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Foreword

Nature's laws are universal. They

are far-reaching. Theyare all-embracing.

Man breaks them at his peril. He breaks
them and succeeding generations are
the poorer for his lack of foresight, his
lack of sensitivity, his lack of discipline
on the environmental front.

This truism applies not only locally
but nationally and internationally as
well. It applies in big countries as well
assmall countries. It appliesin the core
areas of big cities and in the wilderness.
It applies to industry and to individuals
whereverthey may be.

Nature has been kind to mankind.
But nature’s response has limits. Its
recuperative powers are finite. It can-
not stand the massive onslaught of
mankind in his millions. It cannot with-
stand his thoughtless depredations, so
man must learn to respect the laws of
nature and live within their bounds as
the earth’s other creatures have to do.

I am not, atthe same time, one of
those who decry economic growth.
For a time, atleast, man’s numbers will
continue to mount, especially in lightly
populated countries like Canada. More
meaningful jobs are needed for more
hands. Butitis the character of these
jobs, not their number, which is really
atissue. They must go with the grain of
nature, not against it. Instead of debas-
ing the quality of air, water and soil,
instead of destroying animal and plant
life, they must maintain the quality of
the environment and the extent and
variety of life.

To stateitmore simply, | believe
we can have planned economic growth
and environmental quality too. We
must achieve these twin objectives.
We can do this in Canada by harvesting
our forests on a sustained yield basis,
by producing fertilizers from barren
rock, by using warm thermal plant dis-
charges to grow more fish, and so on.

What bothers me most is the
thought that man, as his numbers and
affluenceincrease, seems benton
creating a dull and uninteresting en-
vironment for himself. Mass produc-
tion, mass consumption, mass disposal,
massive refuse heaps — all these are
characteristic of an age which has lost
sight of the balance of nature, of the
revitalizing force which still existsin
our great outdoors and which, itself, is
threatened by our increasingly pedes-
trian way of life,

Obviously, we need new attitudes
and new laws to protect our fragile en-
vironment from our depredations.
These laws, like nature’s laws, must
be universal. They must be more than
local, more than regional, more than
national. They must be global. They
must apply to the super power as well
asits tiny neighbour. They must apply
in every latitude and in every clime.

Nature's laws are universal. Man-
made laws can and must be universal
as well. | recommend thisthought, not
only to Canadians but also to the rep-
resentatives of all the other nations at-
tending the U.N. Conference on the
Human Environment.

P

The Honourable Jack Davis
Minister of the Environment for Canada




Editor’'s Note

Thisis areport on the status ofthe
environmentin Canadain1972. Itis
nota statement of Canadian policy for
the future. It has been prepared forthe
U.N. Conference in Stockholm, and for
Canadians, by officials of several de-
partments of the Government of Can-
ada. It attempts to reflect submissions
and comments from provincial govern-
ments and a selected group of non-
governmental organizations represen-
tative of industry and the Canadian
public.

In Canada, as in other nations,
there is a diversity of opinion on the
causes, effects and proper treatment of
environmental degradation. While the
contributions of other governments and
non-governmental organizations have
been most helpful, only Environment
Canada, a department of the Govern-
ment of Canada, is responsible for the
text of thisreport.

Acreport of thislength cannot be an
exhaustive treatment of a complex sub-
ject. For those who would delve deeper,
the following documents are submitted
as an integral part of Canada’s National
Report to the1972 United Nations Con-
ference onthe Human Environment.

Canadian Council of Resource
Ministers

Report No. 1
Intergovernmental Steering Com-
mittee on Pollution, May 1970

Report No. 2
Intergovernmental Committee on
Pollution, October 1970

J.W. MacNeill

“Environmental Management” — A
constitutional study prepared for
the Government of Canada

Science Council of Canada
Report No. 3

“A Major Program of Water Re-
sources Research in Canada”

Report No. 7

"“Earth Sciences Serving the Nation™

Report No. 8
"Seeing the Forestand the Trees”

Report No. 9
“This Land Is Their Land”

Report No. 10
"“Canada, Science and the Oceans”

Report No. 12
“Two Blades of Grass; The Chal-
lenge Facing Agriculture’

Report No. 14
“Cities for Tomorrow: Some Ap-

plications of Science and Technol-

ogy to Urban Development”

Report No. 16
“It'snot too late — yet”

The Science Council was set up
by the Government of Canada but
is given total freedom to examine,
criticize, comment, recommend
and publish asitsees fit. Because
ofthe Council’sindependent na-
ture, itsreports do not necessarily
reflect the policy of the govern-
ment. However, its opinions are
respected and studied.

Environment Canada

“Environment Canada — Its Organ-
ization and Objectives”
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Hibbs Hole, a typical Newfoundland coastal community i ole, une communauté type surla cte de Terre-
whose residents depend on the Atlantic fishery for Neuve dont les habitants vivent de la péche.
theirlivelihood.
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La Mauricie National Park, Quebec, one of Canada’s Parc national de la Mauricie au Québec, l'un des

9
PR == L]
1 I n t rOd u Ctl 0 n newaest national parks parcs nationaux les plus récents au Canada

Canada is a large country. From
eastto west it stretches through 86 de-
grees of longitude; its depth spans 41
degrees of latitude; it covers 3,851,809
square miles. An impressive ecological
diversity can be expected in an area
covering half a continent. This huge
Canadian land mass is composed of
distinctive regions, each a unique com-
bination of varying topography, climate,
soils, flora and fauna; each offering
unigue benefits — and unique problems.
The challenge is to supportarich and
rewarding life in each region while
maintaining ecological systemsin a
healthy and productive state. Forits
proper use and maintenance, each re-
gion requires a special understanding.

Canada is aland of contrasts. It has
arctic deserts too cold and exposed to
grow most plants. In its more temperate
zones lies an industrial heartland sur-
rounded by rich agricultural lands. It
has flat, treeless, fertile prairies located
not far from wet mountain slopes
clothed with dense coniferous forests.
These marked ecological differences
have largely controlled the pattern of
settlement, and therefore the impact
that man has had on the environment.

The original Canadians, Indians
and Eskimos, distributed themselves in
a way thatreflected the ability of the
land to sustain them. Despite modern
technology, today’s population pattern
is much the same, although at 21.7 mil-
lion, the population is about 100 times
greater. Although he frequently be-
lieves otherwise, modern manis not
independent of ecological needs. These
have been with man since he became
man; they are part of his being man.

His needs, desires and delights still
combine to put predictable patterns of
population on the lands of the world.
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Niagara Falls, on the Canada-United States border. Leschutes Niagara sur la frontiére canado-américaine.
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Grand Coulée, Saskatchewan, in the heart of Canada’s Grand Coulée, Saskatchewan, au coeur de la région
grain-growing region. des céréales.
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1.1 The Canadian Environment
Most Canadians know Canada as
aland of rich farms and industrialized
cities, located near the Great Lakes or
by the St. Lawrence River, which drains
the Great Lakestothe sea. This was
once aland of hardwood forests grow-
ing in good soils and with climates
suitable for agriculture. The hardwood
forests grew also in those parts of the
Maritime Provinces where the soils now
favour agriculture. The St. Lawrence
made the Great Lakes basin easily ac-
cessible from the sea, and it was on
those fresh water shores as well as on

Melville Island in the Arctic Archipelago, site of major
oil and gas exploration activity.

the Atlantic coastthat Canada as ana-
tion began to take form. The same St.
Lawrence waterway, now with its locks
and canals, is today a major route for
maritime shipping, stimulating an ex-
tensive industrialization nourished by
arich and extensive agriculture.

Most of this large region is now
dominated by man and agriculture.
Fields have almost completely replaced
the hardwood forests. But now cities
have begun to spread overthe fertile
fields. Inevitably this heavily populated
area has a large share of Canada’s en-
vironmental problems.

L'ile Melville dans I'archipel arctique ol s& poursuivent
d'importants travaux d'exploration et de prospection
pour trouver du pétrole et du gaz.

The central prairies are also dom-
inated by man and agriculture. Almost
none of the original grassland remains.
Cultivated fields now replace much of
the aspen parkland forests that once
formed the northern border of the tree-
less prairies. Unlike the diversified agri-
culture that replaced the eastern hard-
woods, the dry plains agriculture has
been concentrated on wheat, and larger
farms have been the rule. This kind of
agriculture with its lower density of
settlement has fostered fewer villages
and cities. While intensive use of the
land for cereal culture has created en-




vironmental problems, these have been
less severe than on the heavily popu-
lated hardwood soilsto the east.

Canadais a northern nation. While
most Canadians live in the temperate
south, most of Canada is thinly settled
northern landscapes dominated by
cold. Two huge regions comprise this
major portion of the country: a deep
belt of cold spruce forests that covera
large part of Canada from coast to coast,
and, to the north, treeless tundra reach-
ing on the Arctic Islands nearly to the
North Pole. Man has not dominated
these cold regions. When and where the
economic circumstances wereright,
some minerals have been extracted and
some trees cut. Extensive recreational
use has modified some of the southern
fringe of the spruce forests. But in gen-
eral these regions are only beginning
tofeel the impact of ourtechnological
society. This is afortunate circum-
stance. The tundra and spruce forests
areimpoverished by cold, and are thus
unusually fragile. It would have been
disastrous to subject these arctic and
sub-arctic environments to manage-
ment and exploitation techniques de-
veloped in temperate zones. Now, in an
era of greater ecological understanding
and concern, there is hope for wise use
of arctic lands that will forestall destruc-
tion of the landscape.

The western Canadian mountain
ranges create extreme and varied eco-
logical conditions. In the north, cold
overrides the mountain influences so
that spruce forests and tundra are the
normal vegetation. In the south, how-
ever, the warm ocean winds moderate
the climate and send abundant mois-
ture inland. Successive ranges of moun-
tains alternately concentrate the mois-
ture into rainfall on windward slopes
and hinder rainfall on leeward lands,
resulting in unusually wet and unusu-
ally dry landscapes. The wet ones grow

e T T e e e e e ———
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Mount Robson, British Columbia, one of the most
impressive of the Rocky Mountains.

well-watered softwood forests famed
for their fast growth and for the large
trees characteristic of the original for-
ests. The best and most accessible of
these forests have been heavily ex-
ploited so that much of the landscape
is in various stages of recovery from
clear cutting. In these forests scattered
towns and villages usually owe their
existence to forest industries, mining,
or, on the coast, commercial fishing.
Alternating with the wet areas are dry
lands originally growing grasses or
open grassy forests. Some of the driest
areas are almost desert-like. These open

Intraduction

Le Mant Robson, en Colombie- Britannique, I'un des
monts les plus impressionnants des Rocheuses.

ranges have been much modified by
livestock grazing. Intensive logging has
removed much of the readily accessible
forest. Irrigation supports intensive
agriculture on some of the warmest,
flattest and most fertile areas. Attrac-
tive climates, scenic landscapes have
made these areas and their fringes the
most popularrecreational landsin
western Canada. The densest popula-
tions, and therefore most environ-
mental problems, are on the southern
coast where an attractively warm cli-
mate and a good transportation system
have fostered a growing industrial area.
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i Canada haslong shorelines on

P three oceans. One of the world's largest
alant continental shelves lies off its Atlantic
cities coast. The Atlantic and Pacific coasts
by th both supportlarge commercial fisheries.

the G The fisheries of the arctic coast yield
once food forthe inhabitants of the area. The
ingir problems of protecting the quality of
suita the sea and maintaining proper harvests
fores of its resources result not only from the

Mari fisheries based on Canada's coasts, but
favol also from the fishing and shipping ac-
madi tivities of other countries. Onthe At-
cessi lantic and Pacific coasts the fishing

thosi populations have established numerous
small communities, often where no vil-
lages could surviveif there were no
harvests from the sea.

1.2 The Perspective of Time

Inan earlier age, the Indians and
Eskimos achieved an ecological har-
mony with the Canadian land. Restrict-
ing property to personal possessions,
they put little pressure on the land or
resources and they had a profound re-
spect forall living things, even those
they had to kill in order to live. The tra-
ditions of European man —embodying
concepts of land ownership and land
use and based on an ancient evolution
of farm, village and town — were simi-
larly in harmony with the land. But these
traditions contained no powerful ethic
to direct the wise use of “new” lands.
What the Indian and Eskimo considered
common lands the newcomers deemed
no one's, until it became someone’s, A
wave of resource exploitation, destruc-
tive and largely ungoverned, swept
across the country. Where the soils and
climate were favourable, the traditional
pattern of husbandry took root; else-
where a painful process of adjustment
still continues. A second wave followed,
flowing from the demand of a more
sophisticated industry, swollen by the
technological flood of new processes,
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Georgian Bay, on Lake Huron, a wilderness vacation
retreat.

roduction

La baie Georgienne, surlelac Huron, un paradis pour

les vacanciers.
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new wastes and new capabilities. More
and more people wanting more and
more goods continue to accelerate the
pace of change.

Actions beget reactions. Increas-
ing numbers of men extracting increas-
ing volumes of resources from the land
and returning increasing amounts of
waste to it are sure to create problems
in environmental quality. Inthe Great
Lakes-St. Lawrence basin, concentra-
tions of people, industry and agriculture
onbothsidesoftheinternational bound-
ary create severe problems of air and
water pollution.

Asthe changing world of men in-
creased its demands on the land, the
village and farm traditions have sur-
vived, but not without great change.

An accelerating urbanization is now a
major characteristic of the settled Ca-
nadian landscape as cities grow at the
expense of villages and farms. Ecolog-
ical changes accompanying this trend
may be even more important than the
more obvious social changes that are
taking place.

Across Canada cities grow relent-
lessly, destroying irreplacable natural
wealth, as subdivisions flow outward
over some of the nation’s most fertile
farmlands. Popularasitis, the city offers
environments that can threaten the
health and happiness of men and may
be increasingly destructive to other en-
vironments far beyond its boundaries.

Resource management is outgrow-
ing the frontier myth that common
property belongs to he who gets there
first and takes the most. Ethics are
evolving to support more careful uses of
the wilder landscapes, but there is still
need to ensure that resource use is not
destructive. The “tragedy of the com-
mon’* —the exploitation of resources
that everyone owns, but no one cares
for —is not peculiar to Canada. Itis an
international attitude, as Canada has

.

learned inits efforts to maintain the
quality of adjacent seas and manage the
harvests of marine fish and mammals.

Perhaps the most dangerous en-
vironmental problems are those least
easily seen. Itisthe resource-rich hin-
terlands that make urban living possi-
ble; yet our increasingly urban society,
visually and culturally isolated from its
natural surroundings, is in danger of
losing touch with its ecological foun-
dationsinrural and wilderness Canada.
Tolosetouch isto lose the chance of
understanding — a loss we canill afford.
To take an even longer view, environ-
mental problems are imposed on a finite
world —a world of fixed space and lim-
ited resources. The ultimate challenge
isto achieve a quality environment. To
do so we must balance human demand
and global resources.

