flowever, because of the Eithen eldels
Dencs abundant caribou-based livelihoad and their deermination w avord the
armed Cree they would not come to the Hudson Bay o rade Tt was notunal 1715
when an lwhen eldeli Dene woman named Trhanaliher made peace between the
Chipewyan and the Cree tha the Chipewvan people began w partiapate in the fu
trade as middlemen (See the story of Tiha'naltther on page 38 3 During the same
year, a party ol traders led by a Cree known as Capain Swan {Wa pa sui was sent
out on a mission to make peace with “all the Indians " In 1717, the Hudsons Bay
Company constructed Tort Prince of Wales on the mouth of the Churchill Rive

specifically 1o vade with the Chipewyan people
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First Encounter: Arrival of the Fur Trade

Ttha'naltther’s (Falling Sand) Story

The story of the Dene woman Ttha'naltther (Falling Sand) is an important part of the

Etthen eldeli Dene’s oral history concerning their early encounters with the fur trade.

According to stories told by the Elders, the beautiful
Ttha'naltther was captured and enslaved by the Cree
in the carly 18th century during onc ot their armed
raids into Chipewyan areas to obtain furs for trade
The Cree had acquired guns from the European
traders and had killed many Chipcwyan people
during these raids.

Ttha'naltther travelled to Fort York with her
captors and while there she told James Knight, the
chiet Factor of the Fort York trading post, about
the treatment of her people at the hands of the
Cree. Troubled by Tiha'naltthers story, Knight sent

company trader William Stuart into the interior
with Ttha'nalither on a mission (0 make peace
between the Cree and the Chipewyan and to bring
the Chipewyan into the fur trade. According to
Elders’ stories, Ttha'naltther was a courageous and
dynamic woman who spoke Cree “with indifference.”
Stuart also spoke Cree

The wip into the interior was difficult and
Ttha'naltther had some trauble locating her people,
most likely because they were trying to avoid the
threatening Cree. She tinally found them somewhere
north of Lake Athabasca and east of the Slave River




However, the Chipewyan people mose likely
had been pushed north and cast as a resule ol
the increased aggressiveness and firepower of
the Cree during this ume

It appears that Ttha'nalither was instrumental
in making pcace between the Cree traders
and the Chipewyan and i encouraging her
people o join the fur trade, thus beginning a
new era in their history. A painting entitled
Ambassadress ol Peace in the Hudson's Bay
Company archives  depicts  Ttha'nalicher
standing with arms outstretched  between
representatives of both Aboriginal groups

JOSEPHINE MERCREDI

Josephine Mercredi told the story of Ttha'naltther, an
important story about the early relationship between
the Cree and Chipewyan people. losephine has also
explained the cultural meaning of the story of Cree
Burn Lake as presented in “Inkonze: The Stones of
Traditional Knowledge.”

A Fine Kettle
01: Br()tll

In the late 17005, Hudson's Bay
Company surveyor Peter Fidler
journcyed through the Athabasca
region with Chipewyan guides.
During his travels he lived oft the
land with his Chipewyan hosts
and recorded the many things
he learned from them. Here, he
tells how the Chipewyan women

made broth:

“The Indians made to me a new tashioned
kettle, of the paunch of the cow (buflalo; by
making a hole in the ground ot abaut two lect
in diameter and one foot deep o support the
bag and the tour corners were propped up
with sticks setin the ground in six or ciglt
places keeping the mouth extended  about
two deet wide. They broke the banes of the
bullalo and made manow fat - baoiled mear -
made brothall in this uncommon apparatus by
immersing hot stones brequently into it —
every one ol us hauled a stone for the above
purpose. for the birch rind kettle; or Jon
vceasionally making water” — Peter Fidler,
quoted in J G MacGregor, Peter Fidlo. Canada's

Forgatten Explarer, 1769- (%22
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First Encounter: Arrival of the Fur Trade

|‘:,\'|mmling’ into the boreal forest

Two major torces in the 17705 and 17805 drew the Etthen eldeli Dene further into
the fur trade and into the boreal torest increased competition between the fur
wrading companies and a severe smallpox epidemic The Hudson's Bay Company's
rival, the Nornthwest Company, began to move into the inwerior and cut off the
supply of turs to the Fludsons Bay Company posts on the bay. o the competition
that tollowed, both companices began aggressively building inland posts By 1778,
the Northwest Company had established posts on the Churchill River - at le & la
Crosse and on the Athabasca River. Hearne established the first inland Hudson's
Bay Company post at Cumberland Flouse in 1774, near what is now the castern
border ot Saskatchewan 1o 1778, Peter Pond, ol the Northwest Company,
established a successiul rade on the Athabasca River and set up a post - the lirst

lort Chipewyan - about 40 miles up river trom Fake Athabasca

The establishment ol the inland posts allowed the Chipewyan peaple 1o trade
without risking the long and dangerous trip to Hudson Bay These developments
encouraged them to move farther inwo the boreal forest, where they could pass
by the posts regularly o trade their furs, As a resule ol this shite in their traditional
harvesting centre, the Chipewyan gradually changed the emphasis of their liveli-
hood trom caribou to turs, moose, lish and other boreal forest resources. But even as
the Lithen eldeli Dene gradually became more involved with the tur trade, some

hands maintained their ability o return wo their carlier traditional livelihood.

1o 1781 there was a devastating outhreak ol smallpox in the Athahasca region, [uis
not clear 1o what degree the Cree and Chipewyan ot the arca were alfected by
the discase, Flowever, it is believed that the reduction of the Cree population in
northern arcas due to smallpos contributed the southwestern migration o the
Chipewyan lollowing the eprdemic. Fur traders moving into this arca at the time
noted that the Chipewyan at Lake e a la Crosse considered  themselves o be
strangers in the arca. Also, it was alter the epidemic (17881 that Mackenzie record-
cd encountering Athapaskan-speaking people at the Methye Portage. This means

the Beaver and other Athapaskans were apparently no longer confined by the
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Cree to the Peace River area. These observations and athers suggest that atter the

devastation of the smallpox epidemic, the Chipewvan people were able o move

into arcas that had previously been dominated by the Cree

The journals of Hudsan's Bay Company explorer Peter Fidler provide considerable
mtormation about the livelihoond ol the Chipewyan peoples at the time of his travels
with Chipewyan guides in the late 1700s. Fidlers records show that the Chipewyan
were well adapted to life in the boreal forest and were likely involved in a nomadic

horcal forest land use patcern,

[n the (ollowing years competition among the lur tading companies ncreased
sigmificantly. The new XY Company constructed a second post at Fort Chipewyan in
1799, and in 1802 Fidler built Notingham House dose to Fort Chipewyan tor the
Hudsons Bay Company. This period of competition came o an abrupt end in 1821

when the tur trade merged into a monapoly under the Hudson's Bay Company
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First Encounter: Arrival of the Fur Trade

The “Caribou Eaters” enter the fur trade

Although the raiding and the contlict between the Cree and Chipewyan did comtinue,
the perod between 1715 and 1760 was relatively peacetul, During the 1750¢ and
1760, the Beaver people i the PPeace River region and the Slave people - another
Dene group — north of Lake Athabasca attempeed Lo bypass the Cree and establish
a direct trade with the Prince of Wales {ort This enraged the Cree and led to an
extended period of warlare between the Cree and the Athapaskans In 1761, the
Furapeans at Hudson Bay sent a Chipewyan named Matonabee, who spoke Crev
tHluently. to attempt to make peace between the warring groups Alwer several years
most likely during the winter of 1764-65, he managed to secure a peace agreement
between the Cree and the Beaver people at a location that became known as Peace

Paint. This event also gave the Peace River its name

lust as the Cree acted as middlemen between western Aboriginal peoples and the fur
traders, the Chipewyan became middlemen between Dene peoples such as the
Dogrib and Yellowknide peoples and the fwr traders: Because ol a lack of fur-hearing
creatures in the barren lands thotelnened where the Futhen eldeli Dene people
vaditionally hunted, the Furopean traders encowraged the Chipewyan 1o move
farther into the boreal lorest o support the ur trade However due to resource
depletion caused by the intensive harvest of the fur trade, lite in the boreal tores
presented Trequent periods of starvation Tor those Chipewyan who succumbed
and became dependent on the trade As a result, there was a strong incentive for
the Chipewyan people o pursue their taditional livelihood ol caribou hunting
cven ateer expanding inta the boreal torest region: LEthnographer James G2 Smidh
maintains that the range ol the Chipewyan people was likely increased by their carly
participauon in the fur trade as they continued their harvesting of caribou Smith
notes that because ol theiv carihou bunting, the Chipewyan were able to remain very

independent of the fur trade from 1769 ta 1772
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Frank Marcel, a quict moment




o A Time of Great Changes

o 3 Although the Eowen eldeli Dene people were reluctant at lirst to become mvolved in
.r’ . the tur trade, they evenwally became completely immersed in the trade As they
e \l shitted their primary livelihoad (rom “caribou caters” 1o wappers. middlemen and

it provisioners, their tools, their cconomy and their relationships also hegan to chanue

The proliteradon of rading posts in the mwenor negauvely atfeced aborginal
cconomics i lundamental ways The trade wirned uselul wraditional goods into
commaditics. Furs were no longer valuable tor their own use but as goods lor sale to
meet the demands of a much larger market of prople who lived outside the Tocal
ceasystem, an another continent. Abariginal people traditionally lived a nomadic
[/ lile, ranging over thouwsands of kilometres and harvesting lood where seasonal
W swrpluses occurred. The Faropeans remained in lixed seudements, consuming
; considerable amounts of tood and wood i their immediate vidinity, ofen in
quantites heyvond the lands capacity w provide. The trading posts purchased the

Rapmy SNares ) o
large amounts ol provisions they required Trom the Ahorginal people. Thus, the

fiaassrns. a6 sioied and
it ot the st of wood Frchen eldedi Dene were gradually coaxed away trom ther eraditional carvibou-hased
Bolore, seatitg; thiry vesae avudlly hivehihood o service these settlements as wappers, middlemen and provisioners

Al At k. g B )il thiz

mell of Homams Bach e s

a b B Wow o Tada-aiie During the late 17005 or carly 1800s, the Theilanottine and K'di wile Dene b la

id 10 thhe Dyinchies of 4 fallor) Willow Dene or Dela Dene as the ACEN people are calledi began to remain more

Yoe Al 'r' foyyleat cansistently in the Fort Chipewyvan arca supplying provisions and fwes o the vading
O ST Y Hatl gD In

posts As a result, they ventared less often o Hudson Bay or out into the harren

ol s thautil the fonse 1

s it and the tiss-file lands These people were ancestors ol the Athabasca Chipewvan First Nation

ks e iyl S8 T g

people and cosely related o the Gankwendene or Fond du Tac people of northern

e Yoo et ased
wone made o o

Saskatchewan An 1823-24 report estimated the popalation ol the Fort Chipewyan

arca at 593 Chipewyan and 60 Cree
Fur trade l)ring’s discasc and famine

As they became more involved in the fur mdustry and less dependent on cariboa
the Fuhen eldeli Dene faced increased risks of Toad shortages The lands around
tracing posts olten were over exploited, causing local traditional 1ood sources o
become less reliable: As a result. the Aboriginal peoples depended more and more
on the trading posts (o supply their staple loods. According 1o the Northern Riva
Basins Study published by Alberta Eavironmental Prowcuon in 1996 there were

periods of starvation among the Aboriginal peoples in 1822 183943 1873 and
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A Time of Great Changes

1887, The swidy, which was based on vaditional knowledyge and historical rescarch,
also indicated that there was a scarcity of game animals around Fort Chipewyan in
1830 1871, 1873, 1882 and 1889

The Aboriginal people also sutfered regular epidemics of smallpox, whooping
cough, measles and Hlu. because they had lictde immunity from these Furopean
discases, The Cree population in the Fort Chipewyan area was all but wiped out by
the outbreak of smallpox in 1781, The Fuhen eldeli Dene were also devastated
by the epidemic. The 1996 Northern River Basing Study recorded many outbreaks
ot discase during the 18005 among the people of the Lake Athabasca region. They
include an influenza epidemic in 1835 as well as epidemics of measles and other
discases i 1819-20, 1846 and 1865, Chiet Factor R Mclarlane ol the Fort
Chipewyan trading post wrote in 1873 that 23 men, women and children died in an
epidemic that year: This was a significant proportion of the Aboriginal population
at the post, he pointed out Chipewyan Elders well of a particularly devastating

inlluenza epidemic that occurved around 1920,

Several other important changes came about with the spread ol interior trading
posts and the consolidation ol the fur trade into a Hudson's Bay Company monapaly
in (821 In order to make trapping more atractive o Aboriginal people, the

Hudson's Bay Company introduced a system of eredit allowing them to run up delbu

& o}
»sr 1 ]
pres L




his further mereased the veliance ol the Aborgmal people on the tading posts
The company also introduced the York hoat to tiansport furs trom the mierior posts
to the shipping teiminals on Fludson Bay This new aade soructare elininated
opportunities for the Cree and Ltthen eldel Dene wo act as middlemen, forcing
them to become cither trappers or supplicis of provisions Te was during this pernod

that the Euhen eldeli Dene began wo permanently shilt their methods of livelihood

Clmng’cs in traditional vounds

ven as the Fuhen eldedi Dene people of te Fort Chipewyan area became more
commitied 1o the fur vade, they cononued o base then livelihood on their ability
to support themscelves oll the land by hunting. tapping, hishing and gathering
While some southerm Clupewvan groups stopped hunting caritbou enurely, most
bands continued 1o hunt carihou to supplement their hveliboad  Flowever, they
shilted the centre of their annual rounds in order o pass by the Tur trading posts
Cradually over the cenwry between 1820 and 1920, they reduced ther range
ol vavel establishing then camps in more permanent social groupimgs or micro
villages suategically Tocated near ther key hunting, trapping and tishing resources
Because ol their history of wide-ranging migration the Fuhen eldeli Dene were able
to shifc dheir regional identities casily and adapted quickly to the boreal forest and
o micro-village hving. Fowever, they still wended o travel larther than other

Aboriginal peoples hbecause of their nomadic tadition

Sarah Bell a Chipewyan woman who was bomn in the 18705, wavelled on annual
rounds with her people - the English River Band i Saskawchewan - when she was
a child She passed on her vaditional knowledge ol the anmnual roands to hand
member Moise Mcntyre during the 19405 10 her recallecaons, Sarah Bell described
the activitios ol two Chipewvan groups. one lollowing a northern round and the
other a southern round. Their activities were likely very similar o those practised

hy many Chipewyan peaple during the 19th century

The southern group wiatered mosmall mulo-tamily encampments in the vast area
between Foster River and Cree Take in northern Saskatchewan Prior o spring

breakup. the people hived dose to birch groves where they made new canoes
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A Time of Great Changes

In spring  the group would gather close w the e la Crosse tading post Tog
fishing and vading There was also a spring muskrat hunt Inearly August the group
vavelled farther south o Dore Lake and the headwaters of the Smoothstone Rive
to contmue hunting and tishing In the 1all the group would tollow a circular route
northward through the Churchill River or Souris River hack (o Foster Lakes, Here

they would divide muo their winter hunting and trapping groups

The northern vound also invalved tading aulle a la Crasse: This group wintered at
Black Birch Lake, where they hanted and trapped in smaller tamily groups west and
southwest ol Cree Fake At breakup the entire group assembled at the headwaters
ol Clearwater River and travelled 1o Fort McMurray and Fort Chipewyan o wrade
They then vavelled north of Take Athabasca to hunt barren land caribou for lood
and winter clothing In late (all and carly winter they lollowed the caribou south and

returned o mid-winter huntng and trapping arcas in northern Saskatchewan

Joth ol these rounds reflect the current locations of Chipewyan setdements in
Saskatchewan and Alberta and were ikely larther south than the original caribou-
based rounds ol the Chipewyan belore the advent of the fur trade T is significant
that bath start close e He a la Crosse tor the purpose ol lur trading. Betore the fu
vade. the rounds ol the Luthen eldeli Dene would not have concentrated on fur
vapping and would not have started and ended close o a lur wrading post, Sarah
Bells vaditional knowledge shows how the Chipewyan people adapted their rounds
w the fur vade and how closely thev mtegrated dheir traditional harvesting

livelthood and ther carly commerdial Tur trade activities
. el - E ;
l:arly ACIEN nlwr()-w“ag'cs

The Elders of Fort Chipewvan have described rounds tollowed by their parents and
grandparents in the early 20ch century that resemble the annual rounds described by
Sarah Bell While the Elders did not deseribe the annual cycles in the same detail,
their stories show that the K wilé Dene lived ina social and economic environment

simtilar to that ol their Saskatchewan cousins



Aclopting‘ New Tec}lnologies

Participation in the fur trade brought about at least three major changes in the tools
or technologies used by the Etthen eldeli Dene which have significantly affected

their livelihood and culture.

In order to carry heavier loads more securely aver
greater distances, the Etthen eldeli Dene adopted the
larger Algonquin-stylc canoes used by the Cree. This
canoe took a large amount of effort to build, so it
wasn't likely to be thrown away after use. As a result,
the Etthen eldeli Dene were more likely to use the
waterways rather than their former overland routes.

The Chipewyan also began to use dog sleds more
often. Although Aboriginal pcoples had used dog
sleds belore, they used them much more during
the fur wrade because sleds allowed them to travel
faster and farther. This technology contributed to
the scttlement of the Chipewyan into micro-villages
because it allowed them to hunt or visit trap lines
and return long distances to centrally located cabins
However, the dogs needed to be fed all year round.
As a result, fishing for dog food became an important
and very time-consuming activity

A third technological change was the introduction of
the rifle. While the use of traditional pounds was as
efficient as or even more efficient than the rifle for
killing caribou, the rifle was much more efficient for
hunting maose in the forest.

Top: SLED

These sleds were used to transpart

heavier l0ads including people, furs =+
and meats, They were covered by 3
wrapper which in earlier limes was

made of moose or caribou skins,

LerT: DOG HARNESS
A tanned caribou-skin with padded collar and trace for fastening the dag
ta the sled

RiGHT: DoG WHip

Wooden handle covered with tanned caribou-skin and decorated with
woolen pompoms and wool wiapped to form a pattern of colours of red,
pink, arange, blue, green and white. Tapering lash of braided babiche.

BoTTOM: CANOES
Canoes were used to carry heavier loads more securely over greater distances,
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A Time of Great Changes

ACFN Land Use Areas in the Early 19OO0S This Eiders’ map shows where therr parents and grandparents lived, tapped, hunted and

fished i the early 19005

These historical areas represent the
more intensive land use areas of
several early Athabasca Chipewyan
groups. These groups were from
Old Fort on the south shore of Lake
Alhabasca, Point Brule and Poplar
Point, Jackfish, and the Birch River
area. The traditional land use of
these people extended beyond
these intensive use areas.

BT
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ACEN Family Roots in 1920

The Elders of the ACEN have created a map that shows where their grandparents and parents lived, vapped, hunted

and fished in (he carly 1900s. The tollowing is a list of the people and families that occupied the micro-village arcas at

the time. As these lists were compiled through Elder inerviews, some tamilics may have been missed,

Point Brule
and
Po plar Point

Raymond Boucher

Ted Boucher

Old Fort

Alex Adam
irnest Adam
limmy Adam
Joe Adam
Johnny Adam
Louison Adam
Pat Adam
Pierre Adam
Arsene Bernaille

Jacquish Lake

Francois Bruno
Napoleon Bruno
Magloire Cardinal
Raphael Flett
Jonas Laviolette
Archic Marcel

The River

Birch River

Families

Willic Boucher
lonas Coghan
Edward Cyprien
Muoise Cyprien
Alee Flett

lohn Baptiste Flet
Rudolph Fleu

Alec Bruno

Charlie Bruno (Piche)
Francois Bruno
Napolcon Bruno
Rene Bruno

Baptiste Crookedneck
Armand Deranger
Isadore Deranger
William Laviolcette
Albert Marcel

Armas Marcel

Ben Marcel
Daniel Marcel
Ired Marcel
Freddy Marcel
Henry Marcel
loe Marcel

Big Tohn Marcel
John Marcel

Joc Dene

Adam
Bruno
Fleu

loe Hymen

Marvin L'Hommecourt
Moise L Hommecourt
Norbert 'Hommecourt
Roy 'Hommecourt
Ben Marcel

Adam McCrae's widow

August Marcel
Baptiste Marcel
Julian Marcel
Martan Azc
Antoine Mcreredi
Charlic Merceredi
Eli Mercredi
Gabriel Mercredi
I B, Mereredi
lohn Mereredi
Jaseph Mercredi

loseph Marie Marcel
Matthew Marcel
Narcisse Marcel

at Marcel
Raymond Marcel
Walter Marcel
Cabriel Mercredi
Marie Mercredi

ierre Ratlat
[Fortin

Gladue

Piche

Ceorge Mclonald
Alphonse Piche

Jonas Piche

Pierre Piche

Adam Trip de Roche
Boniface Trip de Roche
Baptiste Willow

Larry Mercredi
Pat Mercredi
Smoky Mereredi
Tony Mereredi
Wiltred Mcreredi
Jarvis Piche

| .ouis Piche

loe Robillard

Pete Whitedeer

Jonas Piche

Pierre Piche

Boniface Trip de Roche
Charlie Voyageur
Isadore Voyageur

Ratfat
Simpson

Trip de Roche
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A Time of Great Changes

The lamilies would live, tap and hunt together, travelling in groups depending
upon the season and the activity. They develaped a communal tappimg area system
that was a natwral evolution of their carlier cooperative caribou-huntimg system
Once a group idenulicd their tappig arca, they respected cach other’s lines with-

in that arca iSee “Mutual Respect Winhin the Tvapping Area.” page 33

The Kdi wilé Dene family groups made their rounds within three areas similar in
size to those described by Saraly Bell, These three graups centred their activities
around the Fort Chipewyan wading post and established several micro-villages in
locations that ottered good sources ol lish and casy access o trap lines during the
winter months One group occupivd a western arca that included much of what is
now Wood Buftale National Park The summer villages or camps in this arca were
along the Birch River Another group occupied an castern area that wok in lands
well ino Saskarchewan and north nuo the Northwest Territories. Their summer
villages included the Ofd Tort arca on the south shore of Lake Athabasca, or what
v naw OId Fort Point, and the Tower portion ot the Adhabasca delta, close o
Jacklish Lake ‘Richardson Lake! known as lacklish. A southern group lived 1n
several settlements alang the Athabasca River m summer and hunted and vapped
from the Birch AMountains 1o bevond the Saskatchewan horder. Their settdements
included Point Brale and Poplar Point. as well as several smaller villages. The villages

ot Od Fare Pomt and Tackfish are still in wse

By the 19205 the micro-villages had developed from tent camps into groups ol
permancent log cabins. The fise cabin in the Tacklish nucro-village arca was built
by Bemjamin Marcel in about 1918 Many more log cabins were built over the nest
few years, and the changeover wo the Tur tadesbareal (orest subsistence cconomy
was complete: While the Karwade Dene people still made regular hunting and
gathering uips on the land, they had made the tog cabin their home base Towever,
despite the changes v therr livelihood and range of wavel, the Chipewyan people
retained many ol the characterstics ol their nomadic caribou livelihood and 1t

cantinues to inlluence their fives today
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Mutual Respect Within the Trapping Area

Even as they moved into the boreal forest and participated in the trapping economy, the

Caribou Eaters maintained cooperative systems of the type they had developed for survival

with their carlier, caribou-based economy.

Rather than dividing erritory into family-owned trap
lines, the Euthen eldeli Dene tended to identify large
arcas on which many tamilies could establish lines.
A trapping arca was open to all of the people from
a certain group, A group might consist of 10 or 15
people with a group leader, 1 a rap line was not in
use, a trapper could take i

"There were three to tour families in an arca (micro-
village),” an ACFN Elder explained. “You would
claim a trap linc by making a trail and no one elsce
would use that area. We travelled long distances - like
to La Loche to trade a dog. We knew the country for
100 or 200 miles around. We knew which land was

i

aurs, We travelled rogether.

Under this communal method of establishing trap-
ping areas, every individual's trap line was respecled,
According to one ACIN Elder, “Those people always
trapped there before any boundary was established.
It was their traditional area. Within the group, in the
larger trapping area, a trapper would ‘cut the trail' in
an arca that was unused by others, That was his trap
line. You left him alone — there was mutual respect.”

ARSENE BERNAILLE

Arsene Bernaille is still active on the land and eagerly
anticipates the spring hunt each year. A sell-taught fiddler,
Arsene plays at traditional fiddie dances.
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Albert Yoyagenr inside the Roman Catholic Church, "The Nativity of the Blessed Virgin Mary™ — which was built i 1gog
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Treaties and Transitions

While the Fuhen eldelr Denes wav ol lile was changing ta accommodate the
trade. several mayjor developments came aboat v the late 18005 that would have

more larrcachimg ellects on the lives of all Aboriginal peoples ol western Canada

I'he Brivsh North America Act ol 1867 caablished the Dominion of Canada with
low provinces: New Brunswick, Nova Scotia Onaria and Quebec Shortly afies
i 1870 the Hudsans Bav Company surrendered it nights in the nanthwest
tRuperts Tand: o the new Canadian Conlederation in retimn tor maonev and
ownership ol certam lands in perpetuity, As part ot this acquisition. the Canadian
government pronised to honour the terms of the Mroclamaton ol 1763, which
included negotiating with Amerindians lor the wrminadon ot their e and the
areation ol rescarves lor then exclusive use. The northwest was “Indian terrnory
In order to pravide for orderly occupation ol this vast area, the new Canadian
government needed to obtain nghts fram the Aborigmal peoples whe occupied the
lands The government hegan 1o negotiate weaties with Aboriginal groups, starting

with Treaties T oand 2 in 1871 with the Chippewa and Swampy Cree uibes

in Mantoba. Treaties 3 thiough 7 quickly lollowed ac the rate of one a vear up

until 1877

During this same period, the United States government stopped negouating treatices
with Aborigimal peoples. The American West was beng setded rapdly. and without
treaties, the Abongmal peoples of the West telt their lands were being swolen They
responded with torce: The resulung hosulites became known as the “Indin Wars”
Several mayor battles occurred during tus ume, mcluding the famous Barde of the

Licde Big Horm in 1876

Alter signing Treaty 7. the Canadian federal government also suspended 1ty veaty -
making process There was considerable discontent among Cree Chiels - mcluding
Big Bear and Poundmaker - with the terms of Treaty 7 which was signed with the
Blackfoot and ather tribes at the Blackioot crassing of Bow River and Tort Macleod.
Duaring this time the Méns were alse struggling for recogmuon of thew Tand rights
The lack of action by the Canadian government i addressing these issues led w
hosulities m Canada sinnlar wo those expenenced i the Uniced Staves. The souggle

tor recogmuon ol Néas and Aboriginal land rights came o a head in 1883 with the

fua )
(92 )
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Treaties and Transitions

Canadian Mcétis and Indian War also referred (o by some as the Northwest
Rebellion or the Riel Rebellion. Following this struggle, there was severe repression
ol many Aboriginal peoples in western Canada, and the Canadian government

lurther postponed the treaty-making process.

No treaty, no aid

During this period, the Euhen eldeli Dene were engaged in a vraditional livelibood
participating in the fur trade and vavelling rounds based on the nawral game oycles
ol their arca But atter the vanster of power in the northwest, the new Canadian
lederal government did not pursue the same cooperative ccanomic relationship with
Abaoriginal wrappers as the Hudson’s Bay Company had developed During ditlicult
tmes of famine or disease, (he Hudson's Bay Company had oltered lood and
medicmes w the Abariginal people. But the government did noc recognize any
obligation 1owards people with whom they had not signed a tormal ueaty,
Aboriginal peoples without treatics, including those in what s now northern
Alberta, subfered devastating consequences Even those with reaties did not always

lare well

During the deadly 1873 epidenic, Chiel Factor R Mctarlane of the Hudson's Bay
post at Fort Chipewyan complained in a Chicl Factors report about the neglect on
the part ol the government o aid Aboriginal people in times ot hardship. He wrote
additional tormal complaints in 1880 Then, in 1883, lollowing several years of
hardship and severe epidemics. the Chipewyan Chicls sent an appeal for help
|)

direcdy ta the Prime Minister Teappears these pleas tor assistance were ignored




The signing ol Treaty 8

The Dominion government continued 1ts policy of withholding aid (rom Ahonginal
groups that had not signed treaties What's more, the government was not willing (o
enter into any treaty discusstons with those groups The Canadian government
twirned a blind cye o the sutiering of the Aboriginal people ot nocthern Alberta anil
1899 Twa developments kindled new interest in negotiating treaties with these
Aborigmal groups  northern Alberta had become a route o the Klondike
during the gold rush of 1896-98. also it was discovered that the region might
contamn vast quantities of oil. The government tinally negouated Treaty 8 in the

summer ol 1899

At thac time the Abonginal people lived olf the land in various communities in the
bush. When the treaty commissioners arived in Fort Chipewyan the Chiefs ol the
Chipewyan and Cree presented the conditions under which they would accept the
governments proposals. These conditions mcluded the complete treedom of then

peoples o lish, huntand trap. Their terms also included education for their children

Aher the ditlicult times they had been through. itis likely the Aborigimal people of
the arca were looking to the government to protect their traditional ivelihood when
they signed the veaty However, the people of Treaty 8 later discovered that the
teaty printed by the government contained a clavse that was nocin the onginal
treaty they had signed in the sammer ol 1899, according to Father Rene Tumoleau,
an Oblate priest who rescarched the history of Treaty 8 This clause stated that the
ireedom tao tish, hunt and trap was “subject o such regulations as may from time 1o
time be made by the Covernment ot the country ™ In his hook As Long as Thiy Land
Shall Last: Father Fumoleaa says that Pierre Meraredi, who served as interpreter tor
the Chipewwvan at the Fore Chipewyan Treaty 8 signing coremony sad thau this
clause was notin the origimal teaty he witnessed at Fort Chupewyan (See "As [ ong
av This Land Shall Last” page 395 The Dominion government had alreadv passed
the Unorganized Territories Came 'reservation Act in 1894 (o prolect game from
over-exploitation by the we trade This act restricted harvesting ol certain animals
and birds and was created without consulting the Aboriginal peoples maost atlected

by the legislation
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Treaties and Transitions

Treaty 8 created two new legal entivies in Fort Chipewvan: the Advabasca Chipewyan
Band tAthabasca Chipewvan Fost Navont and the Mikisew Cree Band (N ikisew
Cree First Nationi At dhe same time, a North West Mounted Police tater known as
RCMP 1 detachment was posted to Fort Chipewyan to administer government liws
and programs. This was the beginning ol a lonyg series o assimilation policies by the
Canmadian government and ol misunderstandings between the government and the

people ot Treaty 8

:\l()I‘L‘ newceconiers, motre c]mng’cs

The tur vade opened western Canada to other Turopean influences Follonving
on the heels of the waders, Roman Catholic Oblate missionaries set up a mission
i Fort Chipewyan in 1849 Anglican missionaries arvived in the arca in 1874 The
missionarices set up schools for the purpose ol providing Abangmal people with “a
personal knowledge af Christ” and teaching their children dhe customs of Furopean
civihization. Ther intluences would have even mare sigmiticant and far-reachimg
cllects on the lives ol Abonginal people than the wechnological changes that

occeurred in their culware in the 19¢v and 200h conuries

[n the carly 19005, the Etdhen eldeli Dene people in the Fore Chipewyan area were
strongly  encouraged o send their duldren o residential schools operated by
Roman Catholic missions. Respecting the “white man's law,” the Aborvigimal parents
entiusted their children o the missionaries The Children who passed through the
mission doors were changed forever. For many it was the first time they had heard
themselves called "Chipewyan ™ the term used for them by their traditional enemices,
the Cree and adopied by the Europeans. (As mentioned carlier, they were known
among themselves as “Dene” @ Like all Aboriginal childien acending residential
schools they were also called "sauvages” (French tor savages™:. Most had come
Irom a loving extended tamily where children were treated with altecnon and were
considered on loan trom the Creatar They [ound themselves i a cold, foreign
institction where corporal punishment was the normy, and where physical, menal
and sexual abuse was common At home they would have been taught ther familics
values stores, language and culural dentity Flowever the missionaries did not
respect their cultare and torbade them to speak their own language The childien of
the residential schools otten emerged without the concepr ol love without parent-

ing skills, without knowledge of who they were: and weithout respect tor themselves
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“As Long as This Land Shall Last”

Pierre Mercredi acted as interpreter for the Chipewyan
people of Fort Chipewyan at the signing of Treaty 8. He
said later that the original treaty signed by the Chipewyan
contained no mention of a promise to obey any hunting
regulations set by the government. Nevertheless, such a
clause was inserted in the final printed copy of the treaty
that was sent later to the people of Treaty 8.

“I read the Treaty to them and there was no clause in it which said they might
have to abey regulations about hunting. They left us no copy of the Treaty we
signed, saying that they would have it printed and send a copy to us. When the
copy came back, that second clause (that they shall promise to obey whatever
hunting regulations the Dominion Government shall set) was in it. It was not
there before. | never read it to the Chipewyans or explained it ta them. [ have no
doubt that the new regulation breaks that old Treaty. it makes me feel bad
altogether because it makes lies of the words | spoke then for Queen Victoria.” —
Pierre Mercredi, interpreter for the Chipewyan of Fort Chipewyan, quoted in
Rene Fumoleau, As Long as this Land Shall Last,

The damage they experienced would take many generations o heal To this dav, the
hamlet of Fore Chipewyan is still working on recovery ol its aboriginal cabure and

identity. {See "What Happened to Us Must Never, Ever Happen Again,” page 60 3

Also in the late 18005, construction ol the railways into southern Alberta broughi
more Luropeans 1o settle and exploit the economic opporwnities ol Weseern
Canada This development tended to shift vansportaton routes away from the
waterways of Lake Athabasca When the Canadian Paciiic Railway reached Calgary
in 1883 and land routes were canstructed northward, tie Athabasca River hecame a
more important tansportation toute By the carly 19004, the Chipewyan people

were feehng the eftects ot white seudemem
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What Happened to Us Must
Never, Ever Happen Again

Residential schools had a profound effect on generations of Aboriginal people in

Canada. Here an ACFN member tells of her peoples’ experiences in residential schools.

HoLy ANGEL RESIDENTIAL SCHOOL
In 1924, the Holy Angel Residential School was built. A second school

by the same name was built in 1944 and demolished in 1975-76

“Within the residential schools, the degradation of
the aboriginal culture was endemic. The Grey Nuns
made sure that the savages' were grateful we were
being taught the ‘Christian way. To speak aboriginal
language was guaranteed punishment. Aboriginal
ways were considered evil and wrong, and they had
1o change or go to hell. So many of the children
gol o the point where they were ashamed 10
acknowledge their family, and with it, their identity.
The punishment they endured is loaded upon their
shoulders 1o this day..

"Residential life was better in the 1940s and 1950s in
the sense there was better lood, warmer quarters, and
adequate clothing, but the alfection and love that
they were all used to before they entered the mission
was still missing. Most mission kids shook their
parents” hand as a sign of hello and goodbye, There
was no physical contact between the kids and the
Grey Nuns, In fact, siblings were not allowed to talk
to cach other. The children were not allowed to
show their feclings or speak their thoughts. They
were often called by their number instead of by
their Christian namwest Many of these kids cried
themselves to sleep only to wake up to their night-

mares still there
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"There were many contradictions in the missions. The teachers claimed that
English was the language of commerce and therefore a requirement for survival,
yet the Grey Nuns always spoke French In the fall, (the children) would be
paraded out o pick blucberries. The nuns would check carefully to ensure the
chiledren did nat cat any of the many blueberries while they were picking them.
Yet none of the children can remember ever having blucberries served to them

in the mission,

"Aboriginal language and culture were belittled 10 such an extent that ic was not
unusual to hear 150 mission children cheering for the cowboys killing off the

Indians in an old western movie.

"The kids lett the mission, not belonging anywhere, with low self-esteem,
encountering discrimination and intimidation. This affected their children and
their family lives. Some mission survivors to this day will not talk about their
expericncees, the pain and shame still on their shoulders, Many of the mission
children cannot speak their language, which means that they can't speak to their
Eiders and grandparents.

“Our parents were not informed of what was happening to their children. ... We
were not happy but we were taught not to talk about what was happening, so
many stories never got beyond those walls for years,

"I spent ten years in the Holy Angels Residential School — ten years | don't have
lond memories of. There were fun times, tao, [riendships that still continue to
this day When we 'mission kids' get together, we do laugh at sume of the
stories from those lost years, But in the back of our minds, we all feel the same:
what happened ta us must never, ever happen again ”

ol



000082

Victoria at home wirth her hushand, Alex Fletn Victoria continues to make radiional garinenis, like slippers made of moose hide

with heaver mrim and iuricate headwork
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Although the Klai taile Dene people had signed Treaty 8 thinking it would protect
their tradidonal hvelihood, they soon discovered it provided littde protection from
new and growing pressares an the land and ther way ol lide. The people Tound
themselves ina contmuing strugele to preserve therr radiional livelihood from the
cltects of Furopean seutlers and government control Meanwhile, the government
neglected o keep many ol its promises of Treaty 8, and the Chipewyan peaple

continued o be exposed 1o waves ol discase, starvation and scardity ol resources

Alter the constuuction of the railways i the late 18005 there was ininflux ol
immigrant commercial trappers i the Lake Athabasca region Apart trom the
Unorganized Territories Game Preservation Act of 1894, the commeroal tur trade
was a largely uniegolated, open-access industry, The inmmigrant wappers disrapted
the waditional tapping livehhood oi the Chipewyan peoples in several wavs. They
competed with the Aboriginal trappers for the Tand's fimite fur resources, causing
prablems of over-exploitation. Also, the newceomers did nat respect or follow the
traditional cooperative trap line rales that the Abonginal trappers had develaped
to ensure mutual respect and survival of all. The Aborigimal trappers were aware ol
the times when the availability of furs was acits peak and practiced sustainable
harvesting, taking only the best iurs while lcaving the rest for ather years. They also
recognized the nghts of trappers on neighbouring trap lines and otten relied on this
mutual good will tor assistance with any emergencies that arose: This mutual respect
was accompanied by some clear rules about trespassing on anothers trap line: Bu
the white trappers ignared these rules, rontmely trespassing on Ahoriginal trap lines

and even removing traps set by Aboriginal trappers

The problem had grown worse with the expansion ol the railways. [n 1912 a railway
line reached Athabasca Landing. In 1915, another line was extended to Peace
Landing and with it came more Métis and white trappers o Fornn Chipewyan: Alter

World War | ended. even more white wappers Hoaded o the arca

The Aboriginal trappers and hunters reacted angrily 1o tas “invasion.” They
petitioned the lederal government to honour the promises it had made in Treaty 8
to protect the nghts of the Aboriginal peoples o live ofl the land. Buat they got no
action Irom the government In thewr anger, they resorted o burnimy specitic parts

ol the forest. They increased their own lur trapping 1o out-compete the white
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Expa nsion of Wood Buffalo Park Many Chipewyan people lived and hunted in the Birch River area around Lake Claire. In 1926 the

Woad Buffalo Park was expanded into this ared.

CHIPEWYAN HISTORICAL
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Woob BISON

I tha dgte 17005 exploer Peter

slor joines wih Chipewyan pecple
n harvesting waod buffaio, 4s a
resuit of the Unorganizad Tetitories
Game Proservation Act of 1894

and the ceeation of Wood Bullaln
Park in (927 and the expansion

i 1926, the Chippwyan's access

1 this important seurce of meat

WS reslectodd

originally concentrated on the east side of the lake, however people from Tort

Chipewyan participated. By this time most people in the region had small motors

on their boats

Despite the arrival of the commerdial fishing industry, by 1930 droughe and hunger
had hit the region hard. Park ofticials had made a verbal promise that cach family
would be allowed one bison per vear, This promise was not kept. Instead, during
the 19305 park wardens killed a lew bison cach vear and provided the meat o the

missions and to Indian Allairs relief programs.

Meanwhile, in 1928, the federal government began entering into a series of agreements
with Manitoba, Saskatchewan, Alberta and British Columbia to transler ownership
ol natural resources o the provinees The federal government auached certain
conditions 1o the transfer that would protect the rights of Aboriginal people o hunt,
wap and fish. The relevant clause in the Alberta Natural Resources Transler Agreement

ol 1930, which was confirmed by the Constitution Act of 1930, reads as {ollows:

"I order to sccure 1o the Indians ol the Province the contmuance of the supply ol game
and fish for theiv support and subsistence, Canada agrees that the Taws respecting
game in force in the Province from time to time shall apply 1o the Indians within the
houndaries thereot, provided, however, that the said Indians shall have the right,
whicly the Provincee hereby assures 1w them, of hunting, trapping and lishing game
and lish for food at all scasons of the year on all unoccupied Crown lands and on

any other lands to which the said Indians may have a right of access”
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Aboriginal people in northern Alberta continued to saffer from the eliccts ot the
park and untair competition lrom white trappers As a proposed solution w their
complaints, the Government of Alberta began w imposce closed seasans on wildlile.
While the government intended the closed seasons to apply 1o Aboriginal people,
the regulations acwally violated the terms ol Treaty 8. Aboriginal tappers challenged
these regulations, correctly aiting the clause in the Natural Resources Transier
Agreemaent assuring them the right to huny, trap and [ish “tor tood at all scasons of the
year” The Supreme Court ol Canada eventually waled that the agreement eftectively
and unilaterally wok away their rvight w hant, trap or fish "commercially” but pre-
served their right to hunt, trap and lish {or lood. To this day. Aboriginal people worry
about being charged lor violavans when they hunt or tap lor foad. Tn many cases
they are now delended by additional Supreme Court mulings, However, abariginal
hunting rights are not always respected and laws prohibiting abariginal hunting lor

(ood must be based upon valid conservation reasons or they are non-constitutional

The Chipewyan were suflering severe hardship as a result of the game regulations
and the olten hiased enforcement ol the regulations in tavour of white trappers Ag
well they were beng pushed out ol their most productive hunting and wrapping
grounds by the setiler-trappers, who olten left the land over-exploited. The sitation
prompted ACEN Chiel Jonas Laviolette to send a lewter in 1938 asking the Alberta

government to come o his people’s rescue. (See "How are We o Live?” page 68 )

[0 1939, the Government of Alberta introduced a registered tap line system in the
province, ACEN members acquired trap lines under the new system Originally,
Aboriginal people obtained their trapping licences tor free Flowever, by 1944, the

government was charging all trappers royalties on the Jurs

In 1946, the tederal government introduced a regulation to fimic cach hunter o one
moose per vear in Wood Bulfalo Park. In 1947, therve was a large tive in the park
which some attribute to the fact that the government would not allow the Aboriginal
people o conduct the controlled hurns they traditionally initated in the arca.
Trapping arcas were introduced in the park in 1949 These were group areas and

operated in a manner similar to the Aboriginal people’s older vaditional systems
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“How Are We to Live?”

Aboriginal fur trappers followed a cooperative system of mutual respect for each
other’s trap lines based on communal rules that ensured survival of all and of the fur
resource. White trappers recognized no such rules and disrupted this system to the
extent that their activities seriously threatened aboriginal livelihoods. Government
game regulations, as they applied to Aboriginal hunters and trappers, were adding to
these pressures. In 1938, Chiet Jonas Laviolette sent a letter to Alberta’s Minister of
Agriculture pleading for the government to “come to our rescue”:

“I am taking the liberty of writing 1o you, in regard o the game Regulations enforced his winter which puts us
in an awkward position to make our living at this place {Fort Chipewyan, Albertal, and as Chiel of the Chipewyan
band. I have to make some complaints (o vou, and | hope you take steps to remedy the siwation, that is to say,
that the strangers from outside (white trappers) are (aking all our best hunting grounds from us, and they do not
allow the Indians to hunt near these, and this has been going on since a good few years. The result is, a good
many Chipewyans of my Band cannot lind any place (o tap rats; and how are we to live, all the place lefu for
Chipewyan belonging to Jack Fish Lake, old Fort and Big Pomt is the delia, which is barren, no rats there, noth-

ing but sand bars, and we cannot go anywhere also 1o trap rats,

‘| wish to mention also, that the present Game Guardian . is not fit tor a game Guardian, is siding on white
trappers anly, and Indians never see hin o wlk 1o him, | presame that this Game Cuardian and a tew vappers
{his favourites) arc the ones that are making laws as they please, And another thing is, if an Indian scts a few
wraps betore the white trappers, those white tappers tke the traps away (Indian traps) and set their own traps
there: We cannat call that just, that which happens often. according o our Treaty, we are free to trap and fish

and hunt anywhere.

“I'wish o mention also that the White wappers are taking Big ground and Big | akes {or their own trappings, while
a poor old Indian has no chance o kill a few rats, and most of those white trappers are Russians, Germans and

Swedes. Fwant fair play tor my Band of Chipewyans and | hope the Government comes to our rescue.”
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GRAVESITE OF CHIEF
JONAS LAVIOLETTE

Chied Jonas taviolerte died in 1952

'I-IIC creation (){' RL‘SCI’\'L‘ 20]

Alter years of petitioning by the ACEN peaple tor a reserve in the area, the federal
government had approved Indian Reserve 201 at the southeast end of Lake
Athabasca in 1937 and the provincial government passed a certificate of title to
the federal Crown However due to administrative red ape, the reserve was not
ollicially declared undl 1954 {n 1940, the government allocated Reserve 201 to the
ACEN. This provided the Chipewyans with exclusive lands free of competition
from the settler-trappers and theretore with some protection ol the Band's trapping

and wraditional Tivelihood.,

Omnce Reserve 201 was created, the ACEN people were able 10 re~establish their
vaditional vules regarding animal preservation and muwaal respect on the trap line.
These traditional hunting rules provided cach trapper with an arca that would
be respected by other members of the Band. Often when ACFN members held
registered trap lines they would share their lines among members of their family
and close trapping iriends, In such cases, the same taditional rules of respect

waould apply

During the 19404 and 19505, Chicl Laviolette set quotas or maximum harvests per
tamily tor muskrat trapping on the reserve. The limit was based on the number ol
people in a tamily and how much was needed w support a lamily of that size
According to ACEN Elders Charlie Vovageur, Rene Bruno, Arsene Bernaille and PPat
Marcel, the quota system was a sort ol band bylaw. A single man was allowed 200
muskrats; a family of tour got 300, a larger lamily might be allowed 750, The ACIN
trappers put tags an their muskrats and the Indian agent helped keep control ot
the numbers sold. However, there were independent traders in the arca, so some
band members sold muskrats on the “black market ™ But, with Chiel Lavioletes
conservation methad in ettect, there were always plenty of muskrats, the Elders say.

In 1952, Chicl Lavioletie died and the quota rule ended.

Commercial tapping continued to be a major part ol the Athabasca Chipewyan
cconumy for decades. By the late 19605, the ACEN people were generating 30 per
cent ol their income from trapping and most of the men either rapped full tme

orat least took part in winter and spring trapping activities. With trapping providing
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a base income, the people continued other forms of uaditional harvesting 1o
supplement their livelihood  Fven as store-bought food became available o the
community, almost all o the weat consumed by ACFN members came from

trapping, traditional hunung, gathering and lishing

lncluslr_v mul government |)ring morce clmng‘cs

Throughou the first half of the 20th cenwry, the Chipewyan people el increasing
pressure Lo move into a central location such as Fort Chipewyan. Immigrauon
government regulations and increasing industrial activity in the area threatened their
traclitional Tivelihood. Nevertheless, they continued to hunt. gather and trap. Some
were able 1o obtain outside employment but maost obained scasonal or lemporary
work and returned to their iraditional rounds Tor survival. Those who dido'c tap ull
time worked in river transportation or in commercial fishing or tound jobs as lahour -
ers, carpenters, hire lighters, welders or cooks in the summer and tall in the forestry

construction and mining industries that were taking hold in northern Alberta

In the 1940 the Indian agent made a concerted cttort ta arrange work outside of Fort
Chipewyan in these industries far the men ol the region who were having trouble
supporting themselves and thewr families on the land. Because of World War [l and
the resulting interest in uranium, the federal government nationalized Fldorado Gold
Mines, located at the cast end ot Lake Athabasca. The Northern Transportaton
Company was also nationalized because it shipped supplies ap the Athabasca, Slave
and Mackenzie vivers, and supplied Eldorado as well. Uranium mining began in
Saskatchewan in 1953, Other employment oppartanities had opened up when a
sawmill was started in 1951 in Wood Butlalo Park The Swanson Lumber Co started
operations in 1955, also in the park. Major road building projccts came along with
all the new industrial activity e 1955, the Mackenzie Highway was completed o
Hay River in the Northwest Territories. By 1957, there were road building projecis
all over northeastern Alberta: These projects brought more settlers to the region
but also provided cmployment that helped Aboriginal people supplement dheir
livelihood when game was scarce and furs were low. The work was mostly labour
and olten seasonal and low paying The sawmill was one of the most consistent
sources of employment and many peaple moved close w the mill w work there
Others were able 1o lind jobs with the river transportatuon company, some worked

in the mimes, and many worked on road consuruction
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The Dene as Conservationist

The Dene peoples understood the cycles of abundance and scarcity on the land and
approached hunting and trapping with respect for the need to conserve the land's
resources. The white trappers had no concern for conservation. Rather they exploited
the resources of an area and moved on. In 1926, H.J. Bury, the federal agent in the Fort
Chipewyan area, described the differences between the Aboriginal and white trappers:

"A comparison between the [ndian maode of trapping and that followed by the average white trapper proves
beyond all doubt that the Indian is a game conservationist. The Indians trap on the same grounds cach year, get
their fur when it is prime, refrain from otal extermsination of the fur bearing animals and exercise as a rule
careful restrictions with regard to the use of fire in the bush.

“The average white trapper is not concerned with the question of continuous yearly trapping in one district
Having picked out a promising territory his main object is 1o clean it out during one season and move to new
grounds the {ollowing year. With this in mind, he resorts to methods, which result in the extermination of all
furbearers in his territory. He is accused . of dynamiting beaver houses and dams, and the trapping of unprimed
fur by catching animals with traps cquipped with cloth wrapped jaws so as to keep them alive in captivity until
the arrival of cold weather. ...

Meanwhile, the federal government introduced programs that brought abowt

other cconomic and social changes. Family allowance payments began in 1944,

which helped ACEN familics cope to some extent. When Aboriginal people were

cncouraged 1o move into seudements closer 1w the missions or employment oppor-

wnitics, there often was no housing tor them. [n 1938, Flealth and Wellare Canada

opened an ollice in Fort Chipewyan, and in 1939, the federal government began a

housing program o help the ACFN people make the transition Trom living in the

bush to living in towns. Although the Aboriginal people of northern Alberta were

significantly alfected by these and many other government initiatives in the carly

and middle vears of the 20th century, it was not until 1960 that Aboriginal people

were given the right 1o vote

71


ebillard
Rectangle


000091

Rene Bruno is soll an acuve hunter and retams a wealth of traditional knowledee
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CHAPTER SEVEN

Following the Seasons

Despite the many disrupung changes brought wo narthern Albernta by indusory and
white scttlement. the people oi the ACEN continued therr traditional activities on
the land. Fach scason and cach year hrought opportunitics to harvest animals fish
and plants, and the people responded o what the land oitered They continued to
Iollow the scasons, moving in lamily groups and cooperating o harvest toods as

they became available

Whereas in carlier times the ancestors ol the ACEN peaple [ollowed the scasonal
movements o the caribou herds, once the Chipewyan had adapied w the boreal
lorest and o micro-village living, they had a greawer variety ol toods available o
them. Moose meat became an important staple in their new environment They
supplemented this with bison and caribou in the winter and muskrats, waterfowl and

tish in the spring, summer and lall

By the mid- 19005, the annual vounds of the ACEN people had changed signilicantly
from those ol a hall cenury carlier o the mid- 18005, the Chipewyan were still
following a nomadic htestyle. But now, although hunters sull wavelled  great

distances, their micro-village cabims had become the centre of their activity

The men lele the cabins, sometimes tor up to three mionths at a dme, o hunt
caribou and wrap line furs, vavelling well ino Saskatchewan or the Northwest
Terrmories. They retarned 1o the cabins for Christmas, Faster and at the beginning
ol cach new harvesting scason A lanly might leave their cabin (or short hunting
or gathering trips in summer And im0 the spring the entire lamily moved o the
PPeace/Athabasca delta for the muskrat trapping season and the waterfowl hunt

that immediately lollowed.