1.3 Canadain North America

International aspects of environ-
mental protection are vital for Canada.
Canada and the United States share
one of the longest boundaries in the
world. Itruns for 1,000 miles, between
Alaska and the Yukon, from the Arctic
Ocean inthe north to the northeast Pa-
cific; and 5,000 miles from the Pacific
Ocean in the west, at the Strait of Juan
de Fuca, to the Atlantic Oceanin the
east. The boundary passes over arctic
tundra, through scenic mountains and
forests, across fertile prairies and down
through the industrial heartland of
North America.

Thisman-madeline has beendrawn
across the North American continent,
arbitrarily in places and following geo-
graphical features, such as the great St.
Lawrence waterway, in others. Natur-
ally enough, Canada’s principal popu-
lation centres are close to this southern
boundary and, naturally enough, some
of the largest and most highly indus-
trialized cities in the United States are

Le Canada et|'Environnement

only a few miles away. Trade north and
south across this boundary is extensive.
Because adjoining concentrations of
Canadians and Americans share the
same air masses and watersheds, they
also share many problems of pollution
abatement and environmental control.

The movement of people, goods
and services across the international
boundary forges economic links. It also
necessitates a co-operative response to
such challenges as the eutrophication
of Lake Ontario and Lake Erie; the north-
ward spread of Dutch elm disease; and
the destruction of the fisheryin the
Saint John River, between New Bruns-
wick and the State of Maine.

A joint approach —ajoint inter-
national approach —frequently calls for
ajointdeclaration of intentions and a
common plan for dealing with human,
agricultural, industrial and other wastes.
Compatible standards and similarmeans
of enforcement are essential, Fortu-
nately, both countries have been able
to work out common objectives and a
common approach to pollution in many
fields. The accomplishments of the
International Joint Commission are
note worthy, not only in resolving
differences of alegal or an economic
nature, but alsoin providing sound
advice on environmental matters to
both the Canadian and the United
States governments,

1.4 Canada- A Federal State
Canada is afederal state, nota uni-
tary state. It has two levels of govern-
ment, not one. It has a national govern-
ment with its capital in Ottawa, Ontario.
It has ten provincial governments with
their capitals scattered from coast to
coast and two northern territories ad-
ministered by the federal government.
Responsibilities for environmental
management were not assigned in the
constitutional division of powers be-
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tween the federal and provincial gov-
ernments. The legislators who framed
the British North America Act (the basis
ofthe Canadian constitution) in 1867
did not foresee the future magnitude of
these present-day concerns. The Parlia-
ment of Canada was given certain pow-
ers relating to coastal and inland fisher-
ies, transport, trade, taxation, and
criminal law (which has beeninterpre-
ted to include environmental matters
national inscope). Unless they are
privately owned, most natural resources
within provincial boundaries belong to
the provinces.These include land, water,

The Canada Centre for Infand Waters, Burlington,
Ontario, focus of much of the research on Canada’s
frash water,

minerals, timber, wildlife and, to an
extent, air space. Their regulation and
useis largely under provincial jurisdic-
tion. Other matters of property and civil

rights arealso a provincial responsibility.

Although the federal government will
play a leading role in working towards
a cleaner environment, legal responsi-
bility for preservation and enhance-
ment of our surroundings issharedin
varying degrees by governments at the
federal, provincial and municipal levels.
Both senior levels of government have
a wide variety of legislative powers,
while municipalities have powers and

Introduction

Le Centre canadien sur les eaux intérieures, & Burlington
en Ontario, ol se poursuivent la plus grande partie des
travaux de recherche surles eaux douces au Canada.

_responsibilities assigned to them by
provincial legislatures.

In comparison to the rights of pro-
vincial governments, the property rights
of the federal government are limited
with respect to resources located with-
ina province. The federal government
owns national parks, canals and certain
other property within provincial bound-
aries. It can also acquire resources by
purchasing or expropriating them for
purposes within its legislative jurisdic-
tion. In addition, the federal govern-
ment owns all crown rights to resources
lying outside provincial boundaries—
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thatis, in the northern territories.

Both senior levels of government are
involved in certain areas of jurisdiction,
such as water management and agri-
culture. Effective response to the chal-
lenge of pollution depends not simply
on a fixed jurisdictional framework, but
on flexible co-operation between the
federal and provincial governments,
working together in pursuit of common
objectives on programs of joint interest.

Over the years, a useful division of
labour has sprung up between both
levels of government in important fields
not mentioned in Canada’s 105-year-
old constitution. To be more specific,
the federal government does most of
the researchin fields like wildlife, fish-
eries, forestry, agriculture, geology and
urban development. It does thisina
variety of research institutes, centres of
excellence and of expertise, located in
all parts of the country. On the other
hand, the provincial administrations,
being close to the scene, are generally
responsible for regulation on a local
scale and play a major role in pollution
abatement and control. In some circum-
stances the provincial programs pro-
vide a lead to national programs both
in Canada and other countries.

Today, the federal government has
authority to deal with pollution prob-
lems that spill over provincial and inter-
national boundaries. In practice, it has
worked with the provinces in tackling
these problems.

Inthe field of urban affairs and
housing, the federal government lends
money and guarantees loans for build-
ing houses as well as trunk sewers and
sewage treatment plants. Federal loans
are available up to a maximum of two-
thirds of the cost of municipal sewage
systems. Of this, 25 per cent can be for-
given. Some provincial governments
have similar programs.

It is clear that environmental mat-
ters do not fall under separate federal
and provincial headings. Co-operation
is the key word in concept, planning
and execution. This parallels the reality
thatthe human environmentis one and
indivisible. No division of powers, either
between nations or between different
levels of government, can or should be
anobstacletoits protection and en-
hancement. In Canada, programs which
are developed jointly and administered,
as much as possible, atthe local level
seem to provide both the institutions
and the answer.

1.6 Some New Institutions

Public demand forthe creation of
new laws and new institutions to pre-
serveand enhancethe natural surround-
ings has been growing. As a result, a
good deal of legislation concerned with
the environment has appeared on the
statute books. Since 1968, forexample,
the Canadian Parliament has enacted
the following laws having national and
international implications:

Canada Water Act

Clean Air Act

Federal Fisheries Act (amend-

ments)

Canada Shipping Act (amend-

ments)

Arctic Waters Pollution Preven-

tion Act

Northern Inland Waters Act
A new Department of the Environment
wascreated in1971. It broughttogether
in a single ministry a host of agencies
involved inthe management of renew-
ableresources and the natural environ-
ment. These agencies work in the fol-
lowing fields:

Meteorology and atmospheric

research

Water management— fresh and

marine

Fisheries

Forestry

Wildlife

Land use and inventory

Environmental protection
Special advisory councils were created
to provide government with advice
on environmental matters from industry,
the universities and the public at large.

Theyear 1971 also saw the crea-
tion of the Ministry of State for Urban
Affairs. It received a mandate to develop
policies within the field of federal juris-
diction with respectto:

The most appropriate means by
which the Government of Canada may
have a beneficial influence on the pro-
cess of urbanization in Canada.

The integration of urban policy
with other policies and programs of the
Government of Canada.

The fostering of co-operative rela-
tionships in respect of urban affairs
with the provinces and, through them,
municipalities, with the public and
with private organizations.

This mandate, together with the role
of the new ministry in policy develop-
ment, research and co-operation, will
supply a much needed emphasis to the
identification and control of Canada’s
urban problems.

The provincial governments have
been similarly engaged in passing new
legislation and reorganizing depart-
mental functions. In all ten provinces
reorganization is resulting in new in-
stitutions for environmental manage-
ment, In Alberta, for example, the for-
mation of a new Department ofthe En-
vironment was accompanied by en-
actment of the Clean Air Act, the Clean
Water Act, the Environmental Research
Trust Act, and the Beverage Container
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Act, Administration of these and other
legislative measures already in force
are now the responsibility of the new
department. The principal pieces of en-
vironmental legislation from the prov-
inces are listed together with a similar
federal listin Appendix |.

Liaison between the provincesin
respect to provincial matters and be-
tween the provinces and the federal
government has been aided by the cre-
ation, in the early 1960's, of a Canadian
Council of Resource Ministers (now
the Canadian Council of Resource and
Environment Ministers). This Council
provides a forum in which common
problems can be discussed. While it
cannot enact legislation, it can help to
develop policy by organizing confer-
ences on a national scale and by acting
as a clearing house forideas.
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The British Columbia forest industry is a major con- L'industrie forestiére dela Colombie- Britannique
tributor to the Canadian economy. constitue un élémentimportantde |'économie cana-
dienne.
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2 Some
Fundamental
Questions

Those who are concerned about
the quality of life in Canada have been
asking themselves some fundamental
questions. These relate to the rate of
economic growth, the nature of indus-
trial growth, urban concentration, the
trends of non-renewable resource de-
velopment, the way in which modern
clean-up technology can be employed,
and the standards which must be setto
ensure a safe and healthy environment
and prevent the creation of “pollution
havens".

Certaines questions fondamentales

Some of the world’s biggest deposits of iron ore are
found in Labrador.

2.1 EconomicGrowthanda

Healthy Environment

Most Canadians believe they can
have economic growth and a healthy
environment for some time to come.
But environmental factors must be con-
sidered in planning and decision-mak-
ing. Those who areresponsible for eco-
nomic decisions must take a much
broader and longerview than has been
customary. Decision-makers must rec-
ognize and respect social priorities and
take into accountthe environmental
degradation their decisions may cause.
They musttake care to minimize dis-

Le Labrador renferme certains des plus importants
gisements de fer au monde.

ruption of the natural environment, not
only in the shortrun but as far ahead as
can be intelligently foreseen.

In other words, environmental de-
sign isrequired in the engineering of a
new project, inthe creation ofanew
industry, or the establishment of a new
town. Such design must proceed in
parallel with traditional engineering
activity. A pipeline should be located to
avoid biological disruptions. Roads
should be builtacross the permafrost so
that they will not damage the tundra.
Pulp mills must not be built without
regard to salmon streams. Hydro
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projects which inundate huge areas
should be questioned if nuclear power
plants can provide electricity without
increasing pollution. A high degree of
sewage treatment must be provided.

With proper planning and location,
new developments can be compatible
with nature. Some processes may stimu-
late natural growth by fertilization or
by warming the environment. They
may help place forestry and fisheries
on a sustained yield basis. Develop-
ments which have environmental bene-
fits should be encouraged not only be-
cause they help create a healthieren-
vironment, but also because they make
economic sense inthe longrun.

Yetthere are conflicts. There are
“hard’" industries and "'soft” industries.
Hard industries, typically, produce prod-
ucts which are unnatural products,
generally from chemical processes which
can poison the surroundings. Even
when dispersed, these products may
be concentrated in living things and,
therefore, endanger those forms of life
which are at the end of the food chain.
Softindustries, on the other hand, use
procedures and generate products
which are less offensive from a biologi-
cal point of view. They degrade easily.
They recycle easily. They are natural in
the sense that they already existin na-
ture or are readily assimilated by living
things in or close to the areas in which
they are produced.

Even soft industries, like pulp and
paper, fishing and certain kinds of agri-
culture, can present environmental prob-
lems. They are usually problems of con-
centration. They concentrate too much
organic material in one place, and the
decomposition of that material places
aheavydemandonoxygeninthe waters.
They can suffocate life. The location
of these activities, theirintensity and
the methods they use before and dur-
ing dispersal must be controlled to en-

This gas separation plant is part of Alberta’s oil and
gas industry.

Cette installation pourla séparation du gaz fait partie de
I"industrie du gaz et du pétrole de I'Alberta.
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sure that they have a positive rather
than a negative effect on the environ-
mentin which they are located.

Canada has a good share of hard
industries. Metal mining is a very im-
portant activity, especially in the Cana-
dian Shield around Hudson Bay and in
the Western Cordillera, which stretches
through most of British Columbia and
the Yukon. Metal smelting and refining
have left scars on the landscape around
such communities as Sudbury, in the
nickel belt of Ontario, and Trail near the
Canada-United States boundary in
southeastern British Columbia. Strip
mining and gravel pits have pock-
marked the Canadian countryside.

Butin recent years bad practices
have been discontinued, some smelter-
gases have been converted into ferti-
lizers, some waste chemicals recycled
and some open pits landscaped, espe-
cially in areas which are becoming more
accessible to the touristand the week-
end vacationer.

Notonly is hard industry growing
faster than softindustry in Canada, but
hard industry is becoming increasingly
oriented towards chemical processes.
Itis expanding in both volume and va-
riety. Hundreds of new chemical sub-
stances are being manufactured each
year, and, because many are toxic, itis
becoming imperative to contain orre-
cyclethem,

Certainly releases of toxic chem-
icals into the environment must be kept
toaminimum. Effluent standards now
being introduced by the federal and
pravincial governments are being set
with this end in view,

We can look ahead intothe 1980°s
with reasonable optimism. New indus-
try will be cleaner —much cleaner —
than old industry. New chemical sub-
stances will be confined, as much as
possible, to the mills and factories them-
selves. Inthe 1960's much was achiev-

ed by Canada’s cities and towns inthe
treatment of sewage. By the end of

the 70’s they will all be providing a high
degree of effluent control. By then also,
Canadians will be driving motor ve-
hicles which are relatively pollution-
free. The volume of pollutants being
released into Canada’s great outdoors
will be down. It will be down even
though total industrial output to the
nation may well double between 1972
and 1985.

2.2 One Standard or Many?

The general applicability of stand-
ards for pollution control remains a con-
troversial question. The concept of
minimum standards, developed indus-
try by industry and uniformly enforced
from coast to coast, has many advan-
tages. But there are arguments against
this approach. There are those who ad-
vocate the "dispersive capacity’' ap-
proach. They hold that uniform stand-
ards ignore the natural advantages of
one location and the special problems
of another. There are obviously loca-
tions, in remote interior or northern areas,
or on large bodies of water or subject
to strong, prevailing winds, where
wastes from an industry ora large city
ortown can be dispersed without ap-
parently damaging the local environ-
ment. Proponents of the dispersive ca-
pacity approach see little or no need for
treatment in these areas. Thus, expen-
sive treatment plants, which might be
needed in other locations, would be un-
necessary and clean-up costs minimal.

Critics of the dispersive capacity
approach say that;

(a) Nooneknows, for certain, the
capacities of a given environment, least
of all those of particularly sensitive en-
vironments such as the tundra. Some
substances are persistent and may be
accumulated in food chainsto a danger-
ousdegree.

(b) Asingleinstallation may be all
right. But ifitis enlarged to double or
triple its initial size, the effects may be
unfortunate. Unless the initial layout
provides for the necessary clarifiers,
treatment ponds, air scrubbers, recycl-
ing equipment and the like, the over-all
clean-up costs could exceed those
which would have been incurred had
the operation planned for proper treat-
ment atthe outset.

(c) The arrival of otherindustries
ata later date may produce a synergistic
effecton an area. In other words, the
combined effect of discharged pollut-
ants could be greater than the sum of
the effects that are associated with the
separate discharges.

(d) Itisinequitable that one indus-
try or municipality be obliged to treat its
wastes to at least a minimum standard
while others of similarsize and character
getaway scot-free. This argument, of
course, applies with particular force
when more than one province or munic-
ipality are in competition for industries
orotherforms of development. Amunic-
ipality or province which uniformly en-
forces minimum standards risks keep-
ing certain industries out of its territory.
A municipality or province which relies
on a dispersive capacity approach can
better attract industry, create jobs and
improve revenue, but only at the ex-
pense of its neighbours,

A similar but more astringentap-
proach is based on the concept of the
“assimilative capacity””. This approach
allows the disposal of wastes into the
environment only to the extent that
theirlocal and global effects never ex-
ceed the capacity of the biclogical,
geochemical and geophysical processes
ofrestoration. This approach has special
application to the world's oceans, al -
though we still have much to learn
about their assimilative capacities.
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Environment Canada is dev-ioping
minimum standards as one of its ap-
proaches. These minimum standards,
which are being enforced in all areas of
federal jurisdiction, reflectthe best prac-
ticable technology. They are practical
standards, worked out in close con-
sultation with the industries concerned
and the provincial pollution control
agencies. The resultis a set of standards
tailored to each process and product or
group of products. They apply, as soon
as new regulations are published, to all
installations built after the publication
date. Installations existing atthe time

Airpollutionis a problem in mostindustrialized cities.

of publication will be given areasonable
amount of time to comply. This is be-
cause existing plants may be expensive
to convert; some may be impossible to
clean up; their processes may be out-
dated; they may be too small; they may
be badly located or poorly financed.
There must be reasonable time for ad-
justment.

The minimum standard approach —
the best practicable technology ap-
proach—is fine as long as the discharge
from a proposed plant orcity is not out
of proportion to the amount of water or
air available in the immediate neigh-

La pollution atmosphérique constitue un probléme dans
la plupart des villes industrialisées,

bourhood. In other words, the local
environment must be able to maintain
its quality under the impact of effluents
setaccording to minimum standards.
But using even the best practicable
technology, itis possible to damage
the local environment. In such cases
stronger measures are called for. More
stringent standards must be introduced.
These may incur substantially higher
costs and create a financial deterrent.
In remote areas, it is particularly
importantto introduce environmental
design and control to protect the social
and economic base of native peoples.
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Wastes from a pulp and paper mill pollute this stream Les déchets d'une usine de pates et papiers polluent ce
neat St. Catharines, Ontario. cours d'eau prés de St. Catharines, en Ontario,
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Work crews clean up an oil spill in Toronto harbour, Des équipes de travailleurs nettoyent un débordement
where ships from around the world arrive through the de pétrale dans le port de Toronto fréquenté par des
St. Lawrence Seaway, navires de tous les pays du monde qui empruntent la

voie maritime du Saint- Laurent.

They must have a clear option between
their traditional way of life and the in-
dustrial way of life. On the other hand,
some localities in Canada are already
too congested. They are overpopulated.
Too many industries are huddled to-
getherand toomanynoxioussubstances
are discharged within a comparatively
small radius. Unfortunately, the plants
may also be located on fresh water with
limited assimilative capacity.

Thatis why itis necessary in some
of the more populous and industrialized
parts of Canada to introduce standards
which are more stringent than the mini-
mum federal standards. The federal
government may also have to insist on
more stringent standards in areas under
national jurisdiction. In other words,
local conditions can have an overriding
effect, resulting in the application of
standards much higherthan the
minimum.

2.3 SomeEconomic Consequences
of Environmental Control
Wastes are materials that we tend

to throw away. They have norecognized

economic value to the operator of the
process that causes them. Butasre-
covery and recycling operations are
perfected, wastes may cease to be
wastes and become useful materials.

Wastes not only lack positive value to

producer and user; they may, in actual

practice, impose a cost on those who
live downstream or downwind from
theirsource.

Toputitanother way: wastes which
are discharged from one location may
impose costs on the community as a
whole. Ignored fora time, these external
costs may eventually become unbear-
able. The firm, orthe municipality, which
has caused these costs must then make
amends. When itisforced toremove
the source of pollution, this adds to the
expense of its operation.
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Fortunately, these external costs
(costs which must now be internalized
by better environmental control) are
notlarge for most industries. In Canada,
the costs may be as high as 3 percent
of gross income for the pulp and paper
industry, for certain mines and forsome
chemical plants, The maximum cost is

1 per cent for most manufacturers and
less than .5 per cent for most service
industries.

The enforcement of uniform stan-
dards on a national or province-wide
basisis thus unlikely to have a serious
effect on primary orsecondary industry
in Canada. Industry can still make a
reasonable profit without adversely af-
fecting local surroundings or impaosing
exceptional coston others. In fact, the
long-term costs of excessive pollution
are often many times greater than the
cost of taking proper precautions to
preventit.

Social problems must also be taken
into account. A sudden imposition of
new standards could be disastrous to
isolated communities. Unemployment
and dislocation are two factors taken
into account when abatement sched-
ules are negotiated. Slippages may
occur, depending on changing circum-
stances. Another factor is that sooner
or later, old plants become redundant.
However, before they are phased out
by changing technology and the farces
of supply and demand, Canada’s new
tax provisions may cause these facilities
to bereplaced by installations which
conform to the new standards for pollu-
tion control.

The Canadian government pro-
videstwo kinds of tax reliefforindustries
installing waste treatment facilities.
Recognizing that the cost of pollution
control or detection equipment is es-
sential production cost, the federal
government exempts such equipment
froma 12 per cent sales tax. Another

p

tax relief is an accelerated two-year
depreciation allowance under the In-
come Tax Actfor all new water and air
pollution control equipment and facili-
ties. This isinteresting in that it not only
applies to equipmentacquired to achieve
clean air and water in presently operat-
ing plants, but also can apply when a
firm eliminates a process or a plant
which is polluting and replaces it with
another process or plant which operates
cleanly,

Installing equipment to clean up
an outdated plant may sometimes be
more expensive than building a new
plantwith modern clean processes.
The Income Tax Regulations permit this
investment cost to be deducted 50 per
cent each year over atwo-year period
from profits before calculating income
tax. This hasthe effect of hastening the
dismantling of old facilities and en-
couraging the construction of new fa-
cilities which meet the highest stand-
ards of cleanliness that moderntech-
nology can provide. It provides anin-
centive to firms to make the necessary
changes immediately — and provides,
in addition, opportunities to build more
modern and efficient facilities.

2.4 Compensation—\Who Pays?

The question of compensation for
damage caused by pollution hasyet to
be answered adequately in Canada.
Present Canadian law cannot meetthe
total challenge which the desire for
greater environmental quality imposes.
Ourconcern about perceived damage
has outpaced our ability to quantify it,
identify those who have suffered from
itand those who have caused it. But
some steps to correct these weaknesses
have recently been taken by govern-
ments.

Commercial fishermen affected by
oil spills from ships in Canadian waters
cannow look to the new Maritime Pol-

lution Claims Fund set up under the
Canada Shipping Act. But for others,
recourse must be soughtin the courts.
Damage must be proven and, to the ex-
tent that the ship-owner is unable to
settle claims, the Fund is called upon
as an unsatisfied judgment fund. The
new Fund is based on a levy imposed
on all oil moving in and out of Canadian
ports. The levy was established at the
outseton all oil moving in and out of
Canadian portsat 15 centsa ton, but it
may be varied on the basis of experi-
ence. The Fund could amount to $25
million by 1976.

With such a fund in existence, it is
possible for the federal governmentto
pay claims made by commercial fisher-
men for the loss of income they suffer
through damage to the fishery from oil
pollution without the government
necessarily having to sue the oil com-
panies or take these payments out of
the revenue which it collects from other
Canadian taxpayers. Also, the govern-
mentwill be able to recover its costs of
clean-up of oil spills if they exceed the
amountrecoverable from the ship-
owner.
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Steel mills on the Hamilton, Ontario,waterfront are Des aciéries & Hamilton en Ontario sont des sources de
sources of air and water pollution, pollution de I'air et de'eau.
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Response

3.1 Organizationand Objectives
Canadian governments at all levels
have recognized that the world has not
propetly assessed the social, economic
and physical impact of pollution and
technological growth on the environ-
ment. tis recognized that governments
atall levels, both nationally and inter-
nationally, must develop the will to at-
tack environmental problems, many of
which urgently require attention.
Thatthe government sees environ-
mental management as an important
activity is apparent from its creation of
anew department, Environment Can-
ada. Built around the old Department of
Fisheries and Forestry, it now includes
the Meteorological Service from the
Ministry of Transport, the Air Pollution
Control and Public Health Engineering
Divisions from the Department of Na-
tional Health and Welfare, the Water
Sector from the Department of Energy.
Mines and Resources, the Canadian
Wildlife Service from the Department
of Indian Affairs and Northern Devel-
opment, and the Canada Land Inven-
tory from the Department of Regional
Economic Expansion.
The new ministry was officially
createdonJune11,1971. Itisrespon
sible for environmental protection at
thefederal level and management of
those renewable resources under fed-
eral jurisdiction.
Technically and scientifically ori-
ented, it employs more than 25 per cent
of all the scientists in the federal public
service; it is also action-oriented. Not
only is it extending its air monitoring
and water monitoring networks to the
er limits of Canada, it has also pub-
hed Air Quality and Water Quality
bjectives against which source emis-
nand effluent standards can be set.
rious pollutants have beenidentified
d their use either prohibited or re-
ced, depending upon theireffect on

the environment. New regulations will
ensure that federal government estab-
lishments meet or better effluent and
emission standards set by the three
levels of government. Regulatory stand-
ards for machinery and equipment
manufactured in or imported into Can-
ada are also being developed. In addi-
tion, national programs for solid wastes
management, noise control, collection
and disposal of environmentally haz-
ardous materials, ecological protec-
tion, and control of the production and
use of environmental contaminants

are being considered.

The Ministry of State for Urban
Affairsis also a newly created ministry.
Smaller than Environment Canada, it
has been setup to design and co-ordin-
ate urban-oriented policies and pro-
grams administered by other depart-
ments and agencies.

In 1970, the federal government
approved a program to establish scien-
tific criteria, or tolerance levels, fora
broadrange of environmental contamin-
ants. Such criteria are fundamental re-
quirements for setting environmental
quality standards. This program is under
the National Research Council's
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Associate Committee on Scientific
Criteria for Environmental Quality.

A number of federal departments —
including National Health and Welfare;
Transport; Agriculture; Energy, Mines
and Resources; and Indian Affairs and
Northern Development—retain respon-
sibility for functions that have environ-
mental implications.

3.2 a Atmospheric Monitoring
Systemand Techniques
Management of the atmosphere

can be effective only if systems and

techniques for monitoring the quality

of air, the influence of air quality on
climate and weather, and the inter-
change of pollutants between air, land
and water are available. Canadais co-
operating with the World Meteorologi-
cal Organization in the establishment
of a global network of baseline air
quality monitoring stations. Such sta-
tions will gather the information needed
toidentify current levels of pollution
and long-term trends. As its contribu-
tion to the network Canada is consider-
ing three baseline stations and seven
regional stations. In addition itis planning
one ortwo reference stationsin each

major metropolitan area to determine
long-term trends in the quality of urban
air. Remote sensing techniques are
becoming increasingly useful to atmo-
spheric monitoring systems, amplifying
and extending the data recorded atthe
network of meteorological stations.

b National Air Pollution Sur-

veillance Program

A knowledge of the nature and
extent of air pollution across Canada is
fundamental to the sound planning of
control and abatement programs. The
purpose of the National Air Pollution

National Air Pollution Surveillance Network
(January, 1972)
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Surveillance Program project of a num-
ber of federal departments and provin-
cial governments is to monitor and

. assessthe quality of the ambientairin
the populated regions of Canada on a
continuing basis. As data accumulate,
the program will become more useful.
It will be possible to define long-term
trends in air pollution levels and relate
these trends to changes in industrial
activity and population density as well
asto progressin air pollution abate-
ment. Information collected can be
used in epidemiological studies and to
provide background for the continuing

The National Response

development of air quality objectives.

Bytheend of 1971 the program
had 237 sampling instruments in 36
cities across 10 provinces (see map)
Measurements are being made for soil-
ing index, sulphur dioxide, dustfall,
sulphation rate and suspended particu-
lates. Data are gathered by co-operat-
ing agencies across Canada and for-
warded for monthly summarization to
Environment Canada.

Lesinitiatives au niveau national i

3.3 Water Monitoring Systems
and Techniques

Monitoring networks across Can-
ada provide baseline data on the flow
inriver systems, on the levels of lakes
and tidal waters, and on the quality of
water throughout the major watersheds
of Canada.

The hydrometric network, set out
firstin 1894, consists of 2,857 gauging
stations and 133 water level stations.
Sediment transport data are collected
at 133 of the 2,857 gauging stations.
Two major projects were begun in
1966: historical hydrometric data are
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now stored on magnetic tape and auto-
mated computational procedures have
beendeveloped.

The growing demand forinforma-
tion on the availability and run-off of
water— particularlyin watersheds where
flood threats recur orin areas where
water is scarce —calls for continuing
revision of the network.

The Water Survey of Canada, which
operates the hydrometric network with
the co-operation of the provinces, also
surveys seven Canadian glaciers by
terrestrial photogrammetry to deter-
mine over-all volume changes and
learn more about the contribution of
glaciersto surface water run-off, In-
farmation on volume changes is sub-
mitted to the International Association
of Hydrologic Sciences.

A federal water quality monitoring
network was established in 1966 to
provide data from approximately 800
sites on majorriver and lake systems.
As stations in this network coincide, for
the most part, with hydrometric gaug-
ing stations, the quality parameters can
be quantitatively evaluated. The net-
work is being continually expanded to
meetthe needs of water supply and
water-oriented resources management.
Itis expected that by 1974 data will be
obtained on a repetitive basis from
some 2,000 selected sites.

Regular nutrientanalyses— and
sanitary, chemical and bacteriological
analyses, as required —are made atsta-
tions throughout the Great Lakes sys-
tem and on most of the major water-
sheds that are locations of heavy indus-
trial and urban development. Data on
heavy metal and other toxic elements
are also obtained from a number of sta-
tions situated across the country.

Oceanographic data collected
from selected stations on the Canadian
east and west coasts form the longest
time series of certain oceanographic

parameters ever taken. Canadian ocean-
ographic, hydrographic and fishery re-
search vessels operate regularly off
Canada’s coasts and add to the body
ofknowledge describing the marine
environment. Our ability to predict
oceanographic parameters is varied.
Forexample, we can quite accurately
predicttidal phenomena, but we are
less advanced with respect to marine
pollution,

The importance of the oceans be-
cause of theirinfluence on the world's
climate and their use as the ultimate
sink for waste disposal has now been
realized. National and international
studies of the interaction of the oceans,
atmosphere and land are now being
undertaken. Canada is participating in
a pilot projectfor the acquisition and
dissemination ofreal-time bathyther-
mograph data under the auspices of the
Intergovernmental Oceanographic
Commission, as part of the Integrated
Global Ocean Station System (IGOSS)
program.

A Fisheries Intelligence Service
began on Canada’s Atlantic coastin
April 1972. Fishing vessels are pooling
oceanographic, weather and fisheries
information. This information is used
by fishing fleets to increase their effi-
ciency, by national and international
agencies to analyze and forecast en-
vironmental conditions, and by re-
searchers to define factors affecting
fish populations and movements.