Current ACIN Elders have described these rounds in great detail trom ther awn
personal experience, as well as that of their parents and in some cases their children
Their stories cover the period from around the tme Wood Butfalo Park was created
up to the present: And the eycles they describe centre around the micro-villages of
lacklish, Old Fare Point and Point Brale, in addivon o smaller gioupings along the
Athabasca River, “all the way 1o Fort McKay * lackiish, a grouping of cabins on the
main channel of the Athabasca River dela s Tocated close to excellent hshing and
is a convenient base tor trapping muskrats during the spring The cabins at Old lort

Point are close 1o good lishing and waterowl as well as being dose 1o trap lines
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Winter hunting and trapping
£ pping

During the winter months, November to March, the men of a family - (ather, sons,
brathers, hrothers-m-law — journeyed great distances from cheir summer camps o
cabins 1o hunt caribou ar work their tap lines to harvest fine furs such as lynx,
marten, wolf, walverine, lisher ermiine, lox, beavers and mink. 1n the late 18005 and
carly 19005 women might have joined them but this was rare in recent times. Thev
travelled by dog sled or by Toot with dog packs. During the Tate 19604 and carly
19705, they changed their mode of ransportation in winter to snow machines. This
new technology allowed them o travel larther and faster and 1o make more frequent
trips hack o their central cabins. e also decrcased their need o tish lor dog food.
In the tme of dog dJeds a trapper needed o catch licerally thousands of fish o be

used as dog toad during the winter.

Belore departing, the men planned their roate and made sure that all dog harnesses
were ready and the dogs ivand healdhy They prepared their traps, snares, nets and
floats, and packed all the necessary equipment - twao axes, chisel, sharp knves, guns

and shells, airtight heater, snowshoces, cte

g
When they arrived au the wap line they made necessary repairs o the cabin, or set
up camp if there was no cabm, gathering spruce boughs lor the tent Hloors. They
tished o feed the dogs, gathered hirewoad, set the nets, il needed, and set the vaps
along the tails. A trapper might have over 100 taps on a line extending over
50 miles: The group always kept an eye out lor moose tracks and other hunting
opportunitics. Throughout the winter, they made several wrips home, visiting their

taps and snares along the way

e women remained at the cabins in the micro-village, where they harvested
mink, grouse, rabhits and other local cesources. They also helped their husbands get
ready lor therr winter hunting journeys. They prepared their husbands clodhes —
moccasine wrap-arounds, leggings, parka, ur hat, beaver mits, work mitts and knit
sucks. They prepared loods such as moose meat, dry meat, dry fish and headcheese
and bought dry goads such as Hlour. baking powder, sugar, wea, Jard, salt, jam, rice,

rolled oats, raising and odier dried fruits: They made bedrolls with canvas covers,




icather tobes, pillows, and duvet covers with flanncletie sheets Te was also their
responsibility o make and repair oboggan wrap-arounds. make dog boaties Tor
travelling over tough ice. and prepare and repair the tent, as well as skin flesh and
dry the fine furs In addition, they maintamed the home did the laundry and

watched over the children
Spring mushkrat scason

In the spring, whole lamilies moved o the dela tor the spring muskrat scason,
which started on March © People in the Jacktish micro-village were well posinoned
lor the muskrat hunt Others would come lrom ther cabins at Old TForte Point and

along the Athabasca River by boat to set up their spring ratting canmips

Muskrat season was an important tme ot year lor the ACEN peaple because it
brought all of the people together Also, harvesting a signilicant number ol muskrat
would allow a trapper to pay ofl debts and provide him with supphes o last
throughout the summer "During this period, every trapper from the communiy

ook some time w get a lew ras,” according o one ACEN Flde

A tapper might set up to 200 traps. which he checked twice a day Muskrats were
also shotand usually floated 1 the surtace when killed this way The trappers would
take the muskrats back 1o camp o be skinned and cleaned The Rides were tacked
1o hoards, or stretchers built by the men, and the women scraped them clean of fat
and micat using dull knives or scrapers made lrom moose hone The pelts were lelt
o dry lor two or three days To prepare the muskrat meat the women removed the
heads and ails, eviscerated the carcasses and washed them in cold water Then they
splic the carcasses down the hackbone so they could he Taid (lat tor smoking and
drying. The meat was placed on a rack above a slow-buring hire and lelt o dry in
the sun lor three days hetore being stored tor luture use To prepare itlor cating, the
women would soak the diied meat and then bail ic The men ofien helped with the

skinming, Heshing and drving
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Warm Memories

ACFN Elder Mary Madcline Marcel was a new bride of 16 in 1937 when she joined her
husband Benjamin Marcel on their first summer hunting trip together to the mainland with

a group of families from Jackfish. The young newlywed didn'c have many skills that would

be usetul on a month-long hunting and camping trip, so her husband, who was 36, told

her to stay behind. As Mary’s daughter Alice Rigney tells the story:

MARY MADELINE MARCEL
Mary Madeline Marcel slill enjoys being on the land, preparing
country foods and passing on traditional skills

76

Mom told him that she was going and needed 10
know what to pack lor the journey overland. Dad twold
her 1o make dog packs. She had no idea how 10 do this
so she went over to hersister-in-law’s and looked at their
dog packs until she had an idea on bow to pack the
necessary items for such a journey. She had to pack the
hedroll, clothing for two, dry goods (llour, 1ea, sugar,
haking powder, lard, rajsins, rice, rolled oats, dry milk,
matches, pots and pans, dishes and cutlery) and balance
the packs so that they didi't lall over 1o ane side or the
other, This took some skill and practice. My dad helped
Mom load the precious cargo on four dogs and then
they were ready.

“Other extended family members on the wip included
lsadore and Columbe Voyageur, Uncle Joe and Rosa,
Jonas and Annie Piche, and Marie Mereredi, Gabriel
Mereredi's mother. They leit Jackfish Lake and boated as
far as Jonas Laviolewe's house (now Magloire Cardinal's
home). They unloaded the boats, put the dog packs on
the anxious animals and started on their journey The
men and women travelled together undl they arrived at
Big Rock, where they had lunch (Fish cooked over a tire,
bannock and tea) and rested the dogs. The dogs cach
had a leash, which the women would hold so they
didn't wander or chase rabbits or grouse. From Big Rock,
the men left betore the women, who would follow about

three hours later.



“Ciranny Maric (Mercredi) was the leader as she was the
oldest and the wisest. The men were headed for the
campsite and were hunting along the way, When the
wamen started on the trail, which followed the natural
ridge of the sand hills, they would watch ior notch signs
on trees, which was their signal indicating the direction
the men went

“Mom said it was a hot day and the dogs were thirsty.
The women did carry water for the dogs in pails, but the
dogs’ sharp noses tald them there was water up ahead
and they started to pull away from the women. Granny
Mari¢ told the women to hold on to the leashes
However, some of the dogs got away and made a beeline
1o the lake, much 1o the dismay ol the onlookers One
ol Mom's dogs got away and followed the others into
the lake - it was the one with the blanketst Needless to
say, that was the spot where camp was to be (or the first
night. The women got their dogs out of the water and
procecded to dry the bedding and clothing.

“Setting up a good camp is important as comfort counts!
Mom cut young spruce boughs, which she laid in the
tent - pature's carpet. The soothing scent makes the
atmosphere cozy. A shot was heard in the distance, and
then another. About twa hours later, my mom said, she
saw my dad coming over the ridge with a pack on his
back that looked prewy heavy. My dad had killed a bull
moosc and a bear; both animals werc in good shape. The
pack on his back was so heavy, she wondered how he

was able to carry so much mcat.

“Later, when the tent was sct lor the night, the tires were
burning, the blankets were dryving, and the dogs were
ticd up, the children were happy, and the atmosphere
was one of happiness - a {east was on the way. Dinner
ton such trips) was wsually the choice cuts, which
included the brisket and ribs, usually boiled and made
into soup. Bannock and tca completed the meal.

“The next day the men left w hunt tor more game, while

the women dried the meat from the previous kill "

"All this toak about twa davs Then the dried meat was
placed in the moosce hide, tied securely and stored high
in the trees where no animals could reach it The meat
was cached in this manner until the rewrn trip. Then it
was time Lo travel o the next camp. And so, for one
month, this group ol Dene people tavelled the sand
hills, with the men going ahcad and hunting, the women
tollowing with the children and dogs, camping beside
lakes, making dry meat and storing it. On the rewrn trip,
the meat was picked up from the caches and the group

went back w Jackfish with their valuable cargo.

“Mom remembers these times as the ‘good old days
No one got sick; the mood ol the group was positive,
there was good humour and much laughter around the
campfires. All treated the children with kindness; they
were never spanked, and the many stories they were told

were also lessons of life

“They didn't have many material goods; they only
carried what they needed. And il you ran out ot jam,
then there was always a berry patch that you could find
and make your own ~ this was a very practical group.
This trip was about gathering tood for the winter; it
was also about 1eaching the young the traditional way

of life"

IPat Marcel says this type of summer trip was commaon
right up o the time he entered residential school in
the late 1940s. The people would live from tent w tem
all summer long. The longest they would stay in one
place was two nights. After Pat went 1o residential
school in 1946, he went hunting and fishing with his

dad whenever he could
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A Staar

Muskrat was an impaortant food lor the ACFN people. During this scason, they ate
muskrat every day. They also fed it 1o their dogs. Many ACFN Elders commented
that they were happy when the spring waterfowl season arrived: even though they
really liked muskrat meat, they were more than ready for a change atwer eating it for

two months straight,

During the later part of muskrat scason, the river would regularly flood. On arriving
at the delta, the men would build a “stage,” or platform, to serve as "home” in the event
of a flood. The stage would be made of trees from the delta and would be large
enough to provide space for a tent and a living arca. This allowed families o remain

on the dela until the water subsided. Floods generally lasted no more than a few days.

Muskrat scason was usually very successful, with most tamilics averaging about
3.000 rats
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SPRING WATERFOWL

"The pecpic " wore happy Lo soc ke

g atony bieds etun: cach sprag
Aftar wanler and almast twe moaths

aatig muaskegl meat they were

iy for a change of diet

) 0 N B
Spring wa terlowl hunt

The spring hunt Tor migrating hirds - ducks, geese swans — began as soan as the
watertowl returned The hieds amived in the arca in Jate April and departed in May
The hunt wsually centred around Goose Island, where many families gathered and
lived for two ar three weeks They harvested the birds with shotguns from hoats in
the river, on the delta, on Lake Athabasca or on smaller lakes The waterlowl passed
through again in the fall, but lewer birds were taken at thad time. A family would ake

anywhere from 20 10 200 ducks, tive 1o 30 geese. and two to 10 swans cach vear

In their spring camps the people dried the watertowl meat, made grease irom che fat
and collected teathers tor making bedrolls and pillows. In the evemings, the people
exchanged stories around their camplires, and shared tood and bottomless pots of
tea. This was a time of much joy and laugher as they celebrated the end of the

recent, successlul muskrat season - and a change in dict

When the lake was clear ol ice, the tamilies made the crossing back 1o Fort
Chipewyan There they would sell their lurs o the Hudsons Bay Company or other
trader, pay their hills, and stock up an groceries, clothing and other staples needed

lor the upcoming scason They might also buy new motors or boats.
o ' . . , . \
Summer ||sl|mg, Imnlmg’ and galzlwrmg

Atter the spring hunts and a short visit 10 town for wading. replenishing supplics
and socializing, the families maved back to their cabins. There they began planting
their vegetable gardens, an activity introduced by the seuder society. The gardens
provided an additional source ol tood ~ usually potatoes, carrots, turnips, cabbage
onions, beans and cucumbers. Sometimes the whole tamily would go on wwao- or

three-day trips far hunting tishing and gathering

Fishing was an impartant summer activity tor the ACEN people as icsupplied (ood
B I ) I I

lor the tamily and dogs as well as a source of income. The men would sec the ners

and visie them daily - twice a day when (he fish were running The women dricd

hish o store tor wineer use and 1o sell
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I'll Raise You a BlueBérry

The people of the ACFN looked forward to the seasons not
only for their harvesting opportunities, but also for the unique
socializing opportunities they offered. The daughter of an
ACFN Elder recounts her mother’s special memories of a fall

berry-gathering expedition to Old Fort in the early 1940s:

“It was carly in the fall - my mom and dad and their two young children left
Jackfish Lake and travelled to Old Fort, There was no one there. However, Dad
knew that the people had gone to Moose Point to hunt and pick berries, so he
headed the boat in that direction. When they came around the point there were
many tents and campfires.

"Dad landed his boat where my granny and Mosum had their boat, Mom and
Dad set up the camp, had dinner, and Mom got the children ready for bed. My
granny told my dad that there was usually a card game going on in the evening
and that they were playing for berriest My parents didn't have any berries as
they had just arrived there, so Granny told Dad to take a couple of pails and try
his luck.

"Mom put the kids 1o sleep and also went to bed. She didn't hear Dad come to
bed. When she awoke in the morning, there along one wall of the tent were
pails of berries; there must have been at lease 14 pails. She had enough berries
to last for some time, but picking berries is a social time that {amilies enjoy
doing, so she (still) picked her share”

In July and August, the men hanted moose and, less otien, bear In summer, moose
go into the water w escape lvom insect pests, so the men would huat them from
canoes or boats on the rivers and lakes during this scason In late summer, bears go
down to the rivers o teed on berries: Bears were harvested tor their tat, which would
be rendered into grease and lard for bannock. The men would also check berry

patches while they were out in their boats
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CHARLIE MERCREDI

Charlis Berczod maimtannng

2ing cabim

The women would dry meat, wan the moose and bear hides, maintain the home, and
look alter the children. Nen and women shared responsihility Tor tending the

gardens and leeding the dogs
IFall ])crr_v ha rvesting, hunting and preparing for winter

From Seprember to the end of October most tamilies would be on the reserve or
at their (all camps preparing fish foods and equipment for the winter hunting and

rappIng s¢ason

This was a time o gather straw and sand o prepare root cellars and 10 harvest
vegetables (rom the gardens The people would also travel by boat or by toot to
berry patches beside lakes or along rivers to gather cranberries, blueberries and a
variety of other herries to make into jellies and preserves or to dry for later use
It was not unusual for a family w collect more than 100 pounds ol blucberries and
low bush cranberries cach year. They also gathered and dried a large variety ol
plants and other substances, which they used lor medicines. These included
Labrador tea, rat root. mint, spruce gum. poplar bark and saskatoons, as well as

heaver castors and bear gall bladders

The men would fish and hunt by boat on the vivers and lakes dose o the summar
camps or on Lake Athabasca. They also hunted on toot with dog packs. They used
nets lor lishing, ritles tor hunting big game such as moose and bear, and shotguns
for waterfowl, The women snared rabbits and shot grouse: Back in camp the men
would hang fish and meat (o dry and store lor winter use. They might need as many
as 2,000 to 4,000 lish for winter dog [ood alone, based on a typical ration of one
wholce fish per dog per day. The iish were also valuable for makimg (ish ol a well
known il nov well Tiked:r medicine. Other fall activities included tanning moose

hides and making grease rom moaose and bear fa
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There was also work o do preparing and mamtaiming equipment. This meant
pulling hoats out of the water and putting motors away tor the winter, as well as
preparing taps and repairing toboggans and dog harnesses for the coming hunting
and trapping scason Then there were the routine daily tasks: cooking, mending,
doing laundry, cleaning house and hauling water for the women: teeding and
watering the dogs and gathering, chopping and stacking lirewood for the men
The men also helped the wamen care tor the children. Both men and women taught

traditional knowledge 1o the next genceration through storyietling and legends,

Many hands made lig’lll work

Travelling in lamily groups had many advantages. Whea the men went on hunting
wips together, they worked as a team and were usually successiul. This kept dhen

confidence high and the whole group content

When a hunter killed a farge animal, there were many people to help. He would
H peoy [

share the animal and the clan would help dry the meat, make grease from the tat,

and prepare the moose hide

There was also salety in groups In case of an accident, or il a woman went
into labour, there was usually someone in the group who could pertorm the needed
-y procedure with conlidence, using traditional knowledge passed down through

the generations.

The social activities of the Athabasca Chipewyvan peaple were an important part
ol their scasons. Social events ranged irom large celehrations like Treaty Days,
weddings and dances to daily events like harvesting and preparing moose meat
or gathering berries. These social occasions were times to re-kindle iriendships, 1o

exchange stones and weach wraditional <kills

"We would da things together during gathering times like when we picked berries
or when someone got a moose Fveryone would help i the preparation of the
moose meat and dry meat” said one ACEN Llder The work and the meat were
shared and the Elders fondly remember the social aspects of these harvesting days

The daily secial activities were located in the bush where the moose was shot or the




beries were picked During these tmes the children were waught by demonsiration
and by letting them ty things themscelves, As the entire group participated it was
nawral for yvoung children o learn through participation. Trom a very young age
I was able o snare rabhits because my grandmother taught me and 1 sull know

it today " said another Flder

During these times around camplires or dunng other activitics, the Elders would tell
the stories and legends. “Storvtelling was like passing on history © the Elders
explained They said that listening 1o legends was cquivalent 1o learming to read
They learned their history and became sweeped in the cultare through this oral
tradition. "We did not have a written Janguage but we could remember stories and
legends very well” Elders of woday have very pleasant memornies ol these social times

where they learned therr traditional skills and legends

There were also more Tormal social vecasions aw New Years, ac Treary Days and a
weddings, When the vappors came in during Christmas and New Year's there would
usually he a celebradon There was also an important gathernig during the sammet
at Treaty Davs. But there were other celebrations and dances during the year and ol

course weddmy celebrations

“Sometimes Dad would put up a dance ™ one Elder cecalled "It was quite a process
because you had 1o have enough lood lor everyone 1or several days, three days and
three nights and no hooze They were sober dances: And vou had to teed their dogs
o You had to have a lotol food People would get dressed up in heautilul jackets

made ol moose hide and caribou with tringes. They would even dress up their dogs”

During the summer, Treaty Days was an important gathering The Elders would hold
meetings and discuss issues of importance to the navon and the Chiel would 1ake
these matters up with the Indian Agent There would also be a celebranon Tt would
incJude a feast, games, dramming and competitions: The people would hold canoe
races and pole vaulung and all sorts of other competitions, as well as hand games
Fland games were an ancient form ot gambling where two teams of lour participants

would hide objecis in theiv hands and try and strategize o 1ool the other weam
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Mary Bruno, like most of the Elders, is spiritually connected with the Roman Catholic Church
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Drastic Changes

By the late 19608, trapping was an integral part o the waditional lite ol the
Athabasca Chipewyan people, providing a base hvelihood ol roughly 30 per cent ol

their income

The PeacesAthabasca delia in those days was a vibrant ecosystem, teaming with
thousands ol muskrats But a development in 1967 doomed the muskrats and
devastated the Dene peaples vadivonal way of lile: That year the Government ol
British Columbia completed the building ol the WA C Bennett Dam, blocking the
Peace River at Hudson Hope and creatng a reservorr at Williston Lake which wok
vears to il By diverting the water mto the reservorr, the dam decreased the
seasonal Hloods that normally filled the perched basins in the Peace/Athabasca delta
But this water was the lifeline ol the Dene people because the muskrats needed new
water in the basins in order to live and mualtiply A« the hiequency ol the floods

diminished, the delta and the basing dricd out and the muskrats were gone

The action ol a Crown corporation located hundreds of miles away had drastically
altered the way of lite of the ACFN people But the Dene were not even aware
the dam was being built, nor were they told about the major changes that would
at{ect their lives once it was complewed. The eltects ol the dam were nou emporary
Over the long wrm, with the level of the lake lower during the spring, the frequency
ol the Hloods continued w decline Weirs and ditches were constucted by the
Peace-Athabasca Delta Tmplementation Committee (PADIC) a joint etiort by (he
Covernments of Canada, Alherta and Saskatchewan, in an effort 1o keep the deha
wet But these attempts were only marginally successtul The Benneu Dam was the
beginning of the end ol trapping. Widh the delta dryiog ap and the muskras gone,

the vaditional wav of lite tor the ACEN people was permanently changed
Moving away from the land

Over the decade Teading up o the development ol the Bennew Dam, some
important fur prices bad fallen gradually, while some othiers increased. Overall the
fur business was still cconomical in the 19605 However, in the vears immediately
following complenon ol the dam the muskrat harvest in the delia reached

historical Tows while average Canadian muaskrat levels el less sweeply o levels
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A Way of Life, Lost

ACEFN Elder Alec Bruno was among the Chipewyan people who lost a way of lite
after the W.A.C. Bennett Dam was completed in 1967. He summed up the effect
the dam had on his people:

“Na water, no rats. Aler 1967, Reserve 201 was
never the same. Without water, nothing grows By
1969, there was no water nowhere . We blame BC

Hydro lor the change in the delia

“When we moved (o Fort Chip, everything changed
We didi't have that lilestyle any more. The reason
we moved into town was that the dela dried up,
Indian Atfairs knew about that, but they always used

‘school” as the reason we moved familics

"Ny way ol lite has been taken away (rom me
Ol course | miss it | go over it in my mind all the
time. My mind is always out there on the land. You
don't forget it It was the only lite | knew. It was a

good lile

ALEC BRUNO

Alec trapped fine furs on trapline N22 which induded a large
portion of northern Saskatchewan. Several trappers were
assigned to this trapline and managed therselves using
traditional trapping rules and refations,

experienced v the mid 19405 This greatly alfecied the ability of delaa trappers
to continue their trade and forced many of them out of business. As the prices of
line furs rase in the lawe 1970 and 19804, some Adhabasca Chipewyan people
tempaorarily resumed wapping lor fine fwis and began o participate 1o muskrat
harvesting agam. But the combined eftects of falling fur prices and dhe depletion ol
the muskrat populavon in the delia due to the dam sealed the Tate of the Chipewyan
tappimg mdustry. ACEN trappers were not able o sustain themselves without a

healthy muskrat harvest
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FORT CHIPEWYAN

The Holy Angels Residential Scheol
wiys demaolishad in 1976 ieft
stanting taday, ate the Roman
Cathalic Churcly, “The Natity

of the Blessed Virgin Mary” bunit
in 1909 and thie rectory bult iy

the pariy 19505

To support themselves and their tamilies many trappers ok jobs as labourers and

lound other seasonal work. However, a signiticant number of men continued 1o trap
and hunt during one or two seasons and tound outside employment tor the rest ol
the year. Many families moved into Fort Chipewyan and Fort McMurray around this
time to improve their chances of linding work. Those who did move continued o

hunt, trap and tish during specitic scasons

Other torees pushing the ACEN people away trom the land had been present for
many years Since the 1940s the residential school mission in Fort Chipewyan had
been taking the Chipewyan children irom the lands By moving into town the
Chipewyan people could be closer to their children. They would also have casy access
to medical care and social assistance As well, there were a few jobs to be had with the
bands and government in fort Chipewyan and TFort McMurray. However, these

northern centres siill didn't offer a solid foundation of wage-based employment

The majority ol the people knew only one way ol lile - wrapping and living ol the
fand Their traditional bushman skills didn't provide the trappers or their children
with the skills they needed for employment. While hey were used to cycles ol
abundance and scarcity on the land, many were experiencing a paverty anlike any
they had known befare. Most didn't even have a house of their own, so it was not
unusual for as many as 20 people o live under one rool without work or other

meaningful activity

87


ebillard
Rectangle


000107

CHAPTER FLGH I Drastic Changes

Old Ways, New Ways

Life changed drastically for the ACFN pcople after they
moved off the land and into town. These are only some of
the ways their current lifestyle differs from their traditional
lifestyle on the land:

Traditional Lifestyle Current Lifestyle

Trapping as a livelihood Working for wages or receiving welfare
Country toods from the land Store bought foods and fast loods
Maccasins Store bought shoces

Storics and legends Television and video games

Medicine from the land Mecdicine from the nursing station
Dog wams Skidoos or quads

Sharing Not sharing

Child rearing by all Child rearing by nuclear family
Traditional language English

Problem-solving by healing circles “I'll do it on my own” attitude

No diabetes Diabetes common

Living oft the land Making short visits to traditional lands

PYOGSLEDS 1 SNOWMORILE
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your children to know about their

culture and traditional way of life.”

ACEN Elder Alec Biuno

This new way of living created many social problems. Dieinking, family vinlence,
and sexual abuse were not uncomman. At tirst most Dene tamilies still had their
cabins to go w on the weckends, where they carried on traditional life: They
hunted far hirds m the spring. In the fall they hunted birds and moose and gathered
berries. They hunted big game and participated in commercial Tishing But most
stayed in wown for treeze-up and break-up. I the men staved out in the all o
spring. the women usually staved in wown so the children could atend school. Some
people managed to continue trapping, tishing and hunting lor a living but they were

very lew

Onthe land, families worked and plaved wogether and

e . ’

r"(l“)’r a lot the kids don't have sharing was a way of hite: Alter they settled into town
the sliglltcsl‘ idea of what ]iving out lite, ACFN people were more reluctant to share meats
on the land is all about. You want and other products tram the land. Now, when a hunter

killed a moose. only immediate tamily  members
expected a share ol the meat Instead ol heing reared
by the extended lamily group, children were rased
in isolated nuclear lamilics Watching television and
plaving vidco games ook the place ol hearing
traditional storics and legends by the camptire. Living in town, the people depended
more and more on store-bought food and tast tood. As they became less active and

adopted unhealthy non-traditional dicts, they became suscepuble to diabetes.

No fonger hiving on the land, the ACEN people were losing not only the occupa-
tional basis of theiv culture bwe the traditional knowledge and skills they necded
to pursue their traditional hivelihood. Flders and parents had passed on their
knowledge ol traditional lite and trapping ta ther children lor generations The
decline of trapping and other traditional activities also brought a decline in the

passing of this knowledge

ACEN FElder Alee Bruno regrets this loss: “Today, a lot ol the kids dont have the
slightest idea of what living out on the land is all about. You want vow children 1o

know about their calture and vaditional way of lile”
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The Economics of Trapping

Trapping, like farming, depends upon natural cycles and market
prices. If either does not cooperate, it becomes extremely
difficult to make a living as a trapper. When prices for fine furs
were high, trapping could be a profitable occupation. When
they were low, or the allowable numbers were regulated,
trapping became uneconomic, even when supplemented by
traditional foods and a traditional lifestyle.

Since the 1950s there have been significant fluctuations in the prices of various
furs depending on availability. Beaver prices remained relatively stable through
a gradual decline from $70 1o $100 per pelt in the 1950s to between $20 and
$50 per pelt in the 1990s. Mink prices generally followed the same trend. Lynx
prices were relatively stable during the 19505 and 1960s, but spiked upwards in
the 1970s and 1980s, only to fall significantly in the 1990s. Fisher and martin
prices likewise climbed in the late 1980s and dropped significantly in the 1990s.

Muskrat prices were very strong — above $10 per pelt — before 1950, but
dropped off during the 1950s to between $5 and $10 per pelt. The price of
muskrat rose to the $10 level again during the mid- 1970s and early 19805, only
to plunge to record lows in the 1990s.

Over the same period - 1950s through 1990s - a number of factors affected
the availability of various furs, including natural fluctuations and cycles, over
harvesting, depletion and regulation. Among natural factors, for example, the
rabbit cycle would affect the cycle of the lynx and other carnivores that prey on
rabbits. Likewise, mink feed on clams, fish and muskrat and are found close to
waterways. So when the muskrat population declined after the Peace/Athabasca
delta dried up, the delta mink population fell victim as well,

Among human factors, competition, waste and over harvesting by settler-
trappers impacted Aboriginal people who relied on trapping as a traditional
livelihoad. Government regulations also affected the economics of fur trapping.
For example, ACFN Elder Charlie Voyageur used to trap 50 to 70 Iynx a year
on his trap line north of Lake Athabasca. But in the mid-1960s, the government
surveyed lynx populations and laid down a restriction of onc lynx per line



LYNX

I the and-i960s, the government
suryeyrd lynx, wolverine and olter
poputatans and faid down a
rastnction of one of each per line
These sestrictions made trapping
uneconomical for ACEN trappers

000110

It also limited otter and wolverine to one each. However, the restriction was
based on a miscalculation. In the study, the government grouped the Fort
Chipewyan area in with the open farm country of Lac La Biche, failing to real-
ize they were different ecosystems. The resulting restrictions made the trapping
of lynx, otter and wolverine uneconomical for ACFN trappers.

The introduction of the snow machine in the late 1960s and early 1970s cut
down the need to fish for dog food and allowed trappers to travel farther and
faster. But it also added new costs to the supplies and equipment an Aboriginal
trapper needed to remain competitive, Rising costs plus the gradual decline of
beaver and mink ptices put continuing economic pressures on ACFN people
who depended on trapping for a living.

Given all these factors, it wouldn't take much to upset the delicate balance of
the fur economy. When the Bennett Dam was constructed in (968, its effect on
the muskrat harvest in the Peace/Athabasca delta struck a devastating and
lasting blow to the trapper's traditional livelihood. This along with the general
fall in fur prices eventually caused the industry to collapse.
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Eliza Fletr lived and raised her family with her husband on the wapline for many years.
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e Respecting and Preserving
Traditional Knowledge

Tradivonal knowledge is the body of skills and knowledge Aboriginal people use
w survive and to live in harmony with their environment Like learning 1o swim -
vaditional knowledge docsn't come from a book. Tt is handed down by the Elders

through the generations and torms the core of the person and the community

The saying “it takes a whole village o raise a child” aptly deseribes how the ACEN
community passed on traditional knowledge and <kills to their children Parents and
grandparents, extended family and fricnds were all involved in weaching the next
generation about their culeure and environment The
men tatght the younger boys haw to track. hunt or

>, )
Parents and gran(lparcnts, extended trap cach species of animal their people used for tood

{anlily ﬂn(l {ricnds were a“ involvc(l or lur. They taught them how 1o make wvaditional
in teacl‘ling‘ tl'le nex{ generation al)out traps and how and where w seu their vaps. They
thelciRire e e onIEnE shawed them how to navigate on the land and how 1o

remember landmarks.

The women taught the younger girls how to cook, sew, can fruits and vegetables,
and prepare meats and grease. They showed them how 1o tan hides, how to make
clothing from moase and caribou hides, and how ta streteh and prepare lurs. They
also taught the girls how o collect leathers, make bedrolls and pillows and collect

and preserve medicines and berries

All young people were taught how to care lor dogs and how to use dog tcams. They
learned migration routes, the locations of lish lakes and spawning arcas, and how to
set nets in summer and winter. They learned how o lorecast the weather, to build

shelters, and to listen to their environment. Satery and respect were always an

important part of the lessons the children learned from an carly age

[n addition to praciical vadivonal knowledge and <kills, Elders taught children their
people’s history and culwire through stories and legends. Traditional knowledge was
the means by which the ACEN people maintained and promoted their culeural and

spiritual identity. For example, although there is no Dene word for please,” children

lcarned that sharing was a way ol lite and an inwegral pare of their cdhare: This
extended even o a torm ol traditional adoption wherehy people with many children

would give a child to a childless couple.

‘ 03
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Traditional lenowlcdg‘c in praclice

Through a litctimes experience ol trapping and hunting the ACEN Llders have

gained a wealth of knowledge about the characteristics, habits and locations of

many species ol animals. Flder Pat Marcel, tor example, described how o hunt

moose along a viver. When the hunter linds moose tracks, he moves away from the

tracks and down wind of the moose. He then approaches the tracks again and again

o determine when the moose is preparing to sleep. As the animal prepares o sleep

it doubles back towards its route 1o ensure ivisnt being lollowed When he sees the

The Sacrecl Call
of the Loon

Listening carefully to what the enviranment has to
tell them is an wnportant part of the traditional
knowledge of the ACIN people. Many Llders of the
ACFN community say that if they listen a loon will
tell them what is happening around the water. For
example, loans have certain calls for when they see an
animal enter the water, and others 1o note an animal
passing by Taken in this context many Aboriginal
stories and legends that tell of birds alking to people
are easily understandable. Some ACFN Llders can-
sider the loon sacred and believe the spirits of their
ancestors speak to them through the loon

R S T S e e N WIS

tracks double back, an experienced hunter akes the

apportunity for the kill

Following tracks is also the key to successtul caribou
hunting. A skilled Dene hunter could spot caribou
tracks many months old By following tracks and
knowing caribou feeding habits, he would be able 1o
harvest a caribou in a matter ot three days Knowing
the leeding habits of hears, ACEN hunters quietly
drift down river and listen. Bears leed along riverbanks

and are very noisy caters

ACEN wappers know they will tind lynx where there
are rabbits and nuce. They know wolverine are trav-
cllers and are very dlicree and powerdul - Charlie
Voyvageur says he once tound a wolverme that had
dragged a vap around all winter and sull Tought 1o

the end. On the other hand, he says, the ermine, or

weasel, can he driendly il approached carefully and ted. ACEN people learn how o

trap mink or marten with a tradinonal deadtall wap, made by supporting a few larpe

logs on small sticks To get the bait, the animal has to pull on a stick. This causes

a log to lall, vapping the animal underncath, ACEN children learn that the best

way Lo remove a porcuapine quill from a dog’s muzzle is o tirst cut ofl the end ol the

quill and allow it w dellate
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How to Tan a Hide

Tanning hides is an important part of the traditional knowledge passed down by ACFN
women to the next generation. This method of tanning a moose hide is similar to the
method used to prepare the hides of caribou and other large animals:

Soak the hide in water Then scrape off all the flesh -
a traditional scraper was made from the leg bane of a
moose or caribou - and remove the hain. Work the
moose brains and tat into the hide to keep it supple.
Soak the hide for 24 hours, wring it out and roll it
Let the hide swing over a lire 1o dry, Scrape it again
Sew the hide and smoke 1t again until it is ready.

ACEN women made a varicty ol items trom
moose hide, including shirts, pants, mittens, slippers

and covers,

Flders know the cveles of the anmals dhey tap and hunt For example snowshoc
hares. which the ACEN people shoot or snare {or lood and Tar, go through seven
1o 10-vear cveles Fach family would harvest hundreds of rabbits a year. Rene Bruno
recalls a winter when other animals were scarce and he Tived entirely on rabhics
During the spring vappmy season on the delwa, tappers know how o check the
“pushups” - muskrats mud and stick homes = with a racspear. Thes then open the
ras” plunge hole and place a vap on the leeding plattorm Elders and even the

children were able to call muskrats by emulating then mating calls

The women lders of the ACEN have acquired a wealdy of traditional knowledue
aboat the uses of various medicinal herbs, which they passed on 1o the giels ol the
commumity. For exaniple, racroot Labrador wa, mint and amarack hark conld he
boiled together o make a remedy for colds and sore throats. Rat root alone could
be chewed as a mouth Ireshener or to soothe a sore throat, while tamarack bark
could he chewed toa pulp and placed an cats as an antseptuic Spruce gum placed
on s also acted as an antseptic and prevented scarrimg Dried putthalls were used

w stop bleeding and when ihaled prowcted the linmg ol the nose meold weatha
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Mountain ash was used tor beart ailments and in Dene s called “naidii dechen” or
“medicine stick.” Willow lungus made a good mosquito repellent The girls learned
also that, when gathering herbs for medicines, they must pay respect o Mother

Farth by sprinkling or burying tobacco in the place where the herb was harvested

T'he whole family had voles to play in making dvy lish and the children learned how
this was done by assuming mcreasingly more responsible tasks as they grew older
The young children washed the tish, while the older ones did the scaling Other
tamily membhers sliced the fish and the men hung the fish on paoles to dry in the sun
and wind The people would gather diamond willow wood and alder for the smok-
ing tire, meanwhile regularly checking the fish to ensure it wasn't spoiling. Children
kept the blackbirds away with slingshots or 22 rifles. It wok about a day tor the lish
to dry, and in good weather, the dry fish stayed on racks overnight Then the backs
were cut oll and the fish were put on sticks and hung in the smoke house lor about

two days until it was ready lor storage,
lvaditional lcnowlulg’c also henefits settler society

The examples mentioned above are only 3 small part ol the vast storchouse of
traditional knowledge the ACEN Flders passed on to the next generation ot their
people: They illustrate dearly how the taditional litesiyle of the ACEN people was
hased on a uniquely intimate knowledge af the fand and a respeciful relationship
with the environment Because ol this, traditional knoawledge is usetul not only w
First Nations peoples but 1o settler society as well The Flders” knowledgze of animal
habitat and behaviour, tor example, can be uselul for resource management, lor
preserving lood opportunmiies (or Ahoriginal people, and for planning industrial

development in a way that optinuzes environmendal sustainability

Seuter society somietimes recognizes the value of tradidonal knowledge and avempts
o Ccollecd” it from the Blders the way one would catalogue the vanous plants
and animals v an ccasystem. But, tradivonal knowledge goes far beyvond merely
“‘collecting” intormation It also includes knowledge aboud the inter-relationships
among the plants and animals of an ccosystem Tradivonal knowledge must be
practised by gaining one’s livelihood from the land over the days and months,

seasons and years while living in wne with the environment. This means that
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scientists, resource managers and industrial planners need to bring the Elders into
the planning process and continuously consult them in order to obtain the henelits

of their traditional knowledge

Pat Marcel told a story about how consulting the Elders could have saved some tish
biologists fraom Edmonton a lot of time and money, The biologists came ap north o
tag pickerel and without asking advice from anyone locally they builta (ish ap on
the Maybelle River. Pats tather, Benjamin Marcel, explained w them that there were
no lish spawning in the Maybelle River In lact, he told them that these tish spawn
in the lakes and hays. The biologists ignored ¢his information and continued in their
misguided study. Afer several days without success, they linally came o Benjamin
Marcel He showed them where (he tish spawned and where to place their nets
and traps. Marcels sons made the biologists’ tagging job casicr by helping them

set their nets on the channel where the niver enters the lake

“Extra Virgin” Bird Oil
and Indian Popcorn

The ACFN pcople used every part of the animals they hunted,
fished or trapped including the fat, which they rendered into
grease or oil. Bear fat was rendered into grease and lard for
bannock, but according to one Elder, “Bird oil is better oil, like
your extra virgin oil.”

The rendering process for bear (at produced a tasty byproduct called "Indian popcorn
Rendering the fat would take a day and involved cutting the fat away from the meat
and into one-inch cubes. The cubes of fat were placed in a large pot and heated slowly
until the lat was liqueficd. At this point, remnants would be floating on the tap and
would be skimmed off. This “Indian popcorn” was considered a delicacy and was caten
with bannock or dried meat. The rendered fat was poured into jars and stored in the

root cellar tor winter use.
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The ACIN Elders point out that resource managers could have learned a lesson or
two from Chiet Jonas Laviolette, who kept the muskrat papulation on the dela
healthy through a quota system on Reserve 200 during the 1940 and 19505, Chicl
Lavialette set limits on the numbers of muskrats cach family could harvest hased
upon his taditonal knowledge of the muskrat. He had no muaskrat surveys or
sacntlic studies to consalt, but only his taditional understanding ol the capacity
ot the dela and the ability of the muskrat 1o reproduce. This kind of wraditional
knowledge could he very usetol in managing regianal resources in the For

Chipewyan arca

Canuolled burning is another traditional way the Aboriginal people exercised their
stewardship ot the Tand Arsene Bermaille wold how his grandfather would light a fire
around the edge of Lake Athabasca to promote berry growdh and add new habiat
for moose. The Chipewyan people conducted burns regularly to maintain bulfalo
habitatin the area that is now inside Wood Butlalo National Park. But ever since the
Aboviginal people were prevented from burning in this region. wildfires have been

more brequent i the park

Charlie Voyagewr wld about the spring when he was 1 vears old and was out
picking cges One day he lef his camptire burning while he picked duck eggs and
the five got away lrom him His lather was going 1o punish him tor letting the fire
2o out of control, but his grandiather said: "Leave the kid alone = he has done the
country good " "Two vears later the raspherries were tremendous in that arca”

Charlie recalled

Charlie Voyagear and Pat Marcel explained how traditional knowledge could he
used o dam and divert water to preserve lacktish Lake as a spawning fake tor many
kinds of fish including whitelish, pickerel and suckers, Avone time Richardson River
used o feed inws the Take through lacktish Channel. However, the channel was
diverted away fram the lake o provide some people access ta their cabin Ay a
result, the channel gomg out o the lake is now too small and freezes over, making
it dillicult for tish to spawn in carly spring The Flders recommend that the old

channel be opencd o alloww more water o (low, as it did before, into the lake
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This would refresh the lake and allow more fish (o spawn. Ther recommendation
is based an broad. in-depth knowledge of the arca, the spedies of lish and their
behaviour and the ecology of the arca Tt is also based on the need of the ACIN
people to continue to live off the land and o harvest the lishy in their nadinonal way
Water diversion is a common aboriginal vaditional wechnique for mainaining fish
populations. But government officials are veluctant to approve the diversian of

lackiish Channel hecause they do not understand the ecology ol the area

Scientists olten receive the benehits of ACEN raditional knowledge without giving
proper credit o the Elders who help them Charlic Voyaguer Irequently takes
muskrat survevors out 1o test for muskrats on the delta, but although he las been
involved in many studies, he has never seen the published reports: In fact, many
people have come o the area o do studies or make films and have recorded
vaditional knowledge. But the Flders whao help them rarely get credit in the Tilms on
scientilic papers produced even though they often have a great deal wo do with the
suceess ol the projects: lders also resent the face that they never receive copies ol
the studies or tilms that are produced with their help, They are determined that in

the future taditional knowledge will be treated properly. with acknowledgement

and compensation given to the tue owners of the inlormation

LAKE ATIABASEA
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A lundamental rig’llt ol 1\])()|'ig'in.1| pc()plc

The ACEN people believe that not only should Aboriginal people receive credit tor

sharing their vadivonal knowledge, they should also have a guarantee that they

will be consulted and their voices heard on any issues having 1o da with industrial

development or resource management in northern Albera

Traditional Ri g'l'lts

“Indigenous peoples have the right to practise and
revitalize their culwral waditions and customs. This
includes the right 0 maintain, protect and develop
the past, present and luture manifestations of theif
cultures, such as archacological and historical sites,
artilacts, designs, ceremonics, technologies and
vistal and performing arts and literature, as well as
the right to the restitution ot culwral, intellectual,
religious and spiritual property taken without their
free and informed consent or in violation ol their
laws, traditions and customs”

Fram the United Nalions
“Declaration on the Rights of intigenous Peoples,” article 12, 1993

Recent Supreme Court decisions have supported the
Aborigmal peoples” leginmate claim to exercise their
traditional lilestvle on Crown lands. Recent court rul
ings i British Colombia have established that private
compames also have a duty to consult with Aboriginal
peoples betore undertaking  any  activity on then
vaditional lands Ina landmark case, infringement was
deemed to refer not only 10 creating undo hardship,
hut also to denying Ahoriginal Deoples therr preterred

way o exercise their right to hunt and fish (or lood

ACEN Elders have noted that the availability of
vaditional jfvods has been declining due 1o intensive
industrial development in the oil sands region hydro-
clectric developments. and  competitive  hunting
and recreational harvesting. As a result, they say, their

preferred way of hunting and fishing has buen

altected Therclore it s imperative that Aboriginal Elders be included in consulia-

tions with respect 1o resource developments and in regional resource planning, not

only for their vast understanding of the resource, but 1o supply intormation on aho-

tiginal harvest requirements as stipulated in the Canadian Constitution
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Going Home

The case has been made that preserving traditional knowledge is important not only
for the future of the ACFN, but also for the scientific community, for resource
managers and for commercial fishermen. In order for this to happen, the ACFN
people must be able to pursue their traditional harvesting activities as they and their
ancestors did when they lived in micro-villages. But the impact of settler society has
taken away much of their opportunity to continue their traditional way of life
on the land.

At one time the ACFN people centred their traditional harvesting around four
micro-village areas — Jackfish on the Peace/Athabasca delta, Birch River and what is
now Wood Buffalo National Park, Point Brule and Poplar Point on the Athabasca
River, and Old Fort Point. Now, three out of the four have been impacted by settler
society. The park pushed people out of Birch River; the delta was devastated; and oil
sands plants are impacting the Athabasca River. The ACFN people were forced, not
by choice, to relocate to the north shore of Lake Athabasca.

However, there are areas on the south shore of Lake Athabasca that are core to
the ACFN traditional lands. The south shore has not been as impacted by settler
society and is one area that may offer economic potential for the ACFN people.
Through the exchange of land, the ACFN is looking to revitalize their community.
Using traditional harvesting and tourism as an economic base, the ACFN will
once again have a solid footing on the land from which they can pass on their
traditional knowledge and culture to their children. As Chief Archie Cyprien says: "It
is time to go home.”
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The following arc traditional Dene names for the plants and animals found on the traditional lands

of the ACFN people:

Fur Bearing Animals
Beaver
Ermine/Weasel
Fisher

Crey Wolf
Hare/Rabbit
Lynx

Marten

Mink

Muskrat

Otter
Porcupine

Red Fox

Red Squirrel
Silver Fox
Skunk
Wolverine

Big Game Animals
Moose

Female Moose

Black Bear

Caribou

Barren Land Caribou
Woodland Caribou
Bison

Fish
Jackfish/Pike
Pickerel
Sucker
Trout
Whitefish
Grayling
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Tsha

Techkale

Tha chok
Nuned

Gah

Chize

Tha

Tehjuzi

Dzen

Nambe

Tsee

Nagce thoashe
Dlie

Tsamba nagidé
Nooltsee
Naghaye

Deniye

Deni es'udahi
Sas

Etthén

Ot'thelie thenne
Thunzea

Ejére

Uldai

Ehch ui
Gothéchaé
Luézané

1.a

Sat ié/Ts ét ite

Birds

Common Loon Ta tsennc
Crebe Notha tselle
Whistling Swan Cogoos
Canada Goose Ha chok
Snow Gaose Ho ga
Mallard Tsheth tshok
Canvasback Thaceoée
Teal Edjowasé
Pintail Otchel tshethe
Common Golden Eye Bedihe yelsh
Ruffed Grouse Et'theree
Sharp-tailed Grouse Dih
Sandhill Crane Delth
Willow Ptarmigan K'asba
Wavies/Grey-fronted Goose Da theth

Berries, Trees and Medicinal Plants

Blucherry Tsatchoth

Highbush Cranberry Ts utséljié
LLowbush Cranberry Na clre
Raspberry Dakalé jié
Saskatoon K ihiji¢
Strawberry Idziyazé
Birch Ki
Jackpine Gani
Muskeg Nitcli
Rosehip Ihtsoté
Sweetgrass Tt otsén
Tamarack Nithe
Paoplar K és
White Spruce Tsuchoghé
Spruce Gum Fldzéghé
lLabrador Tea Naghodhi
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Footprints on the Land

TRACING THE PATH OF THE
ATHABASCA CHIPEWYAN FIRST NATION

“Participating in this study has helped
me understand the true heritage of this
land. | continue to be struck by the
depth of the knowledge and abilities
of the Ki tailé Dene to comlortably
live oft what this land provides. Now,
as a result ot working on this project,
when | am on a plane in the north, |
leel an extra sense of sccurity both
spiritually and practically when an
Elder is also on the plane | hope that
the strength of these traditions comes
through in these pages and it will con-
tribute to and benefit future K'i tailé
Dene generations and promote more
understanding among scutler society

and Aboriginal proples.”

JiM TANNER

“Interviewing my Dene Glders has
been a journey for me, | was raised on
the Peace/Athabasca delta from birth
until the age of five. Ny carly years
are beautiful memories, with loving
parents and extended family; the only
language | heard and spoke was the
Dene language. But 1 went to residen-
tial school for 14 years and came
home, speaking only English. 1 lost my

language and with it, my identity.

I wanted to communicate with my
Elders but ) couldn't. My grandmother
told me that if | spoke our Dene
language, the Elders would know
who [ was. [t was a challenge but | was
determined o speak my language. I
paid off in more ways than | imagined.”

ALICE RIGNEY
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“... We assured them that the treaty would not lead to any forced interference with their mode of life..."

David Laird, J.H.Ross, J.A.J. McKenna, Report of Commissioners for Treaty No. 8, 22nd September,
1899.

“... The commissioner representing the Queen ... picked up a blade of grass and said, “In the future,
this will never be taken away from you. Don't have any wrong ideas about it. You will always have it.
As long as the sun walks and the rivers flow. The way you are making a living in the bush will never be
restricted.” That was told to us by the Queen from overseas, Queen Victoria. But now the white man is
so dishonest. We have lost many things...”

Transcript of interview with MCFN elder, Louis Boucher, age 82, an MCFN member and witness to the signing
of Treaty No. 8, conducted in Cree by Richard Lightening on February 6, 1974.

“...As long as the sun is rising here, the river flowing, the lake is here and the grass is growing, nothing
will change. That's the kind of Treaty they made.”

Transcript of interview with ACFN elder, Rene Bruno, February 1, 2010.
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ACFN Map 1: Study Area
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1 | INTRODUCTION

Abstract

The potential effects of climate change on the hydrodynamic and sediment transport
regime of the lower Athabasca River (LAR) in Alberta, Canada, is investigated. Future
climate projections for the region suggest a potential increase in mean air temperature
and precipitation by about 2.8-7.1 °C and 8-25%, respectively, by the end of this cen-
tury. Implications of these climatic changes on the hydrologic regime of the LAR are
found to be significant with spring flows expected to increase by about 11-62% and
26-71% by the end of the century for a moderate and high emissions scenarios respec-
tively with corresponding decreases in summer flows. The effects of such changes are
examined using the MIKE-11 hydrodynamic and sediment transport modelling system
with inflow boundary conditions corresponding to the changing hydro-climatic regime.
The results suggest that there will be an overall increase in flow velocity, water level,
and suspended sediment concentration and transport for most seasons except in the
summer months when there may be some decreases. The projected changes in
suspended sediment concentration will result in an overall increase in mean annual
sediment load in the LAR and to the Peace Athabasca Delta by over 50% towards
the latter part of this century (2080s) compared with the 1980s base-line period.
Implications of such potential changes in the transport characteristics of the river sys-
tem to the mobilization and transport of various chemical constituents and their
effects on the region's aquatic ecosystems are subjects of other ongoing investigations.

KEYWORDS

climate change, hydrodynamic modelling, lower Athabasca River, sediment transport

material fluxes, geochemical cycling, and water quality. In addition to
its important role in river morphodynamics and delta development,

The sediment load transported by rivers has important implications
for the functioning of aquatic ecosystems through its influence on

fCurrent affiliations: Ahmad Shakibaeinia: Polytechnique Montréal, Department
of Civil, Geological and Mining Engineering, Montréal, QC, Canada.Hung-1l Eum:
Alberta Environment and Parks (AEP), Environmental Monitoring and Science
Division, Calgary, AB, Canada.

Reproduced with the permission of the Minister of the Environment.

the original work is properly cited.

sediment transport is responsible for transporting a significant fraction
of nutrients and other constituent chemicals with implications on dif-
ferent ecosystems and habitats such as fish and benthic communities
{Walling, 2009). The hydrodynamic and sediment transport regime in
river systems is determined by the prevailing morphological and
hydro-climatic condition in the region through linkages via the hydrol-
ogy of the river basins. Consequently, the future state and variation of
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flow as well as sediment and constituent chemical transport in river
systems will most likely be affected by a changing climate. Some of
the effects could be through changes in the magnitude and timing of
seasonal mean as well as extreme river discharges, sediment inflow,
flow velocity, and depth, which would in turn affect the available
environmental flow, shear stress, erodibility, and transport capacity
of rivers (Thodsen, Hasholt, & Kjeersgaard, 2008).

There is a growing body of evidence that climate change is
having a significant impact on the sediment loads and transport in
rivers. Comparing data collected in the 1970s with those from the
1990s, Amsler and Drago (2009) showed that recent increases in
precipitation and run-off across parts of the Parana-Paraguay sys-
tem in South America have caused increased erosion and sediment
mobilization and indicated that climate change has been strongly
affecting the hydro-sedimentological regime of the river network.
Using a GIS-based model under a climate-change scenario, Asselman,
Middelkoop, and Van Dijk (2003} investigated the potential effects
of changes in climate and land use on the mobilization of fine sedi-
ment and the net transport of wash load from the upstream basin to
the lower Rhine delta. Their research indicated that erosion rates will
increase in the Alps and decrease in the German part of the basin as
a result of the changing climate and land use. Modelling climate
induced changes in suspended sediment transport for two Danish
river catchments, Thodsen et al. (2008) also found that suspended
sediment transport increases during winter months as a result of
the increase in river discharge caused by enhanced precipitation,
and decreases during summer and early autumn months when pre-
cipitation also decreases. Similarly, Praskievicz (2016) investigated
the potential impacts of climate change on streamflow and
suspended-sediment transport for snowmelt-dominated rivers in
the interior Pacific Northwest and indicate that climate change is
likely to amplify the annual cycle of river discharge and simulated
changes in suspended-sediment transport that generally follow the
changes in streamflow.

The current and projected future states of flow in the Athabasca
watershed has been actively investigated by a number of recent stud-
ies. Some of the studies that were based on analysis of observed
streamflow data in the region have shown statistically significant
decreasing trends in streamflow, particularly in recent decades
(Bawden, Linton, Burn, & Prowse, 2014; Sauchyn, Luckman, &
St-Jacques, 2015). However, using a correlation model between river
flow and climate variables to reconstruct long-term (>100 years) natu-
ral modes of river discharge, Chen and Grasby (2014) did not find true
long-term declines of the annual flow in the Athabasca River basin
(ARB). The findings of Rood, Stupple, and Gill (2015} from century-
long records also contrast with interpretations from the above short-
term studies and emphasize the need for sufficiently long time series
for hydrologic trend analysis. Peters, Atkinson, Monk, Tenenbaum,
and Baird (2013) demonstrated that potentially inconsistent and/or
divergent trend results can be obtained when using different time
periods and/or regions of the watershed. A number of hydrologic
modelling studies have also been used for projecting streamflow in
the ARB under multiple climate scenarios derived from various Global
Climate Models (GCMs; Eum, Dibike, & Prowse, 2017; Leong &
Donner, 2015).