Airand water monitoring are only
part of the picture as far as human health
isconcerned. The Department of Na-
tional Health and Welfare conducts ex-
tensive food and radiation monitoring
programs and is responsible for assess-
ing the potential hazards to human
health resulting from widespread en-
vironmental pollution.

3.4 Remote Sensing

Scattered observation sites cannot
provide all the information required for
monitoring day-to-day changes in en-
vironment. Surveys of broad areas or of
the whole country are needed. Canada
has pioneered in aerial surveys and has
beeninthe forefrontofthe promising
new technology of remote sensing. The
Canada Centre for Remote Sensing,
operated by the Department of Energy,
Mines and Resources, is the co-ordi-
nator for surveys ofthe environment
from aircraft and satellites. The Centre
has established a comprehensive re-
ceiving station at Prince Albert, Saskat-
chewan, to collect data from orbiting
or stationary satellites that will view all
of Canada. Data processing facilities in
Ottawa will make information from any
part of Canada available to both gov-
ernment and private users on areal-
time or near real-time basis.

Remote sensing techniques use
various means to measure temperature,
reflectivity and radiation from vegeta-
tion, soil, waterorsnow, Subtle changes
in vegetation, such as aslight shrivel-
ling of leaves because of disease, or
changes in moisture of the ground, or
the dispersion pattern of a plume of
smoke or an oil slick can be detected
more accurately from a high altitude
than from ground level. The extent of
snow cover, ice on rivers or the ocean,
the movement of icebergs, or the mi-
gration of a herd of caribou can be eas-
ily checked in any part of the country.
Remotesensing is ideal for obtaining
detailed information required at specific
times and locations. Forinformation
required on a synoptic basis, regardless
of season or distance, satellite surveys
are the only practical and economic
method.

By mid 1972 the Prince Albert ob-
servatory will bereceiving observations
on a number of wavelengths in suffi-

- =
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cient detail to show every farm field.
‘These observations will be received
from a satellite that orbits the earth
roughly every 2 hours and covers every
partof Canada every 17 days.

Airborne radiation thermometers
‘arenow being used for regular surveys
‘of water temperature of the Great Lakes
‘and several inaccessible northern lakes.
Data on ice are obtained by airrecon-
‘naissance of navigable waters within
‘and contiguous to Canada, as well as
ma network of 142 shore stations
porting on freeze-up and break-up.

- Canada will soon be using satel-
lites to relay information about stream
ow, snow depthin avalanche-prone
ater-supply areas, radioactive fall-
itand other phenomena measured

¢ ground-based instruments.

5 Air Quality Objectives

The Government of Canada has
posed national air quality objectives
) protect public health and welfare by
ing limits on levels of pollution in
ambientair. Regulations are being
eloped to establish legally enforce-
mission limits for air pollutants
constitute a significant danger
th.

‘The proposed air quality objectives,
oped in co-operation with pro-

| authorities, were based upon a
of current scientific knowledge.
ishing "“desirable”’, “accept-
and “tolerable” levels foreach
pollutant (Chart |), the objectives
eved to be unique. The estab-

ent of different levelsis a realistic
h. Itacknowledges the exis-
clean and polluted areas but

les for uniformity throughout the
along-term goal. The na-

I will be to bring all parts of
ntry within the “desirable”

this will take time. The con-
des a sound base foran anti-

degradation policy forthe unpolluted
parts of the country, while clearly in-
dicating the long-term targets for urban
areas.

The use of threeranges enables the
setting of priorities in tackling the pol-
lution problem. Immediate control and
abatementaction would be taken in
areas where the maximum tolerable
limitis exceeded, and high priority
would be placed on other areas inthe
“tolerable” range.

The extentand sophistication of
surveillance programs will increase as
the pollution levels increase from the

“desirable”’ through the “acceptable”
tothe “tolerable” range. In the “toler-
able” range, the surveillance system
would be designed not only to identify
time trends, but also to specify the ma-
jor contributions to pollution.

The maximum acceptable limit, or
“tolerable" range, represents the imme-
diate, realistic objective for all parts of
Canada. When this level is exceeded, a
regulatory agency will take control ac-
tion. This level corresponds to the sec-
ondary air quality standards recently
announced by the United States and
to air quality objectives established by

National Air Quality Objectives

Desirable Range

'Spot’ Air Quality
Measurements

Detectability Level
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An abundantsupply of clean, fresh water is vital to Une source abondante d'eau douce fraiche est essen-
Canada's growing cities. tielle aux villes en pleine expansion du Canada.
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some provinces in Canada. This level
isintended to provide adequate pro-

- tection against effects on soil, water,

vegetation, materials, animals, visibility,
personal comfort and well-being.

3.6 Water Quality Objectives

Water quality objectives are a basic
feature of water managementin Can-
ada. They are statements by govern-
ments of the quality levels suited to the
uses intended for a specific body of
water. When coupled with targets for
their achievement, they become the
basis for determining the kind and de-
gree of waste treatment and waste con-
trol measures needed on ship orshore.
In this way, objectives are translated
into scheduled action.

The Canadian government has
used objective-setting in reaching ac-
cords with provinces and the United
States for joint water quality manage-
ment. Common water quality objec-
tives for the Great Lakes, agreed upon
by Canada and the United States, are
discussed in section 4.2. Some prov-
inces, such as Saskatchewan and Al-
berta, have already adopted common
water quality objectives.

Thefederal Fisheries Act prohibits

the discharge of deleterious substances
‘to waters frequented by fish. Regula-

tions under this Act relate specifically

‘tothe observed toxicities of certain ef-

fluents. Forexample, the pulp and paper

effluentregulations provide that when
‘asample of a sensitive species of fish
(such as rainbow trout) isexposedtoa

65 per cent concentration of effluent,
80 per cent of the sample must survive

foratleast 96 hours. The stipulation of
'@ 65 per cent effluent concentration is
_stringent, but it is necessary if fish are
- tobe protected from insidious sublethal
’8‘“90‘[5

3.7 Phosphatesin Detergents

National action to control water
pollution from detergents has been
understudy in Canada since 1970. This
action was precipitated by progressive
deterioration in the quality of natural
waters, particularly the lower Great
Lakes—the world's largest accumula-
tion of fresh water (see section4.2).
Studies have shown that phosphorus
isthe key controllable nutrientin many
lakes in Canada. A few years ago about
one-half of the phosphorus in sewage
effluentsin Canada came from ordinary
household detergents. When the Can-
ada Water Act was passed in 1970 it
provided for control of manufacture or
importation of cleaning agents con-
taining nutrients. This provision was
usedin 1970 and the first regulation
restricted the phosphorus content of
laundry detergents (expressed as
P,05) and reduced by almost one-
third the quantity of phosphates de-
rived from detergents and discharged
as waste.

Federal-provincial agreements pro-
vide for financial assistance to accel-
erate the construction of advanced
waste treatment, and nutrientremoval
systems. This will resultin the removal
of more than 80 per cent of the phos-
phorus from waste waters passing
through treatment plantsin selected
locations.

Restrictions on phosphatesin de-
tergents caused the manufacturers to
speed up their search for alternative
builders in washing products. The most
favoured alternative was to use sodium
nitrilotriacetate (NTA) toreplace some
ofthe phosphate. NTA was tested by
the producers to a greater extent than
was usual fordetergent components to
show that it was safeforuse. Afterwide-
spread use of NTA had begun in several
countries, speculation increased about
possibly harmful health and environ-
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mental effects. Existing research pro-
grams were speeded up and additional
programs started. In the absence of
conclusive evidence there was no con-
sensus on the interpretation of results,
but decisions were made. In Canada,
theuse of NTA at a low level was not
restricted while research into its effects
was ongoing. The evidence isthat the
aquatic environment adapts to the pres-
ence of NTA. Although itis a synthetic,
NTA isreadily biodegradable. There are
still guestions about the effects of NTA
in special circumstances, but earlier
fears about its health hazards were, ap-
parently, greatly exaggerated.

If the environmental effects of de-
tergent components had been thor-
oughly studied 25 years ago, the prob-
lem of phosphate-induced eutrophica-
tion might have been managed more
easily.

3.8 The Mercury Crisis

Mercury was first publicly recog-
nized asa problem in Canada in 1969,
when game birds shot in Alberta were
found to contain residues of dimethyl
mercury, widely used as a fungicide to
treat seed grains. The hunting season
was closed and all uses of this toxic and
persistent chemical were phased out.

The more widespread and serious
problem of mercury in fish was dis-
covered that year when abnormal
amounts of mercury were found in fish
taken from the Saskatchewan River-
Lake Winnipeg system. Recognizing
this as a serious threat to human health,
and also to the fishery, the Canadian
government immediately impounded
all fish caught from the Saskatchewan
River systems. Fish were analyzed daily
and only those with less than 0.5 ppm
mercury, wet weight of muscle tissue
(interim federal standard) were released
forsale. All others were incinerated.
More than one million pounds of fish
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were destroyed. Although research re-
vealed varying levels of mercury occur-
ring naturally in Canadian lakes and
rivers, the source of the mercury which
so seriously affected this Canadian
freshwater fishery was traced to a chlor-
alkali plant in Saskatchewan.

Mercury pollution of fish has oc-
curred in British Columbia, Quebec, and
northwestern and southern Ontario.
The affected provinces have taken ac-
tion toreduce discharge. Mercury pol-
lution was subsequently discovered to
be a national problem caused mainly
by the chlor-alkali industry. There are
14 chlor-alkali plants in Canada using
mercury cells to produce chlorine and
caustic soda. Their combined capacity
is approximately 1,650 tons of chlorine
perday. It has been estimated thatin
1969 the Canadian chlor-alkali indus-
try consumed approximately 39 pounds
of mercury per 100 tons of chlorine pro-
duced. This 39 pounds represents losses
to air, water (an estimate of 20 pounds
into water) and land as well as quan-
tities of mercury discharged with the
products, Subsequent pollution abate-
ment programs resulted in reducing
losses of mercury to the water to less
than one pound per 100 tons of chlo-
rine produced. Proposed federal requ-
lations would limit mercury losses by
chlor-alkali plants to 0.5 pounds per
100 tons. Many chlor-alkali plants are
already doing better. To comply with
these regulations all chlor-alkali plants
will be required to submit to the Cana-
dian government a regular accounting
of mercury used. Anticipating tighter
environmental constraints, the largest
chlor-alkali plant in Canadais aban-
doning the mercury cell processin
favour of a non-mercury diaphragm
process.

Other significant sources of mer-
cury contamination in Canada include
burning of coal and oil, waste-water

effluents from mining activities, and
disposal of manufactured products
containing mercury. Programs are cur-
rently being developed to control and
abate mercury losses from these
sources.

Itis the unexpected conversion of
the metallic mercury in bottom sedi-
ments to the highly toxic and persistent
methylated form which createssuch a
serious problem. Despite the Japanese
experience at Minamata and Niigata,
the methylation process was not recog-
nized until 1968.

Canadian researchers are currently
investigating the fate of mercury in
sediments, sublethal effects on fish,
the forms of mercury infish and in the
general environment; and are carrying
on acontinuing review of the method-
ology for mercury analyses.

39 DDT,the PCB’s, etc.

Research in thelate 1960's showed
that DDT residues had spread through-
outthe country, even to isolated, un-
settled areas. Much of this research
focused on birds, and it was found that
the elimination of some bird populations
over large areas of theirrange had been
caused by DDT residues. Also of great
concern were the effects on humans of
long-term exposure to small quantities
of DDT. Forthese reasons, in November
1969, the Prime Minister announced a
policy of phasing out DDT uses as soon
as safe replacements could be found.

This has reduced DDT uses in Can-
adato afraction of the use during the
previous two decades. Where other
chlorinated hydrocarbon pesticides
have been shown to do damage to wild-
life, their uses have also been reduced.

Research on agricultural chemicals
revealed that chemically similarindus-
trial chlorinated hydrocarbons, the
PCB's, were also widely spread in the
biosphere. The Canadian data match

those from North America and northern
Europe. The reaction of industry to the
PCB discovery has been instructively
different fromits reaction to DDT.
Twenty years of research and docu-
mentation of environmental damage in
North America and Europe was neces-
sary before the uses of DDT were re-
duced, and thisin the face of strong
opposition. After only a few years of
research into PCB's that was only the
beginning of a lengthy job, the indus-
try in North America has voluntarily cut
back the uses most likely to cause
trouble. Such aresponsible step by in-
dustry, acting in close co-operation
with government, is an example of how
environmental problems can be tackled.

3.10 Motor Vehicle Emission
Standards

Federal standards regulating ex-
haust emissions from new motor ve-
hicles manufactured in orimported
into Canada are issued and enforced
under the Motor Vehicle Safety Act,
administered by the Ministry of Trans-
port. They require compliance on a uni-
form national basis.

Initial control of emissionsis ac-
complished by federal requirements for
emission control devices at the manu-
facturing stage and is followed by pro-
vincial requirements for the continuing
use of such devices onregistered ve-
hicles. Emission standards, developed
by Environment Canadain co-opera-
tion with the Ministry of Transport,
were first enforced on the 1971 model
year. Standards will become more
stringent for the 1975 and 1976 models.

Canadian standards are similar to
those of the United States, not only be-
cause of proximity and the resultant
flow of vehicles across the border, but
also because we tend to have similar
pollution problems.
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Toaronto, which has one of the highestnumbers of motor Toronto métropolitain qui compta le plus grand nombre
vihicles per capita in the world. d’automobiles par personng au monde,




38

3.11 Radioactive Cesiumin the
Canadian North

Radioactive cesium (Cs-137) is
one of the long-lived by-products of
nuclear weapons testing. Itand other
components of radioactive fallout have
been widely distributed overthe North-
ern Hemisphere, and in particular inthe
30°-60° latitude band.

" Because ofits chemical properties,
Cs-137 isreadily incorporated into
vegetation. In the North, it became in-
volved in a special food chain relation-
ship: lichens —caribou —man.

Special studies of this problem in
Canada were initiated in 1963 by the
Department of National Health and
Welfare. Initial measurements indicated
Cs-137 levels as high as 35 microcuries
per pound of fresh caribou meat. Reg-
ular samplings of human urine were
made at about 25 northern communities
and average values reached peak levels
of about 4 microcuries perlitre in the
period 1964-67.

Additions of Cs-137 to the strato-
sphere reservoir have been minorsince
the Test Ban Treaty was signed in 1963
and observed levels have been grad-
ually declining. Such international
agreements to control the release of
radioactive materials to the atmosphere
areregarded by Canada as being both
necessary and effective.

From 1965 to 1969, annual sur-
veys of Eskimo communities were
made to determine human body con-
tents of Cs-137 using a portable “whole
body counter”’. The levels were from
20-100 times those in southerninhab-
itants. The highest individual body-
burden values exceeded 4 microcuries.
This should be compared with a level of
3 microcuries which, if sustained, would
resultin a radiation dose equal to the
limits for individuals recommended by
the International Commission on Radio-
logical Protection. Because of seasonal
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variations in dietary habits, the relatively
rapid elimination of Cs-137 from the
human body,and the safety factorsin-
herentin developing protection stand-
ards, itis most unlikely that these values
could ever be associated with observ-
able clinical effects in exposed individ-
uals. Meanwhile, the alerting networks
involving air and precipitation sampling
are being maintained.

3.12Industry-Government
Co-operation
Many industries are voluntarily
co-operating with senior levels of
government to reduce environmental
degradation, Forexample, discussions
have been under way for a number of
months between representatives ofthe
Canadian petroleum industry and the
federal and provincial environmental
protection agencies to determine the
state of the art of water effluent treat-
ment forthe industry. In addition, the
technical aspects of possible effluent
controlstandardsare beinginvestigated.
Development of environmental
protection regulations through an
industry-government task force has
been successfully carried out in Canada
with the pulp and paperindustry. The
petroleum industry has indicated its
willingness to co-operate in developing
practical and effective effluent limits.
Industry and governmentare jointly
developing over 150 regional oil spill
response/action plans throughout
Canada. These will be basic compo-
nents of the national contingency plan
forthe control of spills of oil and toxic
substances (see section 7.6). These
joint programs have made it possible
to combine the technical expertise of
the industry with the logistic support of
government agencies into effective
task forces ready to begin clean-up as
soon as a spill occurs. The application
of “situation simulator training” to the
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potential environmental hazards of oil
spills makes it possible to respond
quickly to almost any spill situation.

This voluntary approach to prepar-
ing for potential hazards can provide
complete coverage. Control by regula-
tion can provide only for recognized
hazards and is not predicated upon the
principle that environmental responsi-
bility must be assumed by all parties
concerned.

3.13 Migratory Birds

Thelast passenger pigeon diedin
1914. The extinction of a species whick
once numbered in the millions gave
impetus to the Migratory Birds Con-
vention of 1916, an international agree-
ment between Canada and the United
States. Since then, no species of bird
migrating between Canada and the
United States has become extinct,

The Convention recognizes that
migratory birds are an international
resource of great cultural and economic
value and that their protection and
management require international co-
operation. The governments of Canada
and the United States and of the prov-
inces and states have jointly developed
active conservation programs. Co-
operative research and management
activities in both countries are co-
ordinated by informal committees and
consultations. Twice each year Cana-
dian and United States federal, pro-
vincial and state agencies conduct
co-operative surveys of the portion of
the continent that produces 80 per cent
of the waterfowl. Population guide-
lines have been established and the
harvest is regulated to maintain those
populations.

Within Canada, federal -provincial
technical committees develop and co-
ordinate co-operative studies. Harvest
regulations are setannually at a na-
tional federal-provincial wildlife con-



ference. The approach isthus an inte-
grated one, involving two levels of
government as well as representatives
of sportsmen’s and naturalists’ organi-
zations.

Migratory bird management nec-
essarily includes management of their
habitat. Vital wetlands have been pre-
served and improved. Private land-
owners are encouraged to maintain
habitat for waterfowl. The Canadian
government also preserves important
breeding grounds through establish-
ment of migratory bird sanctuaries
which cover some 30 million acres.

s
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Industry is co-operating with government in protecting
the ecology of Sable Island, in the Atlantic Ocean, 90
miles off the Nova Scotia coast, and site of an oil and
gas exploration program.

Over the past 30 years the numbers of
most species of migratory birds have
stabilized. In fact, some species, such
as some of the geese, are more numer-
ous today than when Canada was first
settled.

Canadians support these programs,
recognizing that without its migratory
birds their environment would be an
impoverished one. Canadian concern
extends to the 100 million ducks and
10 million geese which summerin
Canada, to the 59 whooping cranes
that breed in Wood Buffalo National
Park and the 3,000 Ipswich sparrows

Lesinitiatives au niveau national

L'industrie collabore avec le gouvernement pour pro-
téger'écologie del'flle de Sable, dans|'océan Atlan-
tigue, & 90 milles aularge dela Nouvelle-Ecosse et qui
faitl’objet d'un programme d'exploration pour trouver
du pétrole et du gaz

of Sable Island. It isimportant to Cana-
dians that notonly the numbers but
also the diversity of birds be maintained.
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41 Planning on a Grand Scale

Effective machinery for manage-
.ment of the environment and control of
pollution is bound to be complex.
Recognizing the complexity of eco-
systems, singly and in combination,
such machinery must provide for inter-
disciplinary studies and integrated
action. Because man-made boundaries
may cut across natural systems, co-
operation between governments is
often mandatory.

In Canada, co-ordinated or joint
federal-provincial orinternational pro-
grams provide a desirable approach to
environmental management. Some
examples are: the pilot project on river
basin planning in the SaintJohn River
Basin; federal-provincial studies of
social and environmental effects of the
James Bay hydro-electric projectunder-
taken prior to the beginning of project
design; the Canada/Manitoba Churchill
and Nelson Rivers and Lake Winnipeg
‘study; and the Agreement between
Canada and the United States on Great
Lakes Water Quality.

42 The Canada-United States
Agreement on Great Lakes
Water Quality
This Agreement, signed by

Prime Minister Trudeau and President

Nixon in April 1972, is a new kind of

international accord. Itis directed at

the protection of the largest body of

frash water in the world, a priceless

natural resource in the heartland of

North America shared by Canada and

the United States. Under its terms, the

two countries agree toreduce present
‘levels of pollution in the Great Lakes
‘and inthe international section ofthe
St. Lawrence River, and to protect these
vital waterways against future pollution.

' Pollution in the Great Lakes has

contaminated the open and inshore
 ‘waters in many areas, affecting water

—'

The Regional Response

Canada and the United States are carrying out an
extensive scientific study of the Great Lakes, the world's
largest supply of fresh water

Lesinitiatives au niveau régional

Le Canada et les Etats- Unis poursuivent une étude
scientifique approfondie des Grands lacs, la plus
importante réserve d’eau douce au monde
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supplies, damaging shore properties,
closing many beaches, and killing fish.
In many places, pollution crosses the
international boundary, damaging
water quality on the other side. One of
the most critical pollution problemsin
the lower lakes area is eutrophication,
Lake Erie, and to a lesser extent Lake
Ontario, have become over-enriched
by phosphorus and other nutrients
which cause an excessive growth of
vegetation in the water. Massive
blooms of algae cover large areas of
Lake Erie in the summer. Washed
ashore, they foul beaches and water
intakes; decayed, they rob the bottom
waters of precious oxygen. Over 2,000
square milesin Lake Erie alone are af-
fected. Unless effective measures are
taken over the next few years, the lakes
will reach an advanced state of eutro-
phication from which it would be
difficult for them to recover.

In 1964 the governments of
Canada and the United States asked
the International Joint Commission
(IJC) to make a complete study of
pollution problems in Lake Erie, Lake
Ontario, and the international section
of the St. Lawrence River, and to recom-
mend measures to restore and protect
the quality of these waters. |JC was
created by the Boundary Waters Treaty
0f 1909, and has helped the two coun-
tries settle many problems along their
common boundary. Highon IJC's
agendain recent years have been en-
vironmental problems, especially Great
Lakes pollution.

The IJC engaged scientists and
experts from both countries to carry
out one of the most intensive studies
ever made of pollution problems in
lakes. In late 1970 it submitted its find-
ings and recommendations. The Com-
mission’s analysis and recommenda-
tions provided a sound basis forthe
negotiation of an agreement between

the two countries to restore and protect
the entire Great Lakes system.

Direct discussions between Ottawa
and Washington were openedin the
spring of 1970 on ways to implement
the recommendations expected from
the IJC later that year. The governments
of Ontario, Quebec, and the Great Lakes
states were all involved in the following
two years of negotiations. Under the
Agreement, the two countries have
agreed on achallenging set of common
water quality objectives —goals that
can be achieved given accelerated
efforts on both sides. Toreach their
objectives the Agreement commits
both countries to implement programs
and other measures that are to be com-
pleted or well under way by 1975.

The programs called for underthe
Agreement include:

— Completion or near completion by
the end of 1975 of all municipalities’
waste treatment facilities, including
phosphorus removal, designed to meet
the new water quality objectives

— Reduction of tonnage of phos-
phorus discharged into Lake Erie and
Lake Ontario to levels that will permit
the natural restoration of oxygen-
deficient waters by 1975

— Construction and operation of
waste treatment facilities by industries
around the Great Lakes which will be
consistent with the agreed objectives

— Maintenance of a joint contin-
gency plan

— Maintenance and extension of
regulations concerning the discharge
of wastes from shipping and on-shore
facilities

— Improved management of dredg-
ing operations, to reduce pollution
effects.

In addition, the International Joint
Commission is making arrangements
for two more major studies:

— A study of pollutionin Lake Huro
and Lake Superior with recommenda-
tions on measures needed to prevent
pollution in these lakes

— A study of ways to reduce water
pollution from land drainage, forestry
and agricultural sources, with
recommendations for programs
and measures to reduce pollution from
these sources.

On the Canadian side funds neces
sary forthe accelerated anti- pollution
programs are being provided under an
agreement signed in August 1971
between the federal government and
the Government of Ontario. Loans
totalling $167 million will be provided
by the federal government over the
five-year period 1971-75, fora con-
struction program costing a total of
$250 million. One-quarter of the total
amount of these loans is forgiveable
once the work is completed. The
Government of Ontario will make sub-
stantial contributions to the improve-
ment of municipal sewage treatment
facilities, while municipalities will be
responsible for local sewers and ancil -
lary facilities.

Toensurethatthesefunds are
effectively utilized, a Joint Review
Board supervises a $6 million program’
setup under this Agreement for deter-
mining the most suitable kinds of waste
treatment at each city and for the con-
ductofresearch studies on such
treatment.

The IJC will supervise the imple-
mentation of the international agree-
ment and monitor the success of the
abatement programs. It will make
regularreports to the governments and
to the public and may recommend new
programs. The Commission is expected
tosetup aregional office in the Great
Lakes area to carry out its many new
tasks and studies.

The Agreement is not a stand-still
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arrangement. It is designed to be
changed without difficulty whenever
needed to meet new problems or when
new scientific findings or technology
show that there are better ways of con-
trolling Great Lakes pollution. Itis ex-
pected to bring aboutan early improve-
ment in the quality of waterin those
areas of the Great Lakes now suffering
from water pollution, and will offer
greater protection for the future.

43 The Saint John River Basin
Agreement
| The Saint John River basinin the
Province of New Brunswick isthe
setting fora new approach to water
resource management. The river rises
inthe neighbouring Province of Que-
bec and the State of Maine, and flows
420 miles through New Brunswick
tothe sea. From the early beginnings
of Canadian settlementthe river has
dominated the economy of the region.
The river basin is relatively well en-
dowed with natural resources, butthe
region itselfis comparatively poor.
Economic activity is based on pulp and
paper production, farming and food
processing. All are major contributors
to the pollution that limits the use of the
river system for other purposes.
Waste disposal and generation of
power are the major uses of the river
system. The headponds behind power
dams reduce the natural ability of the
River to cleanse itself of the waste dis-
. charged into it. The survival of aquatic
life, including the once-flourishing
salmon, is threatened by the poor
quality of the water. The basin has
other problems: damaging floods,

.~ erosion of farmlands, siltation and

'l', Water contamination from pesticides

J.l used in agriculture and forestry.

The Saint John River basin lies

within Canada and the United States.
Each has afederal system of govern-

The Regional Response

The Mactaguac dam and reservoir provides multiple
uses of the water resource of the Saint John River,
New Brunswick,

ment, so five governments — Canada
and the United States, the State of
Maine and the provinces of New
Brunswick and Quebec — have juris-
diction over different aspects of river
basin management.

The Canada Water Act (1970)
offers new approaches to the problems

of a river system such as the Saint John.

Under the Act, water management is
formally recognized as a “compre-
hensive" activity, requiring integrated
planning for all water uses in ariver
basin. The Act provides the framework
forestablishing intergovernmental

Lesinitiatives au niveau régional

Le barrage et le réservoir Mactaquac permettent
I"utilisation del"eau surla riviére Saint-Jean, au Nouveau-
Brunswick, & des fins multiples,

river basin authorities to prepare and,
with the approval of the governments
concerned, implement comprehensive
plans for water-course development
and water quality control.

In 1970, the federal and provincial
governments signed the Canada-New
Brunswick-Saint John River Basin
Agreement. The federal government
pays over a three-year period, 90 per
centofthe $775,000 allocated for
development of acomprehensive
management plan. A jointfederal-
provincial planning group — a six man
board, an advisory committee and a
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planning office —was appointed. The
board consists of three federal and
three provincial appointees. The ad-
visory committee is representative of
all the technical skills and functions
required for comprehensive water re-
source planning and management, as
well as municipalities, industries and
conservation groups. The planning
office co-ordinates a large number of
tasks undertaken by departments of
both governments, according to juris-
diction. In co-operation with the plan-
ning office, a small professional team
works with the residents of the basin in
developing the plan.

Participation by the public is con-
sidered an essential part of the plan-
ning process. Under the terms of the
agreement, the board first prepared an
interim water quality management plan,
based on knowledge of major pollution
sources, and suggesting schedules and
amounts of waste abatement. Asthe
program proceeds, the plan is enforced
by the two governments.

The Saint John River program
presents a number of innovative and
unique features. Sophisticated man-
agement techniques will be tested,
including mathematical models for
simulating and predicting the effects of
proposed developments on water qual-
ity and quantity. A critical path method
is being used to control and integrate
the various components of the plan-
ning project.

The international character of the
basin requires that Canadian and
United States management programs
beintegrated, and meetings of planners
from both sides of the border have been
held. The Saint John program has also
attracted the attention of othercoun-
tries. A committee of NATO members
will observe the methods used and
results achieved as an example of
comprehensive water resource plan-
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ning in aninternational setting.

The Saint John River agreement
represents one approach Canadians
are taking to environmental problems
within their complex inter-jurisdictional
setting. The main challenge within the
agreement is to make waterresource
planning compatible with planning for
general economic development within
the SaintJohn River basin. This will
call for many hard decisionsif eco-
nomic growth and environmental
quality areto be harmonized in New
Brunswick.

4.4 Environmental Planning for
the Prairies

Manitoba, Saskatchewan and
Alberta are often referred to as the
“Prairie Provinces”'. The absence of
extensive geological folding and fault-
ing accounts forgreat areas of level and
gently rolling lands. Capped with rich
dark soils and great sweeps of open
grassland, they are one of the world's
major agricultural regions. It was these
lands which attracted most western
settlement.

But the prairie grasslands cover
less than half of the three provinces.

In each, vast northern regions stretch-
ing well into the sub-Arctic, are virtual
storehouses of both renewable and
non-renewable resources. These areas
are now being subjected to extensive
exploration and increasing develop-
ment.

Many regard these northern lands
primarily as a source of raw material.
Indeed, development of mining, pulp
and paper, and hydro-electric industries
is spreading. Another view is that the
economic and environmental impor-
tance of recreation and tourism is
increasing and must be incorporated
into the equation of developmental
benefits and costs. Resource develop-
ment has had significantimpacts on the
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environment: river flows have been
changed, wildlife habitat lost, and the
threat of pollution has emerged. All this
has changed the way southern Cana-
dians have perceived their middle
north, and these regions are receiving
greater attention than ever before from
the governments concerned.