With respect to sediment transport, Conly, Crosley, and Headley
(2002) determined the contribution of the upstream boundary and
tributaries in the annual load of sediments in the lower Athabasca
River (LAR) and found that suspended sediment derived from main
stem and tributary sources between Fort McMurray and Embarras
account for 18% of the mean annual load of the Athabasca River with
the remaining originating upstream of Fort McMurray. A recent study
by Shrestha and Wang (2018) used the Soil and Water Assessment
Tool with future climate projections over the ARB and show a
potential increase in soil erosion rate due to climate change is greater
than reported soil formation rates in the region. Studies that have
attempted numerical modelling of flow and sediment transport in the
LAR found it to be challenging due to the complex morphology and
seasonality of the flow regime. Andrishak, Abarca, Wojtowicz, and
Hicks (2008) and Pietroniro et al. (2011) made early attempts to
numerically model the flow in LAR using one-dimensional (1D)
models that incorporated simplified rectangular sections to represent
channel geometry. More recently, Shakibaeinia et al. (2016; 2017)
and Kashyap, Dibike, Shakibaeinia, Prowse, and Droppo {2016)
developed an integrated numerical modelling framework (1D and
two-dimensional) for simulation of flow and sediment transport
covering larger portions of the LAR using detailed surveyed
bathymetric data.

Although there are a number of studies that have investigated the
potential impacts of climate change on the hydrologic (discharge)
regimes of the LAR, none have examined the implications of the
altered flow regimes on the hydrodynamic and sediment transport
characteristics of the river. Therefore, this study investigates the
potential impacts of future climate on hydrodynamic and sediment
transport regime of the LAR by employing the MIKE-11 1D flow and
sediment transport model. While the hydrodynamic and sediment
transport model used for this study was calibrated/validated using his-
torical observed discharge and sediment inflow data (Shakibaeinia,
Dibike, Kashyap, Prowse, & Droppo, 2017), the corresponding future
scenario data are derived from a recent study by Eum et al. (2017).
Eum et al. (2017) and Dibike, Eum, and Prowse (2018) investigated
the potential hydrologic response of the ARB to projected changes
in future climate using the Variable Infiltration Capacity (VIC} pro-
cess-based and distributed hydrologic model (Liang, Lettenmaier,
Wood, & Burges, 1994). The climatic forcings for the VIC hydrologic
model were derived from a selected set of GCMs from the latest
Coupled Model Intercomparison Project (CMIP5) and statistically
downscaled to a higher (10 km} spatial resolution. A subset of the
VIC simulated river discharge scenario data corresponding to the base-
line period of 1970-1999 (1980s), and the two future periods of
2040-2069 (2050s) and 2070-2099 (2080s) are used as upstream
and tributary inflow boundary conditions for the 1D hydrodynamic
and sediment transport model of the LAR. Outputs of the hydrody-
namic and sediment transport model simulations for the baseline and
future periods are then analysed to quantify the potential changes in
the mean annual and monthly values of water levels and flow veloci-
ties as well as suspended sediment concentrations (SSC) and sediment
load in the LAR. The results are also presented in terms of projected
changes in the exceedance probabilities of those variables at a loca-
tion along the LAR.
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2 | STUDY AREA AND DATA SETS

2.1 | Site description

The Athabasca River, with a 156,000 km? drainage area, originates
from the Columbia glacier in Jasper National Park and flows approxi-
mately 1,500 km north-eastward to Peace Athabasca Delta (PAD)
and Lake Athabasca. The hydrodynamic and sediment transport sce-
nario simulation is conducted over the ~200 km reach of the LAR
starting from below the city of Fort McMurray and extending to Old
Fort which is located few kilometres upstream of the river discharging
into the PAD (Figure 1). This river reach is characterized as meander-
ing and braided with vegetated islands and alternating sand bars as the
river and many of its tributaries cuts through the McMurray forma-
tions where bitumen can be found close to the earth surface. Major
tributaries within the LAR reach include the Steepbank, Ells, MacKay,
Muskeg, and Firebag Rivers. Mean daily temperatures in the LAR
range between approximately ~20 °C in January and around 15 °C
in July while the mean annual precipitation in the region is
<500 mm with over 60% occurring as rainfall and the remainder as
snowfall (Conly et al, 2002). The mean annual streamflow at the
station below Fort McMurray over the period of 1958 to 2011 is
around 615 m3/s, ranging between mean monthly values of
158 m3/s in February and 1,368 m3/s in July (HYDAT, 2012). Sed-
iment transport plays an important role in the Oil-Sands region of the
LAR and the PAD ecosystem as the bitumen-related chemical con-
stituents (such as metals and polycyclic aromatic hydrocarbons) are
mainly transported by fine sediments (Garcia-Aragon, Droppo,
Krishnappan, Trapp, & Jaskot, 2011; Ghosh, Gillette, Luthy, & Zare, 2000).

2.2 | River bathymetry data

The river bathymetry data for the LAR are obtained by combining dif-
ferent legacy data sets with a high-resolution (0.5 m) bed elevation
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data between Fort McMurray and Old Fort surveyed by Environment
Canada using a Geoswath sonar sensor (Shakibaeinia et al., 2016;
Shakibaeinia et al., 2017). The topography of floodplains and islands
are reproduce using high resolution {5 m) light detection and ranging
(LIDAR) data along the LAR banks from Alberta Environment and
Parks that was further processed into Digital Elevation Model (DEM)
by Environment and Climate Change Canada, and Digital Elevation
Model data of the region from Geobase {2012). The data from all
these sources were combined to construct a continuous bathymetry
for the LAR main channel and adjacent flood plains with a resolution
ranging from 10 to 25 m. The data were then interpolated on the
1D cross-sections along the LAR (200 cross-sections with ~1 km inter-
vals) to construct the required model geometry.

2.3 | Historical hydrometric and sediment data

The historical hydrometric (flow rates and water levels) and sediment
data used as boundary conditions as well as for the purpose of model
calibration and validation were obtained mainly from three different
sources including (a) The Water Survey of Canada, 2013 hydrometric
stations, (b) Regional Aquatics Monitoring Program, 2013 hydrology
stations, and (c) The VIC hydrologic model of the ARB (Eum et al.,
2017) that provides flow data for the smaller tributaries where there
are no hydrometric stations. Table 1 lists the hydrometric stations
used in this study along with the responsible agencies that collect
the data. Climate data required for the study, such as air temperature
(daily and hourly), wind speed, cloud coverage and precipitation, were
obtained from Environment Canada climate database (Environment
Canada climate data, 2011). The measurements for SSC in the LAR
and its tributaries are usually taken at various frequencies covering
different time periods; hence, continuous time-series data that can
be used directly as upstream and lateral boundary conditions are not
available. Instead, the available observed data are used here to
develop sediment-discharge rating curves that can then be used to
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FIGURE 1 Study area: the Athabasca River basin (ARB) and the lower reaches of the Athabasca River (LAR) below Fort McMurray, in Alberta,

Canada [Colour figure can be viewed at wileyonlinelibrary.com]
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TABLE1 Name and locations of the hydrometric stations in the LAR and tributaries used in this study along with the responsible agencies that

collect the data

Statlon ID

07DD011
07DA001
07DDO001
524

546
ATR-DC
ATR-SR
ATR-MR
ATR-DD

07DA006
07DA008
07DC001
07DA017
07DB001
07DA014
07DA011

Mainstem

Tributaries

Station name

Athabasca River near Old Ft.

Athabasca River Below Ft. McMurray
Athabasca River at Embarras Airport
Athabasca River below Eymundson Creek
Athabasca River near Embarras airport
Athabasca River at Donald Creek
Athabasca downstream of Steepbank River
Athabasca upstream Muskeg River
Athabasca downstream of developments

Steepbank River near Ft. McMurray
Muskeg River near Ft. Mackay
Firebag River near the mouth

Ells River near the mouth

Mackay River near Ft. Mackay
Calumet River

Operator

wsC
WSC
WSC
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP

wsC
WsC
wsC
wsC
wsC
WsC
WSC

Data type Coordinates
Flow Ww.iL ssC Easting Northing
v 469,487 6,470,518
v v v 475,439 6,293,000
v v 477,079 6,451,600
v v 466,313 6,372,760
v v 470,241 6,463,206
v 475,020 6,298,154
v 470,937 6,319,625
v 463,504 6,332,230
v 463,856 6,367,949
v v 475,285 6,317,398
v v 465,543 6,338,813
v v 487,908 6,389,883
v v 456,928 6,347,420
v v 458,014 6,341,017
v v 458,990 6,362,490
v v 468,990 6,391,131

Unamed River near Ft. Mckay

Note. LAR = lower Athabasca River; RAMP = Regional Aquatics Monitoring Program; WSC = Water Survey of Canada.

generate continuous time series of SSC. Some examples of such rating
curves are shown in Figure 2.

24 |

24.1 | Climate scenario projections

Hydro-climatic data for the future period

The climate scenario is based on the latest GCM projections con-
ducted within the framework of the CMIP5 (Taylor, Stouffer, & Meehl,
2012). However, because of the higher computational demand of run-
ning the hydrodynamic and sediment transport model of a 200 km
reach for over a hundred years with multiple emission scenarios, only
two out of the six GCMs selected by Eum et al. (2017) to drive the VIC

Athabasca below Fort McMurray
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hydrologic model of the Athabasca watershed are considered in the
present study. The two GCMs, namely, the Canadian CanESM (Arora
et al., 2011) and the French CNRM (Voldoire et al., 2013) models are
selected based on the ranking of the CMIP5 models, which differs
by region, that is carried out by the Pacific Climate Impact Consortium
to provide the widest spread (range) in projected future climate for
smaller subsets of the full ensemble (Cannon, 2015). CNRM repre-
sents the closest scenario to CMIP5 multimodel ensemble mean
whereas CanESM is the farthest from the first selected GCM (i.e.,
CNRM) corresponding to higher projected increases in precipitation
and temperature. Moreover, as the GCMs data are at coarser resolu-
tion (200-300 km}) and as they are also known to have seasonal biases
compared with the observed climate for the historical period, a widely

Athabasca at Embarras Airport
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FIGURE 2 Example sediment-discharge rating curves (in log scale) for the LAR below Fort McMurray (St. |D: 07DAQ01), Athabasca River at
Embarras Airport (St. ID: 07DD001), Steepbank River near Ft. McMurray (St. ID: 07DA006), and Firebag River near the mouth (St. ID:

07 DCO001) [Colour figure can be viewed at wileyonlinelibrary.com]
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used statistical technique, namely, Bias-Correction/Spatial Disaggre-
gation (Wood, Leung, Sridhar, & Lettenmaier, 2004), was applied to
spatially downscale the GCMs' outputs based on the 10-km resolution
Australian National University thin plate spline (ANUSPLIN) algorithm
based gridded observed data (Hopkinson et al., 2011). Also, only two
of the emission scenarios, namely, the RCP4.5, which is a stabilization
scenario that achieves the goal of limiting emission and radiative forc-
ings, and the RCP8.5, which is an emission scenario that greenhouse
gas increases as usual until 2100, were considered for the hydrologic
simulation (Eum et al., 2017). Therefore, a total of four sets of the
ARB VIC hydrologic model projections corresponding to two GCMs
(CNRM and CanESM), and two emission scenarios (RCP4.5 and
RCP8.5) are employed in this study. Table 2 shows the projected
changes in mean annual temperature and precipitation over the ARB
corresponding to each of the four scenarios considered with respect to
the baseline period. While the projected warming over the ARB range
between 2.8 and 7.1 °C, the corresponding projected increase in precip-
itation ranges between 7.9% and 25% by the 2080s with respect to the
1980s baseline period. In general, CanESM model project wetter and
warmer future scenarios compared with that of CNRM,

24.2 | Hydrologic model simulations for the baseline
and future periods

Eum et al. (2014; 2017) developed the ARB VIC hydrologic model
using gridded high resolution (10 km x 10 km) ANUSPLIN daily

TABLE 2 Projected changes in mean annual temperature (T) and
precipitation (P} over the ARB compared with the baseline period of
1980s for each of the four scenarios considered in this study

AT (°C) AP (%)
Scenarios GCMs RCPs 2050s 2080s 2050s 2080s
& CanESM  RCP45 3.73 4.15 12.3 223
2 CanESM  RCP8.5 437 7.05 20.5 25
| CNRM RCP45 217 2.83 4.3 7.9
4 CNRM RCP85 282 4.64 7.5 13

Note. CanESM = Canadian Earth System Model; CNRM = Centre National
de Recherches Meteorologiques; GCMs = Global Climate Models;
RCP = Representative Concentration Pathway.

precipitation and air temperature data over the 1985 to 2010 histori-
cal period. The model generally performs well in replicating most of
the observed streamflow data with a Nash-Sutcliffe coefficient of
efficiency for the Fort McMurray station of 0.79 and 0.74 for the cal-
ibration (1985-1997) and validation (1998-2010) periods, respec-
tively. Hydrologic model simulations were also conducted for the
baseline period of 1970-1999 (1980s) as well as for the two future
periods of 2040-2069 (2050s) and 2070-2099 (2080s) using the
select set of climate scenario data. While the baseline climate scenario
corresponds to the historical emission level, the projected climate for
the two future periods corresponds to each of the two emission sce-
narios (RCP4.5 and RCP8.5).

Figure 3 shows box-plots of observed and simulated monthly
mean discharges and their distribution at the Fort McMurray hydro-
metric station for the baseline period. The three sets of simulated
flows correspond to the ANUSPLIN gridded observed climate data
and the statistically downscaled GCM climate scenarios from the
CanESM and CNRM during the 1980s baseline period. While the sim-
ulated flows slightly overestimate the winter low flows and underesti-
mate the summer high flows, the results presented in Figure 3 indicate
that the VIC hydrologic model of the ARB driven by the statistically
downscaled GCM climate data was able to reproduce the main fea-
tures of the observed hydrologic regime at the Fort McMurray station
very well. Moreover, Figure 4 presents comparison of the VIC model
simulated mean monthly discharges between the baseline and the
two future periods at the Fort McMurray station corresponding to
each climate model and emissions scenario combinations considered
for this study. All those projections agree in the overall future increase
in the annual mean river flows despite their seasonal difference in
both magnitudes and signs of change. For example, the mean
projected increases in spring flows by the 2080s {compared with the
baseline period of the 1980s) for the RCP4.5/RCP8.5 emissions sce-
narios are +11/+26% and + 62/+71% when the VIC model is forced
with the CNRM and CanEMS climate projections, respectively. The
corresponding decreases in summer flows are also -2/-3.5% and
0/-12% for the two emissions scenarios and the two GCMs, respec-
tively. Over all, the VIC hydrologic model driven by the CanEMS cli-

mate projection is found to be more sensitive to increased emission
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FIGURE 3 Comparison of observed and Variable Infiltration Capacity model simulated monthly mean discharges at the Athabasca River
downstream of Ft. McMurray averaged over the baseline period of 1970-1999. Flows are simulated by the Variable Infiltration Capacity model
driven by the ANUSPLIN gridded observed data and statistically downscaled GCMs' data from CNRM and CanESM. GCM = Global Climate Madel

[Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 4 Comparison of the baseline (1980s) and future (2050s and 2080s) monthly mean discharges at the Athabasca River below Fort
McMurray as simulated by the Variable Infiltration Capacity hydrologic model of the Athabasca River basin driven by spatially downscaled
precipitation and temperature data corresponding to the two GCMs forced with the two emissions scenarios (Scn. 1: CanESM & RCP4.5, Scn. 2:
CanESM & RCP8.5, Scn. 3: CNRM & RCP4.5, Scn. 4: CNRM & RCP8.5) [Colour figure can be viewed at wileyonlinelibrary.com]

scenario and resulted in higher increases/decreases that those driven
by the CNRM climate projections. The changes in streamflow are also
generally higher for RCP8.5 compared with the RCP4.5 and the 2080s
compared with the 2050s, although that may not be always the case
because of possible nonlinear hydrologic response of the watershed
to the projected increases in precipitation and temperature. The
following section presents the implication of these projected changes
in the hydrologic regime of the ARB on the hydrodynamic and
sediment transport regime of the LAR.

3 | HYDRODYNAMIC AND SEDIMENT
TRANSPORT MODEL OF THE LAR

3.1 | Hydrodynamics

Although a two-dimensional model could have provided a more
detailed results on potential changes in sediment erosion and
deposition along the river and its floodplains, the application of such
model in the context of a climate change impact study that requires
long-term (~100 years) simulation with multiple climate models and
emissions scenarios over a large (200 km) river reach is computa-
tionally prohibitive. Consequently, this study employs the MIKE-11
(Danish Hydraulics Institute, 2012} 1D numerical modelling system
for the long term hydrodynamic and sediment transport simulation
along the LAR. The 1D (area averaged) equations for conservation

of mass and momentum are given by the Saint Venant's

formulation:
6A 3Q
at tax ¢ "
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where t is the time, x is the streamwise distance, h(x, t} is the water height,
Qlx, t) is the discharge, Alx, t) is the flow area, q lateral inflow (per unit
length), a is momentum distribution coefficient, So{x) is the bed slope,
S (x, h, Q) is the friction slope, here given by Manning equation as:

s, _8malQl
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()
where n is Manning's coefficient and R is the hydraulic radius calculated
from a parallel channel analysis in which the total conveyance of the
section at a given elevation is equal to the sum of the conveyances of
the parallel channels. The MIKE-11 hydrodynamic module (HD) uses
an implicit finite difference method to solve the above Saint Venant's
equation (Danish Hydraulics Institute, 2012).

3.2 | Sediment transport

To model the transport of fine sediments, the Advection-Dispersion
(AD) and Cohesive Sediment Transport modules of MIKE-11 are used.
The AD module is based on the 1D conservation of mass (of dissolved
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or suspended materials). The Cohesive Sediment Transport module is
coupled with AD module and is used to describe transport of
suspended fine sediments. The erosion/deposition is considered as a
sink/source term of the AD equations. The areal averaged 1D AD
equation used in MIKE-11 is given by:

dAC oQC ¢ ac
W—‘FW a—X(AD 6x) AKC + Sq, (3)

in which C is the concentration, D is dispersion coefficient, K is linear
decay coefficient, S is source/sink concentration, and q is lateral
inflow. The two primary source/sink terms are sediment deposition
(54) and erosion (S.). When the bed shear stress, t, is less than the crit-
ical shear stress for deposition, 1.4, the particles and flocs in suspen-
sion begin to deposit onto the bed. By contrast, the river bed begins
to erode when the bed shear stress, 1, exceeds the critical shear stress
for erosion, 1. The deposition and erosion rates Sy, S, are described
by the Van Rijn equations (1984):

Sq = Wsc (T“r‘"“') if Tp<Tea; & Sq = O if Ty>Teq (@)
cd
Th=Tee )"
= Eg (g) if Ty>Tee; &Se =0 if Th<Tee (5)
o

where W, is the sediments settling velocity, and Ey and n are the
erosion coefficient and exponent, respectively. The erosion rate and
critical shear stress values used in this study are based on physical
laboratory experiments conducted by Droppo et al. (2014) in a
circular flume on sampled bed materials collected from the lower
Athabasca region.

3.3 | Model setup

As a first step in setting up the 1D MIKE-11 river model, 200 evenly
divided cross sections of the LAR (with an average interval of ~1 km)
were generated from the combined bathymetry data of the ~200 km
river reach. The flow and sediment transport boundary conditions for

WILEY——*

the model include time series of flow rates and the corresponding
sediment concentration at the mainstem upstream inflow boundary
below Fort MacMurray as well as at the confluences of each of
the tributaries with the main channel. The time series of water level
near Old Fort and a zero-gradient sediment concentration were used
as downstream boundary conditions. The important effects of river-
ice cover on the hydrodynamics and sediment transport characteris-
tics of the LAR during the cold season have also been taken into
account by introducing a synthetic shear stress value at the water
surface, equivalent to the under-ice shear stress computed by an
off-line river-ice model. This permits modelling of the increase in
water level and decrease in bed-shear stress, caused by the winter
ice cover. The procedure for including the effect of winter ice cover
on the river flow (by externally coupling a river-ice model) is pre-
sented in detail in Shakibaeinia et al. (2016). The MIKE-11 model
of the LAR was set up for the following three sets of model simula-
tions corresponding to the historical and future periods: (a) the cali-
bration/validation period, (b) baseline or reference period, and (c)
future scenario period.

The historical period between 2001 and 2011 was selected for
calibration/validation of the hydrodynamics and sediment transport
model on the basis of available observed discharge and SSC data at
various locations along the study reach. The first 3 years of data are
used to adjust model parameters, and the model is subsequently vali-
dated by comparing observed and simulated data over the entire 11-
year period. The key hydrodynamic model parameter for calibration
is the bed-roughness that was adjusted to achieve a best match
between modelled and observed water levels. The sediment transport
parameters used for model calibration are critical shear stresses for
erosion and deposition, erosion rate, and fall velocity. The detailed cal-
ibration/validations process of the LAR hydrodynamic and sediment
transport model is explained in Shakibaeinia et al. (2017). Figure 5a
shows the daily time series of simulated and measured river discharge
and water level near Bitumount (x = 80 km from the upstream bound-
ary below Ft. McMurray). The simulated and measured values over the
validation period of 2001-2011 compare very well with Nash-
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Sutcliffe efficiency values of 0.96 and 0.89 for daily discharge and
water level, respectively. The corresponding time series of the simu-
lated and measured SSC in the LAR near Bitumount (x = 82 km from
the upstream boundary) are also shown in Figure 5b. A secondary
graph with a logarithmic SSC scale is also plotted on the same
Figure 5b for a better visual comparison of the order-of-magnitude
in seasonal variations. The simulated and measured SSC values gener-
ally show good agreement (with Nash-Sutcliffe efficiency = 0.67), and
the plots also exhibit the variability of SSC throughout the year with
several orders of magnitude difference between the high and low flow
seasons. The maximum SSC occur during the summer months of June
and July, when the flow rates are higher, whereas it gets very small
(near zero) during the winter low-flow season, which also corresponds
to low bed shear stress and river-ice cover.

4 | EFFECTS OF PROJECTED CLIMATE ON
THE HYDRODYNAMIC AND SEDIMENT
TRANSPORT REGIMES

The potential effects of climate change on the hydrodynamic and sed-
iment transport regimes in the LAR are investigated using the
streamflow scenario data simulated with the VIC hydrologic model
of the ARB for the baseline (1980s) and the two future periods
(of 2050s and 2080s) as presented in Eum et al. (2017). The hydrologic
model outputs corresponding to each combination of GCM and RCP
pairs are used as upstream and lateral boundary conditions to the
MIKE-11 hydrodynamic and sediment transport model of the LAR.
The time series for the upstream and tributary sediment inflows
corresponding to each scenario are also generated by applying
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the sediment-discharge rating curves developed using the
historical observed data. The assumption here is that the current
sediment-discharge rating curves at each inflow location will still be
applicable under future hydro-climatic conditions. This assumption is
justifiable since the morphology of Athabasca River immediately
upstream of the main sediment inflow boundary (near Fort McMurray)
is characterized by steep slope and deep and narrow valley with coarse
riverbed; and sediment-rating curves in such morphology are less sensi-
tive to potential changes in the flow magnitude as it is less likely to
overtop the river or to pose a significant change in the river morphol-

ogy. With all the driving boundary conditions provided, the MIKE-11

WILEY——=

model simulates the flow velocity, water level, and SSC along the LAR
corresponding to the two GCMs (CanESM and CNRM) under two emis-
sions scenarios (RCP4.5 and RCP8.5). The potential effects of the
projected climate on the hydrodynamic and transport regime in the
LAR are then identified by computing the changes in flow and sediment
transport variables between the baseline and the two future periods.

4.1 | Projected changes in average monthly values

Changes in mean monthly values in simulated flow velocity, water
level, and SSC between the baseline (1980s) and each of the two
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FIGURE 7 Mean projected changes in monthly averaged water level {top), flow velocity (middle), and suspended sediment concentration (SSC;
bottom) between the 1980s baseline and each of the two future periods (2050s and 2080s) corresponding to the RCP4.5 {left column) and RCP8.5
(right column) emissions scenarios [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 3 Average sediment loads in the LAR (at Stn.: ATR DC; x = 82 km) for the different scenarios and future periods and the corresponding

percent change with respect to the baseline period

Period Sediment load Scn.d Scn.2
1970-1999 Mass (ton/day)} 8,774.0 8,660.8
2040-2069 Mass (ton/day) 10,929.8 15,853.080
Change (%) 24.6 83.0
2070-2099 Mass (ton/day) 16,640.9 15,168.4
Change (%) 89.7 751

Scn3 Scn.é RCP4.5 RCP8.5
8,3924 8,854.9 8,583.2 8,757.9
7,834.181 9,986.3 9,382.0 12,919.6
-6.7 128 9.3 47.5
10,1511 11,7258 13,396.0 13,447.1
21.0 32.4 56.1 535

Note. (Scn. 1: CanESM & RCP4.5, Scn. 2: CanESM & RCP8.5, Scn. 3: CNRM & RCP4.5, Scn. 4: CNRM & RCP8.5). LAR = lower Athabasca River.
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future periods (2050s and 2080s) are presented in Figure 6 for a loca-
tion near Bitumount. The results show an overall projected increase in
each of these flow variables over most seasons except in the summer
and early fall months of July, August, and September when they all
show potential decreases. For example, the monthly median values
of water-level/flow-velocity/SSC in March are projected to increase
from their baseline values of 225.7 m/0.65 m/s/22 mg/L to their cor-
responding values by the 2080s ranging from 226.6 m/0.75 m/s/
49 mg/L to 227.4 m/0.86 m/s/120 mg/L depending on the climate
models and emission scenarios considered. These results are also con-
sistent with the projected changes in the hydrologic regime as simu-
lated by the VIC model of the ARB. However, there are also clear
differences in the magnitudes of the projected changes resulting from
each of the two GCMs. The projected changes in the mean monthly
values of water level and flow velocity corresponding to the CanESM
are consistently higher than those of the CNRM. For instance, the
maximum water level change by the 2080s is 37% higher for CanESM
projection comparing with that of CNRM. The differences are even
more pronounced in the case of changes in SSC, where those corre-
sponding to CanESM projection exhibit up to 5 times higher concen-
tration than those of CNRM possibly because of the exponential
relationship between flow velocity and SSC. Such differences are
exhibited for both RCPs, and the magnitude of the climate change
effect is generally higher for the RCP8.5 emissions scenario compared
with that of the RCP4.5.

While the variation in the results corresponding to each GCM
show the sensitivity of the potential impacts to the particular climate
scenarios used to drive the hydrologic model, a more robust inter-
pretation of the results can be made by computing the mean values
of the projected changes corresponding to the two GCMs consid-
ered in this study. Figure 7 shows the ensemble projected changes
in mean monthly values of the three flow parameters between the

baseline and the two future periods. The results once again indicate
the seasonal variations in the magnitude of changes with the higher
projected increases in mean monthly values (of up to 1.3 m for
water level and 0.17 m/s for flow velocity} occurring in the winter
and spring months and a decrease (of up to 0.4 m for water level
and 0.05 m/s for flow velocity) occurring in the late summer and
early fall months of July, August, and September. The projected
changes are generally higher for the 2080s period compared
with the 2050s, and they are also larger for the RCP8.5 emissions
scenario compared with that of the RCP4.5, especially during the
latter period.

Projected changes in the concentration of suspended sediments
shows a pattern similar to that of the water level and flow velocity.
SSC is projected to increase for most of the year except the summer
months of July and August when it is expected to decrease. The
highest increase in SSC (of 93 mg/L} occurs in March, and the highest
decrease (of about 38 mg/L) occurs in August for RCP8.5 emission
scenario during the 2080s. The results also show some lags between
the months of highest increases in water level and flow velocity
(in February and March) and the months of highest increases in SSC
(mostly in April and May). This seems to be because of the lag time
between the increased sediment inflows at the upstream and lateral
(tributary) boundaries and their subsequent effect on SSC along the
study reach. All these results are consistent with the corresponding
patterns of projected changes in streamflow presented in Figure 3.
Table 3 also shows the combined effect of the overall projected
increases in discharge and SSC on the total sediment load transported
through the LAR and the corresponding changes with respect to the
1980s baseline period. The results show that the increases corre-
sponding to the different scenarios ranging from 21% for CNRM with
RCP4.5 to 89.7% for CanESM with RCP4.5 scenarios. The multimodel
mean projected increases in the sediment load transported by the LAR
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by the 2080s corresponding to the RCP4.5 and RCP8.5 emissions sce-
narios are 56.1% and 53.5%, respectively. These projected increases in
sediment load are attributable to the potential increases in the sedi-
ment generating capacity of a wetter climate along with the higher
sediment carrying capacity of a higher discharge.

4.2 | Projected changes in exceedance probability

The scenario simulation results are also presented in terms of proba-
bility of exceedance describing the likelihood of the daily mean value
of a specified flow variable being exceeded in a given time period.
Figure 8 presents the exceedance probabilities of daily mean water
level, flow velocity, and SSC for the baseline and future periods for a
location near Bitumount by combining simulation results correspond-
ing to the CanEMS and CNRM projections. The results show an overall
increase in the exceedance probabilities of each of the three flow
parameters for all future scenarios. For the RCP4.5 case, the exceed-
ance probabilities of lower flow and SSC values exhibit substantial
increases by the 2050s while the corresponding increases for higher
values do not occur until the 2080s. For example, the probability of
exceedance for a flow velocity of 0.7 m/s increases by ~10% (from
75% to 85%) by the 2050s and 15% (to 90%) by the 2080s. On the
other hand, for the RCP8.5 case, the exceedance probabilities for both
high- and low-flow parameters show noticeable increases by the
2050s, and only the low flows show further increases in their exceed-
ance probabilities by the 2080s. This is because channel overflow to
adjacent floodplains during periods of high flow prevents the water
level and mean flow velocity from increasing any further. Figure 8 also
shows that projected increases in exceedance probabilities of the SSC
(plotted in both logarithmic and non-logarithmic scales) are mainly for
lower concentrations (SSC < ~10 mg/L} following similar patterns of
changes to that of flow velocity (and therefore bed shear stress). Plots
of exceedance probabilities at other locations along the river have also

shown similar patterns of projected changes (not shown).

5 | SUMMARY AND CONCLUSIONS

The potential effect of climate change on the hydrodynamic and sed-
iment transport regime of the LAR is investigated. The main sources
of uncertainty in the study are the range of climate projections and
the corresponding hydrologic simulations. An attempt is made to cap-
ture the variations in the hydrologic response to a range of potential
climate projections by applying the VIC hydrologic model outputs cor-
responding to two of the CMIP5 GCMs (CNRM and CanEMS}
representing moderate and higher rates of changes in precipitation
and temperature over the study region, respectively, under each of
the two emission scenarios (RCP8.5 and RCP4.5). Statistical down-
scaling of the GCM climate scenarios is also important in that, in addi-
tion to removing possible biases, it disaggregates the climate data
(daily precipitation and temperature) to a higher spatial resolution that
is most appropriate to drive the process based and distributed VIC
hydrologic model. The projected increases in both precipitation
(+8% to +25%) and temperature (+2.8 to +7 °C) over the Athabasca
watershed are expected to alter the hydrologic regime in the river

WILEY——Z

by increasing the winter and spring flows and reducing the summer
flows as a result of increasing rain on snow events and earlier timing
of the freshet initiation because of the warming climate.

The transport model simulation study showed that the projected
changes in the hydrologic regime will have serious consequences on
the hydrodynamic and sediment transport regimes of the LAR. An over-
all increase in mean water level (by up to 1.3 m), mean flow velocity
{by up to 0.17 m/s), and suspended sediment consecration (SSC by up
to 93 mg/L) is projected for most seasons except in the summer when
they all show potential (but smaller) decreases consistent with the
hydrologic projections. The projected changes in these variables are
larger for the RCP8.5 emissions scenario compared with that of the
RCP4.5, especially during the latter period (2080s) when the changes
are generally higher. There is also an indication that there will be some
lag between the months of highest increases in water level and flow
velocity on the one hand and the months of highest increases in SSC
on the other because of the response time between the increased sed-
iment inflows at the upstream and lateral (tributary) boundaries and
their subsequent effect on SSC along the study reach. The scenario sim-
ulation results also show an overall increase in the exceedance proba-
bilities of all the three flow parameters for all future scenarios. For
the case of RCP4.5, the exceedance probabilities of lower flow and
SSC values exhibit substantial increases by the 2050s whereas the cor-
responding increases for higher values occurred only by the 2080s. On
the other hand, for the case of RCP8.5, the exceedance probabilities for
both high and low flow parameters have shown noticeable increases by
the 2050s, and only the low flows show further increases in their
exceedance probabilities by the 2080s. In all the above cases, there is
an inherent uncertainty in the magnitude of changes projected by the
cascade of models arising from a number of factors such as emission
scenarios, observed or estimated inputs to the models, sediment inflow
rating curves, and model parameters. However, the hydrodynamic and
sediment transport modelling approach applied in this study using
hydrologic projection corresponding to the two climate models (CNRM
and CanEMS) and the two emissions scenarios (RCP4.5 and RCP8.5)
depict the general direction of potential changes in the flow and
sediment transport regime of the LAR.

In general, climate change is projected to cause increasing precipita-
tion and temperature in the Athabasca watershed that will, in turn, alter
the hydrologic regime in the LAR system. Through hydrodynamic and
sediment transport simulation in the LAR, this study found that, by.the
end of this century, there will be a corresponding potential increase in
flow velocity and water level leading to an overall increase in sediment
load and transport in the LAR and to the PAD compared with the con-
temporary baseline period. Implications of such potential changes in
the transport characteristics of the river system to the mobilization and
transport of various chemical constituents and their effects on the
region's aquatic ecosystems are subjects of other ongoing investigations.
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HIGHLIGHTS

bis set of indicators

identifies changes in
Canada’s climate during
the past 50 to 100 years
and investigates selected
impacts of these changes
on Canadians and their
environment. Key findings
include:
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CLIMATE

Almost every part of southern Canada, from coast to coast, was warmer
at the end of the twentieth century than it was at the beginning.
Northwestern Canada has also seen strong warming over the past

50 years, but the Northeast has become cooler.

Most of Canada has become wetter, with increases in precipitation
ranging from 5% to 35%.

Because of increased precipitation, Canada was generally snowier at
the end of the twentieth century than at the beginning. Over the past
50 years, however, higher spring temperatures have reduced the
proportion of precipitation falling as snow in some parts of southern
Canada.

Sea surface temperatures have risen substantially on Canada’s west coast
but appear to have changed little on the east coast.

NATURE

Rising sea levels are making many areas along the Atlantic, Pacific, and
Beaufort Sea coasts more vulnerable to flooding and erosion.

Ice on rivers and lakes in most of Canada is breaking up earlier in the
spring. During the past 30-50 years, however, there has been a tendency
in much of the country towards earlier freezing dates in the fall.

Most glaciers in Canada are shrinking.

The area of the Canadian Arctic that is permanently covered by sea ice
has decreased by about a quarter since the late 1960s. Hudson Bay is
now ice free a week longer, on average, than it was 30 years ago.

A shorter ice season has made survival more difficult for polar bears on
the western side of Hudson Bay.
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Warmer temperatures may be contributing to recent increases in the
population of the mountain pine beetle, an insect pest responsible for
the destruction of valuable timber in B.C.

Key stages in plant development, such as budding, leafing, and flowering,

are occurring earlier, mainly because of earlier and warmer spring
weather.

EOPLE

The traditional knowledge that aboriginal people relied on in the past to
live off the land is becoming harder to apply as a result of more variable
weather and changes in the timing of seasonal phenomena. A shorter,
less reliable ice season has also made winter travel, hunting, and fishing
in the North more difficult and dangerous.

Although recent years have been marked by severe drought on the
Prairies, long-term data do not show that droughts are occurring
more often.

Since 1900, data for the Great Lakes show periodic changes in water
levels but no long-term trend towards lower water levels. Recent low
water levels, however, have had important consequences for shipping,
hydroelectric generation, and wildlife.

The frost-free season has been getting longer in most parts of Canada
because the last spring frosts have been happening earlier.

Heating needs across most of Canada have decreased during the past
century. Many parts of the country have also seen cooling needs rise.

There is no strong evidence that extreme weather events have become
more common in Canada, even though the 1990s witnessed some of the
most damaging and costly weather disasters in Canadian history.

Because of the large size of Canada,
the rate, extent, and impact of changes
in climate vary from one part of the
couniry to anotber. The indicators also
show that the links between climate
and specific impacts on nature and
people are often complex.

Indicators will continue to be
important tools for tracking the social,
economic, and environmental effects
of changes in our climate. Further
work on the existing indicators

and development of additional
indicators is needed to expand our
understanding of these impacits.
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IS CANADA’S CLIMATE CHANGING?

Climate affects just about every aspect of nature and human life.
The kinds of plants and animals that inhabit a particular place
are determined to a great extent by climate. So is the amount of
water in a river or the height of a shoreline. Likewise, our health and
safety, our comfort and mobility, our food supply, and our access to
1 water all depend in one way or another on climate, as do many
other things we need or value. When climate changes, all of these
are affected too — sometimes slightly, sometimes considerably,
sometimes for the better, and sometimes for the worse.

Canada’s climate has begun to change in a number of ways, and
some impacts of those changes are already noticeable. As citizens we
need to be aware of those changes and their consequences for the
world around us. That is why the Canadian Council of Ministers of
the Environment (CCME) commissioned this report. Its objective is
not to predict how climate change might unfold in the future but to
give Canadians some idea of how a changing climate may already
have affected their lives and the environment.

To do so, it uses what are known as indicators. Indicators are simple
things that we can measure to learn about the condition of something more
complex. In medicine, for example, blood pressure or body temperature are
common indicators of the health of the human body. In economics, gross
domestic product (GDP) indicates the wealth of a country by measuring the
value of what it produces, usually in a year. Indicator measurements can also be
tracked over a period of time to show whether or not there has been a change
in condition. A change in GDP, for example, tells whether a country is getting
richer or poorer, at least in money terms.

Climate change indicators do much the same thing. Some of them help us
determine whether our climate is changing or not. These indicators are based on
features of climate, like temperature and precipitation. Others indicate whether

And does it really matter?

or not a changing climate is affecting the environment and people’s lives. These
indicators are aspects of nature (like glaciers or sea level) or people’s activities
(like growing garden plants or crops or heating our homes) that are considered
sensitive to changes in climate. By tracking changes in the indicators over time,
we can get a fairly good picture of how climate has been changing during the
same period. We can also see how these changes are affecting our daily lives
and how we might need to respond.

Nearly 100 possible indicators were examined for this report. The dozen that
remain are the ones that best met the following criteria.

¢ The indicator had to measure changes that are important either for people or
the environment.

¢ Data for the indicator had to be reliable and available for a long period of
time, ideally 50 to 100 years or more. This is so that we can be more certain
that the indicator is actually reflecting real, long-term changes in climate
rather than natural short-term variations or cycles that change every few years
or decades.

¢ The influence of climate on the
indicator had to be clear and direct.
This is sometimes a difficult
requirement, because the
environment and human activities
are almost always subject to several
forces of change at once.

e Data for the indicator had to be
available in most parts of the
country that the indicator is relevant
to. This helps us see differences in
the impacts of changes in climate
across the country.




The 12 indicators have been grouped into two sections. The first includes those
whose impacts are more directly on nature; the second, those whose impacts are
more directly on people.

Because of the size and diversity of Canada, changes in climate are not
occurring at the same rate or in the same way in every part of the country.
That means that the indicators will also show different results in different parts
of the country. To provide both the detail and the broader picture needed to
understand these changes, the report presents each indicator through the
following four elements:

¢ a brief introduction that explains the indicator's importance and sensitivity to
climate

e a Focus section that looks at how the indicator has behaved over a period of
time in a particular part of the country

® a context section, called The Bigger Picture, that summarizes how the
indicator has behaved in other parts
of the country or in the rest of the
world and considers some of its
implications

* 3 boxed story or list of facts that
highlights additional information
about the indicator and its
significance.

Most of the indicators are based on
data that have been collected and
analyzed by government or
university researchers. In selecting
sources, care was taken to ensure
that the reliability and statistical
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significance of the data could be adequately assessed. Because this publication is
aimed at the general public, however, it does not provide extensive discussion of
analytical methods, although the statistical significance of the data is noted
where appropriate. Those interested in exploring such details further should refer
to the original sources of information listed at the back of the publication.

Some indicators also use information derived from traditional and local
knowledge. Traditional knowledge is the detailed environmental knowledge of
aboriginal peoples who still survive o a large extent by harvesting the plants,
animals, and other resources that the natural environment provides. It is expert
knowledge that depends on close observation, and some of it has been
accumulated over many generations.

CCME hopes that this brief report will give Canadians a better understanding of
how climate change can affect their lives and a desire to learn more about it.
The report ends, therefore, with references to sources of additional information
about climate change impacts and actions that individuals might take to address
their concerns about climate change in Canada.




C]Emate is often defined as average weather. More
precisely, it is the long-term average for a
particular time period and place. It is usually based on
weather data that cover a span of at least 30 years,
and it includes temperature, rain, snow, humidity,
wind, sunshine, air pressure, and other weather
characteristics.

Climate is naturally variable. It is never exactly the same
from one period to another. Sometimes it can shift
dramatically within a few hundred or thousand years,
as it does when ice ages begin and end. Usually it varies
within much narrower limits. For most of the past 1000
years, for example, the world’s average temperature
has remained within about half a degree of 14°C.

Over the past 100 or so years, however, the world’s
climate has changed noticeably. The world's average
temperature was approximately 0.6°C warmer at the
end of the twentieth century than it was at the
beginning, and the 1990s were the hottest decade in
140 years of global climate records. Such changes may
seem ftrifling, but the difference between global
temperatures now and at the peak of the last ice age is
a mere 5°C. Evidence of earlier climates suggests that
global temperatures have warmed more during the
twentieth century than in any other century during the
past 1000 years.

Why are temperatures rising? Part of the reason may be
an increase in energy from the sun. But atmospheric
scientists attribute most of the warming over the past
50 years to increases in the quantity of greenhouse
gases in the atmosphere. These are gases like carbon
dioxide, methane, and nitrous oxide that absorb and
retain heat from the Earth’s surface. They are a small
but extremely important part of the planet’s natural
atmosphere — so important, in fact, that without them,
Earth would be some 33°C cooler than it is now and
too cold to support life.

Since the early days of the industrial revolution some
200 years ago, huge increases in the burning of fossil
fuels like coal and oil and the replacement of large
areas of forest by farmland have greatly increased
atmospheric  concentrations of these gases.
Concentrations of carbon dioxide and other
greenhouse gases are still increasing, and as they do
climate scientists expect that global temperatures will
continue to get warmer.

Higher temperatures are not the whole story though.
They in turn give rise to changes in other features of
climate, such as rain and snowfall, winds, and the
movement of weather systems. As a result, the world is
not just becoming warmer. Weather patterns, like the
amount of rain or snow in a given season or the
occurrence of various weather extremes, are also
changing. Some of these changes are already
beginning to alter our environment - affecting the
shape and character of the landscape, the makeup and
behaviour of plant and animal communities, and the
quality of people’s lives.

Climate hasn't changed evenly around the world. Some
parts of the globe have warmed more than the
average. Others have warmed less. Some have even

cooled. Because of the large size of Canada, it is no
surprise then that the rate, extent, and impact of
changes in climate vary from one part of the country to
another.

Climate Records

When studying climate change, researchers use
climate records that cover as long a period of time as
possible. That makes it easier to distinguish between
real, long-term change in the behaviour of the
climate system and temporary changes, lasting only a
few years or decades, that result from the system’s
natural variability.

In Canada, long records dating back 100 years
or more are available for the southern half
of the country. However, in the North — Yukon, the
Northwest Territories, Nunavut, northern Quebec,
and northern Labrador — records dating from before
the 1950s are rare. To get the best possible
understanding of climate change in Canada, then,
we have to look at both a 100-year picture that
covers only the southern half of the country and a
50-year picture that covers the whole country.

The two pictures are generally similar, but in some
cases they disagree. That may be because changes
that can dominate the shorter 50-year picture do not
show up as strongly when looked at over a 100-year
time span. Or it may be that the 50-year picture is
showing new changes that were not evident earlier.
It is difficult to determine, however, whether changes
that show up only in the 50-year picture are
temporary or represent a real and continuing pattern
of change.
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Temperature

Whether we look at the 50-year or the 100-year
picture, it is clear that temperatures have been
changing in just about every part of Canada. The 100-
year picture shows that southern Canada as a whole
warmed by 0.9°C between 1900 and 1998. During
that time, the greatest warming — about 1.5°C - took
place on the Prairies and the least — about 0.5°C — on
the east and west coasts.

The 50-year picture, from 1950 to 1998, is more
complicated. It still shows most of the country getting
warmer, especially in the West and Northwest.
However, it also shows that temperatures in parts of

000152

Ontario, Quebec, and the Maritimes changed little
during this period, while the northeastern corner of the
country — eastern Baffin Island, northern Quebec, and
Newfoundland and Labrador, actually became cooler.
The greatest warming occurred in the Mackenzie Basin,
where the average annual temperature increased by
2°C over the 50 years. The greatest cooling — as much
as 1.5°C - has been in parts of northern Quebec and
Labrador. For all of Canada, the average temperature
change during this period was 0.3°C.

In both the 50- and 100-year pictures, the greatest
amount of warming has occurred in spring, and the
next greatest in winter. Of all the seasons, fall has
warmed the least.

Regional Trends in Average Annual Temperature

Over the course of the twentieth century, all of southern
Canada, from B.C. to Newfoundland and Labrador,
warmed to some extent. In these maps, southern Canada
is defined as the region lying south of the 60th parallel
(the line that forms the northern border of B.C., Alberta,
Saskatchewan, and Manitoba).

Since 1950, the greatest warming has occurred in the
West and Northwest, while the Northeast bas cooled. An x
indicates resulls that are statistically significant. That
means that scientists have a high degree of confidence
that the changes are part of a real long-term trend and
are not just due to chance.

National Annual Temperature Trends
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The graph shows the difference between each year's average
temperature and the average for 1961 to 1990. The dark line
running through each plot smooths out the year-to-year
differences and makes it easier to see the general pattern of
change over time. In southern Canada, temperatures rose
rapidly between the early 1900s and the 1940s. They then fell
stightly until the late 1960s but bave continued to rise since
then.
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Highs and Lows

Climate change is usually discussed in terms of changes
in average temperature, but averages don‘t tell the
whole story. How warm it gets during the day and how
cool it gets at night can also have important effects on
people and the environment. Daily highs, for example,
have a substantial influence on the growth of plants,
while overnight lows determine when the first and last
frosts occur and thus influence the length of the
growing season.

For humans, higher daytime temperatures reduce
heating requirements in the winter but increase the
need for cooling in the summer. In the North, warmer
nighttime temperatures affect transportation by
shortening the number of weeks in which it is possible
to travel on the ice and frozen ground. Changes in daily
highs and overnight lows can have numerous other
effects as well on everything from human health and
safety to the survival of insect pests.

Over the past 100 years, daily high temperatures have
risen in every province of Canada. Daily lows, however,
have risen much more — in some cases twice as much,
mainly because of strong nighttime warming in the
earlier part of the last century. Both highs and lows
have also increased more in winter than in summer.

In the shorter 50-year record, in contrast, significant
differences between daytime and nightime warming
do not show up in many parts of the country. However,
some important seasonal differences are apparent. In
Canada‘’s Northwest, both winter and summer
temperatures have increased, but the increase in winter
temperatures has been much greater. In the Northeast,
temperatures have cooled in winter but have become
somewhat warmer in summer.

What all of this means is that — except for the
northeastern corner of the country — more warming
has gone on at the lower end of the temperature scale
than at the higher end. The reduction in the number of

Trends in Daily Highs

cold winter nights has been more noticeable than the
increase in hot summer days. So far, then, a warming
climate has not made Canada appreciably hotter, but it
has made it less cold.

differences between daytime and nighttime temperatures have been far less striking. The x°s in all maps indicate trends that
are statistically significant.
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Precipitation

As well as becoming warmer, most of Canada has
become wetter. Almost all of southern Canada, except
the southern Prairies, saw significant increases in
precipitation between 1900 and 1998. Most of
southern Canada now receives about 5-30% more
precipitation than it did in 1900, Since 1950, the
central Arctic has also seen significant increases, in
some cases as much as 35%. The increases were
evident in all seasons, although since 1950 they have
been most widespread during the fall. Some parts of
the country, however, experienced seasonal decreases
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in precipitation during this period. These occurred
mostly in winter and spring.

The trend towards more precipitation is consistent with
the way that our climate is expected to change in a
warming world. That is because higher temperatures
evaporate more water from the Earth’s surface and a
warmer atmosphere can hold more water vapour. That
makes more moisture available in the air to fall as rain
or snow, and in most regions that is likely to result in
mare precipitation during the year. Some areas may still
get drier, however, as a result of changes in the
circulation of the atmosphere.

Regional Precipitation Trends

%o
. 45
1900-1998 a5 .
= ¥
B 4
| 15 : |
5 ]
x
= 5 v
Vg
15 i ]
".‘-_ X ){ f
25 S |
_ 33 ) f
Y |
Source: Adapted from Zbang el al., 2000 |
e e et T TR Tt e e e R e i e T

The maps show average changes in annual precipitation (in per cent) for southern Canada between 1900 and 1998 and all of

Canada between 1950 and 1998. Almost all of the country, except parts of the soutbern Prairies, has seen an increase. An x

indicates changes that are statistically significant.
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Canada has become wetter during the twentieth century.
The graph shows the difference (in per cent) between each
year’s average precipitation and the average for 1961—1990.
The dark line through the centre of each plot smooths out
year-to-year differences so that longer-term changes are
easier to see.




Snow and Rain

A warmer atmosphere may also affect the amount of
precipitation that falls as rain and the amount that falls
as snow. That is partly because the increases in
precipitation that come with a warmer atmosphere
may not be evenly distributed between the cold
seasons (when precipitation is more likely to fall as
snow) and the warm seasons (when it will fall as rain).
It is also because a warmer climate is likely to have
more fal!, spring, and even winter days when
temperatures are too high for precipitation to fall as
snow. Ovear time, such changes can be expected to
make Canada a rainier but less snowy place. What has
actually happened so far, however, is more
complicated. The trends depend very much on what
part of the country you look at and when.

The 100-year precipitation picture actually shows the
southern half of Canada becoming somewhat snowier.
That's partly because of more precipitation in winter
(which usually falls as snow) and partly because a larger
proportion of fall precipitation fell as snow. Over the
past 50 years, however, the proportion of precipitation
falling as snow in the South has gone unchanged or
decreased. These decreases are mainly a result of
higher spring temperatures that have caused more
precipitation to fall as rain. In some areas, though, they

are the result of less winter and spring precipitation.
But even though snow made up a smaller proportion of
total precipitation in these years, the second half of the
twentieth century was still snowier in southern Canada
than the first — simply because the total amount of
precipitation in the second half was greater

In the North, the past 50 years have seen an increase in
the proportion of the year's precipitation that falls as
snow. That reflects an increase in precipitation
generally, especially during the cold seasons — fall,
winter, and spring — when temperatures are still mostly
cold enough to favour the formation of snow.

Whether precipitation falls as rain or snow is not a
trivial matter. Less snow can result in lower snow-
clearing costs, fewer transportation delays, less time
lost at work, and fewer deaths and hospital admissions
as a result of accidents, exposure, and injuries and

heart attacks from snow shovelling. More rain in
winter, however, could be a serious hazard if it occurs
as freezing rain.

Snow is also a source of many ecological, economic,
and social benefits. Snow stores moisture during the
winter, and a lack of it can result in serious water
shortages later in the year for hydroelectric systems,
industries, farms, municipalities, inland waterways, and
freshwater fisheries.

Finally, changes in snow cover can play an important
role in climate change. Snow is highly reflective, and
extensive snow cover retards the onset of warmer
temperatures in spring by reflecting incoming sunlight
away from the Earth’s surface. When spring
precipitation falls as rain rather than snow, the snow
cover disappears faster and warmer weather arrives
earlier.

Trends in the Ratio of Snow to Total Precipitation
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The maps show changes in the proportion of total precipitation that falls as snow. The green squares indicate that the amount
of snow in the total precipitation mix has increased. Red indicates a decrease. An x indicates results that are statistically

significant.
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Sea Surface Temperature

The world’s oceans are an important part of the climate
system. They are a source of moisture for the
atmosphere and a reservoir and transport system for
heat. In fact, the top few metres of the world’s oceans
hold as much heat as the entire atmosphere. What
happens to ocean temperatures is a crucial part of
climate change.

The surface layer of the ocean is also important
ecologically, because that is where sea life is most
plentiful. Many factors affect the vitality of sea life, but
water temperature is particularly significant. Fish, for
example, are sensitive to water temperature and will
have difficulty reproducing and surviving in water that
is either too hot for them or too cold. Many species, in
fact, will change their migration routes and feeding
grounds to stay within their preferred temperature
range. Water temperature also affects the ease with
which winds and storms can replenish the nutrient
supply of the surface layer by mixing it with the colder,
nutrient-rich water below. Cold, salty water mixes best
because it is very dense. Warmer water doesn‘t mix as
easily because it is less dense and tends to float on the
cooler water underneath it.

The oceans too have been warming, and like the
atmosphere they have not warmed at the same rate
everywhere. As with air temperatures, complete sets of
measurements going back several decades are also
needed to detect reliable trends in sea surface
temperatures. Unfortunately, records of this kind for
many Canadian locations are not available, and that
makes it difficult to put together a 50- or 100-year
picture of temperature changes in Canadian coastal
waters.
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The best data come from the Pacific coast, where
lighthouse keepers have been measuring sea surface
temperatures at several locations along the coast since
the first half of the twentieth century. These records
show temperature increases ranging from 0.9°C per
century off the west coast of Vancouver Island to 1.8°C
per century in the Georgia Basin.

Complete long-term records for the Atlantic coast are
fewer and harder to assess. The best available set, for
Cape Spear, Newfoundland, shows no long-term
change in temperature. Generally, however, the results
for the Atlantic and Pacific coasts agree with the
general pattern of air temperature change in these
areas.

As for other areas, such as the Gulf of St. Lawrence and
the Arctic Ocean, records are either too short to give an
accurate picture of climate change or need further
analysis. It will be some time, therefore, before we have
a good idea of how sea surface temperatures on all of
Canada’s coasts are changing.

Climate Change - What Next?

Change in Sea Surface Temperature, 1914-2001
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Source: Environment Canada, with data from the British Columbia Ministry
of Water, Land and Air Protection and Fisheries and Oceans Canada I
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Sea surface temperatures have risen substantially on the west
coast but appear fo have changed little on the east. The rate of
temperature change (in °C per century) is indicated in the
blue circles. NC indicates no change.

Canada’s climate has changed, and in most regions of the country Canadians are now experiencing
climates that are recognizably different from those that were familiar to their grandparents.

In looking at the indicators that follow, we should keep in mind that these changes are still continuing.
In fact, the amount of climatic change seen over the past century is likely to be quite small compared to
what most scientists expect to occur over the next 100 years and beyond. Changes that are now just
becoming apparent are likely to become more obvious in the future, and other changes that have not
yet been detected can be expected to emerge. That makes it important to continue tracking climate
change and its many impacts. Indicators like the dozen that follow and others yet to be developed will
be needed to help us understand those changes and their effects on us and our environment.
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VVeather and climate shape the physical environment. As
a result, changes in climate should be clearly reflected
in changes to our seas, lakes, rivers, and lands.

Changes in climate also affect plants and animals. However,
the effects on Canada’s forests, on freshwater fish habitat, or
on the spread of natural pests, for example, are harder to
interpret because living things vary in their ability to adapt to
different climates. They may be affected by other stresses as
well, such as habitat loss or pollution.

The six indicators selected for this section focus on physical
features and living things that have shown a very clear
sensitivity to changes in climate. They are:

e Sea Level Rise

® Sea Ice

e River and Lake Ice
* Glaciers

e Polar Bears

e Plant Development
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Rising sea levels are
making Canadian coasts

nore vulnerable to.
- flooding and erosion.

ising sea levels threaten familiar shoreline

environments. Coastal wetlands, which
are important ecosystems and barriers against
shoreline erosion, gradually disappear. Bluffs
and beaches are more exposed to erosion by
waves, groundwater is more likely to become
contaminated by salt water, and low-lying
coastal areas may be permanently lost. In
addition, wharves, buildings, roads, and other
valuable seaside property face a greater risk of
damage as a result of flooding from storms.

Although global sea levels have been rising
since the last ice age, a changing climate is
causing them to rise faster. That’s mainly
because a warmer climate causes sea water to
expand as it warms, but water from melting
glaciers and polar ice caps is also contributing
to the rise. Over the past century, these factors
have raised the average level of the world’s
oceans by between 10 and 20 cm.

Local movements of the land as it adjusts to
post-ice age changes can affect sea level too.
Along coasts where the Earth’s crust is rising,
sea levels will increase more slowly or may
even fall. Where the Earth’s crust is sinking,
sea level rise will be greater. As a result,
changes in sea level can vary considerably
from place to place.

Climate, Nature, People
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\:114/ 5 Charlottetown, P.E.I.

Charlottetown is seriously threatened by rising sea
levels. Much of its historic core lies just a few metres
above the sea, and over the past century the city's
average sea level has risen by nearly 30 cm. About
20 c¢m of that increase is probably the result of local
sinking of the land after the last ice age. The rest can be
linked to global sea level changes resulting from a
warmer climate.

Charlottetown is not about to disappear permanently
under the ocean, but higher sea levels are increasing its
exposure to severe flooding from storm surges. Storm
surges are caused by low air pressure and onshore
winds and can temporarily raise the local water level a
metre or more above normal. When a large storm surge
occurs at the same time as very high tides, extensive
flooding occurs.

Between 1911 and 2001, seven storm surge events
were large enough to flood the Charlottetown
waterfront. But as the sea continues to rise, increasingly
smaller storm surges will cause flooding, and large
storm surges will reach further inland if the land is not
protected. If the sea had been at its present level
throughout the twentieth century, storm surges would
have flooded the city's waterfront on two more
occasions.

e

Charlottetown Annual Mean Sea Level
183 1

Height above lowest low tide (cm)

1911 1923 1935 1947 1959 1971 1983 1995
Year
Source: Adapted from Parkes et al., 2002

The annual sea level at Charlottetown between 1911 and 1998 is shown bere
in centimetres above the lowest expected low tide level. As well as contributing
to long-term increases in sea level, climate also contributes to seasonal and
year-to-year variations.




THE BIGGER PICTURE

With the longest coastline in the world, Canada is
threatened on several fronts by rising sea levels.
However, the possible impacts vary considerably from
one place to another. In Atlantic Canada, coastal areas
face the possibility of more frequent storm-induced
flooding and greater rates of erosion. In Quebec, there is
a growing risk that seaside roads along the North Shore
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appear to be rising. Coastal erosion there is made worse
by the melting of sea and ground ice and is already
causing the loss of town waterfront and structures in
places such as Tuktoyaktuk.

In B.C. much of the coast is too steep and rocky to be
seriously affected by sea level rise. Nevertheless, Prince

Rupert, the highly urbanized Fraser Delta, and many
low-lying areas of ecological and archaeological interest
on Vancouver Island, the Queen Charlottes, and the Gulf
Islands face a growing risk of flooding and erosion as a
result of higher sea levels.

of the Gulf of St. Lawrence, on the Gaspé Peninsula, and
on the Tles-de-la-Madeleine will be damaged by coastal
erosion and landslides.

Another highly vulnerable area is the Beaufort Sea coast
— one of the few parts of the Arctic where sea levels

Ocean
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THE GREAT STORM SURGE OF JANUARY 21, 2000

he storm rolled in from the Carolinas, walloping Atlantic Canada with up to 54 cm of snow and a
1.4-metre storm surge that reached parts of the Canadian coast just as unusually high tides were

nearing their peak. The maximum water level exceeded the previous
record by almost 40 ¢cm in Charlottetown and even more along parts
of the New Brunswick coast. As the storm passed through, massive
chunks of ice piled up against the shore and the sea rushed in,
flooding streets and buildings.

In Charlottetown, ice damaged wharves and knocked a lighthouse off
its foundations. Much of the downtown core was flooded, power
supplies were threatened, and city workers made makeshift dikes out
of snow to hold back the incoming water. At the city’s largest hotel,
floodwaters came within metres of the underground parking garage.

Buildings were flooded and several people had to be evacuated from
homes in seaside communities around PE.l. and across the
Northumberland Strait in New Brunswick and Nova Scotia. in Shediac,
New Brunswick, boats and a backhoe were pressed into service to
rescue stranded residents. At Malagash Point, Nova Scotia, two
cottages were lifted off their foundations and carried several hundred
metres down the beach. The storm also brought severe damage to
the island of Newfoundland. High waves battered homes in Port aux
Basques, while in Lamaline, on the Burin Peninsula, several houses
were flooded and a breakwater was destroyed. Residents described it
as the worst flooding to hit the village since the tidal wave of 1929.
Miraculously, no lives were lost, but the storm left millions of dollars
of damage in its wake.

Sea levels on both the Atlantic and Pacific coasts are rising but they are falling along much of the Arctic coast.

The possible impacts of sea level rise depend not only on the rate of increase but on the coastline’s sensitivity
to bigher sea levels. Sensitivity is determined by such factors as the height of the shoreline, its resistance to

erosion, and the force of incoming waves.

Climate, Nature, People
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“The sea ice, which is
like land to us Inuit,
\ bas started to change...”

L - e EH%’ -

ea ice is essential to the survival of many

...+ Arctic animals, and people in northern
communities depend on it for hunting and
fishing. It protects sensitive coastlines from
wave erosion, and it influences local air and
water temperatures and the changing of the
seasons. It is also a danger to offshore oil rigs
and an obstacle and hazard to shipping. Sea

ice occurs along more than 90% of Canada’s
coastline. Only the Pacific coast is ice-free
all year.

Canadian Arctic waters are almost completely
ice covered in winter, but the ice normally
begins to melt in July and doesn’t refreeze
until October. Some more southerly areas, like
Hudson Bay and the Beaufort coast, become
almost completely ice free in August and
September. Other areas retain some or even
quite a bit of ice cover throughout the year.

Sea ice is affected not only by air temperature
but also by wind, snow cover, sunshine, the
temperature and saltiness of the sea, and
ocean currents, Changes in any of these
factors can cause large year-to-year variations
in the extent and thickness of sea ice and in
the length of the ice season. Over the longer
term, though, changes in air temperature are
one of the most important influences on the
amount of sea ice.

Climate, Nature, People

~ The Western Arctic

The western Arctic warmed considerably during the
latter half of the twentieth century. It is therefore an
area where we might expect to see a decrease in the
amount of sea ice as a result of more melting in
summer. That, in fact, appears to be happening. Over
the past three decades, the area covered by sea ice
throughout the year has shrunk by an average of about
80,000 square kilometres. That's an area slightly larger
than New Brunswick and about a quarter of the area
covered at the end of the 1960s.

The ice may also be getting thinner, but estimates of
how much thinner are difficult to obtain. American
scientists, using data collected by submarines,
concluded that the average ice thickness in the Beaufort
Sea at the end of September had decreased by about
45% between 1958-1976 and 1993-1997. Those
results, however, were based on only a small number of
submarine tracks. A more recent Canadian lce Service
study suggests that the ice may have thinned by only a
quarter of that amount. Ongoing research suggests that
the answer may lie somewhere between these
estimates.

Permanent Ice Coverage — Western Arctic

1969 1973 1977 1981 1985 1989 1993 1997 2001

Year
Source: Environment Canada

Permanent sea ice is ice that doesn’t melt in the summer but remains
throughout the year. In the western Arctic, the area covered by permanent sea
ice bas decreased by about 25% since 1969. Because these records cover only a
Jfew decades, however, we can’t be completely sure whether this trend is the
result of natural variations in the Arctic climate or longer-term climate
change.

An ice road crosses the frozen Beaitfort Sed.

39100



THE BIGGER PICTURE

Sea ice coverage has decreased in the eastern Arctic as
well and at about the same rate as in the west. In
Hudson Bay, the ice-free season is now more than a
week longer than it was 30 years ago. Along the Atlantic
coast and in the Gulf of St Lawrence, however, no clear
trend has developed. In 2002, ice coverage in the Gulf
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In the Arctic, the season open to shipping is becoming
longer, promising easier access to northern resources
and renewing interest in trans-Arctic shipping routes. As
other nations become more interested in these routes,
however, Canada’s sovereignty over its Arctic waters
may be challenged.

Less sea ice can also mean more climate change. Ice, like
snow, reflects much of the sun’s energy back to space.
When less ice covers the oceans, more of the sun’s
energy is able to warm the Earths surface and
temperatures rise higher and faster, particularly in polar
regions in the spring.

hit its lowest level in more than 30 years, but ice
accumulations in the area have varied considerably from
one decade to another.

SEA ICE AND THE INUIT

Changes in Arctic sea ice are now making it harder for
some polar bear and seal populations to survive. For
many Northerners, travel over the ice has also become
more dangerous and less reliable, and hunting on the ice
has become more difficult. In addition, sensitive coastal
areas along the Beaufort coast and in the Gulf of
St. Lawrence face a higher risk of erosion as longer
ice-free periods increase the exposure of shorelines to
high waves from storms.

Seal pups are born on the ice and must stay there until they can swim. In early 2002, many harp seal pups

were lost in the Gulf of St. Lawrence when a mild winter resulted in a luck of sed ice.

he Inuit, who rely on the ice for hunting and fishing, have an extensive knowledge of past and present ice
conditions. The changes reported by the Inuit observers below not only provide further evidence of sea ice
loss but also show how Inuit life is being affected.

“We used to go on the sea ice with dog sleds to bunt seals -
now we bave to use boats... We used to go a long way
out - now we hunt close to shore”

Andy Carpenter (Sachs Harbour, Northwest Territories)
Sea Ice Variability and Climate Change Workshop, University of Winnipeg, 2002

“The sea ice, which is like land to us Inuit, bas started to
change its characteristics. The sea ice now shears off, and once
it starts to melt there is no stopping it”

Larry Audlaluk (Grise Fiord, Nunavut)
Elders’ Conference on Climate Change, Cambridge Bay, 2001

“Thin ice is now the norm in Frobisber Bay.. Even in what we
used to call early spring, the sea ice is now precarious and
downright unnavigable by snowmobile in some areas.”

Pauloosie Kilabuk (Iqaluit, Nunavut)
Elders” Conference on Climate Change, Cambridge Bay, 2001

“Now, even before the end of May, the sea ice bas broken away.
We bave bad a few cases where Inuit bad to be rescued by
boat, as a whole coastline bad become icefree. We may no

longer be able to barvest seals or polar bears.”

Zach Novalinga (Sanikiluag, Nunavut)
Elders’ Conference on Climate Change, Cambridge Bay, 2001
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Freeze-up and breakup
times are cbangmg, and

qr}@wf
he formation and breakup of ice on
A rivers and lakes marks not only the
changing of the seasons but also a change

in the way that water can be used for travel,

fishing, and recreation. It has important
consequences for fish and other aquatic life
100, because ice blocks the transfer of
oxygen from the air to the water. In
addition, changes in the duration of ice
cover can affect the food supply for aquatic
life, while changes in freeze-up and breakup
times can cause birds to change their
migration patterns. Spring breakup on rivers
also brings a risk of floods caused by ice
jams and damage to bridges and other
structures from floating ice and debris.

The timing of freeze-up and breakup
depends on a number of things, including
precipitation, wind, sunshine, and various
features of the water body itself, such as its
size and the characteristics of its currents.
Spring breakup times are more variable
because they are also influenced by the
amount of snow cover and the coldness of
the preceding winter. Air temperature,
however, is particularly important for both
freeze-up and breakup, and changes in the
timing of these events provide a good
reflection of trends in fall and spring
temperatures.

Climate, Nature, People

Date

Over the years, many people other than scientists
have kept surprisingly good records of freeze-up
and breakup dates. Where such records are avail-
able, freeze-up and breakup times can sometimes
be traced back a century or more. In the case of
the two locations shown here — Swift Current Creek in
southwestern Saskatchewan and Lake Simcoe in south-
central Ontario — the records date from the 1860s and
1850s respectively. They show that the average freeze-
up date for Lake Simcoe is now about 13 days later
than it was 140 years ago, and the average breakup
date is about 4 days earlier. For Swift Current Creek,
over a period of about 115 years, the change is more
dramatic. Freeze-up is now about 24 days later and
breakup about 14 days earlier.

These results are what might be expected from the
temperature record of the past century, which shows
more warming in southern Saskatchewan than in
southern Ontario.

Swift Current Creek, Saskatchewan Lake Simcoe, Ontario

27 Aug | — — — == 27 Aug
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[
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2 Jun | Breakup date 2 Jun Breakup date

12 Jul 12 Jul
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Year Year

Source: M. Futter/Ecological Monitoring and Assessment Network

Over the past century and a half, Swift Current Creek and Lake Simcoe have been freezing later in the fall and breaking up earlier in the spring.
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THE BIGGER PICTURE

An international team of scientists recently used various
historical records to compile freeze-up and breakup
dates for 39 rivers and lakes in Europe, Asia, and North
America. They found that over the past 150 years, these
lakes and rivers were freezing later in the fall and
breaking up earlier in the spring. They concluded that
across the Northern Hemisphere freeze-up is now
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occurring an average of 5.8 days later than it did a
century ago, while breakup is happening 6.5 days
earlier. In Canada the few rivers and lakes for which we
have long historical records — like Swift Current Creek
and Lake Simcoe — tend to fit the pattern of later freeze-
up and earlier breakup.

BETS AND BELLS ON THE YUKON - SPRING BREAKUP AT DAWSON CITY

hanks to the gambling instincts of a few prospectors, breakup records for the Yukon River at Dawson City
go back to 1896. That spring, after betting on the exact minute when the breakup would start, the men set
a series of wooden tripods across the middle of the river, ran a cord from them to a bell on the shore, and waited

for it to signal the first shifting of the ice.

The bell has been set up every year since. It has rung as early as April 9 and as late as May 28. For most of the
twentieth century, breakup was a May event, but since the mid-1980s April breakup dates have been more

common. The average
spring breakup date
now arrives about 6
days earlier than it did
a century ago.

Our most extensive and reliable source of scientific data
for Canada, however, covers only the past 30 to 50 years
and reveals a more complex pattern. It shows breakup
starting earlier in the spring almost everywhere in the
country except in the Atlantic region — but it also shows
a widespread tendency towards earlier freeze-up dates
in the fall. The net result is that there has been an
increase during this period in the amount of time that
most Canadian rivers and lakes remain ice-covered. The
largest increase — more than a month — has been in
Atlantic Canada.

These results match up well with the way that
temperatures have changed in different seasons and
different parts of the country over the past half century.
Although they differ from the longer-term results, they
don't contradict them. They merely reflect the fact that
different patterns may show up when climate is viewed
over shorter and longer periods.

As a result of a recent string of warm years, there has
been increasing concern about the difficulties that a
shorter or more unpredictable ice season might bring to
isolated northern settlements. Frozen lakes and rivers are
essential to winter travel in the North. Hunters and
trappers depend on them. So do whole communities
whose supplies are trucked in from the south on winter
roads that are built in part over frozen rivers, lakes, and
bogs.

Manitoba, for example, builds about 2400 km of these
roads every winter, and more than 25,000 people in 29
settlements rely on them. In 1997-1998, when the
winter road season was unusually short, the provincial
government had to supply these communities by air. The
additional costs reached $14 million, or about three
times the cost of building the winter road system. During
the winter of 2001-2002 a number of the roads did not
open until February, and one did not open at all.
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Glacier shrinkage is
changing the landscape
and threatening water- |

}upplies._

laciers are powerful tourist attractions,

* but they are also a significant source
of water for many rivers and streams. They
therefore have a great influence on stream
flow and the things that depend on it,
such as power generation, irrigation,
municipal water supplies, fish and other
forms of aquatic life, and recreation.

The total size of a glacier is closely linked
to two climate-related phenomena: the
amount of snow that falls on it in the
winter and the amount of snow and ice
lost to melting in the summer. Growth or
shrinkage of the glacier eventually causes
its front to advance or retreat, although the
position of individual glacier fronts can
change at different rates because of
differences in the glaciers’ elevation,
length, speed of movement, and other
factors.

Warmer temperatures increase the rate at
which a glacier melts, and so does more
rainfall. More snowfall, on the other hand,
adds to a glacier’s growth. in most areas,
however, warmer temperatures are having
a greater effect on glacier size than
changes in either rain or snow.

Climate, Nature, People
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Brltlsh Columbia

Most of the glaciers and icefields in British Columbia
have lost substantial amounts of ice over the twentieth
century. The indicator presented here records what
is happening to two mountain glaciers in different
parts of southern B.C. — the Helm Glacier in Garibaldi
Provincial Park north of Vancouver and the lllecillewaet
Glacier in Glacier National Park near the Alberta border.

As the graph shows, both glaciers shrank by more than
a kilometre between 1895 and 1995, although they
have done so at different rates. The Helm Glacier has
shrunk fairly steadily, but the lllecillewaet Glacier
has changed more erratically, shrinking rapidly in the
early part of the last century but then advancing in the
1970s and 1980s before staring to shrink again. The
temporary growth was probably a result of a period of
increased snowfall at higher elevations that offset the
melting at lower levels.
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The graph plots the distance in metres between the positions of the glacier
Jronts in 1900 and their positions in other years. The minus values indicate
that the glacier front bas shrunk from its position in 1900.




THE BIGGER PICTURE

Since 1950, the greatest warming in Canada has
occurred in the west and the northwest. Most glaciers in
these regions are also shrinking rapidly. The 1300 or so
glaciers on the eastern slopes of the Rockies, for
example, are now about 25% to 75% smaller than they
were in 1850. The area of warming also covers many of
the High Arctic islands in Nunavut, where glaciers such

GLACIER FACTS
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as the Melville Island South Ice Cap have been shrinking
gradually since at least the late 1950s. In eastern
Nunavut, however, the situation is more complex: some
glaciers are shrinking, while others are growing.

The melting of glaciers is a concern for Alberta,
Saskatchewan, and Manitoba. Farmers depend on

¢ Put them together in one place and Canada’s 200,000 square kilometres of glaciers and icefields would cover
an area about half the size of Newfoundland and Labrador. After Antarctica and Greenland, Canada has more

glacier ice than any other part of the world.

¢ Meltwater from glaciers along the Alberta—B.C. border ends up in all three of Canada’s oceans — the Pacific,

the Arctic, and the Atlantic (through Hudson Bay).

e The Thompson glacier on Axel Heiberg Island in the Canadian High Arctic is growing while the neighbouring
White glacier is shrinking. Both have been affected by earlier cooling and more recent warming, but the
smaller White glacier has responded faster to the warming.

e Glaciers trap air, and all the chemicals in it, when they freeze. Air bubbles trapped in the ice are a valuable
source of information about past climates and environments. More recently, glaciers have become a resting
place for toxic chemicals deposited from the air. When the glaciers melt, these chemicals are released into rivers
and lakes. Toxic chemicals that were once stored in the ice of Bow Glacier have now been detected in the

waters of Bow Lake in Banff National Park.

* Alpine ice patches — mini-glaciers just a few hundred metres long or wide — are disappearing rapidly from
Yukon mountain ridges. Their disappearance is producing a treasure trove of ancient human and animal
artifacts. Because the ice is vanishing so rapidly, however, archaeologists are having trouble investigating all the
new discoveries before the material decays or is disturbed.

¢ Wedgemount Glacier
near the resort town
of Whistler, B.C., has
shrunk hundreds of
metres in just the
past two decades.

Wedgemount'»g;g ;.RE =

glacier-fed rivers like the Saskatchewan and the Bow for
irrigation water, and cities like Edmonton, Calgary, and
Saskatoon rely on them for municipal water supplies and
recreation. At The Pas in Manitoba, reduced flows on
the Saskatchewan could interfere with the native fishery
and hydroelectric power generation.

Although the early stages of glacier shrinkage from
melting are likely to increase the water supply to rivers,
the flow of meltwater will eventually decrease as glaciers
get smaller. The loss of water could be substantial. In a
dry August, for example, about 25% of the water in the
Bow is glacial. Recent evidence indicates that the
amount of glacier water entering the Prairies’ largest
river, the Saskatchewan, has already begun to decrease.

What's happening in Canada is happening in other parts
of the world. According to the World Resources
Institute, the total size of the world's glaciers has
decreased by about 12% during the twentieth century.

Source: Adapted from Canadian Geographic, 1998, and National
Atlas of Canada

Areas with glaciers and ice caps, shown bere in blue, are
Jfound in B.C., Alberta, Yukon, the Northwest Territories,
and Nunavus.
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Polar bears are superbly

lar bears spend most of their

22 lives on a frozen sea. This harsh
environment is critical to their survival,
because it is on the sea ice that they
find the seals that are their main source
of food.

Climate change is expected to reduce the
extent and thickness of sea ice in many
parts of the Arctic and cause it to break
up earlier. A shorter ice season would

not only make it more difficult for polar
bears to hunt but could also affect the
abundance of their prey. These changes,

if they continue, could eventually threaten
the survival of polar bears in many, though
not all, parts of Canada’s North.

Climate, Nature, People
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Western Hudson Bay

Polar bears in the northern Arctic can stay on the ice
year-round, but on Hudson Bay the sea ice breaks up in
the summer and is half gone by late June or mid-July.
Although the bears stay on the ice as long as possible,
they eventually come ashore, usually by late July or early
August. While on land they eat very little, living mostly
on fat reserves built up during their last few months on
the ice. The later they leave the ice, the fatter they are,
and the better their chances of survival. If the ice breaks
up early, the bears must survive longer on less fat.

The timing of breakup varies considerably from one
year to another, but by the late 1990s the ice on the
western side of the bay was breaking up about two
weeks earlier on average than it had in the late 1970s.
According to scientists who have been studying polar
bears in the region during those same years, the trend
towards an earlier breakup has been matched by a
decline in the physical condition of the bears. The
animals have been getting thinner during their stay
ashore and their birth rate has fallen. Although other
factors can affect the health of polar bears, earlier
breakup of the sea ice is the most likely cause of poorer
health among the western Hudson Bay bears.

With little more than 20 years of data available,
researchers can't yet point to a long-term decrease in
the size of the polar bear population. However, if the
body condition of the bears continues to decline over
the next few decades, it seems certain that birth rates
and population will decline also.

Polar Bear Condition
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The body condition index (which measures the relationship between weight
and body length) provides good evidence of the general bealth of polar bears.
The higher the index number, the bealthier the bears. The decline in body
condition since the early 1980s appears to be caused by a trend towards
earlier breakup of the sea ice. That trend, in turn, is related to an increase
in spring air temperature, which has risen at an average rate of

0.2-0.3°C per decade since 1950. R
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THE BIGGER PICTURE

There are as many as 25,000 polar bears in the world,
and most of them, about 15,000, are in Canada. None,
however, have been studied as long as those of western
Hudson Bay. As a result, not much is known about how
bears in other regions may have been affected by
changes in climate. Nevertheless, the Hudson Bay
evidence does raise concerns about the possible fate of
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other populations in the southern Arctic if the tendency
towards shorter ice seasons continues.

Seals also depend on the sea ice, especially as a place to
raise their young until they are old enough to swim and
feed on their own. A study by scientists and Inuit hunters
in the Beaufort Sea area has shown that seal pups born

during short ice seasons are in poorer than average
condition, perhaps because of later birth or earlier
weaning. A trend towards shorter ice seasons could
therefore result in a declining seal population. That, in
turn, could create further survival problems for polar
bears.

CHANGING ECOSYSTEMS

As climate changes, different plants and animals are affected in different ways. Some may benefit and expand their range and
population. Others may migrate to areas where the environment is more favourable. If they don't, or can't, they face a more
difficult existence or even extinction. As a result, changes in climate are altering and reshaping many of Canada’s ecosystems.
These changes are most evident in the North, but they are happening in other parts of the country too.

* New species are being seen in the western Arctic. Salmon have recently been reported in the Mackenzie River, while robins
have been sighted on Banks Island. The bird is so rare in the area that there is no name for it in the local Inuvialuit dialect.

* Until recently, ring-necked ducks ranged no farther north than central B.C. In 1980 they were sighted in the northern Yukon
and are now frequently seen in the area.

* The arctic fox can be found from Ellesmere Island to James Bay, but it is disappearing from the southern part of its range.
Meanwhile, its southern cousin, the red fox, is advancing northwards.

¢ Until the 1980s, the Virginia opossum was unknown in southern Ontario. Milder winters now allow it to thrive as far north as
Georgian Bay.

* Milder winters are also keeping long-tailed ducks in southern Ontario throughout the year. Because their feeding areas ice over
less often, they now winter on the Lake Ontario shore instead of migrating further south.

* A comparison of fish surveys done in southern Ontario’s Grand River watershed in 1983 and 1996 shows that many warm-
water species are now colonizing the upper portions of the system, while many coldwater species have become less common.

' o

¢ Since the mid-1990s, the explosion of the mountain pine beetle population in B.C. has resulted in the devastation of billions

of dollars worth of timber. Warmer temperatures may be making it easier for the beetles to survive and multiply. An arctic fox in its winter coal.

¢ |n Manitoba, butterflies are appearing up to 12 days earlier in spring than they did 30 years ago.

¢ Red squirrels in southwestern Yukon now breed 18 days earlier on average than they did 10 years ago.
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With warmer springs,

Dlanis are blooming
Ty gl

ajor stages in the development of

_plants, such as budding, leafing,
and flowering are triggered by seasonal
changes in temperature, moisture, and
the amount of light. In southern Canada,
plants begin to develop rapidly when
average daily temperatures reach and
stay above certain critical levels.

As a result, the timing of plant
development varies from year to year

with changes in weather conditions.

The early arrival of warm weather

results in plants developing sooner, while
their development is slower if warm
weather is delayed. Over the longer term,
these changes in the timing of plant
development make a good indicator of
changes in climate. Farmers, ranchers, and
gardeners are especially interested in these
changes because of their effects on the
way that crops, livestock, and garden
plants have to be managed.

As our climate has changed, spring across
much of the country has been getting
warmer earlier. That should give most
plants a head start on their development
and result in the earlier arrival of
noticeable events like budding and
flowering.

Climate, Nature, People

171214 Edmonton

At various intervals over the past 100 years, observers in

the Edmonton area have recorded the flowering date

for a common North American tree, the trembling

aspen. Researchers from the University of Alberta put

four of these sets of observations together to see if
there had been any noticeable change in the flowering

dates during the twentieth century. They found that

between 1901 and 1997 the average date of flowering

had advanced by about 26 days — from early May at the

beginning of the century to early April at the end.

The trend towards earlier flowering coincides with g i
warmer springs on the Prairies. During the twentieth ' e,
century, daily high temperatures in spring increased, on
average, by more than 2°C, and overnight lows
increased even more. The city of Edmonton has
warmed more than nearby rural areas, mainly because
it has less green space and more asphalt and buildings.
This “urban effect” may have also influenced the earlier
flowering of the trembling aspen in the area.

Date of First Bloom: Trembling Aspen
Edmonton, Alberta

later

- >

220 - -

Difference from average date
of first flowering (in days)

earlier
-

-30
1900 1910 1920 1930 1940 1950 1960 1870 1980 1990 2000

Year

Source: Adapted from Beaubien and Freeland, 2000

The graph shows the difference between the average first-flowering date of trembling aspel
Edmonton (the zero line) and the flowering date for specific years between 1901 and I
the century, the first-flowering date advanced by about 26 days. Because flowering dates a
available for every year, this value is only approximate.



THE BIGGER PICTURE

Most studies of plant development in Canada cover
periods of about 20 years or less. Nevertheless, these
and the few long-term studies that are available agree
with what was seen in Edmonton — most plants are
reaching major stages in their development earlier in the
spring. Since 1937, for instance, the average date of full
blocom for Mcintosh apple trees in Summerland B.C. has
advanced by about 5 days. Similarly, the average date
when lilacs come into leaf in the United States and
southern Canada advanced by 5-6 days between 1959
and 1993. In Europe, where more data covering longer
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These changes could have important consequences for
ecosystems, agriculture, and human health. Earlier
development means a longer growing season, which
creates opportunities for growing new crops and
improving farm yields. However, disease-carrying and
crop-eating insects could become more of a problem
since their breeding and growth are also affected by

NOVA SCOTIA'S THOUSAND EYES

temperature. Hay fever sufferers could find their miseries
starting earlier too. In addition, complex ecological
relationships could be upset if interacting species, like
plants and the insects that pollinate them or birds and
the insects they eat, respond at different rates to climate
change.

periods are available, the trends are even stronger.
Satellite observations also show an earlier greening of
the Northern Hemisphere. Northern forests are now
coming into leaf several days earlier and losing their
leaves several days later than they did in the early 1980s,

etween 1900 and 1923 hundreds of Nova Scotia students took part in a unique project that recorded
more than 200 different seasonal natural events. It was the brainchild of Dr. Alexander MacKay, an
innovative educator and naturalist and the province’s superintendent of schools. The students recorded
events as diverse as the flowering of plants, the emergence of butterflies, the return of migrating birds,
and the occurrence of thunderstorms. Their observations were sent to Dr. MacKay and recorded in large,
handwritten ledgers, which now provide an invaluable record of the seasonal behaviour of Nova Scotia

wildlife in the early twentieth century.

A century later, Dr. MacKay’s initiative has been revived as
the Thousand Eyes Project. Once again, students are
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A page from one of Dr. MacKay's ledgers, 1923.
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eople and their activities are greatly influenced by climate.

How we earn our living, how we build our homes and
communities, and how we spend our leisure time all depend
on the kind of weather we expect.

As with natural ecosystems, it is not often easy to separate
the influence of climatic changes on human activities from
other influences. And unlike other species, we humans have a
greater ability to lessen the impacts of such changes by using
technology and by modifying our behaviour.

To consider some of the ways in which a changing climate
may be affecting the daily lives of Canadians, this section
examines the following six indicators:

¢ Traditional Ways of Life

e Drought

e Great Lakes—St.Lawrence Water Levels
* Frost and the Frost-free Season

¢ Heating and Cooling

¢ Extreme Weather

As Canadians learn more about trends in climate, they may
want to know more about potential economic impacts. For
example, how might changes in climate affect shipping
seasons, construction methods, insurance requirements, and
tourism opportunities? They may also wish to consider climate
changes in evaluating potential health and social impacts,
such as the spread of insect-borne diseases, injuries due to
cold and heat extremes, and weather-related traffic accidents.

Climate, Nature, People




The lessons of the past

he lives of many Canadians are

closely tied to the land. This is
especially true for aboriginal communities,
who get much of their food from hunting
and fishing and the harvesting of edible
plants and berries. These traditional
activities are also an important part of
aboriginal culture, which contains a large
amount of knowledge about climate and
how it affects these activities and the
environment that supports them.

The North’s climate is changing, however,
and it is changing faster than in most
other parts of Canada. These changes are
affecting many aspects of the northern
environment, such as ice and terrain
conditions and the supply of game, wild
plants, and fresh water. As a result, native
peoples are finding it harder to rely on the
traditional knowledge and practices they
have used for so long to survive in a
region that is usually frozen for more
than half the year.

Climate, Nature, People
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Western Nunavut

Follow the line of the Alberta-Saskatchewan border
north to the Arctic Ocean and you come to Coronation
Gulf. The gulf and Bathurst Inlet to the east are the
heart of a region known as West Kitikmeot. This region
is home to the Bathurst caribou herd whose range
extends across West Kitikmeot and south into the
Northwest Territories.

In recent years, the Kitikmeot Inuit, who inhabit the
region, have noticed dramatic changes in the local
climate and environment. Winters and summers have
become warmer, and sea and lake ice have been
melting earlier in the spring. Fall freeze-up — an August
or September event just a few decades ago — now
happens mostly in October or November. The weather
has also become more variable, and short-term
temperature swings that cause repeated thawing and
freezing have become more common. With a more
variable climate, weather and ice conditions have
become harder to predict, and that has made it more
difficult and dangerous for hunters and others travelling
on the land and ice.

The changing climate has affected plants and wildlife
too. Summer vegetation is richer, and birds and animals
rarely seen before are appearing more frequently.
Because the Kitikmeot Inuit get much of their food from
hunting, fishing, and sealing, they are affected by all
of these changes.

They are particularly concerned, though, about the
impacts on caribou. More plentiful vegetation can
support a larger herd, but hotter summers put more
stress on the animals, while the more rapid appearance
of large expanses of open water in the spring forces
them to alter their migration routes. More frequent
thawing and freezing of the snow cover can result in
starvation, because it leaves a thick layer of ice that the
caribou can't dig through to reach the vegetation
below. Thin ice is also a hazard. Two snowmobilers
travelling in the Coronation Gulf area discovered stark
evidence of this in 1996, when they suddenly
encountered hundreds of antlers sticking through the
ice — an “antler forest” that marked the site of a mass
caribou drowning.




THE BIGGER PICTURE

Climate change is a major concern throughout Canada’s
arctic and subarctic regions, and many communities have
begun to record their observations of how it is affecting
their environments and their lives. From the Yukon to
central Nunavut most local observers agree that the
climate is getting warmer. In eastern Nunavut, however,
opinions are mixed as to whether it is warming or cooling,
while in Nunavik (northern Quebec) residents have
noticed warmer summers but more extreme cold in the
winter. In northern Labrador, the perception is again one
of general warming. In all regions, however, it is agreed
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that the weather has become more variable, stormier, and
harder to predict.

These observations generally agree with the scientifically
measured trends, although the scientific record gives a
stronger impression of cooling in the eastern Arctic than
the reports of local observers do. This may be because
local observers have given more empbhasis to recent years,
which have been unusually warm. The scientifically
measured trends, on the other hand, cover a span of 50
years and include a greater number of cold years. But that

CLIMATE CHANGE ~ THE NORTHERN EXPERIENCE

i) TR s “In the older days, the elders used to predict

“Because of too much change in the weather, it 93y and said 'Sis, come and see el the weather and they were always right, but
kes it hard f I in the bush. Th this. The ice is thinning. It is not 7 } Jers
makes it hard for people to go out in the bush. There e spring A s is el nr iy | right now, when they try to predict the
is not much permafrost and the ground is still too 4 [ ; ; i
S tse e Qd | Ny E‘ £ weather, |t§ alwayg something different. It's

grounds usually make 3 very unpredictable right now.”

cracking noises when it gets really cold, but we don't
hear that anymore.”

Z. Aqqiarugq (gloolik, Nun.)
Interview by S Fox and R. Irngaut, Igloolik, 2000
Shirley Kakfwi (Old Crow, Yuk)

Arctic Borderlands Ecological Knowledge Co-gg, 2000-2001 // A\

T ; 5

i "?.?"Surne of the lakes and ponds you can almost

across where they were now. All the
svtamps and bogs...they're all drying up now.”

= 7 \ ) { Unnamed resident (Nain, Lab.)

e C%: "/-m.. Curm:E(_thange and Health in Nunavuk and Labrador

“The snow melted in April. o o
oy - Project, 2000-2001

Usually the snow stays until
June and waters the ground.”
Unnamed resident

(Aklavik, NW.T)

Arctic Borderiands Ecological
Knowledge Co-op, 1998-1999

“Traditionally we didn‘t have calendars to g&'
observed the nesting of the birds. When th
to fly that is the time to start hunting for car
clothing skins and to start caching the meat. But r
in the month of August you can‘t do your caribou meat
caching. It's too warm.”

Eugene Niviatsiak (Baker Lake, Nun.)

) ) ago that we saw the first
From Inuit Knowledge of Climate Change

beaver track ever up in the
bay. We didn’t know what it
was.”

Unnamed resident (Nain, Lab.)
Climate Change and Health in
Nunavuk and Labrador Project,

2000-2001

“The wind blows a lot harder and when the wind
blows that hard it packs the snow...so hard that it’s
almost like ice and it’s not good now. You can‘t make
igloo shelters with it.”

“We used to know what season something Ei__/?
would occur....Using our traditional knowledge 2/
you would know what was going to happen
when, but you can’t predict anymore.”

Donald Uluadluag (Arviat, Nun.)

(ER (G R [F e From Inuit Knowledge of Climate Change

Interview by S. Fox and M. Kalurag, Baker Lake, 2001

could be changing. Parts of northern Quebec, at least,
have been warming since the mid-1990s.

As a result of changes in climate, familiar environments
are becoming less familiar. As in Kitikmeot, people in
most parts of the North are noticing the arrival of birds,
fish, and animals that have not been seen in their regions
before. They are also noticing more unusual weather and
more storms. Thunder and lightning, once very rare in the
Arctic, are now being experienced more often, and in
2001 the Mackenzie Delta got its first tornado warning.

In coastal areas, people can no longer hunt, fish, or travel
on the ice as often or as long as they used to, and
thinning ice is making these activities more dangerous.
Changing wind patterns are also making it more difficult
to apply traditional navigational technigues like following
the direction of snow drifts. Survival on the ice is more
difficult as well, because stronger winds are often packing
the snow harder and making it unsuitable for building
igloos. Getting drinking water by melting sea ice is harder
too, because old multiyear ice, which is mostly fresh
water, is no longer as easy to find, and the more plentiful
new ice is salty. In inland areas, problems such as melting
permafrost and the drying of lakes and rivers are adding
to the difficuities of tending traplines or travelling to
hunting and fishing grounds in some areas.

Northerners are adapting to these changes in a number of
ways - changing the timing of hunting and fishing
activities, going to different locations, harvesting different
types of fish and game, and being more cautious when
travelling on the ice. Some changes also offer advantages.
Extremely harsh winters are fewer and more time can be
spent on the land in the summer. What is most
endangered though is a way of life that has been based
on a long relationship with the cold polar climate, a way
of life that is very much a part of the identity of northern
people.

Climate, Nature, People
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Is drought becoming more
Jrequent and severe?
It’s too soon 1o tell.

g

or farmers, drought means poor

crops, more damage from insect
pests, a greater risk of soil erosion by the
wind, and possibly the need to sell off
herds of cattle that can’t be watered and
fed. But drought can have many other
impacts as well — water usage restrictions
in cities, poorer water quality, higher food
prices, lower power outputs from hydro
dams, more forest fires, shrinking
wetlands, and more stress on fish and
waterfowl.

Although a warmer world is likely to be
wetter overall, droughts could happen
more often or be worse as a result of
climate change. Why? In some areas it is
because higher temperatures and a
longer warm season could cause more
moisture to be lost through evaporation
than is gained from any increase in
precipitation. Changes in weather
patterns could also cause some places to
get less rain than they used to while
others get more. Or less rain might fall
during the growing season (when it's
needed) and more during the harvest
season (when it's not).

Climate, Nature, People
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1"/ The Prairies

The Prairies are one of Canada‘’s most drought-prone
regions. Their climate has also changed more over the
past century than that of most other parts of the
country, so it is here that we might expect an early
indication of more frequent or more severe drought.

Climate records for the Prairies, however, do not show
droughts happening more often than they did in the
past, Nor is there any evidence yet that Prairie droughts
are becoming more severe. Droughts that occurred 3-4
thousand years ago, for example, appear to have been
worse than any in modern times.

Still, the most recent droughts on the Prairies have been
quite severe. In fact, for some areas, 2001 and 2002
were drier than the driest years of the 1930s, when the
region was devastated by the most destructive drought
in Canadian history.

Drought Index for Southern Saskatchewan
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wet
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1908
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Source: Adapted from R. Hopkinson, Environment Canada

The index estimates the severity of drought on the basis of precipitation, the
amount of moisture in the soil, evaporation, and other factors. It shows a
number of droughts in the region over the past 100 years but no clear
tendency towards either more severe or more frequent drought.




THE BIGGER PICTURE

Next to the Prairies, southern Ontario and the B.C.
interior are the regions of Canada most affected by
drought. Droughts also affect eastern Canada, but do
not occur as often or last as long.

Although precipitation has generally increased in
Canada during the twentieth century, there are some

DROUGHT 2001
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signs that severe dryness is occurring more often. The
country as a whole, for example, has seen more extreme
summer dryness — though not necessarily full-blown
drought - in the second half of the century than in the
first. Since the 1960s more of the country has also
experienced unusually warm and dry spring weather.
Two of the most severe and widespread droughts in

he drought of 2001 was one of the most intensive and widespread in Canadian history, affecting almost
every farming region in the country. As so often before, it was worst on the Prairies, where wheat and canola

yields fell by 43% from the previous year.

In the Great Lakes—St. Lawrence region, it was the driest summer in 54 years. Montreal’s Dorval weather station
recorded its driest April ever as well as a record 35-day rainless spell in the summer. Atlantic Canada had its
fourth dry summer in five years, and both Charlottetown and Moncton reported their driest July and August
ever. Most parts of B.C., in contrast, had a wetter than normal summer, but the preceding winter saw only about
half the average levels of precipitation along the coast and in the southern interior.

While 2002 brought a return of normal
conditions to the rest of the country, the
drought lingered in many parts of central
and northern Alberta and Saskatchewan.
Failure of the hay crop forced many farmers
to sell off their herds. Others more
fortunate were able to keep going with
surplus hay donated by eastern farmers.
The soft wheat harvest was the smallest in
28 years, while barley yields hit a 34-year
low. Canola fared poorly too, as output fell
35% below the already weak vyields of the
previous year.

Farmers felt the effects most directly, but
the impacts rippled through every level of
the economy — from small-town merchants

Source: Environment Canada.

Differences from Normal Precipitation, 2001
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serving cash-strapped farming communities
to consumers across the country facing
higher prices at the supermarket.

In 2001 rain and snowfall totals for the year were below normal for
much of Canada. During the summer, dry conditions affected almost
every farming region in the country.

Canadian history have occurred in the past 15 years. The
drought of 1988 affected Ontario, Quebec, and the B.C.
interior as well as the Prairies, while the drought of 2001
affected almost all of southern Canada and continued
across the central and northern Prairies in 2002,

Could these recent events mark the beginning of a shift
towards a more drought-prone climate? Perhaps. But
more time will be needed to see if drought patterns in
Canada are actually changing.




Do recent drops in lake
levels indicate a new
trend or are they part of

. a natural cycle? 4.

ater levels in the Great Lakes are

¢+ the result of a balance between
water entering the system (through inflows
from rivers, rain, snowfall, snowmelt and
runoff) and water leaving it (through
outflows to rivers, evaporation to the air,
and withdrawals for various human uses).
Natural seasonal and yearly variations in
these factors can result in temporary
changes in lake levels, but more permanent
changes could come about as a result of
climate change.

Changes in the climate of the Great
Lakes-St. Lawrence region have brought
more rainfall to replenish lake waters,

but they have also brought higher
temperatures, a longer warm season, and
a shorter ice season, all of which increase
evaporation and water loss. If the increases
in rainfall and evaporation balance each
other, climate change may have little effect
on lake levels. There are concerns,
however, that continued warming will
increase evaporation rates more than
precipitation and cause lake levels to fall.

A significant lowering of lake levels could
reduce the output of hydroelectric power,
force ships to carry lighter loads, require
cottagers to relocate docks, boathouses,

Climate, Nature, People

and water intakes, and shrink or dry up wetlands that are
important food sources and breeding grounds for fish
and waterfowl. Extensive dredging would be needed to
deepen channels and keep the connecting rivers between
Lakes Huron and Erie navigable for commercial shipping.
Similarly, the St. Lawrence River below Montreal might
have to be totally transformed by the addition of dredged
channels, locks, and dams to keep it open for large ships.

125 Lake Huron

Located in the middle of the Great Lakes system, Lake
Huron is perhaps the most suitable of the lakes to use
as an indicator of the effect of climate change on water
levels. Lake Huron also reflects the influence of natural
forces more directly than Lakes Superior and Ontario,
where water levels are regulated to some extent by
Canadian and U.S. authorities.

Over the past century, water levels in Lake Huron have
not shown a consistent long-term trend. Instead, they
have alternated irregularly every couple of decades
between higher and lower phases. Extreme low water

levels on the lake occurred in the mid-1960s, while the
longest period of low-water levels was in the hot, dry
years of the 1930s. Through the 1970s, 1980s, and
most of the 1990s, lake levels were actually higher than
the long-term average.

In the late 1990s, however, low water levels, similar to
those of the 1960s, returned. It remains to be seen
whether these signal the beginning of a longer trend or
are just another phase in the lake's periodic swings
between low and high water phases.

Lake Huron
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The graph shows changes in the average monihly lake level between 1900 and 2002. The level is given in metres above sea level.
Although water levels in Lake Huron bave varied considerably from decade to decade, no long-term change is yet apparent.
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THE BIGGER PICTURE

Water levels in each of the Great Lakes and the St.
Lawrence River are influenced to some extent by local
climate and drainage conditions. Consequently, they do
not always change in exactly the same way.
Nevertheless, the long-term picture for Lake Huron is
fairly representative of the system as a whole. Water
levels in the Great Lakes have fluctuated within a range

LOW WATER BLUES

of about 1.8 metres over the past century, but no long-
term trends have been apparent in any of the lakes or in
the St. Lawrence River. Temperature changes in the
region have been fairly small ~ about 0.5°C over 100
years — and that may be one reason why long-term
changes in water levels have not yet appeared.

fter nearly three decades of high water levels, the rapid drop in lake levels in the late 1990s came as a sharp
surprise to many. By 1999 the levels of all of the Great Lakes and the St. Lawrence River were below their
long-term averages, and the system had lost almost as much water as flows over Niagara Falls in two and a half

years.

In spite of above-average spring and early summer rains, water levels continued to drop in 2000. Cottagers
found their docks on dry land and marina owners were forced to call in dredges to dig channels so they could
keep their businesses open. Ships had to run lighter and higher in order to pass through canals and shallow
channels, and hydroelectric power production was down substantially at both Niagara and Sault Ste. Marie.

The following year was not much better. In August, water levels in
Montreal harbour were a record 95 ¢cm below average. In late i
October, sustained high winds in Lake Erie pushed large volumes
of water toward the lake's eastern end. This short-term effect
caused already low water levels to fall a further 1.5 metres at the
lake's western end and in the Detroit and St. Clair rivers. That was
enough to make the link between Lakes Erie and Huron
impassable for large vessels, and shipping traffic came to a halt

until water levels rose two days later.

Still, concerns about low water levels remain, and one
good reason is that the economic costs they impose are
so high. Between 1988 and 1991, for example, when
water levels at Montreal were 30 ¢cm below average, the
tonnage of goods passing through the port fell by 15%.

U s e

The Atlantic Huron transils the Welland Canal. For every 2.5 cm drop in waler levels, a ship like thi

must travel 100 lonnes lighter lo pass through the connecting waterways of the lower Great Lakes.
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he frost-free season begins on the first day

- in spring when temperatures remain above
freezing and ends on the first day in fall when
freezing temperatures return. The earlier the
frost-free season starts or the later it ends, the
longer the growing season will be. A longer
frost-free season is of interest to farmers and
home gardeners alike because it gives them
more choice in what they can grow and a better
chance of seeing their annual crops and flowers
survive to maturity.

The flip side of a longer frost-free season is a
shorter frost season, and that is a benefit to
governments that have to keep roads ice-free
and for individuals and transportation companies
that have to deal with ice hazards. It also means
a longer season for construction. It is a disadvan-
tage, however, to northern communities and to
businesses like logging and cil and gas explo-
ration that rely on frozen ground and waterways
for moving goods and heavy equipment,

A number of factors can affect the persistence
of frost. These include elevation, exposure to
sunlight, vegetation, and proximity to water
bodies or cities. As a result, even locations that
are quite close to each other can have very
different frost seasons. Air temperature,
particularly the overnight low, is the dominant
force, however, and regions that are becoming
warmer can also expect to see shorter frost
seasons.

Climate, Nature, People

. Southwestern Ontario

Southwestern Ontario, with its mild climate and rich
soils is prime farming country. Over the past century, it
has warmed by about 0.5°C, somewhat less than the
national average. Still, this has been enough to have a
noticeable impact on the length of the frost-free period.

Temperature records for London airport, in the centre of
the region, show that the average length of the frost-
free season has increased by more than 18 days since
the 1940s. The increase reflects a strong rise in winter
and spring temperatures and especially in overnight
lows.

Annual number of frost-free days
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THE BIGGER PICTURE

The frost-free season has been getting longer in
most other parts of Canada too. The biggest increases
over the past 100 years have been seen in B.C. and
on the Prairies. For most of Canada, spring has

THE THAW-FREEZE-THAW-FREEZE SEASON

warmed more than any other season. Not surprisingly,
then, the frost-free season has been getting longer
largely because the last spring frosts are happening
earlier.

he transition from the frost to the frost-free season and back again is neither smooth nor sudden. As spring

temperatures warm or fall temperatures cool, days with temperatures above freezing typically alternate with
nights when temperatures are below the freezing point. Repeated cycles of thawing and freezing can be hard on
trees and plants, especially in late winter or early spring. Large herbivores like deer and caribou suffer too, because
refreezing puts a hard, icy crust on the snow that makes moving about and feeding difficult. When they occur in
combination with rain and snow, thaw-freeze cycles also contribute to the weathering of building materials.

Preliminary studies indicate that in much of Canada thaw-freeze cycles are happening more often. Most of the
stronger trends have been found in southern Ontario. The weakest have been in British Columbia. At Trenton,
Ontario, thaw-freeze events have been increasing at the rate of 3.2 days per decade. At Swift Current,
Saskatchewan, the rate is 3.9 days per decade. An interesting exception is the city of Toronto, where thaw-freeze

cycles have been decreasing, possibly
because of warming effects related

Number of Thaw-Freeze Days per Year at Trenton, Ontario

to the city’s growth. 140
Since the early 1980s, the 2
construction industry has noticed 2 100
that materials such as bricks and ;3_’ a0
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country. Faster weathering as a result 2 P
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problem, and because of it, building 0

owners and taxpayers are facing
added maintenance costs for
buildings and other structures that
use these materials.
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A day with a thaw-freeze cycle is one in which the daily high is above freezing

and the overnight low is below freezing. In the 1940s Trenton averaged about
80 days with thaw-freeze cycles. By the 1980s and 1990s that number bad
climbed to about 95.