Settlement remains densestin the
southern regions and along therivers.
Nowhere in Canada is there a greater
contrast between urban population
densities. Between them the five major
cities of the three provinces contain
approximately 47 per cent of the total
population of 3,550,000. The remainder
ofthe population is largely distributed
among many much smaller communi-
ties or on isolated farmsteads and
ranches across the 880-mile breadth of
the southern prairies. Small numbers
livein the northern areas, where some
of the inhabitants are brought together
in well-planned modern communities
associated with specific resource de-
velopment sites, while others dwellin
isolated communities with few social
and economic resources.

To overcomethis socio-economic
disparity, the Province of Manitoba has
been co-operating with the federal
governmentsince 1967. A major pro-
gramin the Interlake region — between
Lakes Winnipeg, Manitoba and Winni-
pegosis—is designed to increase levels
ofincome and standards of living of
50,000 people in an area of over 10,000
square miles. Education, retraining,
renewable resource development and
administration, key elements in the
program, call for a total investment of
$85 million by 1977.

4.4.1 The Northern Accommodation
Development of the North poses
important questions. How can re-
sources be best developed without
undue disturbance of the environment
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Many northern Canadian Indians prefer the traditional Plusieurs Indiens du Nord canadien préférent leur mode
ways of living off thgland de vie traditionnel et vivent 8 m&me |'environnement.
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and the way of life of northern people?
Until recently, the development of
isolated mines and the harvest of wild-
life by northern residents, most of them
Indians, were almost the only natural
resources exploited inthe North. But
moves todevelop further the power,
mineral, forest and recreation poten-
tials of these areas could giverise to
substantial changes in the environment
and could directly affect the Indian
people and their way of life.
Theintroduction of the “white
man’s” way of life by developers who
bring with them their material comforts

A new generation of Eskimo people is learning new
skills at government-operated training schools.

— communities complete with houses,
shopping centres, and theatres, auto-
mobiles, aircraft —has caused a social
upheaval in the North. The native
people are questioning the right of de-
velopers to move on to whatthey
believe is their land. They see skilled
workers broughtinto the region to jobs
thatthe native people are unableto do
because of lack of training or difficulty
in adaptation. They see few benefits
from economic growth.

How do governments and society
hope to achieve the needed accommo-
dation? Governments are placing their

Une nouvelle génération d'Esquimaux apprend de
nouvelles techniques dansles centres de formation du
gouvernement.

hopes on education and technical
training to prepare the native people
foraplaceinthe “New North", They
are providing residents with many
amenities — houses, hospitals, schools,
recreation facilities, communication
and transportation facilities. At the
same time, developers sharing the priv-
ilege of participating in northern devel-
opment and its rewards, are expected
to provide jobs and on-the-job training
for northerners. Northern residents
taking advantage of the educational
and technical training programs appar-
ently endorse the approach as the best
means to participate in and benefit
from economic growth.

Governments feel that the North
should be developed in such a way that
the native people can reasonably
choose between joining industrialized
society or retaining their traditional life
style. But the choice between the tra-
ditional way of life and the new, with
all its problems, is a difficult one for
many northerners,

4.4 .2 The Southern Accommodation

In the wheat-producing areas of
the southern prairies governments have
had to deal with other problems. The
development of the agricultural indus-
try has brought about a major ecological
change. Vast expanses of grassland
have been broughtalmost entirely
under cultivation. The cultivation of
semi-arid areas in the extreme south
caused major problems of soil erosion,
especially in the 1930's. Agencies of
the federal and provincial governments
— aided by university, conservation,
farmer and other groups — have since
been successful in developing and
applying conservation methods to
farming in these areas.

Lately there has been emigration
from the wheatlands, partly because
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Plusieurs communautés de la Saskatchewan disparais-
sent a mesure que leurs habitants partent & larecherche
de meilleures occasions dans lesvilles.

The Regional Response

Many Saskatchewan communities are dying as residents
leave to search for better opportunitiesin the cities.
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mechanization has resulted in fewer
but bigger farms and has reduced the
need for agricultural labour. Opportuni-
ties offered in the cities seem more
attractive, especially to youth. Many
prairie farms have been served by towns
of afew hundred people, built around
railway grain elevators. The number of
railway lines on the wheatlands is being
reduced, as trucking of grain becomes
more efficient, and these small elevator
towns are declining rapidly. Ifthe farm
and small town population continues
to decline, it will become increasingly
difficult to provide it with a full range of
up-to-date community services.

What is to happen to the surplus
farm population and the residents of
these elevator towns? Many have spent
their entire lives in one community and
amove to another location, particu-
larly to a city where their life style
would be completely changed, could
be disruptive. Theirincome, sufficient
inarural setting, may be inadequate in
an urban environment. The arrival of
poor peoplein a city inevitably places
new demands on local governments,
already faced with rising welfare costs.

There are indicationsinthe south-
ern prairies that some residents of small
elevator towns are moving into middle-
sized regional service centres, where
further development of secondary in-
dustry may occur. This is an interesting
modification of the movement to the
larger urban areas.

4.4,3 Water for the Prairies

The location of the Canadian
prairies in theinterior of a large conti-
nentdoes notallow a great range of
climate conditions. The north-south
alignment of the Rocky Mountains,
inland from the Pacific coast, effec-
tively shields the interior against heavy
rainfall. There are, however, some sig-
nificant climatic variations. Southern

Alberta isone of the driest areas of
Canada; the average annual rainfall is
13inches. Further north and east, pre-
cipitation varies from 14 to 20 inches
per year, with southern Manitoba
averaging a little over 20 inches. This
sparse rainfall is a critical factor for
farmers of the plains, forit directly
affects total water supply.

The need for domestic and indus-
trial water has steadily increased with
urban population growth, industrial
and commercial development and
changing agricultural practices. Con-
stant flows in the major river systems
are needed to maintain proper dilution
of sewage and industrial wastes, par-
ticularly in the southern prairies. In the
north, the water is used mainly for
hydro-electric generation, pulp and
paper production, and recreational
purposes.

The prairies are served by a number
of greatriver systems. Rising in the
Rockies and flowing east to Lake
Winnipeg and north to Hudson Bay,
the Saskatchewan-Nelson drains over
a half million square miles — most of the
settled southern and part of the north-
eastern prairies. The Churchill and
Peace-Athabasca systems cover most
ofthe sub-arctic area and the Prairie
Provinces; the former drainsinto
Hudson Bay, the latterinto Lake Atha-
basca and thence to the Arctic Ocean
viathe Mackenzie.

The quality and quantity of these
waters are of majorimportance. The
three provincial governments and the
federal government have entered into
an agreement which provides for the
apportionment of interprovincial waters
flowing east. The upstream province
may make a netdepletion of one- half
of the natural flow occurring within its
boundaries. Each province is thus
assured of a fixed proportion of water,
and need not accelerate development
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in order to reserve areasonable share.
The Prairie Provinces Water Board
ensures that the terms of the agreement
are met and monitors water quality.
This agreement is a milestone in Cana-
dian water resource developmentin
that it recognizes the respective rights
of provinces to a common resource and
the interdependence of their people.

The high priority thatthe Prairie
Provinces attach to water is exemplified
by the Saskatchewan Water Resources
Commission. Formed in 1964, the
commission has the responsibility of
regulating, planning and co-ordinating
the use of all water in the province. It
has broad legislative powers respecting
planning, co-ordination, pollution,
water rights and hydro-electric projects.

Over 60 per cent of North America’s
most sought after waterfowl breed on
the prairies. The continuing drainage
of marshes, potholes and other wet
landsin the rich grain-producing areas
has a direct effect on their habitat (see
section 3.13). The Government of
Saskatchewan recently established a
citizens’ committee to provide advice
and help resolve the conflict between
agricultural and wildlife interests.

The value of water to thisregionis
both tangible and intangible. As public
perceptions increasingly reflect con-
cern forimproving the quality of en-
vironment, it behooves all levels of
governmentin the prairies to be good
stewards of this precious resource.

The prairie governments, moving for-
ward in many areas of environmental
control, consider water management
of paramountimportance in preserving
the quality of prairie life.

4.4, 4, Environmental Protection
and the Natural Gas Industry
Alberta may soon become the
world’s largest producer of sulphur
from any source. It is already the world's



largest producer of the high purity ele-
mental sulphur recovered from sour
natural gas. This position, attained in
little over 10 years, is the result of the
need to desulphurize natural gas before
delivery to market. In 1960, Canada
was still a netimporter of sulphur, hav-
ing a productive capacity of only
274,000 tons per year. In 1972, itis
predicted that Alberta’s sulphur pro-
duction will be 7,000,000 tons.

This remarkable rate of growthin
one decade is a major achievement and
was effected by pioneering inthe tech-
nology of producing, gathering and
treating sour natural gas. Sour gas, with
hydrogen sulphide concentrations
ranging to 50 per cent, is now being
discovered in ever-increasing quanti-
ties. Major changes are taking place in
processing plants to achieve maximum
recovery of sulphurand reduce emis-
sion of sulphur oxides to meet air pollu-
tion control requirements.

Bearing in mind its responsibilities
for pollution control and the impacton
e environment of sulphur dioxide
issions, the Alberta Government has
eloped, in concert with the natural
s and petroleum industry, stringent
uidelines for sulphur recovery effi-
ciency. These are related to plant size
and various acid gas qualities.

- Alberta’s Energy Resources Con-
rvation Board and the natural gas

nd petroleum industry have made
gnificant contributions to flare design
operation to overcome the inter-
ent but, sometimes, sizeable sul-

hur dioxide emissions which can re-
It from failures in the processing units,
e industry has shown innovative

ills in recovering the small but

ely distributed sulphur dioxide
ssions, which result from the flaring
arginal to non-economic quantities
ur gas associated with

crude oil.
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4.5 A Marine Reserveinthe

Straitof Georgia

A new concept being discussed
on Canada’s west coast isthatof a
marine reserve situated in the unique
waters of the inland sea between
Vancouver Island and the mainland of
British Columbia. The physical sur-
roundings are varied and impressive.
The Fraser River estuary is large and
carries a heavy load of nutrients to the
sea. North of the Fraser, deep narrow
fiords separate mountain ridges a mile
ormore in height. Atsome places,
glaciers reach down towards the inland
sea; at others, local rainshadows sup-
port vegetation communities of near
mediterranean type.

Wildfowl and sea-birds abound.
Forestry is a major industry and the
commercial fishery provides employ-
ment forthousands. Free swimming
creatures from herring to killer whale,
from crab to octopus, are found there.
Itis little wonder that the people of
western Canada have greatconcern
for preservation of the living resources
of the area.

Designation of this inland sea as
a"water quality management area’
would be a great accomplishment. The
worlds finest salmon runs would be
preserved. Extensive oyster beds would
be protected.

A federal-provincial task force has
been setup to identify those parts of
the Strait of Georgia which should be
classified as “wilderness’’; those which
should have limited accessibility; and
those which should be regarded as
buffer zones between the main body
of water and centres of population
and industry.

Itis hoped that the initiative taken
onthe Canadian side of theinternational
boundary will be mirrored by similar
regulations and action in the United
States. The park-like surroundingsin

the Puget Sound area of the State of
Washington could also be preserved in
this way,

4.6 Canada’s Arctic and Sub-

Arctic

The developing Arctic and sub-
Arctic provide opportunities and pose
problems similar to those of the northern
portion of the Prairie Provinces.

The 1.5 million square miles lying
north of the provinces and comprising
the Yukon and Northwest Territories
arerelatively untouched by man, despite
a tremendous increase in activity.

Extensive exploration programs for
oil, gas and minerals, several new pro-
ducing mines, and the expansion of
facilities forland, marine and air trans-
portation have broughtchangesin the
economy and social fabric of the North.
Thereis every indication that such ac-
tivity and change will increase. Recent
discoveries of oil and natural gas inthe
Mackenzie Delta and the Arctic Islands
suggest that a major industry may be
developed there. Considerable effortis
being expended by governmentand
industry to determine optimummethods
of extraction and the best routes and
methods for bringing these resources
to the markets of Canada and the world.

In Canada's North, Indians, Eskimos
and Metis form a majority of the north-
ern population. They live in widely
separated communities and to a signifi-
cant degree continue to live, in atra-
ditional way, off the land. Those native
people, whose livelihood depends
wholly or in part upon hunting, trapping
and fishing, have expressed concern
overthe adverse effects that thisin-
creased activity could have upon their
traditional way of life. Indians and Es-
kimos have reacted vigorously against
despoilation of the natural environment,
but they know that jobs and other op-
portunities can flow from development.
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The wellat Drake Point, Melville Island was one of the Le puits de Drake Point surl'ile Melville a ét¢1'un des
first to be drilled in the Arctic Archipelago. premiars i &tre foré dans 'archipel arctique .
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The arctic environment already
bears evidence of man’s destructive
capability. Because ofthe low regener-
ative capacity of tundra vegetation,
vehicle tracks may remain fordecades
and, where the insulating mat is broken,
small ruts may expand into major gullies
or lakes that disrupt the drainage. Sub-
arctic forests have extensive reserves
of usable wood, but regeneration is so
slow they cannot be reharvested for
perhaps two centuries.

The possibility of oil spills — from
wells, pipelines or tankers, on land or
off-shore — is a threat to the environ-

(left) A test facility at Sans Sault, Northwest Territories,
is providing valuable information on northern pipeline
construction and operation for the oil and gas industry.

(right) Drilling crews face sub-zero temperatures and
chilling windsin the search for oil and gas in the Arctic.

ment. Theincreased activities, thetraffic,
the mere presence of additional people
pose adirect threat to wildlife. Decima-
tion of the significant proportion of
North America's migratory birds that
nest in the Canadian Arctic, and of the
many species of wildlife unique to the
North, would leave the entire continent
so much the poorer from the loss of an
irreplaceable resource. An ail spill or
disturbance of sediments along the
shore would almost certainly have more
severe consequences, for both marine
and terrestrial life in the Arctic, than in
temperate regions.
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(gauche) Uneinstallation a Sans Sault,dans les
Territoires du Nord- Ouest, permet de faire des expé-
riences et d'obtenir des renseignements précieux surla
construction d'oléoducs et de gazoducs dansle Nord,

(droite) Les équipes de travail doivent faire face & des
températures trés froides et a un vent glacial dans leur
chasse au pétrole et au gaz de |’ Arctique.

The Canadian government'’s three
top priorities for the nextdecadein the
North are placed in the following order:

(a) Togivearapid effecttocertain
agreed guidelines for social improve-
ment, particularly in respect of native
peoples.

(b) Tomaintain and enhance the
natural environment through such
means as intensifying ecological re-
search, establishing national parks and
ensuring wildlife conservation.
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(c) Toencourage and stimulate
the development of renewable re-
sources, lightindustries and tourism,
particularly those which create job and
economic opportunities for native
northerners.

These priorities do not overlook
the fact that the world demand for non-
renewable resources is growing rapidly.
In any realistic assessment, the eco-
nomic future of the North and its contri-
bution to the Canadian economy as a
wholeliein the carefully planned de-
velopment of the substantial, non-
renewable resource potential.

In this connection, the federal and
territorial governments, industry and
the scientific community have joined
in an examination of the environmental,
ecological, social, economic and engi-
neering problems associated with the
building of oil and natural gas pipelines
in northern conditions. Engineering
designs will be based on the best en-
vironmental, engineering and economic
knowledge and advice available. Con-
struction will be controlled to minimize
the detrimental effects and enhance
the beneficial ones. Operating tech-
niques are being similarly planned.
Technical training programs are under
way to prepare the northern residents
for their place in this new environment;
and plans are being formulated to con-
trol future community development to
the best advantage of the residents.

Again, when a developer wanted
to create an artificial island from which
to drill exploratory wells, in the shallows
off the Mackenzie Delta, governments
joined with industry and the scientific
community to plan an approach to the
project. The project will measure en-
vironmental protection, engineering,
economic and social needs against ex-
isting knowledge. It will be used as the
basis for continuing study to enhance
ourmeagre understanding of the vari-

ous impacts of this type of activity.

In November1971, Northern Land
Use Regulations were promulgated
under an amendment to the Territorial
Lands Act. These Regulations provide
for the control of any land use opera-
tions carried out north of the sixtieth
parallel. In areas where environmental
conditions are particularly sensitive to
change, land management zones have
been declared. Within these zones, no
land use operation may be conducted
withouta land use permit. Provision is
also made for payment of a security
deposit before operations begin.

Companionto the Land Use Regu-
lationsis the Northern Inland Waters
Act, proclaimed in 1972, This Acten-
sures federal control and management
ofallfreshwaterinthe Yukonand North-
west Territories. Any industrial or com-
mercial user of water must apply for,
andreceive, a water-rights licence be-
for commencing operations. The Act
provides for a water board for each ter-
ritory. Each board has the right to call
public hearings, to request environ-
mental impact studies of any applicant
and, finally, to submitrecommendations
to the government with respect to any
application.

As land use regulations were being
developed it became apparent that few
data were available on the effects of
man-made disturbance to northern
lands. Tofill the gaps the Department
of Indian Affairs and Northern Develop-
ment established the Arctic Land Use
Research (ALUR) program with which
is associated an advisory committee of
university scientists and industrial rep-
resentatives. ALUR's objectives are to
provide an information base for regional
planning and forthe management of
northern resource development.

To ensure that research is directed
toward agreed policy objectives, an
interdepartmental subcommittee of

federal government scientists, working
under the auspices of the Advisory
Committee on Northern Development,
is developing guidelines for sciencein
the North.

In spite of heavy pressures, from
outside and within Canada, to getre-
sources out rapidly, the delicately bal-
anced ecological system must be main-
tained and the government's support
formajordevelopmentprojects, whether
public or private, must be based on a
full assessment of their social, environ-
mental and economic impact, both in
the northern territories and in Canada
generally.

4.7 Parksand Historic Resources
for Posterity

Canada has outstanding systems
of national and provincial parks, cover-
ing many terrestrial and aquatic eco-
systems as well as geologic and historic
sites. There are 28 national parks and
onereserve in asystem that stretches
from the Pacific to the Atlantic, from
the Great Lakes to Davis Straitinthe
Arctic. Itis the federal government's
goal to have all of Canada’s natural
regions adequately represented within
the system.

National parks in Canada are rela-
tively large, publicly owned, natural
environments, set aside for the benefit,
education and enjoyment of peaple.
Commercial exploitation of natural
resourcesis discouraged. Preservation
of the natural environment, while
allowing for public use, is the biggest
challenge facing the managers of na-
tional parks. Uncontrolled use by visi-
tors can destroy the natural features
forwhich the parks were established.
To provide forthe benefit, education
and enjoyment of people and the pres-
ervation of natural environments, the
park administration operates planning,
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Forillon National Park,inthe Gaspéregion, the first
national park in Quebec.

Le parc national Forillon, dans la région de Gaspé, estla
premier parc national aménagé au Québec.

natural resource conservation, inter-
pretation and visitor services programs.

The planning program produces
master plans, which include land use
zoning, for each park. Public hearings
are held to consider each park master
plan. These master plans then formthe
basis of park development and man-
agementwhich assure protection of
important natural features yet permit
maximum use by visitors.

Thereare 1,814 provincial parks in
Canada, covering 249,000 square
kilometres (96,000 square miles), and
more are being created continually.
Although the objectives and land use
of provincial parks vary within and
between provinces, the principal aim is
to preserve land for recreation, Some
sites are being preserved for scientific
purposes and this kind of preservation
isonthe increase. Many provincial
governmentsrecognize the need for
maintaining natural areas, and wilder-
ness areas of considerable extent have
been established.

Most provinces have some system
of classifying parks which recognizes
different uses of the resources they
contain. One difference between na-
tional and provincial parks is with
respectto forestry. The former do not
allow commercial logging; while in
some of the latter itis permitted pro-
vided that certain prescriptions are
followed.

Unlike the natural resources that
are preserved as national or provincial
parks, historic resources are scarce,
unique, non-renewable, tangible re-
mains of man’s activity. They range
from the archaeological evidence of
the peopling of the New World to ex-
amples of 20th century architecture
and technology; from archaeological
and ethnographic specimens, through
documents, objets d'art and antiques
to buildings and large parcels ofland.
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Majesti ins and glaciers are characteristic of
the new Kluane National Park, Yukon Territory.

Les montagnes etles glaciers majestueux constituent
I'un des attraits du nouveau parc national Kluane, dans
le Territoire du Yukon.
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Thethread common to all these remains
at they illustrate man’s past for the
sfitof the present in facing the
re. They are easily destroyed, all
often threatened and, once gone,
never be replaced.
The federal government has been
‘active in the national historic resources
for more than fifty years. The sys-
of National Historic Parks and
ites has developed from one Nova
cotia sitein 1917, to approximately
95 parks and major sites, in various
esofdevelopment, located through-
out the length and breadth of the nation
today. The National Parks and the His-
ric Sites and Monuments Acts are the
slative tools used in the implement-
ation of the program. The recently
announced plan to introduce legislation
to establish a form of national trust
in Canada, to be known as Heritage
Canada, is designed to effectively com-
plement the existing federal program.
The Canadian Inventory of His-
toric Buildings is agood example of the
kind, quality and quantity of research
underway to ensure national commem-
oration of historic objects. This unique
survey of Canada’s old buildings was
launched in the summer of 1970, in
two dozen cities from Dawson in the
Yukon to St. John's, Newfoundland.
Itis believed to be the world's first
comprehensive architectural survey
created for a computerized information
system. Architects throughout the
world have shown much interestin it.
' The project will take 10 years to com-
plete beginning with studies of ex-
teriors of buildings and culminating
with in-depth studies of the best struc-
tures. So far, 60 thousand buildings
have been examined and about half of
the records computerized and indexed.
Provincial programs designed
exclusively to preserve and develop
historic sites vary widely in scope and

authority, depending largely on pro-
vincial priorities and regional economic
problems. Most provinces have pro-
grams under which sites of importance
in provincial history are marked by
plaques and monuments. Notall prov-
inces have legislation to protect sites
from vandalism or prejudicial transfers
of ownership. Several have preserva-
tion and development programs de-
signed to save the most important sites
and historic structures and make them
available to the public. The emphasis
has been on the restoration of early
buildings and the reconstruction of
vanished features.




5 The Local
Response

5.1 WheretheActionls

The battle against pollution must
be fought, day by day, in the cities, in
the towns and in the countryside. The
troops are the people. Individually and
collectively they can do agreatdeal to
ensure that the health ofthe environ-
mentis not only protected butimproved
with the passage oftime.

Individually, Canadianscandoa
greatdeal toreduce waste. Banding
together in small groups, they can ac-
complish aloton the local scene. Al-
ready, citizens’ groups have initiated a
number of legal actions concerning
environmental degradation. Munici-
palities can pass by-laws and enforce
them. Provinces have important powers
to prevent the degradation of large areas
within their jurisdiction, and the federal
government can provide assistance and
co-operation in many instances.

In Canada there are many private
groups and organizations to which the
concerned citizen can turn for advice
and action. Using information supplied
by the two senior levels of government
and data and suggestions which they
gather on their own, they have mounted
clean-up campaigns, many of which
are worthy of note. Fishermen, whose
livelihood has been threatened by phos-
phorus and mercury, have banded to-
getherwith a view to stopping industrial
practices which have tended to under-
mine their livelihood. Eskimos and In-
dians have made their voices heard,
especially inthe North.

A growing body of expertise is
being offered, voluntarily, by people
employed in Canada’s vocational insti-
tutes and universities. And manage-
mentin Canadian industry is not only
accepting the idea thatenvironmental
engineering is important, itis including
environmental considerations as a major
factor inits planning effort.
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5.2 Citizens’' Groups and their

Objectives

Canada has approximately 500
citizens’ community development and
environmental groups organized to im-
prove awareness of problems of human
environmental quality and supportthe
need for community and resource man-
agement. Comité de Citoyens, Move
(Halifax), Pollution Probe, Society for
Pollution and Environmental Control,
Citizens’ Committee of Winnipeg, Cana-
dian Nature Federation, United Nations
Association, Canadian Forestry Asso-
ciation are examples.

There are many types of organiza-
tions: those dedicated to the under-
standing and appreciation of nature,
those organized to press for greater
pollution control, and those advocating
amore meaningful community develop-
ment, to name a few. Much of their
leadership comes from the academic
community.

The traditional nature appreciation
and conservation-oriented groups are
experienced in national organization
and co-operation to achieve theiraims.
However, the relatively new groups
have yet to achieve co-ordinated na-
tional action. In many cases this follows
from their singular community or re-
gional outlook. With few exceptions,
these organizations finance their opera-
tions from local fund-raising activities
and from membership fees. The Canadian
government, through a program of
summer employment for youth pro-
vided $880,000 for environmental pro-
jectsin1971.

Environment Canada recognizes
the many benefits of citizens’ organiza-
tions but, for the most part, does not
financially support their activities. It
believes that these groups should main-
tain their autonomy.

Many of these citizens' organiza-
tions advocate personal involvement:

.
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becoming well-informed about en-
vironmental quality issues, determining
the presence of local pollution prob-
lems and publicizing them, writing to
politicians, organizing pick-ups of ma-
terialsforrecycling. Suggestions for
personal involvement are available
fromthe citizens' groups and from En-
vironment Canada.

5.3 Garbage Disposalona

New Scale

Garbage collection and disposal
has traditionally been a municipal or
local operation, subjectto supervision
through provincial public health acts,
Such supetrvision is related mainly to
nuisance aspects and disease vector
control. Most provinces now see solid
waste management as a more complex
activity, While disposal operations
remain a local responsibility, a major
upgrading of standards is expected
over the next few years through new
provincial and federal government
initiatives.

The amount of municipal garbage
presently generated in Canada approxi
mates 4% pounds per capita per day.
This islikely to increase to 7% pounds
perday by 2000 if present trends con-
tinue. With the expected population
increase, the total amount of garbage
will almosttriple in the next 30 to 35
years. [ts composition is changing too:
there s a rapidly increasing proportion
of plastics.

Much disposal in Canada is by
sanitary landfill, though not all opera-
tions can properly be described as
“sanitary.”” Nevertheless, much prog-
ress has been made in recentyearsin
cleaning up the old town dump. Many
large centres use incineration as well as
sanitary landfill. Some, like Edmonton
and St. Catharines, pulverise the waste
before disposing of it by sanitary land-
fill. Recentincinerator installations at
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Montreal and Hamilton provide for
‘steam generation, with the expectation
| thatlocal industry will buy it. Another
“heatrecovery installation is planned
‘for Quebec City.
' Attention is being focused increas-
ingly on recovery and recycling.
Mechanical separation of virtually any
component from municipal waste is
feasible, but not often economical.
Local markets for recovered materials
are difficult to develop. Butwhere local
circumstances are favourable, some
products are being recovered. News-
print and paper products are separated
. in many areas and returned for manu-
| facture of paperboard containers. One
. plantin Ontario employs a de-inking
process and manufactures quality bond
from recycled material. Steel products,
including derelict automobiles, are re-
- turned forreuse as raw material. Some
areas have a market forrecycled glass
- and aluminum. New approachesare
" required to counteract the “throw-
away'’ products prevailing today.
British Columbia and Alberta have
~ passed legislation to control disposal
of litter and beverage containers.
Another trend to improved man-
agement and cost reduction is evident
in moves to regionalize operations
. rather than leave them to individual
municipalities. Schemes ofthis type
~ have been proposed at Lambton
County, Hamilton, Wentworth and the
Niagara region in Ontario. The prov-
inces of British Columbia, Quebec and
- Ontario arereorganizing local govern-
- ment along regional lines to administer
public services, including solid waste
management. Thisis a trend to be en-
couraged, and the Canadian govern-
ment is supporting an area-wide
scheme forthe National Capital Region,
which will serve as a model for other
communities.

5.4 The“Red’ HerringIncident

Few pollution stories have received
as much publicity as the “red” herring
killsin Long Harbour, Placentia Bay,
Newfoundland. In early February 1969,
large numbers of herring, their heads
and fins tinted brilliant red, were found
dying on beaches near Long Harbour.
“Red" herring were swimming near
shorein a distressed condition. The
“reds” were found as far away as
St. Mary’s Bay, 30 miles to the south.
Local fishermen had to tie up their
boats. Y
The new elemental phosphorus
plant at Long Harbour was suspected
as the source of trouble and was shut
down.

A concerted scientific effort was
carried out to determine the cause of
the kills. Bio-assays on cod, stickle-
backs and herting demonstrated that
the effluent from the plant was toxic
and produced haemolysis of red blood
cells. Studies also showed that fish
could notsurvive if mud from the floor
of Long Harbour, near the plant outfall,
were placed on the bottom of aquar-
iums. Analysis of the mud showed the
presence of elemental phosphorus,
which was subsequently determined
to be the cause of haemolysis and
death in affected fish.

The contaminated mud in the har-
bour was subsequently removed by
suction dredge from an area of approxi-
mately 160 acres. Fishing in the affected
areawas banned for a six-week period;
the fishermen's loss of income was esti-
mated atmorethan $150,000. The loss
was made up initially by the Govern-
ment of Canada through loans, and
laterthrough direct payments to fisher-
men by the phosphorus plant. The plant
returned to full production by late sum-
mer of 1969, after remedial action in the
treatment of effluents and completion
of dredging.

5.5 The”Arrow" Affair

On February 4, 1970, the 18,000
ton Liberian oil tanker “Arrow" carrying
16,000 tons of Bunker C fuel oil struck
Cerebus Rock in Chedabucto Bay,
Nova Scotia.

A task force set up to deal with the
disasteridentifiedthreeurgent problems:

—About 1,200 square miles of coast-
al waters, with 375 milesof coastline of
which over half was contaminated,
were affected. Thirty miles of tourist
and community beachesrequired clean-
ing before summer,

—Thelivelihood of local fishermen.

—The ecological damage.

Many new scientific and technical
problems had to be solved, as a major
spill of Bunker C fuel oil under near
arctic conditions had not been en-
countered before.