While the frost-free season is getting longer on average,
it can still vary considerably from one year to another,
and unusually late spring or early fall frosts can still
occur. While farmers thus face a smaller risk of losing a
crop to frost, they still have to be cautious about
planting too early or shifting production to varieties that
require a longer growing season.

|

Trends in Length of Frost-free Period
(days/100 years)

Orange dots indicate a longer frost-free season, blue dots
a shorter. The larger the dots, the greater the change in
the length of the season. The x's indicate changes that
are not statistically significant. The largest increase
(about 50 days per century) bas occurred in central B.C.
The largest decrease (about 30 days per century) has
been in St. Anthony’s, Newfoundland.
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Canada’s energy

he amount of energy needed to heat a

home for a year depends on how many
cold days there are in the year and on how
cold it gets on each of those days. When the
weather is slightly cool, a little bit of heat
might be needed for a few hours in the
evening or early morning to stay comfortable.
On a very cold day, a lot of heat will be
needed all day and all night. A day’s average
temperature gives some idea of how much
heat will be needed on that day.

Climatologists use a measurement known as
heating degree-days (HDDs) to estimate
heating needs more precisely. They assume
that people will use at least some heat on
any day that has an average outdoor
temperature of less than 18°C. They then
calculate the heating needs for each day by
subtracting the day’s average temperature
from 18. The result is the number of heating
degrees for that day or HDDs.

Cooling requirements, known as cooling
degree-days or CDDs, can be measured in
much the same way. The assumption this
time is that there is some need for cooling
on days when the average temperature is
above 18°C. Subtracting 18 from the day’s
average temperature thus gives the number
of cooling degrees for that day or CDDs.

Climate, Nature, People
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When the heating or cooling degrees for each day are
added up for a season or year, the result is a very useful
statistic that indicates how much demand there is for
heating or cooling as a result of different climate

¢! Drummondville, Quebec

In Canada, heating is always a bigger concern than
cooling, and Drummondville is no exception. The city,
100 km northeast of Montreal, averages about 4500
HDDs a year, but with 250 CDDs a year (about the same
as Montreal and Toronto) it still has plenty of hot
summer days when air conditioning is welcome.

Over the past century, the average annual temperature
in the Drummondville area has warmed by about 0.5°C
— less than in some other parts of Canada but still
enough to have had a noticeable impact on heating
and cooling needs. At the beginning of the twenty-first
century, Drummondville now averages 445 fewer
heating degree-days per year than it did in the early

Heating Degree-Days for Drummondville
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conditions. The amount of energy actually needed to
heat or cool a particular building will, of course, depend
on many other factors, such as how well the building is
insulated and the temperature that it is kept at.

twentieth century and has 100 more cooling degree-
days. Those figures amount to a 9.5% decrease in
HDDs and a 65.5% increase in CDDs.

Because the need for heating is much greater than the
need for cooling, the energy savings from lower heating
requirements are still more significant to the average
person than any additional energy costs from higher
cooling requirements. In fact, cooling becomes a
significant cost only when people switch from electric
fans to air conditioning to meet their cooling needs. As
the cooling degree-day trend rises, however, more
people may be inclined to make that change, and at
that point cooling degree-days will begin to have an
important impact on their budgets.

Cooling Degree-Days for Drummondville

0!
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Year

Because it is a large change in a small number, the increase in CDDs looks more zmpoﬂant than the decrease in HDDs. However, tbe
decrease in HDDs has had a greater impact on people’s energy needs in Drummondville, simply because heating needs there are much
greater than cooling needs.
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THE BIGGER PICTURE

Heating degree-days in Canada vary from about 3,000 a
year in balmy Victoria to about 13,000 in the Far North.
Over the past century, HDDs have declined significantly
in most of Canada.

Cooling degree-days range as high as 400 per year in
the Windsor area of southwestern Ontario but average
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fewer than 100 in many parts of the country. Increases
in cooling degree-days have been smaller and less
widespread than the decreases in heating degree-days.
Nevertheless, significant increases have occurred over
the past century in southern B.C. and parts of the
Prairies as well as in southern Quebec and the
Maritimes. These trends are consistent with the way that

HEATING AND COOLING DEGREE-DAYS ACROSS CANADA

he table gives heating and cooling needs for locations in each of the ten provinces and three territories.
Heating needs in Vancouver are about half those in Winnipeg, although differences between other cities in
southern Canada are less dramatic. Cooling needs, on the other hand, differ much more widely across the

country.

Heating and Cooling Degree-Days for Selected Canadian Cities
(Average Annual Totals, 1971-2000)

HEATING DEGREE-DAYS COOLING DEGREE-DAYS

St. John's, Newfoundland & Labrador 4,881 32
Charlottetown, Prince Edward Island 4,715 100
Halifax, Nova Scotia 4,367 104
Saint John, New Brunswick 4,754 37
Montreal, Quebec 4,575 235
Toronto, Ontario 4,066 252
Winnipeg, Manitoba 5,777 186
Regina, Saskatchewan 5,661 146
Edmonton, Alberta 5,708 28
Vancouver, British Columbia 2,926 44
Yellowknife, Northwest Territories 8,256 41
Whitehorse, Yukon 6,811

Resolute, Nunavut 12,526

Source: Environment Canada

our climate is changing — that is, both winters and
summers have been getting warmer, but winters have
warmed more.

In cities, these trends may also be affected by what is
known as the heat island effect. City surfaces, like roads,
buildings, and rooftops, absorb large amounts of heat
from the sun during the day and then release it at night as
they cool. Cars, furnaces, air conditioners, and other heat-
producing equipment also add warmth to city air. As a
result, temperatures within a city, especially a densely built
downtown core, are often noticeably warmer than
temperatures recorded on the city's outskirts. As a city
grows, the heat island effect grows with it. Consequently,
heating needs can decrease and cooling needs increase
simply because a place is becoming more urbanized. It is a
difficult task, however, to determine just how much of the
warming in our cities is due to the heat island effect and
how much is due to climate change.




Some of Canada’s
worst weather disasters
occurred in the

past decade. Do they
—signal a trend? .. 4

xtreme weather is weather that is

. ‘unusual and often destructive. It
includes events such as heat waves and
cold spells, floods, droughts, severe
thunderstorms, blizzards, ice storms,
hurricanes, and tornadoes. For some
kinds of events, however, what is
considered extreme for one location may
be quite normal for another. A 20 cm
snowfall may be exceptional in Victoria,
but not in Quebec City or St. John's.

Because different weather extremes have
different causes, climate change could
affect these extremes in a variety of ways.
Although climate change could moderate
some extremes, there are also concerns
that it could lead to an increase in some
of the most dangerous and destructive
weather extremes. Some of these
concerns are based on scientific
arguments about how the processes that
cause these extremes will be affected by
a warmer climate. One such argument,
for example, suggests that heavy
rainstorms could become more common
because a warmer atmosphere can hold
more moisture to fuel these storms.

Climate, Nature, People
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What is generally accepted, however, is that the warm
season will get longer in most parts of Canada and
that warm conditions will extend farther northwards.
As a result, the risk of severe hot weather events such
as heavy thunderstorms, hail, and tornadoes would
extend over a longer period and affect a wider area.
On the other hand, the time span in which severe
winter weather may occur is likely to become shorter.
Nevertheless, winter storms could still be quite intense.

Weather phenomena are very complicated, and
unusually destructive events in particular are often the
result of chance combinations of several factors.
Consequently, there is still much to learn about how
these events might be affected.

Ji 21! Prairie Blizzards

Blizzards combine bone-chilling temperatures, strong
winds, and dense, blowing snow to pack one of
winter’s heaviest punches. They occur in almost every
part of Canada, but Prairie blizzards are legendary for
their ferocity. One that struck the Regina area in 1947
lasted 10 days and buried an entire train in a kilometre-
long snowdrift.

Climate change could affect the intensity and frequency
of these storms as well as the paths that they follow. As
a result, blizzard patterns may be changing. In fact, a
recent study shows that the number of blizzards has
decreased significantly in southern Saskatchewan over
the past half century. In Manitoba, however, there has
been no change in blizzard frequency - possibly
because the storm systems that affect Saskatchewan
are not entirely the same as those that affect Manitoba.

Blizzard Frequency, Saskatoon

Number of blizzards
N
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Source: Adapted from Lawson, 2003
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In Alberta, Saskatchewan, and Manitoba, a winter storm is a blizzard if it lasts
at least 4 hours and bas winds of 40 km/bour or more, a wind chill of -24.4°C
or lower, and blowing snow with visibility less than 1 km. Over the past half
century, the number of blizzards hitting Saskatoon has declined significantly.
Regina has shown a similar trend, but Winnipeg bas had no change in blizzard
Jrequency.
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THE BIGGER PICTURE

The 1990s witnessed a clustering of unusually severe
weather events in both Canada and other parts of the
world, including such disasters as the 1996 Saguenay
flood in Quebec, the 1997 Red River flood in Manitoba,
and the 1998 ice storm in Ontario, Quebec, and New
Brunswick. The pattern continued in 2000, when the
village of Vanguard, Saskatchewan, was flooded by

THE GREAT ICE STORM OF 1998
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333 mm of rain in 10 hours — one and half times as
much as it normally receives in a year.

Economic losses from weather events have also climbed
sharply in recent years. However, the size of these losses
also mirrors the growth of our society and economy: an
extreme event today will affect more people and more

pisodes of freezing rain are common in most of Canada, and occasionally they develop into major ice storms
that are notable both for their sparkiing beauty and the crushing weight of ice they leave on power lines and
trees. But none had ever been as persistent or destructive as the storm that struck much of eastern Canada in

January 1998.

Over a period of six days, freezing rain fell intermittently over an area extending from central Ontario to Prince
Edward Island. Millions of trees, including valuable sugar maples, were toppled or damaged, and downed power
lines left more than 4 million people without electricity. The Montreal area was affected the worst. Up
to 100 mm of freezing rain fell south of the city, and some localities were without power for as long as

five weeks. More than 600,000 people in
Quebec and eastern Ontario sought refuge
in emergency shelters, while 16,000 troops
worked with utility crews from six provinces
and eight American states to restore power
and clean up the damage.

The storm was blamed directly for 28
deaths, and with damage estimated at over
$5 billion, it was by far the costliest
weather disaster in Canadian history. It is
impossible to say that a single event such as
this is the result of climate change.
However, it does represent the kind of
extreme event that some fear could
become more common as climate change
continues.

property than it would have a few decades ago. That
makes it harder to determine how much of the increase
in losses is actually due to an increase in severe weather.

A similar problem also makes it difficult to judge
whether tornadoes are occurring more frequently.
Although the number of tornadoes reported over the
past century has increased, climatologists note that the
increase closely tracks the growth of the country's
population. That makes it difficult to conclude whether
more tornadoes are actually occurring or whether more
are simply being reported.

We are on more solid ground in dealing with widely
measured climate variables such as temperature and
precipitation, and here, so far, there is little evidence of
an increase in extremes. Canadian temperature records
show that most of the country, except for the eastern
Arctic, has seen a significant decrease in extremely cold
weather over the past half century. At the same time,
there has been no consistent increase in extremely hot
weather.

There has also been no trend towards more frequent
heavy rainfalls in Canada, even though precipitation has
increased across the country during the past century.
Since the 1940s most weather stations in southern
Canada have recorded fewer heavy rainfalls, but the
number of rainy days has increased. In some other parts
of the world, however, such as the United States, Japan,
and Australia, there has been a trend towards more
intense precipitation.

It is hard to tell, therefore, whether many kinds of
extreme weather events are becoming more common or
not. Since extreme events are usually rare, it could take
decades to detect a pattern of change.

Climate, Nature, People
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he climate in many parts
of Canada appears to be
changing. Although these

changes are still in their early

stages, the indicators make
it clear that some impacts
are already being felt by
individuals, communities,
businesses, and ecosystems.
The severity and extent of
these impacts varies quite a
bit from one part of the
country to another. Some
are of relatively minor
importance, some are
quite serious. Some are
harmful, while others

are beneficial.
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CLIMATE

The greatest changes have occurred in the western Arctic, the Mackenzie River Basin, and
the Prairies, where rates of warming over the past century have equalled or exceeded 1.5°C
— nearly triple the global average of about 0.6°C. The B.C. coast and the Great Lakes-St.
Lawrence region have warmed at approximately the same rate as the planet as a whole,
while northeastern Ontario, central Quebec, and the Atlantic Provinces have warmed the
least, at about half the global rate. The eastern Arctic, northern Quebec, and Labrador, in
contrast, have cooled, in some areas by as much as 1.5°C over the past 50 years.

Seasonally, most of Canada has experienced warmer and earlier springs, hotter summer
nights (but little change in the number of hot summer days), and shorter, milder winters
with less frequent cold spells. Falls, however, have shown a slight cooling trend, although
most of the cooling has happened late in the season.

Canada has also become wetter almost everywhere and at every time of the year.
Precipitation has increased by anywhere from 5% to 35% in most of the country since
1950. Only the southern Prairies have seen little or no increase. Over the same period, the
proportion of yearly precipitation falling as snow has also been changing. The southern
half of the country, for the most part, has become less snowy but rainier. The North, on
the other hand, has become somewhat snowier.

Unfortunately, the picture for sea surface temperatures is less complete. Good data are
available for the west coast and show surface temperatures increasing at rates between
0.9°C and 1.8°C per century. Information for eastern regions is more difficult to assess but
tends to show little change, while data for the Arctic are either unavailable or need further
analysis. The trends that have been detected are generally consistent with scientific
expectations of climate change. They are also mirrored fairly closely by the indicators,
which tend to show more change in the West and Northwest than in the East.

NATURE

As the indicators make clear, many aspects of Canada’s physical environment are responding
to changes in climate. Receding glaciers, thinner and less extensive sea ice, and earlier breakup
dates for ice on rivers and lakes can all be connected to a warming atmosphere. Atmospheric
warming is also a partial contributor to sea level rise along the Atlantic and Pacific coasts and
in the Mackenzie Delta. As a result, these areas are becoming more vulnerable to shoreline
erosion and flooding from heavy storms and high tides. In addition, the 1990s witnessed
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some of the most costly weather disasters in Canadian history. There was no strong evidence
over the long term, however, that the extreme weather events that were examined were
becoming more common.

The indicators also showed a number of impacts on living things. Populations of some species,
such as the polar bears of western Hudson Bay, are finding survival more difficult as a result
of changes in climate. For others, such as the mountain pine beetle, Canada has become a
more hospitable place. Key stages in plant development, such as budding, leafing, and
flowering, are also occurring earlier, due mainly to earlier and warmer spring weather. At the
same time, plants and animals from warmer areas have advanced northwards and species
adapted to colder conditions have retreated.

Most of these responses provide further evidence that climate is changing, but they also offer
important insights into how these changes are altering and reshaping the natural world.

For Canadians living in the southern half of the country, winters are becoming less hazardous as
they become shorter and less extreme, and consumers are saving energy as a result of reduced
heating needs. A longer frost-free season is also increasing the potential for growing new
varieties of crops. On the negative side, cooling needs are increasing in much of the country, and
more frequent thaw-freeze cycles are reducing the durability of some building materials.

For Canadians in the North, however, the impacts of a changing climate have been more
pronounced. A shorter, less reliable ice season has made winter hunting and fishing more
difficult and dangerous. The traditional knowledge that aboriginal people relied on in the past
to live off the land is also becoming harder to apply as a result of more variable weather and
changes in the timing of seasonal phenomena. In addition, winter roads that provide supply
links to many northern communities are becoming less reliable and cannot be used for as long.

Some indicators, however, have not shown any significant trends. Although recent years have
been marked by severe drought on the Prairies and low water levels on the Great Lakes, the
corresponding indicators showed no significant change over the long term. There could be several
reasons why trends did not appear. One is that these phenomena are not as responsive to climate
change as thought. Another is that more time and further warming will be needed before the
changes become significant. Only time — and continued tracking of the indicators — will tell.




A CLIMATE CHANGE LIBRARY

The climate change assessments published every five years by
the Intergovernmental Panel on Climate Change (IPCC) are the
most comprehensive and authoritative source of information
available on the subject. These reports are highly technical, but
plain language summaries are available on the IPCC web site,
which is listed in the international section below. The latest
volumes are:

IPCC, 2001. Climate change 2001: The scientific basis.
Cambridge, Cambridge University Press,

IPCC, 2001. Climate change, 2001: Impacts, adaptation, and
vulnerability. Cambridge, Cambridge University Press.

IPCC, 2001. Climate change, 2001: Mitigation. Cambridge,
Cambridge University Press.

Other publications of interest to the general reader

Association professionnelle des météorologistes du Québec,
1999, Changements climatiques et météo extréme. L'Association.
Province de Québec. (This publication can also be downloaded
from www.sca.ugam.ca/apmq.)

Burroughs, W.J., 1997. Does the weather really matter? The
social implications of climate change. Cambridge, Cambridge
University Press.

Dotto, Lydia, 1999. Storm warning: Gambling with the climate of
our planet. Toronto, Doubleday.

Environment Canada, 1997. The Canada country study: Climate
impacts and adaptation. Ottawa, Environment Canada.

Firor, J.F. and L.E. Jacobsen, 2002. The crowded greenhouse:
population, climate change, and sustainability. New Haven,
Connecticut, Yale University Press.

Gelbspan, R., 1998. The Heat is On. Cambridge, Mass., Perseus
Books.

Hengeveld, H., 1995. Understanding atmospheric change: A
survey of the background science and implications of climate
change and ozone depletion. Second edition. SOE Report No.
95-2. Ottawa, Environment Canada. (This and the following
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document can also be downloaded from the Meteorological
Service of Canada’s Science Assessment and Integration Branch
web site listed in the People section below.)

Hengeveld, H., E. Bush, and P. Edwards, 2000. Frequently asked
questions about the science of climate change. Toronto:
Environment Canada.

Krupnik, Igor and Dyanna Jolly (eds.), 2002, The earth is faster
now: Indigenous observations of climate change. Fairbanks,
Alaska, Arctic Research Consortium of the United States.

Phillips, D., 1990. The climates of Canada. Toronto, Environment
Canada.

Stevens, W.K., 1999. The change in the weather — People,
weather, and the science of climate. New York, Delta.

Villeneuve, C. et F. Richard, 2001. Vivre les changements
climatiques — L'effet de serre expliqué. Sainte-Foy, Québec,
Editions MultiMondes. (See also the related web site at vaww.
changements-climatiques.qgc.ca.)

Wheaton, E., 1998, But it’s a dry cold! Weathering the Canadian
prairies. Calgary, Fifth House.

RESOURCES ON THE WEB

The sites listed below were active at the time this report was
prepared. Since publication, however, the contents or addresses
of some sites may have changed, and some sites may have been
discontinued. If one of the links provided here no longer works,
you may be able to find a replacement site by searching under
the name of the organization responsible for the original site.

International

http://www.ipcc.ch. The intergovernmental Panel on Climate
Change is the most authoritative source of scientific information
on the causes and impacts of climate change and responses to it.

http://www.unfccc.int. This United Nations site contains the
texts and other information relating to the United Nations
Framework Convention on Climate Change and the Kyoto
Protocol.

http://www.iisd.org/climatechange.htm. Based in Winnipeg,
the International Institute of Sustainable Development promotes
the development of regional, national, and international responses
to climate change. It is a good source of information on cimate
change in the Arctic.

http://www.climatehotmap.org. This map-based web site
documents observations of climate change and its impacts from
around the world.

http://www.usgcrp.gov/usgcrp/nacc. A number of regional
and sectoral reports on the consequences of climate change for
the United States are available from this site. Many will be of
interest to Canadians, especially those in regions near the U.S.

http://yosemite.epa.gov/OAR/globalwarming.nsf. The U.S.
Environmental Protection Agency’s climate change site contains
material on how regions in the U.S. and other parts of the world
may be affected by climate change.

National

http://mww.climatechange.gc.ca. The Government of
Canada’s climate change web site has an abundance of
information on the science of climate change, impacts on
Canada, and Canadian responses. It also contains a large
selection of links to other sites and resources for teachers and
students.

http://www.ec.gc.ca/climate. Environment Canada’s climate
change site provides fact sheets on climate change science,
impacts, and adaptation and control measures.

http://www.msc-smc.ec.gc.ca/ccrm/bulletin. Environment
Canada’s Climate Trends and Variations Bulletin relates the
average temperature and total precipitation of the most recent
season and year to longer-term regional and national changes.

http://www.ec.gc.ca/soer-ree, Canada’s state of the
environment InfoBase features Environmental Signals: Canada’s
National Environmental Indicator Series, a frequently updated
series of indicators on climate change and other environmental
issues.

http://adaptation.nrcan.gc.ca. From this site you can download
Climate Change Impacts and Adaptation: A Canadian

Perspective, for information on the implications of climate
change for water resources, forestry, agriculture, and the coastal
zone. The site also offers an excellent series of posters depicting
the impacts of climate change on health and safety,
communities, land resources, water, and coastal regions in
different parts of Canada.

http://www.c-ciarn.ca. The Canadian Climate Impacts and
Adaptation Research Network site is useful for people who
already have some knowledge of dimate change. The site’s
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database has references to hundreds of papers on climate
change impacts in Canada.

http://www.nccp.ca. The National Climate Change Policy
Process site contains information on federal, provincial, and
territorial climate change policy activities, as well as links to the
sites of provincial and territorial governments, international
agencies, and non-government agencies. Click on the link to the
Climate Change Hub Gateway for access to the national climate
change public education and outreach hub system, where you
will find an extensive list of resources for the general public as
well as for those working in public education.

Provincial and Territorial Government Sites

To find out more about how individual provinces and territories
are responding to climate change, go to the following provincial
and territorial web sites and follow the links to climate change.

http://www3.gov.ab.ca/env. Alberta Environment.

http://www.gov.bc.ca/wlap. British Columbia Ministry of
Water, Land and Air Protection,

http://www.gov.mb.ca/est. Manitoba Energy, Science, and
Technology.

http://www.gnb.ca/0085. New Brunswick Department of
Natural Resources and Energy.

http://www.gov.nf.ca/env. Newfoundland and Labrador,
Environment.

http://www.gov.nf.ca/mines&en. Newfoundland and
Labrador, Mines and Energy.

http://www.gov.nt.ca/RWED/eps. Northwest Territories
Resources, Wildlife, and Economic Development, Environmental
Protection Service.

http://www.gov.nu.ca. Government of Nunavut.

http://www.ene.gov.on.ca. Ontario Ministry of the
Environment.

http://www.gov.pe.ca/infopei/Environment_and_Land.
Prince Edward Island, InfoPEl.

http://www.menv.gouv.qc.ca. Ministére de I'environnement
du Québec.

http://www.mrn.gouv.qc.ca. Ministére des ressources
naturelles du Québec.

http://www.se.gov.sk.ca. Saskatchewan Environment.

http://www.gov.ns.ca/energy. Nova Scotia Department of
Energy.
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http://www.environmentyukon.gov.yk.ca/epa. Yukon
Department of Environment, Environmental Protection and
Assessment.

Nature

http://adaptation.nrcan.gc.ca/posters. Natural Resources
Canada’s climate change posters cover every region of the
country and explain how climate change is affecting sea level, sea
ice, glaciers, water resources, and other aspects of the natural
environment as well as human activities.

http://www.crysys.uwaterloo.ca/education/crysys_education.cfm.
Go to this site for information from Canadian ice researchers on
sea ice, glaciers and ice caps, river and lake ice, and snow.

http://ice-glaces.ec.gc.ca. The web site of the Canadian Ice
Service provides information on current ice conditions along
Canada’s coasts and in the Great Lakes.

http://pbsg.npolar.no. The home page of the Polar Bear
Specialist Group provides up-to-date information on the status of
the world's polar bear populations as well as information on
conservation issues, a polar bear FAQ, and links to other polar
bear sites.

http://www.taiga.net/coop/indics. This site, maintained by
the Arctic Borderlands Ecological Knowledge Cooperative,
contains an extensive set of indicators that document changes in
the physical environment and wildlife of northern Yukon.

http://www.thousandeyes.ca. Check the home page of Nova
Scotia‘s Thousand Eyes project for background on the project and
the latest update on results.

http://www.naturewatch.ca. NatureWatch gives amateur
scientists a chance to contribute to the scientific monitoring of
changes in the natural environment. Current programs include
IceWatch, PlantWatch, FrogWatch, and WormWatch, and others
are under development.

People

http://www.msc-smc.ec.gc.ca/media/top10. Go here for
David Phillips’s stories of headline-making weather events and
impacts from the past year, the past decade, and the past
century.

http://www.taiga.net/nce. The Northern Climate Exchange site
is a good place to start for information on climate change in the
North and its impacts on northern life.

http://www.agr.gc.ca/pfra/drought. The Prairie Farm
Rehabilitation Agency posts regular updates on drought risks in
western Canada, along with information on coping with
drought.

http://www.on.ec.gc.ca/water/level-news. The |atest
information on Great Lakes water levels can be found at
this site. For more information about Great Lakes water
levels, go to the Canadian Hydrographic Service web site,
http://chswww.bur.dfo.ca/danp/tidal_e.htm! and the
web site of the Great Lakes Information Network,
http://www.great-lakes.net.

http://www.msc-smc.ec.gc.ca/saib/climate/climat_e.cfm.
Follow the links to the climate change pages of the
Meteorological Service of Canada’s Science Assessment and
Integration Branch site and download fact sheets on extreme
weather and reports and updates on recent climate events and
advances in climate science.

Responding to Climate Change

http://www.climatechangesolutions.com. This site, run by
the Pembina Institute in partnership with Environment Canada,
Natural Resources Canada, and the Climate Change Action Fund,
offers an extensive assortment of tools and resources to help
families, municipalities, schools, farms, industries, and businesses
reduce their greenhouse gas emissions,

http://energysolutionsalta.com. This Alberta-based site has
energy-saving tips and case studies that all Canadians witl find
useful for reducing greenhouse gas emissions in the home, at
work, in the community, and on the road.

www.climcalc.net. Use the climate change calculator to
estimate your own contribution to climate change and determine
the best way of reducing it.

http://oee.nrcan.gc.ca. Check this site to compare the energy
efficiency of appliances, cars, and other products and to get
official statistics and publications on energy use in Canada.
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COSEWIC
Assessment Summary

Assessment Summary — November 2016

Common name
Caribou - Barren-ground population

Scientific name
Rangifer tarandus

Status
Threatened

Reason for designation

Members of this population give birth on the open arctic tundra, and most subpopulations (herds) winter in vast subarctic
forests. Well-known for its large aggregations, lengthy migrations, and significant cultural and social value to northern
Aboriginal Peoples and other Canadians, its 14-15 subpopulations range from northeastern Alaska to western Hudson
Bay and Baffin Island. Numbering more than 2 million individuals in the early 1990s, the current population is estimated at
about 800,000. Most subpopulations have declined dramatically, but two are increasing, including the Porcupine Caribou
Herd. For 70% of the population with sufficient data to quantify trends, the decline is estimated at 56% over the past three
generations (since 1989), with several of the largest herds having declined by >80% from peak numbers. Available survey
data for an additional 25% of the total population also indicate declines. Evidence from both local Aboriginal people and
scientific studies suggests that most herds have undergone natural fluctuations in numbers in the past;, however, available
demographic data indicate no sign of rapid recovery at this time and cumulative threats are without historical precedent.
Status meets criteria for Endangered because of a reduction in numbers of 250%, but Threatened is recommended
because, overall, this population does not appear to be facing imminent extinction at this time. Despite worrisome declines
across most of the range, the current numerical abundance of the Porcupine Caribou Herd and the initiation of numerous
management actions by governments, wildlife management boards, and communities support Threatened as a more
appropriate conservation status. The status of these subpopulations will have to be carefully monitored and may warrant
re-assessment within five years.

Occurrence
Yukon, Northwest Territories, Nunavut, Alberta, Saskatchewan, Manitoba

Status history
Designated Threatened in November 2016



000198

COSEWIC
Executive Summary

Caribou
Rangifer tarandus

Barren-ground population
Wildlife Species Description and Significance

All the world’s caribou and reindeer belong to a single cervid species, Rangifer
tarandus, and are found in arctic and subarctic regions as well as in northern forests.
Barren-ground Caribou are characterized by long migrations and highly gregarious
behaviour, often travelling in groups of hundreds or thousands. As a relatively large
herbivore with an extensive distribution and high numbers, Barren-ground Caribou is a
keystone species, playing a key ecological and cultural role in northern ecosystems.

The significance of Barren-ground Caribou to the peopling of northern Canada is
evident from archaeological findings tracking the distribution of people and Barren-ground
Caribou relative to the retreating glaciers some 8,000 years ago in the central barrens and
as long as 12-15,000 years ago in the central range of the Porcupine subpopulation.
Barren-ground Caribou have been and continue to be a key resource for people in northern
Canada; in some cases these animals have such importance that families would follow their
migration. They have significant direct economic value from harvest, primarily for
subsistence use. They also contribute to the northern economy through wildlife tourism and
recreational hunting; beyond this, they have incalculable cultural value for people
throughout the subpopulation ranges.

Distribution

The global range of Barren-ground Caribou extends from Alaska to western
Greenland, and is continuous across northern continental mainland Canada, from
northwestern Yukon to Baffin Island. The northern extent is the Arctic mainland coast; the
southern extent is northern Saskatchewan, Alberta and Manitoba. Sampling efforts and
methods have varied among subpopulations, leading to differences in interpreting
subpopulation structure; 14-15 are recognized in this report. Some are combined for the
purposes of generating population abundance and trend estimates, for a total of 13 units.
Ten subpopulations have been consistently identified for the past several decades, mainly
through fidelity to calving areas.



000199

Fluctuating abundance of individual subpopulations affects distribution; as Barren-
ground Caribou decline in abundance their distribution (especially during winter) changes,
reducing the length of fall and pre-calving migration. Mainland subpopulations of Barren-
ground Caribou generally migrate toward the Arctic coast to calve, and occur during
summer and fall on the tundra of the Southern Arctic ecozone. Western and central
mainland subpopulations usually winter in the boreal forests of the Taiga Cordillera, Taiga
Plains or Taiga Shield ecozones.

Habitat and Habitat Trends

Habitat requirements are partly driven by the need for forage, which depends on the
timing of the caribou’s annual breeding cycle and its nutritional costs relative to the brief
plant growing season and long winters of the sub-arctic and arctic regions. Caribou are
generalist foragers, especially in summer, and select among grasses, sedges, shrubs and
forbs for nutrient content according to the stage of plant growth rather than plant species.
Barren-ground Caribou require large annual ranges (several hundred thousand square
kilometres in size) to enable selection of alternative habitats in response to annual
variations in the environment, such as snow cover, plant growth, and/or predation or
parasite risk. Habitat attributes that are important for calving include those that reduce
predation risk and maximize nutrition intake; these vary among calving grounds. Forage
requirements depend on the timing of the annual breeding cycle relative to the brief plant
growing season and long winter that is characteristic of the sub-arctic and arctic regions.
On summer ranges, caribou seek habitats that reduce exposure to insect harassment,
while obtaining high-quality forage. While most subpopulations winter in the boreal forest,
several remain in tundra habitats at that time.

Within the previous three generations, there has been some reduction in habitat as a
consequence of the natural fragmentation of the winter ranges caused by forest fires and
increasing human presence (i.e., infrastructure) on the caribou ranges. However, habitat
outside the forested winter range is still largely intact at the landscape scale. The generally
increasing trends in human population will increase economic development (industrial
development, roads and traffic) within Barren-ground Caribou ranges in the future.

Biology

Caribou usually first calve at three years of age, although they can calve at two years
when conditions are favourable. Females give birth to a single calf and may breed every
year, although if nutritionally stressed they do not conceive every year. Calving is highly
synchronized, generally occurring over a 2-week period in June. The breeding system is
polygynous. Annual migrations and gregarious behaviour are the most conspicuous
characteristics of most Barren-ground Caribou subpopulations. They are adapted to a long
winter season when cold temperatures, wind chill and snow impose high energetic costs.
Those costs are met through reducing their maintenance energy requirements and
mobilizing fat and protein reserves.
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Predation is an important factor affecting many facets of caribou ecology, as caribou
movements and habitat choices are often made to minimize exposure to predators. An
array of predators and scavengers depend on Barren-ground Caribou: Grizzly Bears (Ursus
arctos) are effective predators on newborn calves, while Gray Wolves (Canis lupus,
hereafter referred as Wolves) are predators of all sex and age classes throughout the year.
Pathogens (including viruses, bacteria, helminths and protozoa) together with insects, play
an important role in caribou ecology with effects ranging from subtle effects on reproduction
through to clinical disease and death.

Population Sizes and Trends

The current population of Barren-ground Caribou is estimated at about 800,000
individuals. Between 1986 and mid-1990s, the overall trend was an increase to > two
million, followed by a decline, which has persisted through today. Of 13 subpopulation units
used to derive abundance estimates, eight are declining, two are increasing, and three are
unknown. The median three-generation percentage decline in the total number of Barren-
ground Caribou was 56.8% (range = -50.8 — -59.0%), based on the summed population
change for seven subpopulations with sufficient survey data, which comprise almost 70% of
the total current population. Four of these seven subpopulations declined by >80% during
this period, one had a median decline of -39%, characterized by marked variability,
whereas the remaining two increased. Available survey data for three additional
subpopulations, representing about 25% of the total population, also suggest declines; the
current trajectories of another three subpopulations are unknown, due to lack of recent
surveys.

Evidence from ATK and scientific study suggests that Barren-ground Caribou
subpopulations undergo periods of high and low numbers (fluctuations) that might resemble
population cycles. The evidence is, however, insufficient to consistently infer a naturally
occurring cyclic increase across the full range of subpopulations. Available demographic
data, cumulative changes to the environment, habitats, and harvest regimes for many of
these subpopulations are without historical precedent, such that it would be risky to assume
there will be a naturally occurring recovery, at least to numbers recorded in the 1990s, for
many of the subpopulations.

Threats and Limiting Factors

Climate and weather influence other limiting factors important for Barren-ground
Caribou, including forage availability, predation, parasites and diseases — in complex non-
linear and cascading ways. So many aspects of caribou ecology are affected by weather
that a warmer climate could have a significant but complicated suite of positive and
negative effects.

vi
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Industrial exploration and development in Barren-ground Caribou ranges has
increased over the past several decades, such that there are several new mines and
hundreds of prospecting permits, mineral claims and mineral leases on several
subpopulation ranges. Subsistence and sport harvest can be significant causes of mortality
that can increase the rate of decline and lead to a lower population size after populations
have been reduced for other reasons. Chemical contaminant levels in tissues are generally
low at present. The changing conditions on the caribou ranges also include the
administrative and political complexity of a mix of settled and unsettled land claims, with
changes in jurisdictional boundaries and mandates. The implementation of management
actions is challenged by the inter-jurisdictional complexity between political, land
management and wildlife management agencies, combined with the migratory nature of
caribou and their use of extensive seasonal ranges.

Protection, Status, and Ranks

Protection of Barren-ground Caribou subpopulations by territorial and provincial
jurisdictions is through harvest regulation and habitat protection. The co-management
regime is a shared management responsibility among governments and bodies established
through land claim legislation and through renewable multi-jurisdictional agreements
among public governments (for the Porcupine, Beverly and Qamanirjuag subpopulations).
The Porcupine Caribou subpopulation is the only subpopulation of Barren-ground Caribou
covered by an international agreement signed between Canada and the United States in
1987. The Barren-ground Caribou designatable unit (DU) was assessed for the first time by
COSEWIC as Threatened in November 2016. It is currently not scheduled under the federal
Species at Risk Act (SARA). The 2015 national general status for Caribou in Canada will
not be available until the 2015 General Status Report is published August 2017. This
Canada-wide rank will apply to all DUs of Caribou combined, with nothing specific to
Barren-ground Caribou. The 2015 territorial rank for Yukon for Barren-ground Caribou is
Vulnerable to Apparently Secure, and for Northwest Territories is Sensitive. At present,
there is no specific rank for Barren-ground Caribou for Nunavut; however, for all DUs
combined, the territory-specific general status rank for Caribou in Nunavut is Apparently
Secure. Federal protected areas that exclude industrial land uses but allow continued
subsistence hunting cover about 6% of Barren-ground Caribou ranges, including eight
national parks.

vii
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TECHNICAL SUMMARY

Rangifer tarandus

Caribou, Barren-ground population (Designatable Unit 3)

Caribou, population de la toundra (Unité désignable 3)

Range of occurrence in Canada (provincefterritory/ocean). Northwest Territories, Nunavut, Yukon,

Saskatchewan, Manitoba, Alberta

Demographic Information

Generation time
(Calculated using IUCN guidelines (2008))

Is there a projected continuing decline in number of
mature individuals?

Estimated percent of continuing decline in total number
of mature individuals within 2 generations

Estimated percent reduction in total number of mature
individuals over the last 3 generations.

Suspected percent increase in total number of mature
individuals over the next 3 generations.

Estimated percent reduction in total number of mature
individuals over any 3 generations period, over a time
period including both the past and the future.

Are the causes of the decline clearly reversible and
understood and ceased?

Are there extreme fluctuations (>1 order of magnitude)
in number of mature individuals?

Extent and Occupancy Information
Estimated extent of occurrence

Index of area of occupancy (IAQ) (Always report 2x2
grid value).

Is the population severely fragmented?
Number of locations

Is there an observed continuing decline in extent of
occurrence?

viii

8-9 years
Yes
Unknown

Estimated at 57% for 7 subpopulations with
sufficient information to quantify trends,
representing ~70% of the total current population

Unknown, but based on past dynamics, where
marked fluctuations in abundance have been
documented in some subpopulations, numbers
may increase within three generations. However,
there is uncertainty to this prediction due to
ongoing cumulative changes to the environment
and unknown success of management actions.

~57%

Causes of declines are complex and not well
understood.

Reversible: possibly.

Ceased: no.

Insufficient information to assess

4,253,842 km?

247,840 km? (calving grounds; calculated only for
8 subpopulations with sufficient data)

No
Unknown, but certainly > 14

Extent of occurrence fluctuates with abundance,
thus recent annual areas for some subpopulations
are reduced from maximum recorded abundance
in the 1990s
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Is there an observed continuing decline in index of area
of occupancy?

Is there an observed continuing decline in number of
populations

Is there an observed continuing decline in number of
locations?

Is there an observed continuing decline in area of
habitat?

Are there extreme fluctuations in number of
populations?

Are there extreme fluctuations in number of locations?
Are there extreme fluctuations in extent of occurrence?

Are there extreme fluctuations in index of area of
occupancy?

Range size changes with abundance, thus recent
annual areas in some subpopulations are reduced
from maximum recorded abundance in the 1990s

As many as three subpopulations may have
disappeared within the past three generations

Uncertain
Yes

No

No
No
No

Number of Mature* Individuals (in each subpopulation)

Subpopulation (year of most recent survey)
1. Porcupine (2013)

2. Tuktoyaktuk Peninsula (2015)

3. Cape Bathurst (2015)

4. Bluenose-West (2015)

5. Bluenose-East (2015)

6. Bathurst (2015)

7 (8). Beverly/Ahiak (2011)

9 & 10. Lorillard + Wager Bay (2002)

11. Boothia Peninsula (1995)

12. Qamanirjuaq (2014)

13. Southampton Island (2015)

14. Coats Island (1991)

15. Baffin Island (2014)

Total (extrapolated from estimates and trends to 2015)
*Population estimates are of all individuals

Quantitative Analysis

Probability of extinction in the wild is at least 20% within
5 generations.
(Population viability analyses [PVAs] are not available)

N Individuals
197,000
1,701
2,259
15,268
38,592
19,769
195,529
41,000
6,658
264,661
12,297
500
4,856
~800,000

Not done.
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Threats (actual or imminent, to populations or habitats)

Disturbances from human activity

Climate-mediated habitat and weather changes

Over-hunting

Predation

Pathogens and insects (may intensify under a warmer climate)

Rescue Effect (immigration from outside Canada)

Status of outside population(s)? Three subpopulations in Alaska may be part of this
DU, but have not been evaluated. All three are
currently declining.

Is immigration known or possible? Unknown but unlikely
Would immigrants be adapted to survive in Canada?  Yes

Is there sufficient habitat for immigrants in Canada? Yes
Is rescue from outside populations likely? No

Data Sensitive Species
. Is this a data sensitive species? No

Status History
COSEWIC: Designated Threatened in November 2016.

Status and Reasons for Designation:

Status: Alpha-numeric codes:

Threatened Meets Endangered, A2acd+4acd, but designated
Threatened because it does not appear to be
facing imminent extinction or extirpation.

Reasons for designation:

Members of this population give birth on the open arctic tundra, and most subpopulations (herds) winter in
vast subarctic forests. Well-known for its large aggregations, lengthy migrations, and significant cultural and
social value to northern Aboriginal Peoples and other Canadians, its 14-15 subpopulations range from
northeastern Alaska to western Hudson Bay and Baffin Island. Numbering more than 2 million individuals in
the early 1990s, the current population is estimated at about 800,000. Most subpopulations have declined
dramatically, but two are increasing, including the Porcupine Caribou Herd. For 70% of the population with
sufficient data to quantify trends, the decline is estimated at 56% over the past three generations (since
1989), with several of the largest herds having declined by >80% from peak numbers. Available survey data
for an additional 25% of the total population also indicate declines. Evidence from both local Aboriginal
people and scientific studies suggests that most herds have undergone natural fluctuations in numbers in the
past; however, available demographic data indicate no sign of rapid recovery at this time and cumulative
threats are without historical precedent. Status meets criteria for Endangered because of a reduction in
numbers of 250%, but Threatened is recommended because, overall, this population does not appear to be
facing imminent extinction at this time. Despite worrisome declines across most of the range, the current
numerical abundance of the Porcupine Caribou Herd and the initiation of numerous management actions by
governments, wildlife management boards, and communities support Threatened as a more appropriate
conservation status. The status of these subpopulations will have to be carefully monitored and may warrant
re-assessment within five years.
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Applicability of Criteria

Criterion A (Decline in Total Number of Mature Individuals): Meets Endangered A2acd, with 3-generation
decline of 56% estimated for 70% of the population (based on aerial surveys [a], with habitat quality decline
[c] and exploitation [d] also driving population decline), with an additional 25% of the population undergoing
unquantified declines; trends for the remaining 5% are unknown. Also meets Adacd (past and future),
because some ongoing decline is predicted based on current demographic information and ongoing threats.

Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable.
Criterion C (Small and Declining Number of Mature Individuals): Not applicable.
Criterion D (Very Small or Restricted Population): Not applicable.

Criterion E (Quantitative Analysis): Not applicable.

Xi
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PREFACE

Several designatable units (hereafter referred as DUs, formerly “populations”) of
caribou (Rangifer tarandus) have been assessed more than once by COSEWIC
(COSEWIC 2002; 2004; 2014a,b; 2016). All are currently listed under Schedule 1 of SARA.
This status report for Barren-ground Caribou (DU3) follows an analysis of designatable unit
structure of caribou in Canada undertaken by COSEWIC as a special project (COSEWIC
2011) to define the DUs for future status assessments and reassessments of this species
according to the latest guidelines (COSEWIC 2015). Although prevailing taxonomy
(Banfield 1961) recognizes four native extant and one extinct subspecies in North America,
it is out of date and does not capture the variability of caribou across their range in Canada.
Based on the COSEWIC DU criteria for discreteness and significance (COSEWIC 2015),
Barren-ground Caribou were recognized as a DU (COSEWIC 2011) and are assessed here
for the first time.

This status report benefited from the simultaneous drafting of a status report in
development for assessment under the territorial Species At Risk (NWT) Act (SARC 2016).
The traditional knowledge section of that report was a particularly important source of ATK,
as were products from subpopulation-specific caribou hearings and conservation actions
being conducted in NWT and NU. This report also includes updates from traditional
ecological knowledge collected and summarized from First Nations and Métis sources by
the COSEWIC Aboriginal Traditional Knowledge (ATK) Subcommittee. These sources have
been compiled and assessed in two reports: the Caribou ATK Source Report and the
Caribou ATK Assessment Report.

A map of place names referred to in this report is in Appendix A.

Xii
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COSEWIC HISTORY
The Committee on the Status of Endangered Wildiife in Canada (COSEWIC) was created in 1977 as a result of
a recommendation at the Federal-Provincial Wildlife Conference held in 1976. It arose from the need for a single, official,
scientifically sound, national listing of wildlife species at risk. In 1978, COSEWIC designated its first species and produced
its first list of Canadian species at risk. Species designated at meetings of the full committee are added to the list. On
June 5, 2003, the Species at Risk Act (SARA) was proclaimed. SARA establishes COSEWIC as an advisory body
ensuring that species will continue to be assessed under a rigorous and independent scientific process.

COSEWIC MANDATE
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses the national status of wild species,
subspecies, varieties, or other designatable units that are considered to be at risk in Canada. Designations are made on
native species for the following taxonomic groups: mammals, birds, reptiles, amphibians, fishes, arthropods, molluscs,
vascular plants, mosses, and lichens.

COSEWIC MEMBERSHIP
COSEWIC comprises members from each provincial and territorial government wildlife agency, four federal
entities (Canadian Wildlife Service, Parks Canada Agency, Department of Fisheries and Oceans, and the Federal
Biodiversity Information Partnership, chaired by the Canadian Museum of Nature), three non-government science
members and the co-chairs of the species specialist subcommittees and the Aboriginal Traditional Knowledge
subcommittee. The Committee meets to consider status reports on candidate species.

DEFINITIONS
(2016)

Wildlife Species A species, subspecies, variety, or geographically or genetically distinct population of animal,
plant or other organism, other than a bacterium or virus, that is wild by nature and is either
native to Canada or has extended its range into Canada without human intervention and has
been present in Canada for at least 50 years.

Extinct (X) A wildlife species that no longer exists.

Extirpated (XT) A wildlife species no longer existing in the wild in Canada, but occurring elsewhere.
Endangered (E) A wildlife species facing imminent extirpation or extinction.

Threatened (T) A wildlife species likely to become endangered if limiting factors are not reversed.

Special Concern (SC)* A wildlife species that may become a threatened or an endangered species because of a
combination of biological characteristics and identified threats.

Not at Risk (NAR)** A wildlife species that has been evaluated and found to be not at risk of extinction given the
current circumstances.

Data Deficient (DD)*** A category that applies when the available information is insufficient (a) to resolve a species’
eligibility for assessment or (b) to permit an assessment of the species’ risk of extinction.

* Formerly described as “Vulnerable” from 1990 to 1999, or "Rare” prior to 1990.
**  Formerly described as “Not In Any Category”, or "No Designation Required.”

***  Formerly described as “Indeterminate” from 1994 to 1999 or “ISIBD” (insufficient scientific information on which to
base a designation) prior to 1994. Definition of the (DD) category revised in 2006:

Environment and Environnement st Bok
I " l Climate Change Canada Changement climatique Canada C an ada
Canadian Wildlife Service  Service canadien de la faune

The Canadian Wildlife Service, Environment and Climate Change Canada, provides full administrative and financial
support to the COSEWIC Secretariat,

Xiii
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Also considered a threat to Barren-ground Caribou is non-traditional harvest practices,
including reckless shooting, overuse of motorized vehicles, wastage of meat and leaving
carcasses on the ground, not sharing meat, and not using the entire carcass. Multiple ATK
sources (WMAC (North Slope) and Aklavik HTC 2009; Beaulieu 2012; Sangris 2012;
BQCMB 2014b; Benson 2015) indicate that Barren-ground Caribou may abandon an area if
such hunting practices are occurring. It is also commonly observed that killing or disturbing
the leaders of the migration can be detrimental from a variety of perspectives (Whaéhd66
Naowoo Ko [Dogrib Treaty 11 Council] 2001).

Climate Change

The signals of climate change are especially strong in the Arctic, as measured by
reductions in sea ice and warmer temperatures. Although evidence is already strong for
changes such as an increase in shrubs (Myers-Smith et al. 2011), changes to the ecology
of Barren-ground Caribou will be complex, consisting of positive and negative effects, most
of which are interacting and non-linear (Cebrian et al. 2008; Chen et al. 2014). The effects
of climate change on forage availability during calving and summer appear important
(Griffith et al. 2002; Chen et al. 2014) but are still not well understood. A climate envelope
was measured at which lower availability of summer range forage explained some of the
variation in productivity 2-3 years later in the Bathurst subpopulation (Chen ef al. 2014).

Future climate change may act as a continuing threat for Barren-ground Caribou
through a complex mechanism involving shifts in timing of greening, lower summer forage
quality, and subsequent lower calf production and reproductive potential of females, then
population declines. Unpredictable weather events, which are increasing in frequency in a
changing climate, are also implicated in population declines. In August 2016, 47 caribou
carcasses were found on Prince Charles Island with unusually low fat reserves indicative of
starvation. A storm (e.g., rain on snow) creating a layer of ice and preventing access to
forage is the most likely explanation (Van Dusen 2017).

Caribou may be susceptible to heat stress (Soppela et al. 1986): days with mean daily
temperatures exceeding 25°C are infrequent for Bluenose-East, Bathurst and Qamanirjuaq
subpopulations and the number of days when temperatures exceeded mean+2 SD for the
1990s was similar to the 2000s. 2014 stands out with more high temperature days for the
three subpopulations, which exceeded previous totals for 1979 to 2014 (CARMA unpubl.
data). As such, there are considerable limits to present understanding and consequent
uncertainty until more explorative modelling and discussion takes place.

Climate change is a growing concern for migratory species, where timing of arrival to
breeding grounds is critical for survival (Crick 2006). Highly productive seasonal habitats
become less food-rich and predictable in space and time and species like caribou are
forced to contend with a decoupling of climate variables between seasonal ranges, such
that mistimed migration becomes an increasing likelihood (Robinson et al. 2009).
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EXECUTIVE SUMMARY

Exceeding the size of the Netherlands, Wood Buffalo National Park (WBNP) encompasses
approximately 4.5 million hectares of Canada's boreal plains in northern Alberta and the
southern Northwest Territories. WBNP is comprised of a vast mosaic of boreal grasslands,
wetlands and forests, with numerous rivers, creeks, lakes and ponds. What is today WBNP
has been the traditional territory of indigenous peoples long before European arrival and
continues to be to this day. The land in the park and its surroundings is an integral part of
indigenous and local culture, spirituality and livelihoods, including of the Métis. WBNP's
impressive natural heritage includes the world's largest herd of free-ranging Wood Bison
(Bison bison athabascae) and the breeding ground for the only wild, self-sustaining migratory
flock of Whooping Cranes (Grus americana). In recognition of its global significance and
intactness, WBNP was inscribed on the World Heritage List under natural World Heritage
criteria (vii), (ix) and (x) in 1983. Two Ramsar sites are located within WBNP.

The vast Peace-Athabasca Delta (PAD) is widely recognized as the particularly valuable and
vulnerable heart of the park and World Heritage property. Supported by ample and consistent
evidence from both western science and indigenous knowledge, the majority of local
Aboriginal Peoples, scientists, Parks Canada (PCA) staff, and conservation NGOs argue that
the integrity of the PAD has been affected by decades of massive industrial development
along the critically important Peace and Athabasca Rivers without prompting adequate
management responses. The Mikisew Cree First Nation therefore submitted a petition to the
World Heritage Committee in late 2014, which was considered in a formal Committee Decision
(39 COM 7B.18, Bonn, 2015) requesting the State Party of Canada to invite a joint World
Heritage Centre/lUCN reactive monitoring mission to assess the state of conservation of the
property and potential threats to its Outstanding Universal Value (OUV). The mission took
place from 25 September to 04 October 2016 and as per its terms of reference assessed the
current effects of flow regulation on the Peace River; the potential (cumulative) impacts of the
planned Site C Hydroelectric Dam on the PAD; the impacts of existing and proposed oil sands
projects in the Alberta Oil Sands region, including as the various projects relate to Aboriginal
Peoples; and “any other relevant issues that may negatively impact the OUV of the property”.

Overarching concerns identified by the mission are (i) longstanding and unresolved conflicts
and tensions between Aboriginal Peoples and governmental and private sector actors which
call for a coherent management response in line with the legal framework and unambiguous
political commitments to reconciliation; (ii) governance deficiencies, including but not limited to
water management across jurisdictions, impact assessment and environmental monitoring;
and (iii) the effects of observable and anticipated climate change affecting the property’s high-
latitude ecosystems. The scale, pace and complexity of industrial development along the
critical corridors of the Peace and Athabasca Rivers is exceptional and does not appear to be
subject to adequate analysis to underpin informed-decision-making and the development of
matching policy, governance and management responses.

The concerns shared by Aboriginal Peoples and many respected senior scientists crystalize in
the PAD. Climate change interacts with and adds complexity to the permanent change
induced by natural factors and decades of multiple human-induced stressors. As a high
latitude wetland-dominated landscape, the PAD is disproportionately vulnerable to climate
change, and evidence is mounting that climate change has already had a significant effect on
the hydrology and ecology of the PAD. Hydropower development along the upper Peace
River, has been a growing concern for around half a century. The construction of the Bennett
Dam in British Columbia in the late 1960's set in motion an array of hydrological and
ecological impacts altering the entire Peace-Athabasca-Slave system by a combination of flow
regulation and climate change. Among other effects, flow regulation for hydropower directly
influences the timing and magnitude of flows that can translate to a reduction in recharge
through extreme high water events that block outflows from the PAD or create ice jams that
contribute to flooding of the PAD and hydration of its perched basins. Hydration of the PAD
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affects its biodiversity, productivity and navigability in many ways. The Site C and the
proposed Amisk hydropower projects have so far not been assessed in terms of their impacts
on the already altered PAD even though the latter is both a fundamental contributor to the
justification of World Heritage and Ramsar status and home to several Aboriginal Peoples.
The mission strongly recommends that all projects proposing further flow modification of the
Peace River - and of the directly linked Athabasca and Slave Rivers - consider cumulative
impacts on the PAD as part of their assessment and that the best available environmental flow
assessments be conducted for all three rivers as a means of identifying environmental flow
needs for the PAD.

The vast Alberta Oil Sands are located immediately to the south of the PAD along the lower
Athabasca River. Mounting evidence suggests oil sands impacts are related to atmospheric
deposition of contaminants (e.g. sulphate) in the PAD and adjacent WBNP lands, transport of
water-borne contaminants such as mercury and even incorporation into the food web via bird
eggs and fish, and fatal exposure to toxic tailings ponds, yet governments and industry seem
to be unwilling to adequately monitor or accept these claims. Severe human health concerns
related to exposure of these contaminants whether through water, food or air require
investigation. The area is also centred on a major migratory bird flyway that includes passage
of countless migratory waterfowl and songbirds, including the endangered Whooping Crane.
The proposed Teck Frontier project would place the oil sands development ever closer to the
southern boundary of WBNP and thereby the threats and risks originating from leaks and spills
from tailings ponds; additional water withdrawal, and atmospheric deposition of particles
containing contaminants such as polycyclic aromatic hydrocarbons (PAHs), nitrogen oxides,
and sulphate.. The proposed Teck Frontier project would also result in direct encroachment
into the documented habitat of the disease-free Ronald Lake Wood Bison Herd, which is of
major conservation importance.

Change in the PAD as such is undisputed and there are clear, consistent and conceivable
hints at causal relationships with industrial development, confirmed by western science and
local and indigenous knowledge. The limitations of existing monitoring in place and the
exemption of the Site C project from in-depth assessment make conclusive judgments difficutt.
The absence of proof is not proof of absence though and the differing opinions should
primarily be seen as an indicator for the need to generate better information to enable
informed decision-making.

While the mission focused its efforts on understanding impacts on the OUV of WBNP from the
aforementioned threats, there are other threats to the property that should be acknowledged,
studied and monitored. Forestry is a major industry and land use in the region with multiple
direct and indirect environmental impacts. Commercial logging was conducted even within
WBNP into the early 1990s, i.e. including after its World Heritage inscription. The related pulp
and paper industry has resulted in well-documented air and water contamination. Further risks
stem from past uranium mining near the shores of Lake Athabasca, the expanding agricultural
region to the south and the increasingly intense resource development in the upper Peace
River watershed. All of the aforementioned stressors should be fully considered as part of the
strategic environmental assessment (SEA) for WBNP and include changes both inside and
outside the property that are deemed potentially important with respect to its Ecological
Integrity under the overall lens of climate change. One key finding of the mission with respect
to the cumulative impacts of the threats to the OUV of the property is that they are far more
complex and severe than previously thought. The mission therefore strongly recommends a
reconsideration of the scope and depth of the SEA study, and consequently the resource
allocation.

The mission identified a number of additional concerns. First, the boundary configuration and
the absence of a buffer zone leave much room for improvement. There are several options to
enhance coordination and cooperation between the federal land management of WBNP and
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neighbouring provincial and territorial jurisdictions. All should be discussed, including in order
to comply with World Heritage buffer zone requirements as defined in paragraphs 103 to 107
of the Operational Guidelines for the Implementation of the World Heritage Convention.
Second, the property would benefit from a renewed focus on and investment in the scientific
capacity of Parks Canada Agency to meet the various challenges to the Ecological Integrity of
the WBNP. The property’s modest staffing and resourcing deserves re-consideration in the
view of the mission. Third, the long-term future of the property’'s two most iconic species,
Wood Bison and Whooping Crane, remains uncertain and requires permanent attention.

At the time of its initial establishment and subsequent expansion, WBNP was located within a
vast intact and remote landscape, which for the most part was very difficult to access. While
WBNP continues to be a comparatively remote protected area, the mission fully agrees with
most observers that continuation of the development approach of the last decades renders the
future of WBNP uncertain at the very best, in particular as regards the PAD. Several current
project proposals add severity and urgency to this message.

After careful consideration, the mission concluded that the State Party should be given one
opportunity under the World Heritage Convention to immediately develop a structured and
adequately funded response guided by the below recommendations, in effect amounting to
‘major operations” in the sense of Paragraph 177 of the Operational Guidelines for the
Implementation of the World Heritage Convention. The mission is of the opinion that an
absence of a major and timely response would constitute a case for recommending inscription
of WBNP on the List of World Heritage in Danger due to the combination of credible and
severe concerns combined with inadequate State Party response to existing and expected
Committee requests. The State Party of Canada certainly has the scientific capacity to analyse
the situation like few others to inform a more balanced decision-making. Doing so will respect
its longstanding involvement in and commitment to the World Heritage Convention.

The following list provides an overview of all individual recommendations to the State Party
offered in chapter 3. All recommendations are explained in detail in the corresponding sub-
chapters.

Recommendation 1

Adopt a clear and coherent policy and guidance to enable the transition to a genuine
partnership with First Nations and Métis communities in the governance and management of
the property.

Recommendation 2

Considering the increasing pressures on the property at this time, prioritise conservation and
ensure that the State Party’s science capacity enables Parks Canada's legal obligation to
maintain and restore the Ecological Integrity of the property.

Recommendation 3

To enable informed decision-making, conduct environmental flows assessments to the highest
international standards for the Peace, Athabasca and Slave Rivers as they pertain to the
health of the Peace-Athabasca Deita (PAD), in order to identify water flows needed to sustain
the ecological functioning of the PAD under the circumstances of existing and planned future
dams and water withdrawals. These assessments should incorporate projections of climate
change and should determine the cumulative effects on the PAD and the property of flow
regulation of all existing and proposed dams on all three rivers.

Recommendation 4

Conduct, in line with the IUCN World Heritage Advice Note on Environmental Assessment, an
environmental and social impact assessment of the Site C project and, if moved forward, any
other hydropower projects potentially affecting the Outstanding Universal Value of the

property.
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Recommendation 5

Conduct an environmental and social impact assessment of the proposed Teck Frontier oil
sands mine project in line with the IUCN World Heritage Advice Note on Environmental
Assessment, fully taking into account the Outstanding Universal Value of the property,
including the Peace-Athabasca Delta.

Recommendation 6

Conduct a systematic risk assessment of the tailings ponds of the Alberta Qil Sands region
with a focus on risks to the Peace-Athabasca Delta, and submit the report of this assessment
to the World Heritage Centre, for review by IUCN, in accordance with Paragraph 172 of the
Operational Guidelines.

Recommendation 7

Establish adequate baseline hydrological information of the Peace and Athabasca River
Basins to enhance the reference for monitoring and assessing current and future hydrological
conditions.

Recommendation 8

Expand the scope of the Strategic Environmental Assessment (SEA), which was requested by
the Committee in its Decision 39 COM 7B.18, so that it adequately reflects the scale, pace
and complexity of industrial development, land use changes and river flow manipulations in
the Peace and Athabasca River watersheds, both in terms of individual and cumulative
impacts.

Recommendation 9

Expand the scope of monitoring and project assessments to encompass possible individual
and cumulative impacts on the Outstanding Universal Value of the property and in particular
the PAD.

Recommendation 10

Conduct a comprehensive assessment of options, in order to underpin decision-making to put
in place an effective buffer zone, as defined in the Operational Guidelines. The Birch River
deserves particular attention as the only relatively intact major watershed of the PAD.

Recommendation 11

Conduct a systematic assessment of options to better realize synergies between the property
and land use planning in its immediate vicinity, including the existing and planned provincial
protected areas.

Recommendation 12

Consolidate the management resources and capacity to a standard commensurate with World
Heritage status and adequately respond to the challenges facing the property by:

a) Reinstating a year round status and staffing of WBNP;

b) Recruiting a full-time Superintendent exclusively in charge of WBNP;

c) Ensuring an adequate Parks Canada presence in Fort Chipewyan, part of the critical
Peace-Athabasca Delta area and a major ecological region of WBNP.

Recommendation 13

Further develop the existing Cooperative Management Committee established by the State
Party, and consolidate a functional and effective mechanism to involve Aboriginal Peoples in
the management of the property.

Recommendation 14
Ensure that the preparation and skills of involved governmental staff correspond to the
requirements inherent in the evolving relationship with First Nations and Métis communities.
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Recommendation 15

Further harmonize and adopt the Species Recovery Strategy for Wood Bison throughout its
range, including but not limited to the Greater WBNP Ecosystem, and specifically:

a) Urgently invest in comprehensive and independent analysis of the conservation importance
and status of the Ronald Lake Bison Herd, including threats to it posed by proposed
development, within a broader Species Recovery Strategy;

b) Dedicate, in full cooperation with Aboriginal Peoples, adequate attention and funding to the
management of Wood Bison, including as regards the development of disease management
options other than culling.

Recommendation 16

Continue to closely monitor the entire used and potential nesting area of the Whooping Crane
within the Greater WBNP Ecosystem so as to be able to respond to possibly changing
management requirements.

Recommendation 17

Incorporate invasive alien species (IAS) into the overall monitoring of the property and the
PAD based on science and local and indigenous knowledge, and based on monitoring results,
develop an appropriate management response to control the spread of IAS.
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1. BACKGROUND TO THE MISSION

Wood Buffalo National Park (WBNP) was established in 1922 with the objective to protect
northern Canada’s last remaining bison herd. Enlarged in 1926, WBNP is Canada’s largest
national park to this day at around 4.5 miliion hectares, a surface area exceeding the size of
the Netherlands. WBNP is located in the boreal plains of northern Alberta and the southern
Northwest Territories of north-central Canada. WBNP and the broader region, sometimes
referred to as the Greater WBNP Ecosystem, are part of the Interior Plains of North America,
which are characterized by poorly drained (hydric) lowlands underlain by sedimentary rock
and karst topography, and in some southern areas by black spruce muskeg on flat land. The
impressive landscape is a living and dynamic mosaic of vast wetlands, boreal forests and
grasslands, intersected by numerous rivers and creeks and dotted with innumerable lakes and
ponds. Underlain by permafrost, the grasslands are the largest intact grass and sedge
meadows left in North America.

What is today WBNP has been the traditional territory of several First Nations long before
European arrival and continues to be to this day. History changed course when the fur trade
became a major economic activity in the area in the 18" century. Researchers, adventurers,
missionaries, prospectors and subsequently governmental representatives followed the
footsteps of the fur traders. Fort Smith and Fort Chipewyan were created, to this day major
settlements of Dene and Cree First Nations and Métis communities. The land in the park and
its surroundings is an integral part of indigenous and local culture, spirituality and livelihoods.
There are far-reaching indigenous rights at various levels, only partially respected in the view
of all First Nations and Meétis representatives met and many other observers. The
establishment of the national park itself resulted in conflicts and tensions. Despite increasing
recognition and efforts, these conflicts and tensions have never been resolved.

WBNP is home to a broad range of very diverse natural features, several undoubtedly of
global conservation significance. While a brief overview can hardly start to do justice to the
natural wealth, a selection of conservation values of particular note are listed hereafter:

e Some of the largest relatively undisturbed and least fragmented forest, grassland and
wetland ecosystems in North America;

e Increasingly rare ongoing large-scale ecosystem processes with limited human
interference, including the comparatively natural fire regime;

e Extensive salt plains and gypsum karst with associated extraordinary plant
communities;

e The world's largest herd of free-ranging Wood Bison (Bison bison athabascae) with a
unique uninterrupted predator-prey relationship between this species and the Grey
Wolf (Canis lupus);

e The summer range and breeding ground of the only wild, self-sustaining migratory flock
of the endangered Whooping Crane (Grus americanay);

¢ Significant populations of migrating, nesting, breeding and moulting waterfowl at an
intersection of four major bird migration flyways - among many other significant wildlife
populations.

lllustrating the global importance, two Wetlands of International Importance have been
recognized within WBNP under the Ramsar Convention, the “Whooping Crane Summer
Range” and the famous Peace-Athabasca Delta (PAD). The crane nesting area is also
recognized as one of only two Alliance for Zero Extinction (AZE) sites in all of Canada. In
addition to its cultural and socio-economic importance, the PAD is widely accepted to be the
most complex, most fascinating and most vulnerable part of WBNP. Along with many smaller
rivers and creeks, the Peace, Athabasca and Birch Rivers converge at the western end of
Lake Athabasca to form one of the world’s largest inland deltas, arguably the world’s largest
boreal inland delta. While it is not agreed what exactly constitutes the delta, it is widely

R
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accepted that roughly 80% of it is located within WBNP. As the heart of WBNP in the view of
many, the PAD’s enormous ecological, cultural and economic importance is indisputable. In
addition to being the world's largest Dark Sky Preserve since 2013, WBNP in 1983 was
inscribed on the World Heritage List according to natural World Heritage criteria (vii), (ix) and
(x) in recognition of the broad and diverse range of irreplaceable conservation values of global
significance.

Despite protection granted by longstanding national park status and multiple global
recognitions, the notion of a remote place unaffected by human activities is not tenable
anymore. Industrial development along the critically important Peace and Athabasca Rivers
has led the majority of local First Nations and Métis communities, scientists, Parks Canada
(PCA) staff, conservation NGOs and others to conclude that the integrity of the PAD and
WBNP has continuously and increasingly been affected over the past decades. In the
perception of all consulted local residents, the pressures have already resulted in tangible
negative impacts on the PAD today and imply an uncertain future for the delta and its
inhabitants and users.

From a World Heritage perspective, the severity of these concerns first drew major
international attention when the Mikisew Cree First Nation (MCFN) submitted a detailed
petition to the World Heritage Committee in December 2014. The petition received major
support from numerous First Nations and Métis, environmental NGOs, scientists and retired
PCA leadership, eventually resulting in a World Heritage Committee Decision requesting the
State Party of Canada to invite a joint IUCN/World Heritage Centre reactive monitoring
mission (hereafter “the mission”) to better understand the situation (39 COM 7B.18, Bonn,
2015, see Annex 1 for full text). This background can be interpreted as a sign of increasing
recognition of indigenous rights and perspectives in the World Heritage arena, in line with
broader national and internationat processes.

As detailed in the Terms of Reference provided as Annex 2, the concrete objectives of the
mission were to “assess the state of conservation of the property, as well as potential threats
to its Outstanding Universal Value (OUV)". More specifically, the ToR required the mission to
review and assess:

* “The current effects of Peace River flow regulation activities associated with operation
of the W.A.C. Bennett Dam and Peace Canyon Dam, on the OUV of the property;

» The potential (cumulative) impacts of the planned Site C project on the hydrological
regime of the PAD that could impact the OUV of the property, and the ecological
processes as they relate to the OUV of the property, also taking into account the
effects of climate change;

e The impacts of existing and planned oil sands projects in the Athabasca Oil Sands
Region, as well as their associated tailings ponds, on the OUV of the property,
including the impact on movement of migratory birds, and discuss the development
and implementation of monitoring programs with the relevant authorities and
stakeholders;

e The above-mentioned developments on the ecosystems that support some of the
traditional ways of life of indigenous communities.”

In line with paragraph 173 of the Operational Guidelines, the mission was further tasked and
mandated to “review any other relevant issues that may negatively impact the OUV of the
property, including its conditions of integrity and protection and management’. The mission
was conducted by Tilman Jaeger (representing the UNESCO World Heritage Centre) and Dr.
Stephen Davis (representing IUCN) and took place from 25 September to 04 October 2016,
postponed due to the devastating fires in and around Fort McMurray earlier in the year.
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2. LEGAL AND MANAGEMENT FRAMEWORK

While a detailed account of the human history of this part of North America is beyond the
scope of this report, it is important to reiterate that what is today the national park and World
Heritage property has long been inhabited and used. What is called natural resource
governance and management today has been an integral part of indigenous life in the region
for a long time and in many ways continues to be. It can reasonably be argued that the natural
environment has been shaping indigenous life while indigenous peoples simultaneously have
been shaping the natural environment in many ways. The indigenous past, present and future
is today reflected and considered in many facets of the legal and policy framework, including
in Canada’'s Constitution, Treaty Eight and specific court decisions and it is essential to be
aware of this backdrop. In the view of all indigenous representatives met by the mission,
however, governmental decisions continue to routinely contradict or conflict with indigenous
rights. Meetings and discussions during the mission made it very clear that many conflicts and
tensions remain to be addressed. While numerous First Nations and Métis representatives
acknowledged that PCA increasingly and credibly acknowledges and respects their rights,
culture, knowledge and concerns, much remains to be done to make the legal obligations and
strong political commitments to reconciliation a reality.

WBNP’s formal conservation history, according to most sources, is related to the end of the
federally promoted killings of bison in Canada in 1898. In 1922, some 2,600,000 ha of land
were designated as a bison sanctuary under the then Forest Reserves and Parks Act. Four
years later, WBNP was enlarged to its vast present surface area. From a contemporary
understanding, the longstanding status as a national park is slightly misleading, as one explicit
management priority between 1922 and 1964 was job creation through various forms of
resource extraction and use. Far from contemporary connotations of the terms sanctuary and
national park, commercial logging, fishing and bison meat production were explicitly promoted.
Bison management involved massive operations, including habitat manipulations and
intensive predator control, namely mass culling of wolves.

The federal authority over WBNP was shifted from the Northern Administration Branch of the
Department of Northern Affairs and Natural Resources in 1964 to the National Parks Branch of
the Department of the Interior (Olsen, 1992), a process completed only in 1969 according to
Potyondi (1979). It is only since then that management has formally been focusing on nature
conservation. WBNP is federal crown land almost in its entirety. The original land base of the
park has decreased slightly with the excision of eight small areas for creation of indigenous
reserve lands. A ninth is currently proposed. Total area excised or proposed to be excised is
some 6,500 ha (around 0.15 % of the park).

Several small First Nations reserves are today situated inside WBNP’s boundaries. The
Government of Canada is the land manager of WBNP, which is administered by PCA, one of
three departments/agencies under the responsibility of the Minister of Environment and
Climate Change Canada (ECCC). PCA's mandate and obligation includes impact
assessments of proposed activities within national parks. Assessments of proposed projects
outside of national parks with potential impacts on national parks trigger PCA involvement, but
are otherwise led by the Canadian Environmental Assessment Agency (CEAA). Examples of
PCA involvement in assessments regarding WBNP include Site C, Glacier Power (Dunvegan)
and Amisk hydroelectric project proposals, as well as the Teck Frontier and Joslyn North oil
sands project proposals.

Central pieces of federal law and policy determining and guiding management include (i) the
Canada National Parks Act (CNPA) and Regulations (2000); (ii) the Parks Canada Agency Act
(1998); (ii) the WBNP Game Regulations (1978); and (iv) the Parks Canada Guiding
Principles and Operational Policies (GPOP, signed in 1994). GPOP includes a short section
on what is being referred to as "aboriginal interests”. GPOP also contains explicit and
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repeated reference to Canada's commitment to cultural and natural heritage under the World
Heritage Convention and PCA'’s “leadership role” in this context.

The explicit recognition of the maintenance and restoration of “Ecological Integrity” as a “first
priority” in Canada’s National Parks Act is remarkable, both as a conceptual framework and as
a legal obligation. The CNPA defines Ecological Integrity as “a condition that is determined to
be characteristic of its natural region and likely to persist, including abiotic components and
the composition and abundance of native species and biological communities, rates of change
and supporting processes” (see chapter 7 for link to full text of the Act and other legislation).
Ecological Integrity guides site level planning, monitoring and reporting, including to
Parliament and the public. At the national level, the concept is reflected in an Ecological
Integrity Monitoring Program (EIMP). While PCA has no mandate beyond federal crown land
within parks, it is clear that Ecological Integrity necessarily implies interaction with land and
resource use or any other development outside of the national parks, particularly when
development results in, or can reasonably be expected to resuit in impacts on national parks.
In this sense, Ecological Integrity can also be interpreted as a mandate and obligation to
interact with other federal actors and adjacent jurisdictions, actors, stakeholders and rights-
holders, such as provincial and territorial governments, First Nations, Métis, local
communities, civil society, the scientific community and the private sector.

In no particular order, further directly relevant pieces of legisiation and policy include the
Canadian Environmental Protection Act (1999), Fisheries Act (1985), the Migratory Birds
Convention Act (1994), the Species at Risk Act (2003), the Navigation Protection Act (1985),
the Indian Act (first passed in 1876 with several amendments since), the Canadian
Biodiversity Strategy (1995) and “Canada’s Action on Climate Change”, as the governmental
websites put it at the time of writing. The more obvious federal counterparts of PCA include,
but are not limited to, the Canadian Environmentai Assessment Agency (CEAA), the Canadian
Wildlife Service (CWS) and Transport Canada (TC). Coordination and cooperation is ever
more essential with these and many other federal, provincial and territorial institutions, First
Nations, Métis, civil society and the private sector.

At the operational level, WBNP belongs to PCA’s Southwest Northwest Territories Field Unit,
directed by the Field Unit Superintendent. The latter simultaneously serves as the
Superintendent of WBNP and reports to PCA’'s Chief Executive Officer via the Executive
Director, Prairies, Yukon and Northwest Territories and Senior Vice President of Operations.
There are administrative PCA offices in Fort Smith and Fort Chipewyan, the two main
settlements. The latter is accessible by air, water or winter road only. Since 1984 management
plans guide operations. The latest and current plan was approved by Parliament in 2010
(Parks Canada Agency, 2010). Like the 2009 State of the Park Report (Parks Canada Agency,
2009), the current plan conceivably prioritizes cooperative management, bison management
and the PAD. The current plan also provides direction in the form of zonation for protection of
rare and endangered species, ecological maintenance and restoration and visitor experience
and use. The next management plan is due in 2020, a substantial undertaking given the
attempts to increase the involvement of stakeholders and rights-holders in a polarized setting.
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3. IDENTIFICATION AND ASSESSMENT OF ISSUES
3.1 Governmental Relationships with First Nations and Métis

According to Indigenous and Northern Affairs Canada (INAC) the term “Aboriginal Peoples”
encompasses First Nations, Inuit and Métis in Canada. The terms “First Nations” and “Inuit”
are widely used, legally undefined terms comparable to internationally common definitions of
“‘indigenous peoples’. The Métis, in INAC's definition, are “people of mixed First Nation and
European ancestry who identify themselves as Métis”. It is important to understand that a total
of eleven First Nations and Métis live in and around WBNP and today have various and far-
reaching rights, which national park establishment had historically restricted despite Treaty
Eight (see below).

in alphabetical order, Métis in WBNP are organized as (i) Fort Chipewyan Métis Local 125; (ii)
Fort Resolution Métis Council; and (iii) Fort Smith Métis Council and (iv) Hay River Métis
Government Council. First Nations, likewise in alphabetical order, include the (i) Athabasca
Chipewyan First Nation (ACFN); (ii) Deninu K'ue First Nation (DKFN); (iii) K'atl'odeeche First
Nation (KFN); (iv) Little Red River Cree Nation (LRRCN); (v) Mikisew Cree First Nation
(MCFN); (vi) Salt River First Nation (SRFN); and (vii) Smith’s Landing First Nation (SLFN).

During the mission a “need for healing” was repeatedly suggested to describe the relationship
between Aboriginal Peoples and governmental institutions, a clear indication of a troubled
history. Concrete reasons for tensions and conflicts in WBNP were commonly related to (i)
access restrictions to natural resources, including historic resettlement; (ii) limited or lacking
consultation or other forms of involvement in decision-making directly or indirectly affecting
First Nations and Métis; and (iii) limited or lacking linkages between consultation and decision-
making when consultation does occur, leading to “consultation fatigue”.

As the federal land manager, PCA has a direct presence on the land and thus directly
engages in local relationships. PCA has been and continues to be both a source and a target
of tensions. Many First Nations representatives highlighted specific past incidents, often
conflictive personal encounters or encounters of family members with PCA staff. One
representative called the national park a “weapon against First Nations”. On a more optimistic
note, PCA’s direct presence on the land comes with important new responsibilities and
opportunities at a time of new commitments to reconciliation. Numerous aboriginal
representatives acknowledged important and credible efforts to improve relationships on the
part of PCA.

Park management prides itself on WBNP being the first national park in Canada to allow
traditional harvesting. Decades of a controversial past permitting system put the claim in
perspective though. Today, following court cases in 2003 and 2005, permits to hunt, fish and
trap for personal use are no longer required. Formally, much more meaningful rights have
been granted over time. Section 35 of Canada’'s Constitution Act (1982) recognizes and
affirms existing aboriginal rights. Furthermore, WBNP is located within the vast area covered
by Treaty Eight (1899, see map 6 in Annex 6). One of eleven numbered treaties across
Canada, Treaty Eight in principle has far-reaching implications, including but not limited to
natural resource use. However, the terms of Treaty Eight have been “subject to different
interpretations regarding the nature and fulfiiment of the obligations incurred by the federal
government’ ever since (Madill, 1986).

More recently, Canada has made a strong commitment to the United Nations Declaration on
the Rights of Indigenous Peoples (UNDRIP) after years of being one of its most visible
opponents. UNDRIP encompasses the concept of Free, Prior and Informed Consent (FPIC) in
many of its articles. At the national level, concrete commitments to reconciliation are contained
in public mandate letters, which determine ministerial priorities. The public mandate letter
addressed to the current ECCC Minister calls for a “renewed, nation-to-nation relationship with
Indigenous Peoples, based on recognition of rights, respect, co-operation, and partnership”.
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Testing the above framework against opinions expressed to the mission, a deep gap emerges.
In the view of all First Nations and Métis representatives met, there is an enormous lack of
clarity, as well as a mismatch between poalitical commitments and their lived reality. As the
various layers granting rights overlap and are rooted in differing governmental responsibilities
and institutions, First Nations perceive it as next-to-impossible to enhance clarity and move
towards a more level playing field, which was described as extraordinarily frustrating.

At the more tangible level of WBNP, the exact nature of rights is likewise not entirely clear.
According to PCA's GPOP “people and the environment are inseparable.” More specifically,
GPOP states that “where aboriginal interests have not been previously dealt with by treaty or
other means, it is the Government of Canada's policy to negotiate comprehensive claims
based on traditional and continuing use and occupancy of land.” At the same time, the current
legal, policy and management guidance for WBNP does not amount to a clear and coherent
framework reflecting  existing laws, Treaty Eight, court decisions and commitments. For
example, while court decisions granting harvesting rights are respected, they remain to be
clearly reflected and defined in applicable guidance and planning documents.

The Aboriginal Committee for the Cooperative Management of WBNP is a promising vehicle
and step towards a better relationship between governmental park management and First
Nations and Métis. Established in 2014, the Committee represents a good beginning even
though apparently not all of the eleven Aboriginal Peoples participate. Based on discussions
during the mission, it appears to enabie a partially effective form of consultation rather than full
cooperation at this stage.

Several First Nations representatives expressed dissatisfaction with WBNP’s World Heritage
status; a national and intergovernmental decision they say they never had any part in. Many
First Nations explicitly called for inscription of WBNP on the List of World Heritage in Danger in
line with the MCFN Petition (MCFN, 2014; see also MCFN, 2016), also as a means to draw
attention to indigenous concerns. At the same time, a smaller number of First Nations
representatives positioned themselves against such a recommendation, fearing that such
status might restrict their harvesting rights. The mission wishes to put on record that the latter
thinking appears to be based on a misconception. While the mission sees a fundamental and
urgent need to enhance clarity with regard to indigenous rights and their relationship with
national park objectives, it does not consider indigenous resource use to be a threat to the
property’s OUV at this stage.

At a time when First Nations and Métis unanimously call the adequacy of current consultation
practices into question, it is a long way to collaboration and an even longer way to shared
decision-making. The scale of this shift implies a coherent long-term vision and approach, as
well as considerably strengthened efforts. Drawing on several discussions during the mission,
cooperation between PCA and Aboriginal Peoples based on common interests, as opposed to
common values, might be the most promising avenue to explore. It is a misconception to
expect governmental conservation and Aboriginal Peoples to have the same objectives for the
same reasons. Common interests, however, certainly exist in terms of better understanding
and reducing external pressures on WBNP’s cultural and natural resources. Despite a difficult
history and relationship, it should be recalled in this context that PCA has successfully
protected WBNP from major industrial development within its boundaries, which in all
likelihood would have occurred without national park status.

In summary, national park status has long been conflicting with interests, rights and
aspirations of First Nations and Métis. WBNP is in a transition towards more meaningful
realization of indigenous rights, which comes with opportunities and risks. If the legal
framework and political commitments are to be taken seriously, a fundamental shift seems
indispensable and clear rights will have to be coupled with clear responsibilities. A step-wise
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approach is encouraged so as not to dismantle the current governance and management
before a functional alternative is in place. There is a need to improve clarity and coherence of
the applicable legal and policy framework comprised of various bits and pieces of very
different eras. Some indigenous representatives suggested dual naming of the park and
property, i.e. the parallel use of English and indigenous names as a gesture and symbol of a
new beginning. The idea deserves to be discussed in the view of the mission.

Recommendation 1

Adopt a clear and coherent policy and guidance to enable the transition to a genuine
partnership with First Nations and Metis communities in the governance and management of
the property.

3.2 Overarching Concerns about Governance
3.2.1 Governance of Impact Assessment and Environmental Monitoring

Severe concerns about both regulatory failure and regulatory capture were consistently
brought forward in writing and in personal communication during the mission. Current efforts
“to restore trust in environmental assessment”’, in the wording of a federal governmental press
release and other official websites online at the time of writing, suggest a poilitical recognition
of such concerns. Even if one does not accept the notion of a “regulatory crisis” which was
repeatedly communicated to the mission, one still has to accept the widespread perception of
such a crisis. It is undoubtedly one factor compromising the relationships between different
stakeholders and rights-holders.

Written submissions and personal communication during the mission consistently suggested
limited effectiveness of governance in terms of balancing competing public interests and
consideration of Aboriginal Peoples. Such concerns often referred to impact assessments and
environmental monitoring. Deficiencies in both areas were described to affect directly and
indirectly WBNP and in particular the PAD. Specific concerns communicated to the mission
included, but were not limited to:

* Severe deficiencies in meaningful involvement of Aboriginal Peoples;

e Lack of meaningful consideration of the perspectives and knowledge of Aboriginal
Peoples in decision-making when consultation does take place;

e lack of coherence and clarity in terms of respecting indigenous rights granted at
various levels, including the Constitution, Treaties and specific court decisions;

e Severe deficiencies in functional mechanisms to plan land and resource use across
jurisdictional boundaries;

e Particularly severe deficiencies in functional mechanisms to manage water across
jurisdictional boundaries despite longstanding efforts and a wealth of existing
information, including specific recommendations for enhancing governance, for
example under the Mackenzie River Basin Transboundary Waters Master Agreement
(MRTWMA);

e Time and resource constraints, as well as limited mandates of panels set up to review
proposals of very large and complex projects;

e Exemption of proposals for very large and complex projects from fundamental
components of established, and in principle legally required review process as a
function of political decisions;

e Scientifically questionable definitions of potential impact areas or zones associated
with major development projects;

e Limitations in coherent, adequate and independent monitoring;
» Absence of adequate assessment and management of cumulative effects;

e Absence of adequate bridges linking monitoring results with policy and decision-
making.
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A robust and coordinated monitoring program is essential to managing and detecting changes
in the vital signs of any large ecosystem. As mentioned earlier, one priority and Parks Canada
obligation, through the CNPA, is the protection or restoration of Ecological Integrity as it
pertains to natural resources and processes in Canada’s nationa! parks. Therefore, ecosystem
monitoring is a critical tool and obligation in both detecting change and in tracking recovery
following restoration or other management actions whether construction of physical features
such as weirs, or wildlife corridors or fire management. While there are several governmental,
quasi-governmental monitoring programs and relevant research projects focused on WBNP,
and specifically the PAD, in general these programs appear to be loosely coordinated with one
another at best. In some instances, programs appear to be entirely independent of one
another with no coordination or communication of findings.

The Regional Aquatic Monitoring Program (RAMP) began in the late 1990s as a small
program amongst a few companies to coordinate their monitoring and reporting obligations
under regulatory approvals; however, its ability to detect changes in response to development
has been questioned (see Timoney 2013). The Peace-Athabasca Delta Ecological Monitoring
Program (PADEMP) is a partnership between indigenous, federal, provincial, and territorial
governments and grew out of concerns over the health of the PAD. As such, it merges
western science with local and indigenous knowledge to understand specific problems such as
the declining population of muskrats. Despite undisputed merits of its approach, this
community and communications-based program seems limited in its capacity to understanding
and addressing the full range of threats to the PAD. it also appears to be disconnected from
policy development and decision-making.

The Joint Canada-Alberta Implementation Plan for Oil Sands Monitoring (JOSM) is a well-
funded (roughly CAD 50 million/year) program that grew out of recommendations by federal
and provincial panels in 2010 and 2011, respectively, stressing the need to have world-class,
coordinated and question-driven monitoring in the Alberta Oil Sands region that could address
indigenous and stakeholder concerns about cumulative impacts. PADEMP and JOSM, both
with strong focus on the PAD, are potentially compatible efforts, yet there seems to be little
coordination between these monitoring programs. First Nations have withdrawn their initial
involvement in JOSM, the last First Nation having left JOSM in 2014 “due to concerns about
the engagement process, limited incorporation of traditional ecological knowledge, and lack of
transparency” (2015 State of Conservation Report, see http://whc.unesco.org/en/soc/3318).

From a technical perspective, the mission notes a number of important question marks with
regard to these monitoring programs. JOSM currently lacks the ability to differentiate natural
weathering sources of contaminants from impacts caused by bitumen mining and upgrading,
in aquatic systems downstream of the mineable oil sands region. This could be addressed
through focused laboratory or mesocosm experiments to understand changing ratios in
conservative tracers relative to bitumen-associated indicators. This focused experimental
approach should be coupled with field-scale monitoring using contro! watersheds that are high
in bitumen reserves but without oil sands development (e.g. Birch River or even Peace River)
compared to the lower Athabasca River. More effort in tracking atmospheric versus terrestrial
or aquatic sources of oil sands-derived pollutants (as suggested in Kelly et al. 2010) would
also help to establish the contribution from this type of pollution. In addition, techniques
looking at compound-specific markers in isotopic tracers in oil sands-derived contaminants or
their degradation products should be advanced as a means to provide a more robust detection
of impacts. Evidence from Jautzy et al. (2015; as cited in Schindler 2015) suggests this may
be a reliable means for differentiating natural from industrial sources.

The conclusion of little or no impact of contaminant loading from the Alberta Qil Sands region
to the PAD that was communicated to the mission by representatives of the Government of
Alberta relied heavily on JOSM's results showing signal attenuation from its origin to the PAD.
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This, they concluded, was sufficient evidence of no impact. However, declining concentrations
of a contaminant with distance from a source is not evidence in support of such a conclusion.
Rather, it is merely an indication that air and water are dispersing contaminants over some
distance. A conclusion about the degree of contamination should be unique to each
contaminant and based on its accumulation rate (even if at a low level), its residence time
within a system, and duration of exposure. Mass balance studies integrating exposure over
longer periods of time to attenuated or low levels of different contaminants would provide more
resolution as to potential impacts from the Alberta Oil Sands region.

Besides technical question marks, JOSM has been accused of limited transparency and
insufficient consideration of aboriginal perspectives, resulting in the aforementioned departure
of all aboriginal JOSM partners. For all its merits and investment, it seems unlikely that JOSM
can meet its ambitious objectives in a very polarized setting of openly stated mistrust. The
existing governance of JOSM and impact assessment and environmental monitoring, analysis,
policy and management responses regarding WBNP, and the PAD more broadly, are widely
seen to be incompatible with the pace, scale and compiexity of industrial development and to
suffer from deficiencies in design and governance. Perhaps the most important question mark,
there is an absence of a meaningful consideration of cumulative impacts, as discussed in
chapter 3.4.3 in more detail. Current efforts are not accepted by key rights-holders and
stakeholders and do not constitute an adequate basis for informed decision-making.
Recommendations are offered in related sections under subchapter 3.3.

3.2.2 Changes in Capacity and Focus of Parks Canada Agency

Parks Canada Agency (PCA) is a well-established and highly professional protected areas
agency with a longstanding institutional history. Besides the past inability to effectively
respond to commercial logging within WBNP for more than two decades and past and current
tensions with First Nations and Métis, most consulted by the mission expressed appreciation
of the performance of WBNP staff. The PCA submissions contributing to environmental
assessments are constructive, respectful of PCA’'s mandate and of high technical quality.

PCA’s Ecological Integrity tenet is an exemplary orientation of a protected areas agency by
implicitly and explicitly highlighting the need to manage protected areas within their broader
context. In line with the conclusions of a distinguished Panel on Ecological Integrity (Parks
Canada Agency, 2000), environmental NGOs consulted by the mission consistently raised
serious concerns about PCA’s current ability to live up to the high standards inherent to the
Ecological Integrity approach. These concerns were underpinned by what was described as (i)
a considerably reduced science capacity and (ii) a shifting from a conservation focus as part of
broader governmental efforts to maximize the generation of “re-spendable revenues”, namely
through tourism promotion. Written submissions in support of the MCFN petition, including by
retired PCA leaders, consistently make reference to one or both of the above concerns. In the
wording of a comprehensive NGO report, there has been “a significant shift in Parks Canada’s
approach to managing our national parks, away from their legislative first priority of protecting
nature, towards a more tourism and marketing focused agenda which is putting wildlife and
wilderness in our national parks at risk”, while suggesting that decision-making may be at odds
with “existing policies and legislation specifically designed to limit development and protect
ecological integrity in our national parks” (CPAWS, 2016). The concerns are in line with an
open letter from a large number of former PCA staff calling for the Canadian Government to
“restore science capacity in Canada's national parks and national historic sites” (see chapter 7
for link to full text).

In its Fall 2013 report, the Commissioner of Environment and Sustainable Development
(Office of the Auditor General of Canada, 2013) noted “intensifying challenges” for PCA to
maintain Ecological Integrity, coinciding with reduced resources. The report concludes that
PCA “has not clarified how and by when, with significantly fewer resources, it will address the
backlog of unfinished work, the emerging threats to ecological integrity, and the declines it has
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identified in the condition of many park ecosystems. Consequently, there is a significant risk
that the Agency could fall further behind in its efforts to maintain or restore ecological integrity
in Canada’s national parks.” This remarkable conclusion adds validity to consistent concerns
expressed to the mission in writing and in personal communication, which some might judge
as biased. While it is clear that PCA has an important role and obligation to enable visitor
experiences, an excessive focus on tourism promotion and a reduced science capacity indeed
appear to be incompatible with its core mandate and legal obligations.

Recommendation 2

Considering the increasing pressures on the property at this time, prioritise conservation and
ensure that the State Party’s science capacity enables Parks Canada’s legal obligation to
maintain and restore the Ecological Integrity of the property.

3.3 Overarching Concerns about Climate Change

Climate change is a pervasive, global threat to the integrity of the entire boreal region. As an
overarching threat, it interacts with and adds complexity to the permanent change induced by
natural factors and decades of multiple human-induced stressors. Climate has co-shaped the
natural environment and existing and future impacts of climate change will have direct and
lasting effects on WBNP’s conservation values, including those identified as contributing to its
Outstanding Universal Value. Such effects can broadly be categorized as top-down and
bottom-up effects, respectively, and both can be expected to occur. From a bottom-up
perspective, climate change can affect the fundamental drivers of an ecosystem such as water
and nutrient availability, which affects processes regulated by microbial communities and
primary producers. These changes at the bottom of the food web have continued impacts
across the entire food web. From a top-down perspective, climate drivers may have direct
impacts on organisms at the top of the food web through thermal tolerance (affecting aspects
such as metabolism, growth, competition, and geographic range) and disease prevalence,
which can have cascading effects from higher trophic levels to herbivores, plants, etc.

As part of a high latitude wetland-dominated landscape, WBNP - and particularly the PAD -
are highly vulnerable to climate change. Evidence is mounting that climate change has already
had a significant effect on the hydrology and ecology of the PAD, along with other natural and
anthropogenic factors. However, climate change impacts involve more than just warming,
which through a series of complex interactions, may also affect precipitation patterns and the
overall water balance of the region. Timoney (2013) provides a useful overview of this, noting
changes in everything from water quality to biodiversity in the PAD. Climate change is
affecting WBNP directly through warming, drying and altered precipitation patterns. Evidence
shows a substantial warming of at least 2.5°C over the past century and a clear trend in the
reduction of snow pack in the Canadian Rocky Mountains where the headwaters of both the
Peace and Athabasca Rivers are situated. Schindler (2015) estimated a 50% decline in runoff
from the lower reach of the Athabasca River due to climate change and references studies
suggesting that declines will continue throughout the century as glaciers continue to melt
(Schindler et al. 2007). There is also mounting evidence of an increasingly negative water
budget for the region, with evapotranspiration exceeding precipitation and an increasing trend
in drought severity (Timoney 2013).

Beltaos (2014) estimated that about 1/3 of the changes in Peace River ice-jam flood frequency
in the PAD has been directly attributable to climate change, while the other approximate 2/3 of
change is attributable to river regulation. To add complexity, the effect of climate change
induced warming on glaciers and snowpack will translate to reduced spring flows from
snowmelt needed to mechanically break up ice, which is essential to the development of an
ice-jam flood. Projections of future climate using the ECCC's Canadian Climate Centre
General Circulation Model reveal a 3-week shortening of the ice season by the end of this
century compared to the 1961-1990 period (Prowse et al. 2004). The projected warming of
about 4°C would lead to further increased evaporative losses of about 35% over a roughly 30-
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year period. Despite projections of increased precipitation of about 11%, this would still
dramatically tip the water balance of the region toward a drier state (Prowse et al. 2006). The
combination of warming, a shifting water budget and river regulation will undoubtedly put the
PAD on a trajectory for drier conditions. Combined with changes in the frequency of ice-jam
flooding, existing and future development projects involving water abstraction and/or additional
flow regulation should be heavily scrutinized for their impacts in flow impedance.

While differing views exist, the above example — and mounting evidence of change —
illustrates the need to invest in better understanding the interactions between this naturally
dynamic high latitude ecosystem and climate change. As an overarching threat, climate
change adds urgency and severity to the need to better understand and address the many
stressors affecting WBNP and in particular the PAD. More concretely, there is a wealth of
evidence of climate change impacts speaking to the importance of protecting river flows into
WBNP and specifically the PAD and the importance of these flows in sustaining the highly
organic peat deposits across the WBNP but also the health of the PAD. In short, with warming
and drying, climate change will also continue to tip the carbon balance of WBNP towards net
carbon emission rather than being a carbon sink. Considering the collective boreal peatiand
region, this could have a dramatic positive feedback on atmospheric greenhouse gases (GHG)
and further warming of the atmosphere (Goulden et al. 1998; Davidson et al. 2006). The
mission offers no specific recommendation other than fully considering climate change as a
highly relevant and overarching concern in decision-making and as a potential synergistic
driver of change when paired with other threats described below.

3.4 Pressures and Risks from Industrial Development
3.4.1 Existing and planned Hydropower Development

Hydropower development is experiencing a renaissance in many parts of the world, partially
justified on the grounds of claimed environmental friendliness. This “clean energy” ciaim
neglects that the scientific and technical discussion of hydropower development and its
multiple environmental impacts today is much more nuanced. Besides obvious concerns
related to the modification of entire river systems, the debate has moved on even in strict
terms of GHG emissions from reservoirs and degraded downstream wetland areas.
International initiatives, such as the World Commission on Dams (WCD) provide useful
guidance on the complexity of social and environmental costs inevitably accompanying large-
scale dam development. It is clear that decision-making involves extraordinarily difficult trade-
offs and should therefore be based on the best possible information.

In the 1960s British Columbia (BC) took the political decision to maximise the hydropower
potential of the Columbia and Peace Rivers (“Two Rivers Policy”). On the Peace River this
resulted most notably in the construction of the W.A.C. Bennett Dam (hereafter Bennett Dam),
a 163-meter high earth-fill dam built throughout the 1960s and beginning operation in the early
1970s. The dam created Williston Lake, the third largest reservoir in North America. The
Bennett and Peace Canyon Dams capture about 53% of the runoff of the entire Peace River,
from only 24% of the entire 293,000 km? Peace River drainage basin. This results in modified
water and sediment deliveries to a substantial part of the basin. Drying conditions into the
1990s prompted a series of major hydro-ecological assessments under the Northern River
Basins Study (NRBS) and the Peace-Athabasca Delta Technical Studies (PADTS). The
studies found that the entire Peace-Athabasca-Slave system was influenced by the flow
regulation, while also indicating influence from climate (Prowse et al. 2006, see also Peters et
al. 2010 and 2001). While there are differing opinions as regards the exact relative importance
of flow regulation as a contributor to change, several important effects are nevertheless well
documented and widely accepted and in line with the scientific understanding of the impacts of
flow regulation. The Bennett Dam set in motion an array of hydrological and ecological
impacts to the Peace River and downstream ecosystems in WBNP that continue to threaten
the OUV of these areas today. The Bennett Dam was followed a decade later by the Peace
Canyon Dam, a run-of-river project with a 50-meter high concrete dam constructed about 23
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FINAL REPORT: Strategic Environmental Assessment of Wood Buffalo National Park

EXECUTIVE SUMMARY

Wood Buffalo National Park (WBNP) was
established in the 1920s to protect the last
remaining herds of bison in northern Canada.
Straddling the boundary of northern Alberta and
southern Northwest Territories, WBNP is the
largest national park in Canada with an area of
44,807 square kilometres. In 1983, the global |
SIgniﬁcance of WBNP was recognized with its g Peacefﬁz;abasca Delta, August 2017. Photo; Parks Canada
designation as a world heritage site. The addition

of WBNP to the World Heritage List recognizes the international importance of the landscapes and
species that the park protects. The world heritage values include: salt plains, gypsum karst, Great Plains

boreal grasslands, wolf-bison predator prey relationship, migratory waterfowl, and the Peace-Athabasca
Delta (PAD).

In 2014, Mikisew Cree First Nation (MCFN) petitioned the World Heritage Committee to have WBNP
added to the List of World Heritage in Danger. For Indigenous groups that rely on the Peace-Athabasca
Delta (PAD), their way of life, who they are, is interconnected with the world heritage values, specifically
with maintaining healthy relationships between water, vegetation, birds, animais and people. Following
their obligations as stewards of their territory, MCFN's petition described observations by MCFN Elders
and land-users, and other evidence that existing upstream developments have driven the waters, lands
and resources in the PAD — and MCFN'’s way of life — to a point of crisis. In 2015, the World Heritage
Committee responded to the petition by asking Canada to undertake a Strategic Environmental
Assessment (SEA) of the cumulative impacts of all developments (including hydroelectric dams, oil sands
development, and mining) on the world heritage values of WBNP World Heritage Site. The results of the
SEA are reported in this document.

Considering the pace, scale and complexity of potential threats to WBNP, the overall objective of the
SEA is to assess the cumulative impacts of all developments on the world heritage values of WBNP in a
way that is inclusive of Indigenous Traditional Knowledge and science. Specific objectives are:

* To improve the identification, recognition, and management of cumulative effects impacting
WBNP;

* Toinform the scope and support the effectiveness of project-level environmental assessments;
and,

* Toinfluence the development and implementation of the Action Plan for the protection of the
world heritage values of WBNP,

These objectives are for the interconnected purposes of protecting the world heritage values of the site,

maintaining or restoring ecological integrity of WBNP, and maintaining or restoring Indigenous ways of
life.
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SEA Methods

As a 15-month strategic assessment that will inform ongoing action, the SEA did not initiate any new
studies, either science or Indigenous Traditional Knowledge. The SEA relied on an extensive review of
information and materials provided by experts, including representatives of Indigenous groups
(leadership, knowledge holders, land-users, and advisors), researchers, industry, stakeholders, and
federal and provincial governments. The assessment was challenged by the complexity of the ecosystem
it evaluated, the volume of information, as well as by the relatively short timeline for completion of the
project. The assessment was further limited because no data was collected or analysed (ITK or science).
All findings are subject to the limitations of available information, much of which was originally collected
in order to meet other goals.

The SEA begins by identifying desired outcomes for WBNP’s world heritage values. Achievement of these
outcomes is central to protecting the world heritage values, the ecological integrity (El) of WBNP, and
Indigenous ways of life. The SEA then uses existing scientific information and Indigenous Traditional
Knowledge to describe the current status of the world heritage values, the pathways of effects likely to
influence those values, and the current trends that have been observed. It then examines the potential
impacts of reasonably foreseeable developments, and climate change, on the pathways of effects. The
SEA concludes with 44 recommendations to restore objectives that are not being met and address gaps
in information.

Current status, trends and pathways of
effects

Migratory waterfowl from four continental
flyways converge in great numbers on WBNP,
especially in the PAD which provides critical
wetland habitat for migrating, breeding,
molting and staging birds. The spring and fall
migratory waterfowl are very important to
the Indigenous groups, peoples and
communities social, economic, cultural, and | :
spiritual needs. Indigenous Traditional | E L.
Knowledge indicates  populations  of ! 24309 Bicon, HRNF:. PHola; Perid Candda '
waterfow! that have typically stopped in WBNP during migration have shifted their migration route to
other areas. Changes in hydrological regime have also decreased the quantity and quality of habitat for
waterfowl. As a result, the ability of Indigenous groups, peoples and communities to practice their
traditional way of life is being negatively impacted, and desired outcomes for the world heritage values
are not being met.

Evidence suggests that the desired outcomes for the karst, salt plains and Great Plains boreal grasslands
are being achieved. Stable, neutral trends have been cbserved for these world heritage values. One
observed exception to this trend is the grasslands which support bison. These grasslands are declining
in extent or quality as a result of changes to the amount of water recharge occurring in the PAD.
Whooping cranes are not yet at the desired population goals, but their populations are increasing so the
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trend is positive. More analysis is needed to
— understand the current status of the wolf-
= : bison population dynamics, but bison at their
current population and distribution do not
adequately support Indigenous ways of life.

The PAD is one of the world’s largest inland
deltas and arguably the largest boreal delta in
the world. It is formed by a unique system of
waterways created by the convergence of the
Peace and Athabasca Rivers, along with many
smaller rivers and creeks, on the west side of
Lake Athabasca. The Indigenous peoples of
Fort Chipewyan introduce the PAD, or Ayapaskaw in Cree, in a much different way. Their stories about
the PAD make it clear that the PAD is their home, their grocery store, their classroom, their medicine
cabinet, their church, their highway, their photo album, and the place where their happiest memories
live. For many Elders and land-users, how they think and how they see the world comes from the PAD.

Peace-Athabasca Delta. Phato: Parks Canada

We were all born in different areas out on the land...[in] the delta, that’s why [ love the delta so
much...this is where you’re born and it’s such a beautiful feeling when you go out there. It’s fike
going home.

In the PAD, with the exception of one unknown trend and one mixed trend, all pathways of effects and
valued components are showing negative trends. In particular, flow rates in the Peace River have
become less variable due to flow regulation on the river and (past) climate change, resulting in decreased
summer flows and increased winter flows. Seasonal flows in the Athabasca River have declined over the
past fifty years due to a combination of increased water withdrawals and (past) climate change. Flow
rate changes on the Peace and reduced seasonal flows on the Athabasca, in conjunction with climate
change, have decreased water levels and the extent of open water in the PAD.

While science monitoring of water quality over 6 years has shown a stable trend, Indigenous land-users
in the PAD report noticeable changes in the qualities of surface water in the rivers and lakes of the PAD
over the last five or six decades. Many land users who used to dip a cup into the water and drink it, now
refuse to. Without the springtime flush of water through the PAD, water bodies can become stagnant.
In addition, land-users are concerned about the contamination that may be coming down the rivers from
municipal, agricultural and industrial development. They are also seeing deformed fish, which the people
will not eat when they catch them, and mercury has also been found in high levels in fish and bird eggs,
50 consumption limits were set by the government, further limiting access to food sources and further
eroding confidence in local food sources.

)
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Future development, climate change and management of cumulative effects

In order to assess the effects stemming from
future development on the world heritage
values of WBNP, future developments with the
potential to affect the park were identified.
These included existing, and reasonably
foreseeable developments such as:
hydroelectric development, oil sands
development, pulp and paper facilities,
industrial mines, forestry activities, and
municipal development.

With respect to climate change, the majority of relevant literature reviewed indicated future climate
changes in the PAD over the next thirty-plus years will likely cause less surface water to be available, and
what will be available will reach PAD water bodies earlier in the spring than at present. |ncreased
temperatures will potentially produce thinner snowpack in the headwater and tributary areas of the
PAD, which in turn will result in reduced average annual peak, spring peak, and summer flows.
Anticipated increases in air temperature may also produce mid-winter thaws, which could cause winter
flows to increase from current levels and have a negative impact on ice quality both in terms of safe
travel across and in the structural quality of the ice and its ability to contribute toice jam flooding events.

Predictions for trends combining the past trends, predicted developments and climate changes were
only possible for migratory waterfowl, the PAD and Whooping Crane. With the PAD and migratory
waterfowl desired outcomes already not being met and predicted negative trends, the predicted trends
of these desired outcomes is negative. The trend of Whooping Crane population related desired
outcomes were expected to continue to be positive.

The analysis was conducted within the context of the cumulative effects tools currently being used to
manage the pathways of effects. The existence of such a broad suite of cumulative effects and other
environmental effects management tools is evidence of the evolving sophistication of management of
cumulative effects. Only a decade ago, this breadth of tools was not available. The SEA found that though
these tools were mitigating impacts to the WBNP world heritage values, many tools had either not been

completed or fully implemented, or were developed without analysis to ensure they were protective of
the WBNP World Heritage Values.

Conclusions

The PAD, in particular, is a very complex ecosystem and as a result, there will always be unanswered
questions. However, by applying the precautionary principle, a lack of information should not prevent
action. Adaptive management solutions must be advanced with the involvement of Indigenous peoples
and Indigenous Traditional Knowledge. Furthermore, collaborative approaches involving all parties will
be necessary to develop the best possible mitigations and increase the likelihood of success. In particular,
collaboration with Indigenous peoples will be important because it is Indigenous peoples who
experience the impacts most directly given their intrinsic connection to the land.
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The call for immediate action was repeated throughout the course of developing this SEA, in particular
from Indigenous communities who rely on the PAD. While ecological monitoring and ITK have shown
that with shifts in flooding, for example, ecasystems can rebound, permanent changes to the delta
environment are possible and undesirable. Permanent changes could put at risk the world heritage
values of the PAD and its ecological integrity, and would be particularly undesirable for Indigenous
people who transfer cultural knowledge and skills to the next generation on the land in the context of
carrying out traditional activities. When this knowledge is not passed down, communities risk losing
their culture and connections to the land. The more time with lack of access, or changes to the quantity
and quality of resources, the higher the risk that this transfer of knowledge is interrupted or prevented.

The recommendations in this report are put forward as considerations for the responsible jurisdictions
in the multi-jurisdictional Action Plan that is presently being developed for WBNP.
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EXECUTIVE
SUMMARY

PAUL BOOTHE AND FELIX-A. BOUDREAULT

« Canada's greenhouse gas (GHG) emissions currently represent about 1.6
percent of the global total. Canada is among the top 10 global emitters and
one of the largest developed world per capita emitter of GHGs.

« Canadian federal governments have committed to reduce annual GHG
emissions from the current level of 726 megatonnes (Mt) to 622 Mt in 2020
and 525 Mt in 2030.

« Within Canada, GHG emissions vary widely across provinces ranging from
267 Mt in Alberta to 1.8 Mt in PEl in 2013.

« Inper capita terms, Saskatchewan and Alberta are among the developed
world's largest emitters at 68 and 67 tonnes respectively. Per capita
emissions in BC, Ontario, and Quebec are in the 10-14 tonne range,
comparable to best performers in Western Europe.

» For provinces with announced GHG emission targets, the level of ambition
varies widely. Alberta plans to increase emissions towards 2020, and then
return to today'’s levels by 2030, while Ontario Quebec and Manitoba plan to
reduce emissions by 56, 27 and 8 Mt respectively.

« Evenif all provincial targets were fully achieved, Canada would still need to
reduce GHG emissions by an additional 45 Mt in 2020 and 55 Mt in 2030 to
meet its international commitments.



BY 1HE NUMBERD, CANALIAN GMG EVIDDIVND

INTRODUCTION

A lot has changed recently in the world of Canadian
climate change policy. With the election of new
governments in Alberta and Ottawa, there is a

sense that reducing greenhouse gas emissions
(GHGSs) is back on the policy agenda. The previous
federal government's approach of ambitious

targets plus policy inaction is, if one is to believe the
pronouncements of federal and provincial political
leaders, about to be replaced by one of ambitious
targets plus vigorous policy action. Even provinces
that have relatively low emissions by Canadian
standards have pledged to do more. The previous
government's ambitious 2030 target submitted

to the United Nations Framework Convention

on Climate Change (UNFCCC), the UN body
responsible for climate change negotiations, has
been characterized by the new government as 'a
floor rather than a ceiling. Federal and provincial
officials have begun to meet to work out how they will
coordinate their actions to achieve Canada's targets.

Yet, despite this flurry of activity and the promise

of concrete action to reduce GHGs, citizens have
relatively little understanding of the simple arithmetic
of climate change targets. Given the magnitude

of the challenge facing Canada and the delicate
negotiations that are yet to come, it is important that
everyone share a clear understanding of what will

be required by individual provinces and industries

if Canada is to match its new rhetoric with action.

In this paper, we lay out the simple arithmetic of

GHG emissions. We begin by comparing Canada to

a selection of other countries. We then disaggregate
Canadian emissions by province and look at the
targets that different provinces have set for 2020
and 2030. We hope that this analysis will help provide
both a common understanding of the current
situation and a firm foundation for tackling the
challenge we face as a society.

1. httpi//caitwrl.org/historlcal, consulted January 2016,
2. http://data.worldbank.org/indicator/SP.POP.TOTL, consulted January 2016
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CANADA IN THE WORLD

According to the latest statistics, Canada emits about
1.6 percent of the world's GHG emissions.! Despite this
relatively low share, Canada is among the top 10 global
emitters on an absolute basis, and stands firmly in the
top 3 for emissions per capita. By way of comparison,
Canada’s population makes up about 0.5 percent of the
world total so that our emissions’ share is about 3 times
our population share.?

Canada played an active role in December 2015 at the
Paris COP21 (21rst Conference of the Parties) which led to
a global agreement on mitigation, adaptation and financing
of climate change action. The new Liberal government
indicated that ‘Canada is back' and wants to do its part in
reducing GHGs at home, and helping developing countries
that are already facing hardship because of climate change.

In May 2015, the former Conservative government
submitted its Intended Nationally Determined Contribution
(INDC)? to the UNFCCC indicating an economy-wide
target of reducing GHG emissions by 30 percent below
2005 levels by 2030. Following the fall 2015 election, the
Liberal Government indicated that it considered the target
to be a 'floor, suggesting that a consultation process with
provinces would be launched to design a credible plan

for Canada that might lead to an even more ambitious
reduction target.

In order to assess the cumulative effect of all INDCs
received before the Paris Conference, the United Nations
Framework Convention on Climate Change commissioned
a synthesis Report# It concludes that “aggregate global
emission levels resulting from the implementation of
INDCs will not fall within the 2°C scenario”, let alone the
1.5°C scenario that some countries, including Canada,
were advocating. Some have estimated that emissions
in 2025 will be 11-13 gigatonnes (Gt) higher than the 2°C
scenario, and as much as 15-17 Gt higher by 2030 (see
Figure 1). To put the gap in perspective, China emitted
approximately 11 Gt in 2012 and 16 Gt is the equivalent
of the total emissions by China and the United States

for 2012.

3. http://www4.unfccc.Int/submisslons/INDC/Published%20Documents/Canada/1/INDC%20-%20Canada%20-%20Engllish.pdf, consulted January 2016

4. http://unfccc.int/focus/indc_portal/ltems/9240.php, consulted January 2016.
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FIGURE 1 — COMPARISON OF GLOBAL EMISSION LEVELS RESULTING FROM THE INTENDED
NATIONALLY CONTRIBUTIONS IN 2025 AND 2030 WITH OTHER TRAJECTORIES
(source: http://climateactiontracker.org/global/1/3/CAT-Emissions-Gaps.htmi)
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In light of this gap, the international community
agreed in Paris to revise their commitments every
5 years in order to close in on the level of GHG
emissions that scientists say is required to limit
warming to 2°C above pre-industrial levels.

Figure 2 presents total GHG emissions for selected
countries for the period 1990 to 2012 (latest global
emissions data) and their respective estimated
2020 and 2030 targets submitted as part of their
Copenhagen commitment (for 2020) and INDCs
(for 2030, except USA, who introduced a 2025
commitment). As expected, most developed
countries reached their peak emissions sometime

© 29%C consestent median and range

=--= 15°C consistent median and range

B www.climateactiontracker org/
Climate Analytics/Ecotys/
NewClimate/PIK

in the past (between 1990 and 2005) whereas
developing nations’ emissions have yet to peak.

Simply comparing developed and developing
countries’ reduction pledges can be misleading since
national circumstances play an important role in
determining the level of effort required by a country
to reduce GHG emissions. Should developing
nations be allowed to increase their emissions
while they pull people out of extreme economic
and energy poverty? Should countries that are
responsible for most of the GHGs currently in the
atmosphere emissions pay for damages already
incurred? These are some of the questions that
bedevil international GHG reduction negotiations.
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China’s situation is of critical importance as

they already represent a quarter of the world's
emissions and would be expected to grow emissions
substantially as they continue on the path to
becoming the world's largest economy. Their
commitment to “peak emissions by 2030 and
making best efforts to peak earlier” is likely to be a
very challenging goal while they simultaneously seek
to raise average standards of living to developed
country levels.

FIGURE 2 — TOTAL GHG EMISSIONS — SELECTED COUNTRIES
(source: http://cait.wri.org/historical and Environment Canada)

In contrast, India's INDC did not specify when
emissions are forecast to peak. This is problematic

for a country that saw its emissions triple between
1990 and 2012 and is currently the third largest global
emitter. It is estimated that “if India’s emissions were to
peak when India reached the same per capita income
as China is expected to have in 2030, the peak will not
occur until about 20435 Such a late peak in emissions
is clearly inconsistent with moving global emissions to
a downward path.
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5. http://www.brookings.edu/blogs/planetpolicy/posts/2015/12/11-india-greater-emissions-reductions-dhar, consulted January 2016.
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Comparing absolute GHG emissions between
countries does not take into account differences

in population. In Figure 3 we present per capita
emissions for the same group of countries. At about
20.6 tonnes per capita in 2012, Canada is second
behind Australia (28.5) as highest per capita emitter
in this group of countries, slightly exceeding the US
(20) and exceeding China (8.1) and India (2.4) by a
wide margin. Turning to the INDC pledges for 2030,
Canada has pledged to reduce annual emissions to

12.8 tonnes per capita, slightly lower than the US (13.4

in 2025), but well above China (9.8) and India (3.0).

FIGURE 3 —~ CPER CAPITA EMISSIONS — SELECTED COUNTRIES

To put these per capita emissions levels in context,
the Deep Decarbonization Pathways Project
aninitiative of the United Nations Sustainable
Development Solutions Network (UNSDSN)

and Institute for Sustainable Development and
International Relations (IDDRI), determined that

in order to limit global warming to 2°C above pre-
industrial levels, the target for all countries should
be to reduce global GHG emissions to 1.7 tonnes
per capita by 2050 from the 2012 level of about
6.2 tonnes per capita.” With per capita emissions in
developed countries being substantially above this
level and developing nations’ emissions projected
to increase in both absolute and per capita terms
as they raise living standards, the global challenge
ahead is significant.

(source: http:/cait.wri.org/historical, Environment Canada and World Bank Population data)
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7. http://cait.wri.org/profile/World%20(sum%200f%20all%20CAIT%20countries), consulted January 2016
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CANADA AT HOME

The data presented in the previous section shows
that while Canada contributes only about 1.6 percent
of global emissions, it is one of the world's top ten
emitters and also one of the its highest per capita
emitters. However, these aggregate statistics mask

a good deal of diversity with respect to both
emissions and climate policy across the country.

In this section we delve more deeply into Canadian
results by province.

TABLE 1- PROVINCIAL PLANS AND TARGETS AS JANUARY 2016

2013 EMISSIONS

000247

In the last few years, much of the action to combat
climate change has come through provincial
government policies. Such policies include a carbon
tax in British Columbia, a newly-announced hybrid of
a carbon tax and emissions trading scheme in Alberta,
a cap-and-trade system in Quebec that will shortly

be joined by Ontario and Manitoba, and stringent
electricity regulations in Ontario to phase out coal and
incentivize renewable energy. Table 1 summarizes
provincial plans and commitments as of January 2016.

PROVINCE PER CAPITA POLICY MEASURES 2020 TARGET 2030 TARGET
Newfoundland 86 Mt Climate Change Action Plan (2011)® introduces 10% below 1990 NA
and Labrador (164 t/capita) progressive action on climate change into its

policy, planning and programs. Focus on

hydroelectricity with support of Lower Churchill

Hydroelectric project.
Prince Edward 1.8 Mt Strategy for Reducing the Impacts of Global 10% below 1990 NA
Island (124 t/capita) Warming (2008)° outlines 49 actions to mitigate

and adapt to climate change
Nova Scotla 18.3 Mt Toward a Greener Future (2009) presents 10% below 1990 NA

(194 t/capita) Nova Scotia’s plan to address climate change

by introducing the Environmental Goals and

Sustainable Prosperity Act, notably establishing

a cap on Nova Scotia Power Inc.s emissions

by 2010.
New 157 Mt Climate Change Action Plan 2014-2020 includes 10% below 1990 NA
Brunswick (20.8 t/capita) actions in various areas, including renewable

energy, transportation, industrial sources, etc

mainly through voluntary measures.!!

(CONTINUED ON FOLLOWING PAGE)

8. https://www.exec.gov.nl.ca/exec/ccee/Index.html, consulted January 2016
9. http://www.gov.pe.ca/environment/climatechange, consulted January 2016
10. https://climatechange.novascotia.ca, consulted January 2016

1. http://www2.gnb.ca/content/gnb/en/departments/elg/environment/content/climate_change.html, consulted January 2016
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TABLE 1- PROVINCIAL PLANS AND TARGETS AS JANUARY 2016 (CONTINUED)

PROVINCE

2013 EMISSIONS
PER CAPITA

POLICY MEASURES

2020 TARGET

2030 TARGET

Quebec

82.6 Mt
(10.1t/capita)

Climate Change Action Plan and Adaptation
Strategy (2013-2020) reaffirmed Quebec's vision
to operate a Cap-and-trade system for GHG
emission allowances aimed at all large emitters,
which was legislated in 2013. In 2014, Quebec
linked up with California’s carbon market. In 2015,
Ontario and Manitoba announced their intention
to join in the near future

20% below 1990

" 37.5% below

1990

Ontarlo

171.0 Mt
(12.6 t/capita)

Ontario’s Climate Change Strategy (2015)%
provides an update on the 2007 Action Plan. It
highlights the results of the Green Energy Act of
2009 that effectively phased out the use of coal
and introduced a feed-in-tariff program to promote
renewable energy. In 2015, Ontario announced its
intention to join the cap-and-trade system along
with Quebec and California.

15% below 1990

37% below 1990

Manitoba

214 Mt
(16.9 t/capita)

Climate Change and Green Economy Action Plan
(2015)% introduced a number of policy measures
in the transportation, agriculture and energy
efficiency sectors. It also indicates to Manitobans
the government's plan to join the cap-and-trade
system established by Quebec.

No 2020 target
buthad a 2012
target of 6%
below 1990

33% below 2005

Saskatchewan

74.8 Mt
(676 t/capita)

In December 2009, the government introduced
a climate change legislation setting out the
province’s plan to meet its target. However, the
legislation was never enacted due to delays of
federal plan and elections.*

20% below 2006

NA

(CONTINUED ON FOLLOWING PAGE)

12, https://www.ontarlo.ca/page/climate-change-strategy, consulted January 2016
13. http://www.gov.mb.ca/conservation/climate, consulted January 2016

14, http://environment.gov.sk.ca/climatechange, consulled January 2016

15. http://www.alberta.ca/climate-leadership-plan.cfm, consuited January 2016
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TABLE 1 - PROVINCIAL PLANS AND TARGETS AS JANUARY 2016 (CONTINUED)

2013 EMISSIONS

PROVINCE PER CAPITA POLICY MEASURES 2020 TARGET 2030 TARGET
Alberta 2670 Mt Alberta’s Climate Leadership Plan (2015)% Implementation Implementation
(66.6 t/capita) presents the new strategy on climate change of the planis oftheplanis
based on recommendations put forward by the expected to expected to
Climate Change Advisory Panel. Details of the reduce emissions reduce emissions
final strategy are being developed, but the plan by 20Mt from by 50Mt from
covers 4 key areas: Phasing out coal-generated business-as- business-as-
electricity and developing more renewable energy, usual scenario usual scenario
implementing a new carbon price, legislated (297M1). (320Mt).
oilsands emission limit, and implementing a new
methane emission reduction plan.
British 62.8 Mt Climate Action Plan (2008)%* introduces short, 33% below 2007 40% below 2007
Columbia (13.7 t/capita) medium and long-term targets as well as a (target has been
number of provincial legislations, including the proposed but not
Carbon Tax Act. adopted)
Terrltorles 2.0 Mt Yukon Government Climate Change Action Plan Yukon: Carbon NWT: Return to
(176 t/capita) (2009).VNWT's A Greenhouse Gas Strategy neutral 2005 levels
2011-2015 (2011)® and Nunavut's Climate Change Government
Strategy (2003)* all introduce a number related emissions
of measures to mitigate but also adapt to NWT: limit to
climate change. +66% from 2005
CANADA 726.1 Mt Federal measures to date include sectoral 17% below 2005 30% below 2005
(207 t/capita) regulations (light and heavy vehicles, electricity
standards for coal-fired generation, energy
efficiency measures, etc.)

Different measures have different impacts. For
example, it has been estimated that Ontario’'s phase
out of coal-fired electricity generation helped reduce
GHGs by about 30 Mt, while British Columbia’s
carbon tax-related reductions resulted in a reduction
of about 3 ML.%°

Almost every Canadian province has made 2020
commitments (the exception being Manitoba).
Quebec, Ontario and Manitoba have announced formal
targets for 2030 while Alberta has modeled the 2030
reductions implied by its recently-announced plan.

Together, these provinces represent about 75 percent

of Canadian emissions.

16. hitp://www2.gov.bc.ca/gov/content/environment/climate-change/policy-legislation-programs, consulted January 2016,
17. http://www.env.govyk.ca/air-water-waste/ccactionplan.php, consulted January 2016.
18. https:///www.enr.gov.nt.ca/programs/nwt-climate-change, consulted January 2016,
19. http:///climatechangenunavut.ca, consulted January 2016

20. http:///www.iisd.org/pdf/2012/bc_carbon_tax.pdf, consulted January 2016,
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Figure 4 shows the wide disparity in emissions
across provinces. Emissions in 2013 range from
267 Mt in Alberta to 1.8 Mt in Prince Edward Island.
In order, the four largest emitting provinces are
Alberta, Ontario, Quebec and Saskatchewan.

FIGURE 4 - GHG EMISSIONS PER PROVINCE, 1990 - 2013
AND PROJECTED LEVELS FOR 2020 AND 2030 TARGETS
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Figure 5 normalizes emissions by population Saskatchewan and Alberta’s high levels of per capita

to account for the different sizes of provinces. emissions come from their reliance on coal-fired
Saskatchewan and Alberta have some of the largest electricity generation as well as oil sands and heavy

per capita emissions in the world at 68 and 67 oil production. In contrast, BC, Ontario and Quebec

tonnes respectively. BC, Ontario and Quebec weigh rely on hydro-electric or nuclear electricity generation

in at 14, 13 and 10 tonnes per person respectively, and have relatively few large industrial emitters.

in line with best performers in Western Europe.

FIGURE 5 — PER CAPITA EMISSIONS PER PROVINCE FOR 1920-2013
AND PROJECTED LEVELS FOR 2020 AND 2030 TARGETS
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We can also use Figures 4 and 5 to compare

the 2020 and 2030 targets for the provinces.

In cases where no provincial targets have been
announced, either the most recent target is used
(e.g. Manitoba's 2012 target is used as a proxy for
2020) or an estimate is determined based on the
increased stringency (e.g. for provinces that have
not announced a 2030 target, targeted emissions
in 2030 have been estimated to be 15 percent
lower than in 2020, which is the average stringency
increase from provinces that have announced
2030 targets).

Looking first at Figure 4, we see that BC's 2020
target calls for a decline of about 20 Mt from the
current level of 63 Mt and then a further decline of
3 Mt over the decade to 2030.2' The Alberta plan
has 2020 emissions growing by about 10 Mt from
current levels to 277 Mt and then declining by 7 Mt
over the next decade to 2030. In Ontario, emissions
will need to decline by about 16 Mt to 155 Mt to
reach its 2020 goal and then an additional 40 Mt
over the next decade to 2030. Finally, Quebec has
pledged to reduce emissions by about 11 Mt to 72
Mt in 2020 and an additional 16 Mt over the decade
to 2030. Thus, provincial targets reflect substantial
differences in both absolute levels and ambition.

Figure 5 shows the contrast between the plans of
the four largest provinces more sharply. Of course,
translating pledges of future emissions into per
capita terms requires a forecast of population. For
this exercise, we used the medium-growth case

of Population Projections for Canada, published
by Statistic Canada.”? For the 2015-2030 period,
the population projections extend recent trends:
Western provinces, led by Alberta, will see faster

population growth than the national average. Quebec

and Ontario’ populations will grow steadily with the

national average, while Atlantic Canada's population

will remain flat.
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BC's targets have per capita emissions declining
fromthe current level of about 14 tonnes per person
t09in 2020 and 7 in 2030. In Alberta, aided by
projected strong population growth, targeted per
capita emissions decline from about 67 in 2013 to 60
in 2020 and 49 in 2030. Ontario per capita emissions,
currently at 13 tonnes are pledged to fall to 11 in 2020
and 7 in 2030, while in Quebec, emission per capita
are targeted to fall from 10 tonnes in 2013 to 8 in 2020
and 6in 2030. All of this arithmetic ignores the fact
that provinces may well miss their 2020 targets,
making the achievement of their 2030 goals all the
more difficult.

As a final exercise, it is interesting to compare the
known federal commitments for 2020 (622 Mt)

and 2030 (525 Mt) with the aggregate of provincial
targets, assuming they are achieved. As we noted
above, for provinces that have not announced targets,
we generally used the average level stringency of the
announced targets to develop proxy 2030 targets.
Since 75 percent of Canada’s emissions are covered
by announced 2030 provincial targets, these proxy
targets for the remaining provinces probably have only
marginal effects on the overall results.

Table 2 presents the announced and proxy 2020 and
2030 targets by province. In total, the provincial targets
sum to about 667 Mt in 2020 and 580 Mt in 2030.
Thus, even if all provinces achieved their announced or
proxy targets, Canada would still face a gap of about 45
Mt in 2020 and 55 Mt in 2030.

21. BC's target has been recommended by a government panel but not yet officially adopled.
22. http://www.statcan.gc.ca/pub/91-520-x/91-520-x2010001-eng.htm, consulted January 2016
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BY IHE NUMBERS: CANADIAN GHG EMISSIONS

TABLE 2 - PROVINCIAL TARGETS AND ESTIMATED GAPS TO MEET CANADA'S 2020 AND 2030 TARGETS

2020 TARGET 2030 TARGET
PRO Mt t/per capita Mt t/per capita
NFLD 85 171 5 155
PEI 18 116 1.5% 9.0
NS 18.2 191 15.5% 16.3
NB 14.9 194 12 6% 16.5
QcC 718 89 56.1 6.2
ON 1547 10.7 1147 73
MB 17.6*% 129 137 91
SK Gloo} 474 47.2% 375
AB 2770 60.1 2700 492
BC 435 87 39.5*% 72
TERRITORIES 31 177 2.0* 15.6
S omaiDA 667 177 580 14.1
?::QEI?I'A 622 16.5 525 12.8

* Estimated by authors

Parallels can be drawn between the Canadian and provinces.” This leads to widely different absolute
international situations. In both cases, economic, and per capita emissions across provinces. The
demographic and political circumstances that affect same is true of countries, although differences in
the distribution of emissions are at play. In Canada, stages of national development are probably the
natural resources are unevenly distributed among most important driving factor.

23. See Figure 1, http://papers.ssrn.com/soi3/papers.cfm?abstract_id=2386508, consulted January 2016
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CONCLUSIONS

Significant challenges lie ahead for Canada as

it works to meet its GHG emission targets, and

those challenges parallel the ones faced by the
international community. Finding ways to equitably
share the burden of GHG emission reductions and
practical mechanisms to allow regional and national
economies to transition to a low-carbon world will
test the ingenuity and will of political leaders at home
and abroad.
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The people of Ontario are passionate about the great outdoors and the
natural spaces our communities offer. We recognize the importance

of a clean environment to our health, our wellbeing and our economic
prosperity for future generations. We also recognize the important
responsibility we all have to our environment.

Ontario boasts hundreds of thousands of parks, hiking trails and forests
to explore with our families and friends. Ontarians can camp in protected
areas like Quetico Provincial Park in Northern Ontario and see firsthand
the magnificence of a moose. We can also enjoy a family picnic at
Victoria Park in Kitchener and enjoy local fresh fruits, vegetables and
dairy products that were grown and produced on nearby farms. Ontario
is home to hundreds of thousands of lakes, rivers and waterways that are
the lifeblood of our province, where people fish, kayak and swim. We also
rely on our waters to transport goods, feed our crops, and have a safe,
reliable source of drinking water.

These waterways are under increasing pressure as urban development
expands along their shorelines, invasive species expand on land and in
water, and climate change causes changing weather patterns that can
bring heavier rains resulting in damage to homes, businesses and public
infrastructure.

Preserving and protecting our environment begins with a new vision for
Ontario. One where hardworking taxpayers are protected and respected,
and where environmental stewardship connects with the people of this
province.

| am pleased to present the following made-in-Ontario plan to keep our
province beautiful by protecting our air, land and water, preventing and
reducing litter and waste, supporting Ontarians to continue to do their
share to reduce greenhouse gas emissions, and helping communities and
families prepare for climate change.

Ministry of the Environment, Conservation and Parks
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This plan will ensure we balance a healthy
environment with a healthy economy, and will be
reviewed on a four-year basis.

This is a plan that represents a clean break from
the status quo.

We understand the pressure Ontarians feel with
rising costs of living as well as skyrocketing

energy costs that have hurt our economy and

our competitiveness. They are understandably
frustrated to see their hard-earned tax-dollars
being put towards policies and programs that don't
deliver results.

That's why a cap-and-trade program or carbon tax
that seeks to punish people for heating their home
or driving their cars remains unacceptable to the
people of Ontario.

When the government does invest in environmental
programs, taxpayers should not have to watch
their hard-earned dollars be diverted towards
expensive, ineffective policies and programs that
do not deliver results.

The people of Ontario deserve recognition for
the sacrifices they have made and the ones they
continue to pay for.

Our plan reflects our province's specific needs and
opportunities, and it does not include a carbon

tax. We will continue to do our share to reduce
greenhouse gases and we will help communities
and families prepare to address climate change.
With hard work, innovation and commitment, we
will ensure Ontario achieves emissions reductions
in line with Canada’s 2030 greenhouse gas
reduction targets under the Paris Agreement.

Ontario's Environment Plan

We will tap into the resourcefulness and creativity
of our diverse and thriving private sector by
helping them invest in and develop clean solutions
to today’s environmental challenges.

We have consulted extensively with the

public, receiving more than 8,000 ideas and
recommendations through our online portal. These
comments have been considered alongside
submissions from stakeholders and information
from Indigenous communities who provided
feedback on fighting climate change and other
areas of environmental focus. We will continue to
consult and engage on the proposals contained
within this plan in the coming weeks and months.

All of us have a role to play in protecting the
environment, and there are many great ideas
across our province and country. It will be
important that we continue to have constructive
dialogue with other jurisdictions to tackle these
environmental challenges together. One thing
that has become particularly clear over the past
few months is the fact that no one solution fits all
provinces, regions or communities.

Our plan describes the actions Ontario is
proposing to take and the ways we will enable
industry, business, communities and people to
continue to do their part.

Ontario families understand that we have a
personal responsibility to leave behind a province
better off than the one we inherited; not just
environmentally, but financially as well.

| invite you to read our plan and join with us today,
and every day, to create a better future for Ontario.

Ministry of the Environment, Conservation and Parks
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Our Province Today

Those of us who call Ontario home couldn’t ask for
a better place to live, work and raise a family. The
quality of tife in our communities and the success
of our businesses depends to a great extent on the
clean air we breathe, the safe water we drink, and
the well-protected lands and parks we enjoy.

Today, the people of Ontario are breathing cleaner
air with large reductions in levels of many harmful
pollutants. In 2001, Ontario began the process

of closing its coal plants and in the years since,
we have significantly reduced pollutants such as
nitrogen dioxide, sulphur dioxide, mercury and
particulate matter.

Ontario’'s Environment Plan

Our Great Lakes attract millions of residents and
visitors to waterfront communities around the
province each year. These lakes provide safe
drinking water to more than 70% of Ontarians and
their watersheds are home to more than 4,000
species of fish, birds and other living things. They,
along with all of our waterways and groundwater,
underpin our province's economic prosperity and
wellbeing — supporting Ontario’'s manufacturing,
power generation, fisheries, tourism, agriculture
and drinking water.

Parks and greenspace across our province
provide individuals, families and tourists with

opportunities to canoe in lakes, hike in forests and
camp on protected lands.

Ministry of the Environment, Conservation and Parks
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THE CHALLENGE AHEAD

At the same time, climate change threatens these
resources and our homes, communities and
businesses, infrastructure, and our locally grown
food and crops. It also threatens food security and
road access for remote First Nations, as well as the

health of ecosystems across our great province.

Ontario’s Environment Plan

We can do more to protect ourselves from

the extreme weather events that have flooded
houses, buildings and roads, overwhelmed aging
stormwater and wastewater systems, damaged
crops, and brought heavy ice and wind storms that
knocked out power for hundreds of thousands of
people, including those who are most vulnerable.

Heat waves and recent drought conditions in some
areas of the province, coupled with anticipated
impacts of climate change and population growth,
have intensified concerns related to water security
for farmers, Indigenous communities, industry and
municipalities.

We also recognize that there is much more

that can still be done to keep our lands and
waterways clean and free of litter. Nobody wants
to see plastic and litter polluting our waterways,
neighbourhoods and parks. No one wants sewage
and wastewater overflowing into our lakes and
rivers or salt making its way into our waterways.
These issues are happening now and need to
be addressed. There is also a need to address
specific air quality concerns in communities

that continue to face air quality challenges. True
environmentalism begins with a sense of civic
responsibility that we foster through meaningful
action close to home.

Our environment plan reflects our government's
commitment to addressing these pressing
challenges. We will use the best science, real-time
monitoring where available, and strong, transparent
enforcement to protect our air, land and water,
prevent and reduce litter and waste, support
Ontarians to continue to do their share to reduce
greenhouse gas emissions, and help communities
and families prepare for climate change.

Ministry of the Environment, Conservation and Parks



000263

DOING OUR PART

In 2001, the government of the day announced
the closure of the Lakeview Generating Station,
setting the stage for the phase out of coal-fired
electricity generation which remains the largest
single greenhouse gas reduction in Canadian
history. Ontario's low-emission combination of
hydroelectric, nuclear, natural gas and non-hydro
renewable generating capacity has enabled the
province to avoid up to 30 megatonnes of annual
greenhouse gas emissions, equivalent to taking
up to seven million vehicles off our roads. In 2017,
approximately 96% of the electricity generated in
Ontario was emissions-free.

The combination of nuclear, hydro, other
renewables and efficient natural gas has given
Ontario one of the cleanest energy grids in North
America. Ontario’s supply of clean electricity is
one of its unique strengths. Ontario is currently a
net exporter of electricity, with our clean power
offsetting a higher emitting mix of coal and natural
gas generation in neighbouring states, such as
Michigan and New York.

Measured against the same base year

of Canada’s target under the Paris
Agreement (2005), the province’s total
greenhouse gas emissions have dropped
by 22% - even while the rest of Canada
saw emissions increase by 3% during
that same time.

Doing Canada’s heavy lifting on greenhouse gas
emission reductions came at a cost that was too
high for Ontario families and businesses. In 2017,
prior to the introduction of the Fair Hydro Plan Act,
2017, the cost associated with transitioning to
Ontario’s low emission electricity system was an
estimated $33 per month for a typical residential
electricity consumer and about $435 per month

Ontario’s Environment Plan

for a small business, such as a restaurant. Since
2005, about $40 billion has been spent in capital
investments to transition the province to an
electricity system that is virtually emissions-free.
Now is not the time to add further costs to the price
of electricity that is already very clean.

We will continue to do our share to address climate
change and protect our environment. We will do so
in a way that protects our economy and respects the
people.

We will hold polluters accountable by ensuring strong
enforcement with real consequences and penalties,
especially for repeat offenders.

We will also help our urban and rural communities
and landscapes become more sustainable and
resilient. We will help others do their part, whether

it's leveraging private sector investments to drive
environmental solutions or making it easier for
people and companies to go the extra mile to reduce
emissions, clean up their communities, protect
waterways, conserve lands and restore habitats.

Ontario has a long history of working cooperatively
with other provinces and territories, as well as with
the federal government through formal agreements
such as the Canada-Ontario Agreement on Great
Lakes Water Quality and Ecosystem Health and
through intergovernmental forums such as the
Canadian Council of Ministers of the Environment.
There are also global environmental issues on
which Ontario will continue collaborating with the
federal government and participating in international
meetings and agreements.

Protecting the environment is a responsibility of all of
us who call Ontario home.

We will continue to work in partnership with other
provinces, neighbouring jurisdictions, the federal
government, municipalities, Indigenous communities,
business and local partners to help protect our
environment and ensure we pass on a cleaner
environment to future generations.

Ministry of the Environment, Conservation and Parks
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GUIDING PRINCIPLES

Our guiding principles will help us address our most
serious environmental challenges in a responsible,
effective, measurable and balanced way.

* Clear Rules and Strong Enforcement: We will
ensure that polluters are held accountable with
tougher penalties, while reducing regulatory
burden for responsible businesses.

e Trust and Transparency: We will provide
Ontarians with the information and tools
required — with a particular focus on real-
time monitoring - to understand the current
environmental challenges we face and
how these challenges impact individuals,
businesses and communities across the
province.

* Resilient Communities and Local Solutions:
We recognize that environmental impacts faced
by communities across Ontario may be very
different. We will work with these communities
and use best scientific practices and other
evidence-based methods to develop unigue
solutions to their challenges.

8 Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks
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Protectimg our Alr,

Lakes and Rivers

Ontario's water and air are life support systems for

our province and our people. Pollution in our air
and water increases healthcare costs, affects the
enjoyment of our outdoors and contributes to lost

economic opportunity. We will protect these critical

systems by keeping our water and air clean while

growing our economy.

Ontario’'s Environment Plan

Our plan will make it easier for people to
report pollution that is impacting their
lives by developing an online platform for
reporting incidents that allows photos or
video to be sent in, as well as reporting an
incident by e-mail, phone or through an app.

Additionally, we will put in place an
improved complaint response system
that sets out the services Ontarians can
expect from inspectors and investigators
when they file a complaint, and new
standards on the response time they

can expect based on the type of incident
they report. We will be transparent about
pollution incidents and spills, and provide
real-time information where it is available
so that people can see if a spill or incident
has already been reported, as well as the
status of the ministry’s response.

CLEAN AIR

Although Ontario's air quality has improved
significantly, some areas of the province still
experience poorer air quality due to pollution.
We are committed to protecting our air, ensuring
we have strong environmental standards that are
protective of human health and the environment,
and taking action to enforce local air quality
standards.

Ministry of the Environment, Conservation and Parks
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¢ Increase road-side monitoring of traffic

Quick Fact: Ontario initiated pollution and expand road-side monitoring of
the first closure of a coal pollutants beyond the Greater Toronto Area to
plant in 2001. This action and
the subsequent closure of 19

other heavily urbanized communities such as
Sarnia, Sudbury and Hamilton.

coal-fired units in five plants Strengthen collaboration on addressing air

contributed to reducing the pollution that comes from outside of Ontario’s
. . borders

number of smog days in Ontario

from a peak of 53 in 2005 to zero * Call on the federal government to proactively

in 2017. address the impacts of air pollution from

outside Ontario, including from the United
States and international sources, and ensure
continued cooperation and commitment to

a

AN improve air quality.
Improve air quality in communities by creating * Expand collaboration with Michigan and
unique solutions to their individual challenges Ohio to reduce the emission of contaminants

of concern that impact southern Ontario,

® Focus on parts of the province that continue Michigan and Ohio airsheds.

to experience air quality challenges due to
pollution from transportation, industry and other
sources.
e Work in partnership with municipalities, Success story:
Sarnia’s air quality
is improving

industry, public health units, other community
stakeholders and Indigenous communities to
address local air quality concerns and achieve
clean air objectives. In partnership with industry, the Clean Air Sarnia
and Area (CASA) advisory panel launched the

website cleanairsarniaandarea.com so users

Reduce emissions from heavy-duty vehicles

¢ Redesign the emissions testing program for could view contaminant levels from seven air
heavy-duty vehicles (e.g. commercial transport monitoring stations in the Sarnia community. Air
trucks) and strengthen on-road enforcement of quality information is refreshed every hour on an

emissions standards. interactive map so users can find out whether air

Improve understanding of different sources of quality is good, moderate or poor compared to

air pollution and their impact provincial standards. While Ontario and industry

have been monitoring air quality in the Sarnia

~ iideuiior pollianissiv.evalnaic IeNgsienn HERs area for decades, the CASA initiative marks the

8o we can gather the information we need to
take action on air polliution.

first time that data has been accessible to the
public in real-time and in one location.

10 Ontario's Environment Plon Ministry of the Environment, Conservation and Parks
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Ontario is also moving forward with a Sarnia
Area Environmental Health Project to help
address concerns about air pollution and other
environmental stressors from local industries in
the Sarnia area. The project will help enhance
our understanding of the links between the
environment and health in the community,

with a focus on assessing exposures to air
contaminants.

These projects are great examples of the
collaborative efforts of local industry, the
municipality, the Aamjiwnaang First Nation and
interested community groups.

Ontario's Environment Plan
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CLEAN WATER

Our lakes, waterways and groundwater are the
foundation of Ontario’s economic prosperity and
wellbeing — supplying water to our communities,
sustaining traditional activities of Indigenous peoples,
supporting Ontario’s economy, and providing healthy
ecosystems for recreation and tourism.

Over past decades, Ontario has seen significant
improvements in Great Lakes water quality due to
efforts by governments and other partners. These
partnerships have achieved a 90% reduction in
releases of mercury, dioxins and polychlorinated
biphenyls (PCBs), resulting in fish that are safer to
eat, clean-up of polluted areas and the restoration
of species.

m A '-'M;ll.‘r
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Water resources in Ontario are facing many
pressures. Population growth, rapid urban
development, aging infrastructure and invasive
species are threatening our waterways through
pollution and loss of natural heritage. For example,
excess road salt can damage roads, cause vehicle
corrosion and be harmful to fish in our waterways.
The changing climate is compounding these
stresses with droughts, floods and extreme storms.
Declining ice cover is causing shoreline erosion,
warmer water is creating conditions for blooms of
harmful algae, and shifting water conditions are
changing when and where fish spawn.

Working together, we can help conserve and
manage our water resources. Ontario’s drinking
water, for example, is among the best protected
in the world as a result of the province’s strong
monitoring, reporting and enforcement activities
and programs.

We will take strong enforcement action to protect our
lakes, waterways and groundwater from pollution.

We will also work with municipalities and other
partners to increase transparency through real-
time monitoring of the sewage overflows from
municipal wastewater systems, which too often
flow into Ontario's lakes and rivers. We must step
up efforts to ensure the public is aware and that
proper monitoring oCcurs.

Quick Fact: 99.8% of more
than 518,000 test results from
municipal residential drinking
water systems meet Ontario’s
strict drinking water quality
standards.

12 Ontario’s Environment Plan

Our plan focuses on key areas of action to protect
our waters and keep our beaches clean for
swimming, recreation, enjoyment and traditional use.

Actions

Continue work to restore and protect our
Great Lakes

* Build on previous successes and continue
efforts to protect water quality and ecosystems
of the Great Lakes. This includes keeping
coastlines and beaches clean, protecting
native species and safeguarding against
invasive species such as Asian carp or
Phragmites, and reducing harmful algae by
continuing partnerships and negotiations with
the federal government under agreements
and plans such as the Canada-Ontario Great
Lakes Agreement (COA) and the Canada-
Ontario Lake Erie Action Plan. Since signing
the eighth COA in 2014, Ontario has directly
invested $15.3 million per year in programs.

This includes supporting the Lake Erie Action
Plan and restoring geographic areas, known as
areas of concern, where significant impairment
or contamination has occurred as a result of
human activities at the local level.

* Review and update Ontario's Great Lakes
Strategy to continue to protect fish, parks,
beaches, coastal wetlands and water by
reducing plastic litter, excess algae and
contaminants along our shorelines, and
reducing salt entering waterways to protect our

aqguatic ecosystems.

Ministry of the Environment, Conservation and Parks
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Continue to protect and identify vulnerable
Asian Carp: waterways and inland waters

A threat to the Great Lakes Fisheries . . .
e Build on previous successes and continue to

and Economy

Asian carp typically weigh two to four kilograms
but can weigh up to 50 kilograms and can

grow to a length of more than one metre. They
consume a significant amount of food and can
eat up to 20% of their body weight each day,
which harms the Great Lakes ecosystem. Asian
carp were introduced to aquaculture facilities in
the southern U.S. in the 1970s to remove algae
and suspended solids from their ponds. They
escaped when the Mississippi River flooded
and have spread northward in the Mississippi
watershed towards the Great Lakes.

Asian carp pose a significant threat to
recreational and commercial fisheries in
Ontario which are worth almost $2.5 billion
combined. Ontario is working with many
partners including the Asian Carp Regional
Coordinating Committee, a committee
including all Great Lakes states and provinces,
U.S. federal agencies, and Fisheries and
Oceans Canada to facilitate collaboration on
prevention, early detection, response, and
monitoring activities.

Quick Fact: Ontario’s more than
250,000 lakes, including the

Great Lakes, contain about one
fifth of the world's fresh water.

13 Ontario's Environment Plan

implement the Lake Simcoe Protection Plan
to protect and restore important natural areas
and features of the lake. Ontario has invested

annually in the implementation of the Lake
Simcoe Protection Plan.

Protect the quality of the Lake of the Woods by
continuing to work with partners on reducing
phosphorus that, in excessive quantities, can
cause toxic blue-green algae.

Build on the ministry's monitoring and drinking
water source protection activities to ensure
that environmental impacts from road salt

use are minimized. Work with municipalities,
conservation authorities, the private sector and
other partners to promote best management
practices, certification and road salt
alternatives.

Work with Indigenous communities and
stakeholders, including the public, on the
remediation of mercury contaminated
sediments in the St. Clair and English-
Wabigoon Rivers, including efforts such as:

= ensuring clean-up of the remaining mercury
contaminated sediments located in three
areas downstream of the former Dow
Chemical site.

= participating in the work of the English and
Wabigoon Rivers Remediation Panel to
fund remediation activities from a trust that
was established with $85 million under the
English and Wabigoon Rivers Remediation
Funding Act, 2017.

Ministry of the Environment, Conservation and Parks
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Action in Progress:
Protecting the Muskoka watershed

Through the Muskoka Watershed
Conservation and Management Initiative,
the community and province will work
together to protect this vital area by
identifying the issues facing the region.
Ontario will invest $5 million and commit
up to an additional $5 million in matching
contributions.

Effective watershed management is important to the people in our communities, especially at times
when watersheds are facing stresses such as increased development and flooding caused by severe
weather events.

This initiative will also help us develop a more comprehensive approach to watershed management,
which can inform current actions and future development.

Ensure sustainable water use and water

Success story:
Celebrating recovery of
freshwater fish in Lake
Simcoe

Over the years, many organizations
alongside the provincial and federal
governments have worked hard to protect

nd restore th i rshe
against contaminants and excess nutrients
like road salt and phosphorus that have had
a negative effect on water quality. The Lake
Simcoe ecosystem is showing encouraging
signs of recovery and demonstrating that
efforts to restore and protect the lake are
having an impact. For example, populations
of sensitive aquatic life such as lake trout,

lake whitefish and cisco are trending upward.

14 Ontario’s Environment Plan

security for future generations

* Thoroughly review the province’s water taking

policies, programs and science tools to ensure
that vital water resources are adequately
protected and sustainably used.

Enhance how we manage water takings to
ensure we have sustainable water resources in
the face of a changing climate and continued
population growth. We will do this by examining
approaches to assessing and managing
multiple water takings, establishing priorities
for different water uses, and preparing and
responding to drought conditions.

Ensure the knowledge gained through the
drinking water source protection program helps
inform our water management programs.

Ministry of the Environment, Conservation and Parks
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Quick Fact: Thanks to local
source protection committees
and conservation authorities,
Ontario has source protection
plans being implemented across
38 watershed-based areas.
These locally developed plans
identify and protect areas where
drinking water is vulnerable to
contamination and depletion.

Help people conserve water and save money

* Promote the use of technologies and practices
to ensure water is used more efficiently. This
includes water conservation planning; water use
tracking and reporting; improving standards
for household fixtures and appliances, such as
dishwashers or washing machines; and profiling
provincial and broader public sector leadership
in this area.

Improve municipal wastewater and stormwater
management and reporting

15

® |ncrease transparency through real-time
monitoring of sewage overflows from municipal
wastewater systems into Ontario's lakes and
rivers. Work with municipalities to ensure that
proper monitoring occurs, and that the public is
aware of overflow incidents.

* Update policies related to municipal
wastewater and stormwater to make them
easier to understand. We will consider how
wastewater and stormwater financing could be
updated to improve investment and support

new and innovative technologies and practices.

Ontario's Environment Plan

e Encourage targeted investment and
innovation in managing wastewater that
overflows into our lakes and rivers.

Quick Fact: There were a total of
1,327 bypasses and/or overflows
from all municipal wastewater
sources in the 2017/18 fiscal
year, as reported to the

Ministry of the Environment,
Conservation and Parks.
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Success story:
City of Kingston shows
environmental leadership

Utilities Kingston and the City

of Kingston have shown leadership by
providing real-time public reporting of sewage
overflows, reducing pollution, and working with
partners such as Swim Drink Fish Canada and
the W. Garfield Weston Foundation to create
the Gord Edgar Downie Pier at Breakwater
Park, giving the community a new place to swim
and enjoy a cleaner Lake Ontario waterfront.

Ministry of the Environment, Conservation and Parks



Addressing
Climate Chcmge

The following graph shows projected seasonal
Quick Fact: As of 2013, Canada summer and winter temperature changes in

is responsible for 1.6% of global Ontario by the 2050s.
emissions, with Ontario

responsible for less than 0.4% -

of global emissions. )

The climate is changing. Severe rain, ice and wind
storms, prolonged heat waves and milder winters
are much more common. Forests, waters and
wildlife across the province are and will continue
to be significantly impacted by these changes.

) ] Summer
People across the province — especially Northern Change
communities — and all sectors of the economy are " 4 2.0-25
feeling the impacts of climate change and paying 25-3.0
more and more for the costs associated with CRL
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those impacts. —
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Source: Ontario Climate Data Portal - http://lamps.math.
yorku.ca/OntarioClimate/index_v18.htm.

Projected seasonal (summer and winter) temperature
changes by the 2050s (relative to the average of 1986-
2005), under the Inter-governmental Panel for Climate

Y LA (R0 L) e

T Change (IPCC) 5th assessment report (AR5) business
as usual emission scenario (RCP8.5).
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The people of Ontario have already made
significant contributions to meaningful climate
action. We have played an important role in
fighting climate change and mitigating the threats
to our prosperity and way of life, implementing
significant changes to drastically reduce our
greenhouse gas emissions.

The government of the day initiated the first
closure of a coal plant in 2001. This action and the
subsequent closure of 19 coal fired units in five
plants by 2014 led to the largest single reduction
of greenhouse gas emissions, not just in Ontario,
but across Canada. It was also one of the largest
actions to reduce emissions in North America.

Emission-free electricity generation also plays a
significant role in Ontario. Nuclear power, along
with our hydroelectric fleet, continues to generate
the lion's share of our clean electricity.

Today, Ontario has one of North America's
cleanest electricity grids. We also have effective
natural gas conservation programs, helping
homeowners, businesses and industry reduce their
carbon footprint.

Quick Fact: Almost all of
Canada’s progress towards its
2030 Paris Agreement targets
has been driven by Ontario.

But doing Canada’s heavy lifting on greenhouse
gas emission reductions has come at a cost to
Ontario families. Our government understands the
part that Ontarians have played and continue to
play in reducing their emissions.

We have already been a leader when it comes
to climate. Indeed, we are on track to meet
Canada’s commitment under the Copenhagen
Accord of 17% below 2005 levels by 2020.

Now, we must look to find a balanced approach

to reducing our emissions and prepare families for
the impact of climate change in order to maintain
both a healthy economy and healthy environment.
This plan is our alternative to a carbon tax. [t means
finding effective and affordable ways to slow
down climate change and build more resilient
communities to prepare for its effects.

Ontario and the Rest of Canada’s Greenhouse Gas Emissions from 2005 to 2016
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We will work to unlock private capital to give
Ontario businesses and residents new and more
affordable ways to invest in energy efficiency, save
money and reduce greenhouse gas emissions.
One of the most effective ways we can combat
climate change is encouraging innovation and
reducing regulatory barriers to climate solutions.
Through this plan, our government will focus

on smart regulatory and policy approaches

to facilitate and enable innovation rather than
hindering it.

The following chapter of our environment plan
acts as Ontario's climate change plan, which
fulfills our commitment under the Cap and Trade
Cancellation Act, 2018.

BUILDING RESILIENCE:

Helping Families and
Communities Prepare

We are committed to preparing families and
communities for the costs and impacts of climate
change, and to protecting our natural environment,
communities, businesses and municipalities.

While our actions are important in the global fight
to reduce emissions, we all understand the need to
strengthen our resilience to the impacts of climate
change such as more frequent extreme weather
events.

The following graph shows the rising costs of
insured property damage in Ontario between 1983
and 2017, providing an indication of the costs of
climate change. The financial costs associated
with extreme weather events in Ontario have
increased over this period. Chief among factors
affecting the increasing costs to Ontarians is the
phenomenon of flooding, and more specifically,
residential basement flooding.

Costs of Insured Property Damage in Ontario Between 1983 and 2017
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Building resilience is about having the right
information, tools and resources to adapt and
respond to our changing climate. We will access
the best science and information to better
understand where the province is vulnerable and
know which regions and economic sectors are
most likely to be impacted. Through this enhanced
understanding, the province, local communities,
businesses, Indigenous communities and the
public will be more prepared for the impacts of a
changing climate.

Case study:
Climate change impact assessments

Ontario has never completed a provincial-level
climate change impact assessment. Since
2008, the United Kingdom has conducted two
assessments using best available data and an
up-to-date understanding of climate science
and future climate impacts. Each assessment
provides detailed analysis of the risks,
vulnerabilities and impacts of climate change
on key economic sectors, infrastructure, the
environment and societal health and well-being.

Each assessment gives the government a
roadmap to “high” and “low” climate change
risks now and in future years.

19 Ontario’s Environment Plan

Improve our understanding of how climate
change will impact Ontario

e Undertake a provincial impact assessment
to identify where and how climate change
is likely to impact Ontario’s communities,
critical infrastructure, economies and
natural environment. The assessment would
provide risk-based evidence to government,
municipalities, businesses, Indigenous
communities and Ontarians and guide future
decision making.

e Undertake impact and vulnerability
assessments for key sectors, such as
transportation, water, agriculture and energy
distribution.

Help Ontarians understand the impacts of
climate change

= Develop a user-friendly online tool that makes
practical climate change impact information
available for the public and private sectors.
This tool will help developers, planners,

educators, homeowners and others understand
the potential impacts of climate change in their

communities.

* Work closely with climate science modelling

experts, researchers, Indigenous communities,

and existing climate service providers to
identify and create adaptation solutions.

* Support communities by demonstrating how
climate science can be applied in decision
making to improve resilience.

Ministry of the Environment, Conservation and Parks
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The graphics below illustrate practical actions that homeowners can take — simply and affordably — to lower
their risk of basement flooding. Home flood protection can include property level initiatives such as
disconnecting downspouts from weeping tile systems, placing plastic covers over window wells, outfitting
sump pumps with battery back-up supply, and installing back water valves on drain lines.

10 Ways to Prevent Home Basement Floods
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Source: Home Flood Protection Program, Intact Centre on Climate Adaptation, University of Waterloo

Update government policies and build
Ontario will work with the real estate and insurance partnerships to improve local climate resilience
industries to raise awareness among homeowners

about the increasing risk of flooding as we experience > Messmizatie BRiegcossiicaRleRegHIP

homes and buildings to be better able to

more frequent extreme weather events. Flooding . .
withstand extreme weather events. This could

damage is the leading cause of insured property

incl .
damage in Ontario. The risk of home flooding is also IngiidE aflareableradpiaiion AIEASUAES] Steh &

requiring backwater valves in new homes that

increasingly the reason why homeowners are unable . _ o
are at risk of backflow, which would significantly

to adequately insure their homes. . .
reduce the impacts of basement flooding.

Flood damages can cost homeowners tens of * Review the Municipal Disaster Recovery

thousands of dollars to repair. According to the
National Flood Insurance Program in the U.S., a
15-centimetre flood in a 2,000-square-foot home
is likely to cause about USD $40,000 in flood
damage. Once flooding occurs, securing insurance
will become more difficult and may become
unaffordable for individual homeowners.

However, simple steps, such as removing debris
from nearby storm drains, ensuring correct grading
around home foundations, clearing eaves troughs,
and installing extended downspouts and window well
covers can significantly mitigate basement flood risks.

20 Ontario's Environment Plan

Assistance program to encourage
municipalities to incorporate climate resilience
improvements when repairing or replacing
damaged infrastructure after a natural disaster.
Since the Municipal Disaster Recovery
Assistance program was launched in 2016,
over $2.6 million has been provided to 11
municipalities.

= Consult on tax policy options to support
homeowners in adopting measures to protect
their homes against extreme weather events,
such as ice and wind storms and home flooding.

Ministry of the Environment, Conservation and Parks
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* Review land use planning policies and laws to
update policy direction on climate resilience.
This will help make the way our communities are
planned and designed more responsive and
adaptive to changing weather conditions, such as
improving the way that stormwater is managed.

¢ Build resilience in the province's critical
infrastructure, through better technology
as well as back-up generation and energy
storage options, so that our vital services and
infrastructure, such as hospitals, can better
withstand and remain operational during
extreme weather events.

* Support improvements to existing winter roads
where they may be required to replace roads
that are deteriorating as a result of changing
weather conditions and shortened winter
seasons, and develop a strategy to enhance
all-season road connections to northern
communities.

* Continue to support programs and partnerships
intended to make the agriculture and food sectors
more resilient to current and future climate
impacts. We will support on-farm soil and water
quality programming and work with partners to
improve agricultural management practices.

L.ake Erie Action Plan and 4R Nutrient
Stewardship

Ontario’s farmers continue to demonstrate
leadership in environmental stewardship, which
is important to their livelihood. Farmers are also
embracing and championing innovative farming
practices, such as 4R Nutrient Stewardship
(Right Source @ the Right Rate, Right Time, and
Right Place®), and other initiatives under the
Canada-Ontario L ake Erie Action Plan, that are
designed to enhance environmental protection
and improve sustainability.

Ontario’s Environment Plan

CONTINUING TO DO OUR SHARE:

Achieving the Paris Agreement
Target

One of the key ways we are defining our vision

for climate action in Ontario is by setting an
achievable greenhouse gas reduction target.

This will help us focus our efforts and provide a
benchmark for our province to assess its progress
on the climate change mitigation components of
our plan.

Ontario will reduce its emissions by 30% below
2005 levels by 2030.

This target aligns Ontario with Canada’s 2030
target under the Paris Agreement.

This is Ontario’s proposed target for the reduction
of greenhouse gas emissions, which fulfills

our commitment under the Cap and Trade
Cancellation Act, 2018.

Quick Fact: The Paris Agreement
is an agreement within the
United Nations Framework
Convention on Climate Change.
Its goal is to keep the increase

in global average temperature
to well below 2 °C above pre-
industrial levels, and pursue
efforts to limit the increase
even further to 1.5 °C, in order to
reduce the risks and impacts of
climate change.
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This target takes into consideration the electricity generation. As a result, we are on track
commitment the people of Ontario have already to do better than the federal 2020 target set under
shown in reducing emissions, as well as our the Copenhagen Accord in 2010.

commitment to growing Ontario’s economy while

doing our part to tackle climate change. The following graph shows our 2030 target is

achievable. The policies within this plan will put

There has been a steep decline in emissions from us on the path to meet our 2030 target, and we
2005, driven in large part by improvements in will continue to develop and improve them over
the electricity sector, including closing coal-fired the next 12 years. This plan will be reviewed and

revised on a four-year basis.

Past and Projected Greenhouse Gas Emission Reductions for Canada and Ontario
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Path to Meeting Ontario’s 2030 Emission Reduction Target
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The chart above shows where we expect
Ontario's emissions to be if we take no action
(161 megatonnes) compared to where we
expect cur emissions to go if we take actions in
specific sectors. Our target is equivalent to 143
megatonnes in 2030 and we will need reductions
in key sectors identified in the graph to get there.

The coloured portions of the chart above refer

to emissions reductions we expect to see from
actions in this plan and the shaded portions
represent the potential we have to enhance some
of those actions.

The actual reductions achieved will depend on
how actions identified in our plan are finalized
based on feedback we get from businesses
and communities. The estimated reductions are
explained in more detail below.

. The Low Carbon Vehicles uptake portion
refers primarily to electric vehicle adoption in
Ontario and in small part to the expansion of
compressed natural gas in trucking.

23 Ontario’s Environment Plan

2030

Industry Performance Standards refer to
our proposed approach to regulate large emitters
of greenhouse gas emissions, as described later
in this plan. The final impact of this approach will
depend on consultation with industry partners.

Clean Fuels refer to increasing the ethanol
content of gasoline to 15% as early as 2025, and
encouraging uptake of renewable natural gas and
the use of lower carbon fuels.

B The Federal Clean Fuel Standard is an
estimate of the additional impact of the proposed
federal standards, which could expand the use of
a broad range of low-carbon fuels, energy sources
and technologies, such as ethanol, renewable
natural gas, greener diesel, electricity, and
renewable hydrogen.

8 The Natural Gas Conservation action reflects
programs that are well established in Ontario to
conserve energy and save people money. This
case assumes a gradual expansion of programs
delivered by utilities, which would be subject to
discussions with the Ontario Energy Board.

Ministry of the Environment, Conservation and Parks



B The Ontario Carbon Trust is an emission
reduction fund that will use public funds to
leverage private investment in clean technologies
that are commercially viable. For this action we
estimate a fund of $350 million will be used to
leverage private capital at a 4.1 ratio. Estimates
will depend on the final design and mandate of
the trust. The estimates also include the potential
emission reductions associated with a $50 million
Ontario Reverse Auction designed to attract
lowest-cost greenhouse gas emission reduction
projects.
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Other policies include the emission
reductions associated with investments in public
transit, and our commitment to improve diversion
of food and organic waste from landfills, as
described later in this plan.

Innovation includes potential advancements
in energy storage and cost-effective fuel switching
from high intensive fuels in buildings to electricity
and lower carbon fuels.

As part of our commitment to transparency,

the government is committed to updating and
reporting on these estimates once program details
are finalized to ensure we are making progress to
the 2030 targets.

Planned Emission Reductions in 2030 by Sector
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The chart above shows how the plan is tailored to address Ontario’s greenhouse gas emissions. The inner pie

shows the breakdown of Ontario’s 2016 greenhouse gas emissions by sector. The outer ring colours show the
policies from the environment plan that are targeted at reducing emissions in each sector.
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The government is committed to balancing
emissions reductions and economic growth.
Ontario’s economy has been growing, even as
emissions are declining.

Tracking this improvement is an important part of
Ontario’s climate change plan. In coming months
we will consult on the development of an economy
wide carbon intensity target as a complementary
metric to our absolute emissions target and to
ensure that our climate change plan helps us to
continue this positive trend.

The below areas are where we will focus our
initiatives and actions to tackle and be more
resilient to climate change and to meet our

balanced target.

25 Ontario’s Environment Plan
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MAKE POLLUTERS
ACCOUNTABLE

We know job creators in this province have

made great strides to reduce greenhouse gas
emissions, some leading their industry globally.
We will ensure polluters pay their fair share for their
greenhouse gas emissions, while also ensuring
industry continues to make advances to help
Ontario achieve its share of reductions.

Greenhouse gas emissions from the industrial
sector, including smaller industrial facilities,
accounted for 29% of Ontario's total emissions

in 2016. We plan to regulate large emitters with
a system that is tough but fair, cost-effective and
flexible to the needs and circumstances of our
province and its job creators. We will also ensure
strong enforcement of these rules.

This system will recognize the unique situation of
Canada's manufacturing and industrial heartland.
Ontario depends on many industries that compete
internationally. Our made-in-Ontario standards

will consider factors such as trade-exposure,
competitiveness and process-emissions, and allow
the province to grant across-the-board exemptions
for industries of particular concern, like the auto
sector, as needed.

Ministry of the Environment, Conservation and Parks
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Actions
Implement emission performance standards for Case study: Saskatchewan’s 0
large emitters output-based performance j

standards (OBPS) system J

We will create and establish emission performance
standards to achieve greenhouse gas emissions In December 2017, Saskatchewan introduced
reductions from large emitters. Each large a comprehensive Prairie Resilience climate
industrial emitter will be required to demonstrate change strategy, which included a plan to
compliance on a regular basis. The program may implement an OBPS system in 2019. The
include compliance flexibility mechanisms such OBPS will apply to facilities in regulated
as offset credits and/or payment of an amount to sectors that emit more than 25,000 tonnes
achieve compliance. of greenhouse gas emissions per year. The

An emissions performance standard establishes ° OBPS is expected to be implemented by

emission levels that industrial facilities are required : January 1, 2019, and the Government of

to meet and is tied to their level of output or Saskatchewan estimates it will cut annual

production. This approach does not enforce a emissions of covered sectors by 10% by 2030.

blanket cap on emissions across Ontario and takes : . ] .
. . . e - : In addition, Saskatchewan is regulating
into consideration specific industry and facility

. . . . emissions from electricity generation to
conditions while allowing for economic growth. It

. 0 . . . .
also recognizes industries in Ontario that are best- CEIIETE @ Ak TEEE e [0 clEaitely

in-class while requiring improvements from sectors : emissions, and is regulating flared and vented

that have room to improve. methane emissions in the upstream oil and

gas sector, which will lead to additional annual
reductions of 40 to 45% in that sector by 2025.
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ACTIVATE THE PRIVATE SECTOR

Ontario is home to the hub of the Canadian
financial industry — banks, investment firms,
pension funds and insurance companies. Ontario
hosts the head offices of Canada’s five largest
banks, three of which rank among the world'’s
largest 25 banks by market capitalization.

We recognize that our private sector has the
capital, capability and know-how to transform
clean technology markets and transition Ontario

to a low-carbon economy. This is why we intend to
help facilitate the private sector's best projects and
ideas to drive emission reductions at the lowest
cost to taxpayers. Our plan will ensure the prudent
and responsible use of public resources to drive
private sector investment.

We also want to enable consistent disclosure about
financial risks associated with climate change
so that companies can provide information to
investors, lenders, insurers and other stakeholders.

Together, these actions will help improve the
capacity of the sustainable finance sector in Ontario
and position us as a global leader in this area.

Actions

Launch an emission reduction fund — The
Ontario Carbon Trust — and a reverse auction
to encourage private investment in clean
technology solutions

Ontario will commit to ensuring funding of

$400 million over four years. These funds will
complement penalties paid into The Ontario
Carbon Trust by polluters. This will ensure that
over the next four years, The Ontario Carbon Trust
should be able to leverage over $400 million to
unlock over $1 billion of private capital.

27 Ontario’s Environment Plon

If Canada’s federal government returns to the Pan-
Canadian Framework agreement with the people
of Ontario, The Ontario Carbon Trust could be
increased by $420 million through the Low Carbon
Economy Leadership Fund. This would increase
the fund to $820 million and unlock more than

$2 billion of private capital. It would also ensure
that the people of Ontario are provided the most
cost-effective approach to reducing greenhouse
gas emissions. Canada’s commitment to partner
with the people of Ontario through supporting

The Ontario Carbon Trust would allow Ontario to
reduce emissions beyond what is forecasted in
this plan, and help Canada meet its Paris target.

The Ontario Carbon Trust will use innovative
financing techniques and market development
tools in partnership with the private sector to speed
up the deployment of low-carbon solutions. It will
use public funds to leverage private investment in
clean technologies that are commercially viable
and will have a widespread presence. It will also
seek to reduce energy costs for ratepayers,
stimulate private sector investment and economic
activity, and accelerate the transition to a low-
carbon economy.

The Ontario Carbon Trust could consider investing
in cost-effective projects from various sectors,
such as transportation, industry, residential,
business and municipal.
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We will establish an independent board with the
appropriate expertise, with a mandate to form

The Ontario Carbon Trust, which will be tasked
with working with the private sector to identify
projects that will reduce emissions and deliver cost
savings. We will:

» Create an emission reduction fund to support
and encourage investments across the
province for initiatives that reduce greenhouse
gas emissions. The fund will leverage an initial

The Ontario Carbon Trust

investment from the government ($350 million)
to attract funds from the private sector in order
to drive investment in clean technologies.

¢ Launch an Ontario Reverse Auction
($50 million), allowing bidders to send
proposals for emissions reduction projects and
compete for contracts based on the lowest-
cost greenhouse gas emission reductions.

GOVERNMENT
- PRIVATE E
risk mitigation SECTOR
ONTARIO ------- g— ----- FINANCE -
0 CARBON
i TI TRUST
o |- payback
11 Q payback
CQ $ $ $ $ $ private
— $ public s];'"'_ -
ongoing - N = Rl = -
; oloaolo
0ooao R Alalogl A NN Cost Savings,
= [ ﬁ j‘f“\\ qéf') g] Q,ﬂ g “ b J: == Job Creation and
- Quiti 11°% | ":l_l_ B — ) GHG Reductions
LARGE CLEAN TECHNOLOGY PROJECTS
EMITTERS '

Source: Adapted from Coalition for Green Capital, Growing Clean Energy Markets with Green Bank Financing: White
Paper, page 2, http://coalitionforgreencapital.com/wp-content/uploads/2015/08/CGC-Green-Bank-White-Paper.pdf.
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Case study:
NY Green Bank

Created as a division of the New York State
Energy Research and Development Authority,
NY Green Bank is a state-sponsored,
specialized financial entity that works with the
private sector to increase investments in clean
energy markets.

NY Green Bank’s flexible approach to clean
energy financing helps reduce the need for
government support and increase investments
into New York’s clean energy markets, creating
a more efficient, reliable and sustainable
energy system.

By investing funds at market rates, NY Green
Bank is able to cover its own costs and keep
its funding base for future projects. As of
September 30, 2018, NY Green Bank has
committed $580.1 million to support clean
energy projects with a total cost of between
$1.44 and $1.68 biliion.

- What is a reverse auction? The buyer, in

- this case government, sends out a request

. for proposals, services or contracts. Bids are
assessed and chosen based on the lowest

. cost, which in this case is the lowest cost per

~ tonne of greenhouse gas emission reductions.

. The “bidders” in the auction compete to win the
project or contract, often underbidding each other,
. resulting in lower costs for the buyer.
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Enhance corporate disclosure and information
sharing

e Work with the financial sector to promote
climate-related disclosures in Ontario.

» Encourage the Ontario Securities Commission
to improve guidance on climate-related
disclosures.

Globally, many financial institutions are
adopting the recommendations of the

Task Force on Climate-Related Financial
Disclosures. Ontario’s financial sector is also
working to improve disclosures.

Ministry of the Environment, Conservation and Parks
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Encourage private investments in clean
technologies and green infrastructure

* Ontario will parallel federal changes to the
Accelerated Capital Cost Allowance, which will
make technology investments in clean energy

generation and energy conservation equipment

more attractive.

» Work with the Ontario Financing Authority to
issue Green Bonds by the end of the fiscal
year, after realigning the Green Bond program
to support our approach to addressing
environmental challenges. This action was
included in the Fall Economic Statement.

e Consider tax policy options to encourage the
creation of clean technology manufacturing
jobs in Ontario.

Green Bonds serve as an important tool to help
finance projects that will help us address our
environmental challenges. Project categories
include transit initiatives, extreme-weather
resistant infrastructure, and energy conservation
and efficiency projects (including health and
education-related projects). By capitalizing on
low interest rates, Ontario’s Green Bonds enable
the Province to raise funds while respecting

the taxpayers of Ontario and without adversely
impacting businesses.
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Success story:
Algae carbon capture

In 2012, Pond Technologies,

an Ontario technology company,

partnered with St. Marys Cement to run a pilot
using CO2 generated by its cement plant to
grow algae. Like plants, algae absorb carbon as
they grow. Revenue generated from the sale of
algae-derived bioproducts provide the economic
basis for the adoption of this technology. Pond’s
pilot proved that reducing greenhouse gas

emissions can generate revenue.

e e
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USE ENERGY AND RESOURCES
WISELY

We will develop climate solutions that will save
energy, resources and money.

Ontario’s Energy Use by Sector

Other
Energy
2%

Electricity
3%

About 75% of Ontario’s greenhouse gas emissions
come from using energy in our homes, buildings,
vehicles and industry while 4% comes from waste.

Transportation
. 38%

Buildings

19%

Source: Data from Environment and Climate Change Canada, 2018 National Inventory Report

We use gasoline and diesel fuel aimost exclusively
for transportation, while our main energy source for
space and water heating is natural gas. Even though
Ontario’s vehicles have become more efficient, the
number of vehicles on the road has increased.

Today, the transportation sector remains our largest
source of emissions. That means we need to focus
on using energy more efficiently, including in
transportation, on expanding access to cleaner
energy.

Our government will ensure the Ontario Energy
Board keeps pace with consumer demands and
the adoption of innovative energy solutions in this
time of unprecedented technological change.
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We also know that just over 60% of Ontario’s

food and organic waste is sent to landfills. In

a landfill, it breaks down to create methane,

a potent greenhouse gas that contributes to
climate change. In fact, methane is 25 times
more potent as a greenhouse gas than carbon
dioxide. When food and organic waste is sent to
landfill, opportunities are lost to preserve valuable
resources that could be used to heat our homes,
support healthy soils and reduce greenhouse gas
emissions.

We will work with partners on ways to make it easier
for residents and businesses to waste less food or
reuse it for beneficial purposes such as compost.

Ministry of the Environment, Conservation and Parks
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» Review the Building Code and support the
Quick Fact: About 60% of adoption of cost effective energy efficiency
Ontario’s food and organic waste
is sent to landfills which emits
methane - a potent greenhouse
gas - when it decomposes.
Efficient diversion of household
waste from landfills is an
important tool in the fight against
climate change. To read more
about our plan to fight litter and
waste, see page 40. e Work with the Ontario Energy Board and natural

gas utilities to increase the cost-effective

measures that can lower the cost of electricity
and natural gas needed to operate buildings.
Ontario is currently a leading jurisdiction in
Canada when it comes to energy efficiency
standards in its Building Code. Today,
Ontario’s Building Code ensures new homes
built after 2017 use 50% less energy to heat
and cool than houses built before 2005,
resulting in a much lower carbon footprint than
older homes.

conservation of natural gas to simultaneously
reduce emissions and lower energy bills.

:’-I\
* Ensure Ontario’s energy-efficiency standards

Conserve energy in homes and buildings to cut for appliances and equipment continue to be

costs and reduce emissions among the highest in North America.

* Increase the availability and accessibility of

information on energy and water consumption
so that households, businesses and
governments understand their energy use (e.g.
collection of data related to electric vehicles,

household-level energy and water consumption

data). For example, provide customers with
access to their energy data by working with
electricity and natural gas utilities to implement
the Green Button data standard. We will
support water utilities to implement Green

Button on a voluntary basis.

Work with the Ontario Real Estate Association
to encourage the voluntary display of home
energy efficiency information on real estate
listings to better inform buyers and encourage
energy-efficiency measures.
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Quick Fact: Enbridge Gas
Distribution and Union Gas offer
gas conservation programs that
offer incentives for homeowners
to complete upgrades that

make their homes more

energy efficient. Each dollar
spent results in up to $2.67 in
reduced energy bills for program
participants.

Ministry of the Environment, Conservation and Parks



Increase access to clean and affordable energy

for families

®

L]

Continue to support connecting Indigenous

communities in Northern Ontario to Ontario’s
clean electricity grid, to replace local diesel

and other types of electricity generation.

Increase the renewable content requirement
(e.g. ethanol) in gasoline to 15% as early as
2025 through the Greener Gasoline regulation,
and reduce emissions without increasing the
price at the pump, based on current ethanol
and gasoline prices.

Encourage the use of heat pumps for space
and water heating where it makes sense, as
well as innovative community-based systems
like district energy.

Require natural gas utilities to implement

a voluntary renewable natural gas option

for customers. We will also consult on the
appropriateness of clean content requirements
in this space.

Consult on tax policy options to make it easier
for homeowners to increase energy efficiency
and save money.

Streamline and prioritize environmental
approvals for businesses that use low-carbon

000289

technology, while maintaining high standards
for environmental protection.

Support the integration of emerging smart

grid technologies and distributed resources
—including energy storage — to harness and
make best use of Ontario’s clean electricity.

Improve rules and remove regulatory barriers
that block private investors from deploying
low-carbon refueling infrastructure that will
help increase the uptake of electric, hydrogen,
propane, autonomous and other low-carbon
vehicles without government subsidies.

Collaborate with the private sector to remove
parriers to expanding 24/7 compressed natural
gas refueling stations for trucks along the
400-series highways, and maintain the existing
tax exemption (gasoline and fuel tax) on natural
gas as a transportation fuel. This will provide
heavy-duty vehicles (such as transport trucks)
with a cost-effective path to lower on-road
transportation emissions.

Quick Fact: Natural gas is exempt
from the fuel tax in Ontario, and
natural gas trucks have a smaller
carbon footprint compared to
diesel trucks.
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Success story:

Niagara Falls pump
generating station produces
zero-emissions power

Ontario Power Generation’s Sir Adam Beck
Pump Generating Station is an important
source of flexible zero-emissions power for
Ontarians. The station fills a 750-acre reservoir
when demand for power is low, storing the
equivalent amount of energy as 100,000
electric car batteries. The filled reservoir can
then be used to generate hydroelectric power
when needed, displacing 600 megawatts of
fossil fuel generation for up to eight hours.

Case study:
Electrify Canada building an electric vehicle
charging network

Electrify Canada is a new company that will
build ultra-fast charging networks for electric
vehicles across Canada, which are anticipated
to be operational starting in 2019. This includes
the installation of 32 electric vehicle charging
sites near major highways and in major metro
areas in British Columbia, Alberta, Ontario and
Quebec.
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Success story:
Partnering to fuel lower-
carbon heavy-duty
transportation

In April 2018, Union Energy Solutions Limited
Partnership, an unregulated affiliate of

Union Gas Limited (an Enbridge Company),
announced a partnership with Clean Energy
to build three compressed natural gas fueling
stations along Ontario’s Highway 401. The
initiative will enable heavy-duty vehicles
(such as transport trucks) that use natural
gas as a transportation fuel to travel and
refuel along the 401, leading to lower on-road
transportation emissions.

Ministry of the Environment, Conservation and Parks
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DOING OUR PART:
Government Leadership

Ontario is committed to doing its part to address
climate change. This includes leading by example.
We will encourage local leadership on climate
change, including municipal governments, the
broader public sector, business associations,
community groups, Indigenous communities

and voluntary organizations to develop and
promote climate solutions for their members and
communities. We will continue to engage on
international climate issues by providing Ontario’s
perspective to Canada’s international climate
negotiations.

As part of the government’'s commitment to
curriculum renewal we will explore changes that
embed learning about the environment in the

classroom. Learning about protecting our air,

35 Ontario’s Environment Plan

land and water, addressing climate change,

and reducing the amount of litter and waste in

our communities will not only raise awareness in
schools, it will also enable students to pass on this
knowledge to their families.

Partnering with and enabling people, businesses,
municipalities and schools will help us find ways to
address local issues and needs, save energy and
costs, and minimize climate risks to our schools,
hospitals, highways and critical infrastructure.

Actions

Make climate change a cross-government
priority

» Improve our ability to consider climate change
when we make decisions about government
policies and operations by developing a
Climate Change Governance Framework that
will:

» Establish clear responsibilities and
requirements for ministries to track and
report on climate change measures.

Consider climate change when we purchase
goods and services across government,
where it is cost-effective (i.e. low-carbon
intensity steel and cement).

= Explore opportunities to enhance
coordination and guidance for municipalities
to help them consider climate change in their
decision-making.

» Update Statements of Environmental Values
to reflect Ontario’s environmental plan.

Ministry of the Environment, Conservation and Parks
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¢ Continue to execute a high-performance

building automation strategy for government
buildings. This strategy uses advanced
automation and integration to measure, monitor,
and control operations and maintenance at

the lowest cost, also reducing greenhouse

gas emissions during day-to-day building
operations. The strategy includes, but is not
limited to, HVAC and lighting controls, security,
elevators, fire protection, and life safety
systems in order to improve performance and
to reduce energy consumption.

Ensure investments in future renovations of
government buildings maximize energy cost
savings. For instance, Ontario is building new
correctional facilities to meet LEED standards,
which ensures high environmental performance
and will improve efficiency while saving money.

Undertake a review of government office
space, with an eye to optimizing our physical
and carbon footprint. Ontario will reduce its per
employee real estate footprint to reduce energy
costs and emissions, as recommended in the
Auditor General's 2017 Report.

Support the adoption of low-carbon
technologies and climate resilience measures
by working to reduce costly and time-
consuming regulatory and operational barriers.

Encourage the federal government to ensure
that climate negotiations under Article 6 of

the Paris Agreement improve our cleantech
sector’s access to emerging global markets for
low-carbon technologies. Ontario is a leader in
clean technology and more access to global
markets will help our local companies create
new green jobs in Ontario.

Develop tools to help decision makers

Ontario's Environment Plan

understand the climate impacts of government
activities. For example, we will identify and
report on emissions reductions from school
capital investments and enable school boards
to access energy efficiency data to inform their
investment decisions.

» Provide guidance to public property owners
of heritage buildings to help them reduce their
energy use and save on operating costs while
continuing to conserve these important cultural
heritage resources for future generations.

¢ Continue to support the purchase of electric
ferries which will be in service in 2020 and
2021 connecting Wolfe and Amherst Islands to
the mainland.

Quick fact: The government's
annual procurement budget to
purchase goods and services is
$6 billion.

Success story:
Ontario’s private sector
leads the country in
cleantech

Ontario has the largest and fastest-growing
cleantech sector in Canada, with $19.8 billion
in annual revenues and over 5,000 companies
employing 130,000 people.

Ontario is home to 35% of Canada’s innovative
cleantech companies.

Ontario is a leading hub for water technologies
with over 900 companies and 22,000 employees.

Ministry of the Environment, Conservation and Parks



Success story:
Government building
renovations to save energy
and money

The Queen’s Park Reconstruction Project

is an eight-year initiative that involves the
extensive reconstruction of the Macdonald
Block Complex, which is located in downtown
Toronto and includes the Macdonald Block
Podium, Hearst, Hepburn, Mowat and
Ferguson Towers.

The 47-year-old Macdonald Block Complex is
home to the largest concentration of political
and public service individuals in the province.
It has never undergone a major renovation
and the building’s core systems, including
electrical, water, cooling and heating, have
reached the end of their useful life.

Following advice from an independent
third-party expert panel, the government’s
Macdonald Block Complex is undergoing
extensive reconstruction to achieve significant
long-term cost and energy savings for the
province over the next 50 years. Those savings
will be achieved through reduced operating
costs, lower energy and capital maintenance
expenditures, and the reduction of costly third-
party leases across the downtown Toronto
core. The reconstructed Macdonald Block
Complex will meet LEED silver certification.
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Success story:
City of Toronto Green Fleet

[ORONTO

The City of Toronto’s

Green Fleet Plan focuses

on reducing emissions from almost 10,000
vehicles as well as by equipment owned and
operated by the city. The consolidated plan, led
by the Fleet Services Division, brings together
all five major City of Toronto fleets — City of
Toronto Fleet Services Division, Emergency
Medical Services, Toronto Fire Services,
Toronto Police Service, and Toronto Transit
Commission — under one plan.

As of 2017, the city had 2,091 green
vehicles and pieces of equipment in its fleet,
representing 24% of the total number of
vehicles in the city’s fleet.

Empower effective local leadership on climate
change

° Work with municipalities to develop climate and
energy plans and initiatives to support building
climate resilience and transformation to the
low-carbon future.

e Support the efforts of Indigenous communities
to integrate climate action into local plans and
initiatives for community power, economic
development, health and sustainability.

* Encourage local leadership by forming stronger
partnerships and sharing best practices with
community groups and business associations.

Ministry of the Environment, Conservation and Parks



Improve public transportation to expand
commuter choices and support communities

Commit $5 billion more for subways and
relief lines. Ontario will also invest in a
two-way GO transit service to Niagara
Falls, as part of the existing plan to build
a regional transportation system.

¢ Establish a public education and awareness
program to make people more aware of the
environmental, financial and health impacts of
their transportation choices.

® Develop a plan to upload the responsibility
for Toronto Transit Commission (TTC) subway
infrastructure from the City of Toronto to
Ontario. An upload would enable the province
to implement a more efficient regional transit
system, and build transit faster. Moreover, this
would allow the province to fund and deliver

new transit projects sooner.
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Support green infrastructure projects

We're also greening the government’s fleet of
vehicles. The Ontario Public Service currently

has 1,632 hybrid, plug-in hybrid and full battery
electric vehicles, which represent 70% of its entire
passenger vehicle fleet.

Work with federal and municipal
governments through the green stream
of the Investing in Canada Infrastructure
Program to invest up to

$7 billion in federal, provincial and
municipal funding over the next 10 years.
Funding could be for projects that lower
greenhouse gas emissions, reduce
pollution, and help make community
infrastructure more resilient. Example
investments could include improvements
to transit and transportation
infrastructure and improved local water,
wastewater and stormwater systems.

Early actions: GO Train Service Increase

This government is expanding GO service and
making it easier for commuters and members

of the community to move around the GTHA.
More riders in seats relieves congestion on the
roads. We're providing more reliable, predictable
journeys across the region — greatly improving
the daily transit experience. These improvements
bring us a step closer to our vision to deliver two-
way, all-day GO service.
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Reducing Litter and Waste
In Our Communities & Keeping
our Land and Soil Clean

Currently, Ontario generates nearly a tonne of
waste per person every year and our overall
diversion rate has stalled below 30% over the

last 15 years. Ontario needs to reduce the

amount of waste we generate and divert more
waste from landfill through proven methods like
Ontario’s curbside Blue Box Program, existing

and emerging municipal green bin programs

and other waste recovery options. Existing and
emerging technologies are increasingly allowing
us to recover and recycle materials back into our
economy rather than sending them to landfills. This
is helping us to better protect our communities and
keep our air, land and water clean and healthy.

To keep our land and water clean, we will take
strong enforcement action to ensure waste,

including hazardous waste, is properly stored,
transported, recycled, recovered or disposed.

We are looking at proposed ways to:

* Reduce the amount of waste going to landfills
or becoming litter

e |ncrease opportunities for Ontarians to
participate in efforts to reduce waste

* Increase opportunities to use technologies,
such as thermal treatment, to recover valuable
resources in waste

* Manage excess soil and hauled sewage

* Redevelop brownfield sites to better protect
human health and the environment
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REDUCE LITTER AND WASTE

Today, some of the highest waste diversion rates
in the province are in our homes. Ontarians divert
almost 50% of their own household waste, through
sorting what they throw away into their blue bin
and, increasingly, their green bin.

However, Ontario’s general waste diversion rate
(residential, commercial and industrial) has been
stalled at below 30% over the past 15 years —
meaning that over 70% of our waste materials
continue to end up in landfills. Such heavy reliance
on landfills will require the province to either focus
on siting new landfills or look for new ways to
reduce what we send to them.

While some individual municipalities and
businesses have shown leadership, Ontarians

know there is still a lot more that can be done to
reduce the amount of waste we produce, recover
valuable resources from our waste and better
manage organics.

We believe that producers should be responsible
for managing the waste they produce. Placing
responsibility squarely on those who produce the
waste will help unleash the creative talents and
energies of the private sector. Making producers
responsibte for the full life-cycle of their products
and the waste they produce will help companies
to consider what materials they use in and

to package their products, and find new and
innovative cost-effective ways to recycle them
and lower costs for consumers. It can also make
recycling easier and more accessible right across
the province, keeping it clean and beautiful.

Ontario’s Residential and Industrial, Commercial and Institutional Waste Management

Blue Box
Diversion
18%

Green Bin
Diversion
"%

Disposed
51%

Leaf & Yard
Diversion
10%

(0){,1:14
Diversion
10%

Residential Waste: Managed by municipalities.
Includes waste generated by residents in single-
family homes, some apartments and some small
businesses. Mix of mandatory and voluntary
diversion programs.

Disposed
83%

Organics
Diversion
\ 6%
Construction
Diversion
2%

Business Waste: Managed by the private sector.
Includes food processing sites, manufacturing
facilities, schools, hospitals, offices, restaurants,
retail sites and some apartments. Largely voluntary
diversion programs.

Sources: Statistics Canada, Waste Management Industry Survey 2016 for non-residential data; Resource Productivity and
Recovery Authority, Datacall data and residential diversion rates for residential data. Data on organic waste from 2018

study prepared for MECP by 2cg.
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A

Reduce and divert food and organic waste from

Success story:
households and businesses

Farmers receive support for
¢ Expand green bin or similar collection systems food donations

in large cities and to relevant businesses.
The rescue of surplus food helps ensure food
e Develop a proposal to ban food waste from

landfill and consult with key partners such

does not go to waste. Ontario supports these

efforts through the following mechanisms:
as municipalities, businesses and the waste

industry. * The Ontario Community Food Program

» Educate the public and business about Donation Tax Credit for Farmers provides

reducing and diverting food and organic waste. tax credits up to 25% to farmers who recover

and donate agricultural products to eligible

¢ Develop best practices for safe food donation.

programs.

* The Ontario Donation of Food Act, 1994,
encourages donations, with certain
limitations, and protects food donors from
liability as a result of injuries caused by the
consumption of donated food.

Success story:
City of Stratford turning
organic waste into natural gas

Stratford, Ontario, is improving its wastewater
treatment infrastructure to produce renewable
natural gas from organic waste and feed it
back into the local gas distribution system.
Renewable natural gas is a clean, carbon-
neutral energy source.

41 Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks



000298

Reduce plastic waste Reduce litter in our neighbourhoods and parks

* Work with other provinces, territories and the Our environment plan reflects our government's

federal government to develop a plastics
strategy to reduce plastic waste and limit
micro-plastics that can end up in our lakes and
rivers.

Seek federal commitment to implement national
standards that address recyclability and
labelling for plastic products and packaging to
reduce the cost of recycling in Ontario.

Work to ensure the Great Lakes and other
inland waters are included in national and
international agreements, charters and
strategies that deal with plastic waste in the
environment,
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commitment to keep our neighbourhoods, parks
and waterways clean and free of litter and waste.
When Ontarians walk their dog or take their
children to the park they expect their time outdoors
to be litter-free.

Ontario will establish an official day
focused on cleanup of litter in Ontario,
coordinated with schools, municipalities
and businesses, to raise awareness
about the impacts of waste in our
neighbourhoods, in our waterways and
in our green spaces.

e Work with municipal partners to take strong
action against those who illegally dump waste
or litter in our neighbourhoods, parks and
coastal areas.

8 -
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e Develop future conservation leaders through Provide clear rules for compostable products

supporting programs that will actively clean and packaging

up litter in Ontario’s green spaces, including
provincial parks, conservation areas and
municipalities.

¢ Connect students with recognized
organizations that encourage environmental
stewardship so they could earn volunteer
hours by cleaning up parks, planting trees and

® Ensure new compostable packaging materials
in Ontario are accepted by existing and
emerging green bin programs across the
province, by working with municipalities
and private composting facilities to build a
consensus around requirements for emerging
compostable materials.

articipating in other conservation initiatives.
. s ¢ Consider making producers responsible for the

end of life management of their products and
packaging.

Increase opportunities for Ontarians to
participate in waste reduction efforts

» Work with municipalities and producers to
provide more consistency across the province

regarding what can and cannot be accepted in

the Blue Box program. Success story: Making

products compostable to

¢ Explore additional opportunities to reduce R s

and recycle waste in our businesses and
institutions. Club Coffee makes a compostable coffee pod

. used by brands including Loblaw Companies
Make producers responsible for the waste

Limi - ] ; Ethical
generated from their products and packaging Ll EI QPGS SRR, Sl Bz,

Muskoka Roastery, Melitta Canada and

¢ Move Ontario’s existing waste diversion Jumping Bean. Club Coffee works with
programs to the producer responsibility model.

This will provide relief for taxpayers and make

municipalities so coffee drinkers can put these

pods in their green bins; however they are not
producers of packaging and products more

efficient by better connecting them with the
markets that recycle what they produce.

yet accepted in every program. We will work

to support businesses that are trying to do the
right thing and with leading municipalities that
Explore opportunities to recover the value of are working to reduce waste going to landfills.
resources in waste This will include working with industry and

. . municipal partners to help ensure contamination
* |nvestigate options to recover resources from

waste, such as chemical recycling or thermal
treatment, which have an important role —

of the Blue Box and green bin programs is
minimized and that the public is provided

along with reduction, reuse and recycling — in with accurate information on how to properly

ensuring that the valuable resources in waste manage compostable products and packaging.

do not end up in landfills.

* Encourage increased recycling and new
projects or technologies that recover the value
of waste (such as hard to recycle materials).
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Support competitive and sustainable end-
markets for Ontario’s waste

e Cut regulatory red tape and modernize
environmental approvals to support sustainable
end markets for waste and new waste
processing infrastructure.

* Provide municipalities and the communities
they represent with a say in landfill siting
approvals. While we work to reduce the amount
of waste we produce, it is recognized that there
will be a need for landfills in the future. The
province will look for opportunities to enhance
municipal say while continuing to ensure that
proposals for new and expanded landfills are
subject to rigorous assessment processes
and strict requirements for design, operation,
closure, post-closure care and financial
assurance.

CLEAN SOIL

Rural and urban communities benefit from healthy
soil and land. Soils with contaminants need to

be cleaned up to ensure new home owners or
property users are safe, and contaminated soils
are not relocated to farms where our food is
grown. Having clear rules and standards around
how extra soil from construction projects is
managed, relocated and reused makes it easier
for construction businesses to know what soils they
can reuse and what soils need to be disposed of
or treated before reusing.

Proper management of excess soil can reduce
construction costs and unnecessary landfilling
while ensuring soil from construction projects is
safe for the environment and human health. By
clarifying what soil can be reused locally, we can
also reduce greenhouse gas emissions generated
by trucking soil from place to place unnecessarily.
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Redevelopment of underused, often contaminated
sites (brownfields) also provides an opportunity to
clean up historical contamination and put vacant
prime land back into good use.

Increase the redevelopment and clean-up of
contaminated lands in Ontario to put land back
into good use

* Revise the brownfields regulation and the
record of site condition guide to reduce
barriers to redevelop and revitalize historically
contaminated lands, putting vacant prime land
back to good use.

Make it easier and safer to reuse excess soil

¢ Recognize that excess sail is often a resource
that can be reused. Set clear rules to allow
industry to reduce construction costs, limit soil
being sent to landfill and lower greenhouse
gas emissions from trucking by supporting

beneficial reuses of safe soils.
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* Work with municipalities, conservation
authorities, other law enforcement agencies
and stakeholders to increase enforcement on
illegal dumping of excess soil.

Economic benefits of reusing soil

Traditional excess soil management
using “dig and dump” approaches is
substantially more expensive than using
best practices for reusing soil from
construction. According to a recent
industry study, projects that use excess
soil management best practices for reuse
experienced an average of 9% in cost
savings (Ontario Society of Professional
Engineers, Greater Toronto Sewer and
Watermain Contractors Association,
Residential and Civil Construction
Alliance of Ontario). Savings are due to
reduced hauling distances and diverting
soils away from landfills.

Improve management of hauled sewage

» Consider approaches for the management and
spreading of hauled sewage to better protect
human health and the environment (including
land and waterways) from the impacts of
nutrients and pathogens.
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Conserving Lano
and Greenspace

People travel from around the world to experience
the natural wonders that we often take for granted
in the province of Ontario. The natural spaces
across Ontario, such as forests, wetlands and
parks purify our air and water, protect biodiversity
and natural heritage, provide recreational
opportunities and support Indigenous traditional
practices.

We as Ontarians have a long history of putting a
strong focus on expanding Ontario's parks and
protected areas. In 1999, Ontario’s Living Legacy
Land Use Strategy was announced. A clear and
major goal of this plan was to complete Ontario's

system of parks and protected areas. Our
government remains dedicated to maintaining the
natural beauty of our province.

As mentioned earlier in the plan, we know that
climate change poses a serious threat to Ontario’s
natural areas and that conservation of these
areas can play an important role in mitigating and
adapting to climate change. We will protect and
enhance our natural areas, support conservation
efforts, continue to conserve species at risk,
develop adaptation strategies, and promote the
importance of healthy natural spaces for future
generations to use and enjoy.
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Quick Fact: Ontario’s Living Legacy commitment was one of the
greatest expansions of Ontario’s provincial parks and conservation
reserves in recent history. Over the immediate years that followed, the
commitment resulted in the creation of 58 new provincial parks and
268 new conservation reserves, a total area of 1,996,214 hectares.

A A * Work with leaders in land and water
conservation, like Ducks Unlimited Canada
Improve the resilience of natural ecosystems and the Nature Conservancy of Canada, to
s Collaborate with partners to conserve and preserve areas of significant environmental and
restore natural ecosystems such as wetlands, ecological importance.
and ensure that climate change impacts are
considered when developing plans for their Success story:

ElieiEEten, Innovative Wetland in Middlesex

* Strengthen and expand grassland habitats County protects Lake Erie
by implementing the province's Grassland

Stewardship Initiative that supports on-farm Ducks Unlimited Canada, the Municipality of

conservation activities to benefit grassiand Southwest Middlesex, Ontario NativeScape
birds at risk. and the Ministry of Natural Resources and

Forestry built three retention ponds to capture
¢ Protect against wildland fire incidents through

the ongoing development of Community
Wildfire Protection Plans and update technical

water draining from more than 200 acres of
farmland. The wetland acts as a filter to reduce

, excess nutrients (such as phosphorus that can
guidance to protect people and property from

ful . .
flooding and water-related hazards. create harmful algal blooms in water) reaching

the Thames River and eventually Lake Erie.

Forest fires increase in Ontario in 2018

Prolonged dry conditions throughout Ontario made 2018 one of the most active forest fire seasons in
recent years, with more than 1,300 forest fires burning over 265,000 hectares of forest, nearly double the
10-year average. While the number and intensity of fires varies greatly from year to year and it is difficult
to connect any given forest fire to the effects of climate change, most research suggests that Ontario will
experience more fires and longer fire seasons in the years ahead. While forest fires pose a serious threat
to public safety, communities, and infrastructure, they are also an important natural process in Ontario’s
forest ecosystems. Managing forest fires in Ontario is about balancing the benefits of forest fires, and
protecting public safety and communities.
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Support conservation and environmental
planning

» Work in coliaboration with municipalities and
stakeholders to ensure that conservation
authorities focus and deliver on their core
mandate of protecting people and property
from flooding and other natural hazards, and
conserving natural resources.

¢ ook to modernize Ontario’s environmental
assessment process, which dates back to
the 1970s, to address duplication, streamline
processes, improve service standards to
reduce delays, and better recognize other
planning processes.

e Protect vulnerable or sensitive natural areas
such as wetlands and other important
habitats through good policy, strong science,
stewardship and partnerships.

* |mprove coordination of land use planning and
environmental approval processes by updating
ministry guidelines to help municipalities avoid
the impacts of conflicting land uses.

The Ontario government is committed
to protecting the Greenbelt for future
generations. The Greenbelt consists
of over two million acres of land in the
Greater Golden Horseshoe including
farmland, forests, wetlands and
watersheds. It includes the Oak Ridges
Moraine and the Niagara Escarpment,
and provides resilience to extreme
weather events by protecting its natural
systems and features.

48  Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks



000305

Promote parks and increase recreational
opportunities

49

Support the creation of new trails across the
province.

Provide Ontario families with more opportunities
to enjoy provincial parks and increase the
number of Ontarians taking advantage of parks
by 10% or approximately one million more
visitors while protecting the natural environment.

Look for opportunities to expand access to
parks throughout the province, but ensure
Ontario Parks has the tools it needs to conduct
its business and create a world-class parks
experience.

Work to ensure that all fish and wildlife licence
fees, fines and royalties collected in the Special
Purpose Account go towards its stated purpose
of conservation, with transparency for hunters
and anglers in Ontario.

Promote the link between nature and human
health by supporting the worldwide movement
for Healthy Parks Healthy People through

Ontario’s Environment Plan

Ontario Parks’ events, education, and the

development of a discussion paper to engage
the public.

Review management of provincial parks and
conservation reserves to ensure effectiveness
by exploring internationally recognized tools
and best practices.

Share the responsibility of conserving Ontario’s
protected lands by continuing to partner

with municipalities, conservation authorities,
Indigenous communities, conservation
organizations and other community groups
such as trail groups.

Conservation of Ontario’s rich
biodiversity and natural resources is a
shared responsibility - success relies
on Ontario working together with First
Nation and Métis communities, hunters
and anglers, conservation groups

and other partners to achieve positive
outcomes for our environment.
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Quick Fact: Ontario manages and
protects 340 provincial parks
and 295 conservation reserves
totalling 9.8 million hectares or
9% of the province - an area
larger than the entire province of
New Brunswick. In 2018, Ontario
celebrated the 125th anniversary
of the provincial parks system
and of Algonquin Provincial Park.

Sustainable Forest Management

e Work with Indigenous organizations, the
forestry industry and communities involved in
managing Ontario's forests under sustainable
forest management plans. Ontario will support
forest managers to further reduce emissions
and increase carbon storage in forests and
harvested wood products. Ontario's sustainable
forest management provides for the long-
term health of Ontario’s forests by providing
potential opportunities to reduce and store
greenhouse gases as trees capture and store
carbon dioxide.

* Promote the use of renewable forest biomass,
for example, in the steel industry and as
heating fuel for northern, rural and Indigenous
communities.

* |mprove data and information, informed by
Indigenous Traditional Knowledge where
offered, on greenhouse gas emissions and
carbon storage from forests, the changing
landscape and permafrost.

o0 Ontario’s Environment Plan

* Increase the use of Ontario timber in building,
construction and renovation to reduce
emissions and increase long-term carbon
storage.

What is carbon storage? Carbon storage

refers to capturing carbon dioxide — and other
greenhouse gases in the atmosphere — through
vegetation and soils. Practices that remove carbon
dioxide from the atmosphere include sustainable
forest management, conserving and restoring
natural ecosystems, and enhancing soil carbon in
agriculture.

Forests begin to emit greenhouse gases as the
trees age and die, while younger forests that are
growing vigorously sequester carbon from the
atmosphere. Sustainable forestry practices can
encourage forests to grow and to increase carbon
stored in forests and harvested wood products.

Quick Fact: Sandbanks Provincial
Park is one of the busiest parks
in the province, welcoming over
750,000 visitors every summer.
To meet a growing demand for
camping, Ontario Parks opened a
new campground in Sandbanks
Provincial Park in May 2017,
featuring 75 campsites.

Ministry of the Environment, Conservation and Parks
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Protect species at risk and respond to invasive

species
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* Reaffirm our commitment to protect species

at risk and their habitats, as we mark the 10th
anniversary of Ontario's Endangered Species
Act. We are committed to ensuring that the
legislation provides stringent protections for
species at risk, while continuing to work with
stakeholders to improve the effectiveness of the
program.

Protect our natural environment from invasive
species by working with partners and other
governments and using tools to prevent, detect
and respond to invasions.

Ontario’'s Environment Plan

Invasive species impact fish and wildlife,
and hurt Ontario’s economy

Invasive species like the emerald ash borer
are killing our trees, phragmites (a type of
grass) are taking over wetlands, and zebra
mussels are clogging water intakes for
industry and cottagers. Second to habitat
loss, invasive species are recognized as the
second leading global cause to the loss of
biodiversity. In addition, invasive species
are impacting our recreational opportunities
such as boating, swimming, angling,

and hunting, and their economic costs

are staggering. A recent study estimated
impacts of invasive species in Ontario at
$3.6 billion annually with municipalities
spending at least $38 million in 2017/18.

Preventing invasive species from arriving
and establishing themselves is the single
most effective and least costly method to
manage invasive species. Ontario is working
with a number of conservation partners to
coordinate prevention, control, research and
management activities to help address this
serious threat. Raising public awareness and
engaging individuals in taking preventive
action is key in preventing new species from
arriving and surviving.

Ministry of the Environment, Conservation and Parks



Next Steps

IMPLEMENTING OUR PLAN

Ontario’s environment plan presents new direction
for addressing the pressing challenges we face
to protect our air, land and water, clean up

litter and waste, build resiliency and reduce our
greenhouse gas emissions.

Our plan includes proposed incentives to
stimulate growth in clean technologies, enhance
leadership and collaboration to build a province-
wide commitment to protecting the environment,
and take action on climate change.

Our plan will help people and businesses across
Ontario take actions that will save money,
enhance communities, create new jobs and grow
the economy.

000308

Next steps

As part of our work on this plan, we are also
undertaking several important steps to finalize our
environment actions for Ontario. Over the coming
months, we will:

¢ Continue to consulit with the public and -
engage with Indigenous communities
Throughout the environment plan we have
identified areas of action and key initiatives.
These are areas where we are engaging with
stakeholders and Indigenous communities
to develop new approaches that support our
common goeals for environmental and climate
leadership.

52 Ontario’s Environment Plan
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* Establish an advisory panel on Our consultations and engagement with various
climate change stakeholders, Indigenous communities and the
An advisory panel on climate change will be public will help refine our environment initiatives
established to provide advice to the Minister by incorporating valuable insights that ensure the
on implementation and further development actions we adopt reflect the needs of Ontarians.

of actions and activities in our plan specific to . . _
Comments, ideas and suggestions on the actions

climate change. o . .
and initiatives in Ontario's plan to protect the

° Begin implementing priority initiatives environment can be made on the Environmental
In the plan we have identified a number of Registry.

priority initiatives. Some of these initiatives
are already underway and we will begin
implementation of the remaining initiatives
following consultation.

* Measure and report on progress
We want Ontarians to see how our plan is
helping them save money and improve the
quality of their lives and communities. We
are committed to reporting regularly on
the progress we make on our plan and to
developing key indicators of progress
because we believe that transparency is
important to the success of this plan. We are
also committed to reviewing the environment
plan every four years.

93 Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks
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ontario.ca/EnvironmentPlan

Facebook.com/ONenvironment Ce document est disponible en frangais
@ONenvironment
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IN THE MATTER OF A REFERENCE to the Court of Appeal pursuant to section 8 of the Courts of Court of Appeal File No.:
Justice Act, RSO 1990, c. C.34, by Order-in-Council 1014/2018 respecting the constitutionality of the C65807
Greenhouse Gas Pollution Pricing Act, Part 5 of the Budget Implementation Act, 2018, No. 1, SC 2018, c. 12

COURT OF APPEAL FOR ONTARIO

PROCEEDINGS COMMENTED AT TORONTO

AFFIDAVIT OF LISA TSSESSAZE

Ecojustice Environmental Law Clinic
at the University of Ottawa

216-1 Stewart Street,

Ottawa ON KIN 6N5

Amir Attaran / Matt Hulse
LSO No.: 62190A / LSBC No.: 512643
Tel: 613-562-5800 ext. 3382/
250-383-2356
Fax: 613-562-5319/250-380-6560
Email: aattaran{@ecojustice.ca /
mhulse@woodwardandcompany.com

Counsel for Athabasca Chipewyan First Nation

Email to: joshua.hunter@ontario.ca
andrea.bolieiro@ontario.ca
padraic.ryan@ontario.ca
sharlene.telles-langdon(@justice.gc.ca
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IN THE MATTER OF A REFERENCE to the Court of Appeal pursuant to section 8 of the Courts of Court of Appeal File
Justice Act, RSO 1990, c. C.34, by Order-in-Council 1014/2018 respecting the constitutionality of the No.: C65807
Greenhouse Gas Pollution Pricing Act, Part 5 of the Budget Implementation Act, 2018, No. 1, SC 2018, c. 12

COURT OF APPEAL FOR ONTARIO

PROCEEDINGS COMMENCED AT TORONTO

RECORD OF THE INTERVENER
ATHABASCA CHIPEWYAN FIRST NATION
(Affidavit of Lisa Tssessaze, affirmed December 17, 2018)

Professor Amir Attaran (LSO No.: 503660)
Ecojustice Environmental Law Clinic

at the University of Ottawa

216-1 Stewart Street, Ottawa ON KIN 6N5
Tel:  613-562-5800 ext. 3382

Fax: 613-562-5319

Email: aattaran@ecojustice.ca

Matt Hulse (LSBC No.: 512643)

Woodward & Company Lawyers LLP

200-1022 Government Street, Victoria, BC V8W 1X7
Tel:  250-383-2356

Fax: 250-380-6560

Email: mhulse@woodwardcompany.com

Counsel for the Athabasca Chipewyan First Nation
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