The ecological picture turned out
to be less disastrous than expected.
Divers found offshore bottom life was
unaffected. The lobster season opened
onschedule and the catch was normal.
The herring catch was above normal,
butfaunain the inter-tidal zone was
affected. Twenty-five per cent ofthe
clams died from suffocation; 2,300
birds are estimated to have died from
oiling in Chedabucto Bay, while 4,800
died around Sable Island; some seals
died from heavy oiling; but the overall
lasting effects on fish and wildlife are
not considered to have been significant.

The following are some highlights
from the recommendations of the task
force for preparedness and actionin
future emergencies.

International action

— A new international convention
banning all deliberate dumping of oil,
oily waste, tank cleaning or bilge clean-
ing into oceans or other navigable
waters is needed.
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— Aninternational agreement for
reporting spills in an orderly and under-
standable manner should be sought.

— Stricter controls on the adequacy
and serviceability of navigation equip-
ment on vessels are required.

National action

— Extensive pollution control zones
should be established.

—Those who pollute should pay the
cost of clean-up.

— All vessels entering Canadian
waters should carry Canadian pilots
unless ship and captain have special
federal clearance.

- Standards of competence of crews
on ships entering Canadian waters
should conform with Canadian national
standards.

— All bulk storage tanks holding pe-
troleum products or other hazardous
substances should be protected by
effective dykes, and all pipelines along

water courses should be similarly dyked.

5.6 Airpollutioninthe Detroit—

Windsor Area

The Detroit—Windsor area exem-
plifies the difficulties of controlling air
pollution in a multi-jurisdictional area.
Inthisinstance the prevailing meteoro-
logical conditions normally resultin
pollutants being transported from
Detroit, Michigan, U.S.A_, into Windsor,
Ontario, Canada.

Underthe leadership of the Inter-
national Joint Commission substantial
studies have been undertaken to define
the sources of pollution and the scope
ofthe problem. Preventive orremedial
measures have beenrecommended.
Agreement on ambient air quality ob-
jectivesis of major importance in com-
ing to grips with such trans-boundary
problems.

Initially, the provincially defined
objectives which applied to Windsor
were more stringent than those which

applied to the State of Michigan and
the City of Detroit. With the promulga-
tion of United States National Air
Quality Standards, the two sets of
standards for similar pollutants became
compatible. The difficulty has been
overcome. Actual abatement and
control functions, in line with common
objectives, are now being undertaken
by responsible control agenciesin both
countries.

5.7 Scrubbersvs Stacks

There are two air pollution abate-
ment concepts: “concentrate and
contain’’—applied at the source by
using the best practicable technology,
such as scrubbers and precipitators;
and “dilute and disperse” —effected
through tall stacks. In normal practice,
both are used invarying degrees.
Bearing inmindthe long-term aspects
of industrial and urban growth and the
concern with global aspects of pollu-
tion, the Canadian government favours
the concept, “concentrateand contain”’.

Canadian scientists are divided on
the benefits of tall stacks as an air pol -
lution control measure. Proponents of
tall stacks maintain that their effective-
nessin dispersing sulphur dioxide in
waste gases has been demonstrated in
numerous installations. They claim that
efficient dispersion will ensure the at-
tainment of acceptable air quality at
ground-level, in accordance with gov-
ernment standards. Opponents to tall
stacks do not agree that sulphur dioxide
emissions are rendered harmless by
dispersion. Stacks, they state, will not
remove pollutants from the air. Thus,
chemical and physical transformation
processes continue to produce sec-
ondary substances, such as sulphuric
acid mistand neutral sulphate aerosols.

In this respect the benefits are of
little consequence except in the area
near the stack. Other problems have

also been noted. These include the
washout of effluents to the ground by
precipitation falling through the plumes
that rise from the stacks; the influence
of adverse meteorological conditions,
frequency of “fumigations’’; and the
“real life” situation that occurs when
production parameters are forced to
change and a stack is operated under
conditions other than those for which
it was designed.

The concept of “concentrate and
contain''is encouraged in Canada by
an accelerated capital cost allowance
program which allows a two-year cap-
ital cost write-offfor pollution control
equipment. Tall stacks do not qualify
forsuch assistance. This has ruled out
support fora 1,250 foot stack, being
built by a Canadian plantasan air pol-
lution control structure. In some cases,
thetechnology for containmentis not
yetavailable and dispersion is then
permitted, butonly as a stop-gap meas-
ure to bereplaced when a method of
containmentis developed.

5.8 Lung Cancerin Newfound-
land Fluorspar Miners

Because of the incidence of lung
disease among the fluorspar miners at
St. Lawrence, Newfoundland, the De-
partment of National Health and Wel-
fare was requested, in 1956, to carry out
a study of the dust hazards in the mines
located in that area. The study was ex-
tended in 1958 to other environmental
assessments and to epidemiological,
clinical and experimental laboratory
studies.

Initial findings showed that the
dust concentrations were not alarming,
although they were highin certain areas,
By 19569, however, measurements of
airborne radioactivity (radon and radon
daughter products) showed concen-
trations well above suggested maximum
permissible levels.
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Thefirstrecorded case oflung
cancerin this area was diagnosed in
1949, By the end 0f1967, 53 deaths
had been attributed to this disease. Of
these, 51 occurred among 800 to 900
individuals who worked underground
in these mines for more than one year.
This incidence rate is many times that
expected to occurin the general popu-
lation in Canada.

Corrective measures (forced venti-
lation) implemented early in 1960 have
effectively reduced the concentrations
of airborne radioactivity to acceptable
levels.

5.9 Environmental Arsenicat

Yellowknife

Thedispersal of arsenicintothe
environment at Yellowknife results
from the roasting of gold ore contain-
ing arsenopyrite. An environmental
study was started in 1950 by the De-
partment of National Health and Wel-
fare. Inthe period 1951-59,some 727
samples from the town water supply
were analyzed. Approximately 15 per
cent of the time the concentration was
above the maximum permissible level
of0.05 ppm. The highest value observed
was 2.9 ppm, compared withthe “em-
ergency’’ level of 0.3 ppm.

A detailed medical study madein
1966 included mortality, hospital ad-
mission and out-patient records; health
survey of the whole community by
questionnaire; a weekly house-to-
house morbidity survey; and a clinical
examination of a group of inhabitants
who had exposure histories orsuspected
symptoms.

A highincidence of acute and
chronicrespiratory disease was found.
It was concluded that arsenicin mill
dust played a contributory rolein the
aetiology of these diseases. The prev-
alence of skin lesions was noted and
was thought to be related to contact

with arsenic dust. Some significance
was attached to the fact that abnormal
electrocardiographic changes were
found more frequently than expected.
A new water supply was installed
by 1969. The mining company solved
the disposal problem by installing mas-
sive underground concrete bunkers
for permanent storage of the waste
product.

5.10 Ecological Reserves for

Posterity

Canadais a country of greateco-
logical diversity. Such diversity enriches
our lives by the wealth of recreational
opportunities afforded, by the great
variety of products from our lands and
waters, and by the knowledge that
studies of ecology reveal.

The activities of man have altered
large areas of the primitive face of
Canada and, inevitable and necessary
assuchactivitieswere, we arethe poorer
forthem. Canadians now recognize
the necessity for establishing ecologi-
cal reserves, and while significant pro-
gress has been made, we have much
todo.

Ecological reserves are needed in
remote areas and near our urban centres,
They are needed to preserve unique or
valuable ecosystems in an unaltered or
relatively unaltered state for research
on how ecosystems function, for the
preservation of rare wild things (main-
taining gene pools), and for preserva-
tion of characteristic plant and animal
communities which future generations
may find valuable. While national and
provincial-parks provide protection on a
large scale to relatively few areas, many
smaller ecological reserves are also
needed. The very climatic and geo-
graphic parameters that encourage
human settlement often apply equally
to wildlife populations with the result
that the greatest ecological diversity

may occur near our urban areas. Unfor-
tunately, itis in these areas that the
greatest environmental disruption and
destruction occurs.

Some progress has been made.
For example, a national program to
acquire and protectimportant wetland
habitat for migratory birds is being
managed by the Canadian Wildlife
Service. These national wildlife areas
are established in co-operation with
provincial governments. Additional
wetland habitat is set aside and man-
aged by joint federal -provincial agree-
ment to protect habitats essential to
migratory birds.

The Province of British Columbia
enacted last year the Ecological Re-
serves Act and has already set aside a
significant number of reserves. A cen-
tennial gift from the people of Canada
tothe people of British Columbia, in
1971, included establishment of a spe-
cial fund for preservation of nature
conservation areas in which the eco-
logical communities can be protected
and studied.
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Caribou are an important source of food and clothing for
some of Canada's northern Eskimo and Indian people.
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Le caribou constitue une source importante d'aliments
etde vétements pour certains Esquimaux et certains
Indiegns du Nord.
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% Congestion
and the
Quality of Life

6.1 TheSwingto the Cities

Despite Canada’s huge land mass,
three-quarters of its population live and
work in cities and towns situated in
less than one-hundredth of the nation’s
total land area. Of this urban popu-
lation, a furthertwo-thirds clusterina
dozen large cities and a half-dozen
metropolitan areas.

Urbanization has proceeded
steadily for more than a century. Nor
is there evidence that the technological,
economic and social forces stimulat-
ing migration to the cities will abate. It
is projected that by the year 2000, un-
less the trend can be slowed, Canada
will be more than 90 per cent urban
and three-quarters of the total popula-
tion will live in fewerthan twelve
centres.

This concentration into a few me-

St. Lawrence, fringing the lower Great
Lakes, overrunning the lower mainland
of British Columbia — will continue.
Montreal and Toronto, by the turn of
the century, will probably be com-
parable in size to New York, Chicago
and Los Angeles today. Vancouver will
be bigger than Montreal today. Edmon-
ton, Hamilton, Quebec City, Ottawa
and Winnipeg will grow to about one
million,

Canada has become urbanized
more rapidly than any other industrial -
ized country. Over the last two decades,
the rate of urbanization has averaged
more than 4 per cent per annum, far
exceeding the second highest rate of
2.7 per cent in the United States. This
trend cannot continue ad infinitum,
butif we select a population of 500
thousand as a crude measure of ma-
turity, Canada already has five “mature”
urban centres and can expectseven
more by the turn of the century. Any
urban problems we have today will be
intensified in the near future.

galopolises —stretching along the lower

A pulp and paper mill across the Ottawa River from
Canada'’s Parliament Buildings is being removed as

part of the Federal Government’s beautification program
for the national capital region.

N N TR T
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Une usine de pites et papiers sur la riviére Ottawa, pré
des édifices du Parlement, sera démolie dansle cadre d
programme fédéral d'embellissement delarégion dela
capitale nationale.
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Cities are built to last. We must en- Table1.
sure that our descendants will be able aa!usaf:\"as&a Water Treatmentin
i - i i ajor Urban Regions -
m live well m.them' Th.e reduction of ar; Region Population Populatioh Population  Wastewater Type of Per cent of
water and noise pollution, slums, (000°s) Receiving Served by Flow Sewage Treatment  Wastewater
sprawls and land speculation, and the TRl e (MGD)  Primary  Secondary Tesated
provision of easier access to the great Toronto 1,800 1,800 100.0 194.0 = 1000 100.0
outdoors should be highlighted. Plans Monteal 2,436 204 8.4 290.2 26 58 B4
toimprove the quality 0' I|fef especia"y \éancouvar ggg 350 37.0 100.0 41.0 :::: 1;;2
: : ttawa 300 100.0 40.0 1000 .
nthe downtown areas, are essential. Edmonton 430 420 98.0 375 46.5 535 100.0
2 ? Hamilton 300 300 100.0 60.0 - 1_09_0 100.0
0. Quebec 300 NIL NIL 420 NIL NIL. - 0O
6.2 Pollution in Urban
Communities Calgary 370 365 98.5 _385 80 910 1000
Communityservices are |ikethe Winnipeg 520 520 96.0 44.5 - 1000 100.0
B taboli fa livi Halifax 232 34 15.0 26.0 - 9.0 9.0
g i=ianolic processes ova living organ- St. John's 85 NIL NIL 1.0 NIL NIL 0.0
ism. To sustain life, cities take in water, -
food and fuel. The wastes produced by
their use are discharged into the air or Tsbiad .
3 Annual Investmentin
‘water, ordumped on the land. “Sanitation” Projactsin Canada
Given sufficient time natural pro- _ Municipal Gross
| 5 e 4 Year Expenditure on Sanitation
cesses of dispersal or purification can T — =
cope with limited volumes of domestic 1956 SR = i
-and industrial wastes. But with agrow- 1957 $109 L
ing population on the one hand, and a 1558 104
tising standard of living on the other, ::gg :;g
the intake of materials and the emission 1961 68 S L e
‘of waste products creates problems. 1962 167
Thedayis long pastwhen unco- 1963 e e i
‘ordinated urbanization was good 1864 . 176 e
1 = , Z 1865 185
enough. Whatis dawning is an aware- ey T
“ness that controls on urban develop- 1967 202 =
mentmust include environmental con- 1968 225
derations, Drastic measures may be e 234
called for. We need a greater degree of :3;? ;g;

public control over the use and devel- “Estimated
‘opment of land within and between
‘urban regions. We must certainly com-
‘bat pollution, congestion, blight and
prawl, Measures must be developed
dimplemented to eliminate the un-
pleasant smells, sounds and sights
which strike at those who live in cities.
In some Ontario cities air pollution
alert systems interpret the results of a
continuous monitoring of atmospheric
quality and direct the cut-back of major
industrial polluters.

The disposal of solid wastes in
cities is a major problem, Secondary
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pollution problems often arise from dis-
posal procedures. Incinerators must
now conform with new standards for
the control of air pollution, Some older
installations have been redesigned,
others eliminated.

Most communities have modern
facilities for the supply and treatment
of water for domestic and other uses.
Over 80 per cent of municipalities with
apopulation of 1,000 or over are ade-
quately serviced. On the other hand,
within the last decade only 40 percent
of municipal residents were served by
sanitary sewers and only 60 per cent of
urban sewage received any form of
treatment (Table 1).

Only eight of Canada’s 19 largest
metropolitan areas treated 100 per cent
of their sewage. Two — St. John'sand
Quebec City have no treatment what-
soever. Montreal, Canada's largest ur-
ban area provides some form of treat-
ment for less than 10 percent of its
wastes.

But the picture is improving rapidly.
The Province of Ontario treats almost
95 per cent of sewage from urban areas.
Major programs are underway for the
installation of advanced treatment pro-
cesses forthe removal of phosphate
nutrients from sewage entering the
lower Great Lakes and other key recre-
ational waterways throughout Canada.
Someregions, generally the less pros-
peraus, have lagged. Accelerated pro-
grams are being given high priorities by
all levels of governments to enable these
to catch up.

The provinces offer a variety of
assistance schemes, including total
financing — construction, maintenance
and operating costs —and subsequent
sale back to the municipality overa 25
to 40 year period, and a wide range of
loan and outright grant options. The
largest loan and grant program is ad -
ministered by the federal government

1t
15 have

Canadi d the motorized snow vehicle
as aform of winter recreation as well as transportation,

through the Central Mortgage and
Housing Corporation. A loan equivalent
to two-thirds of the capital cost of the
project—trunk sewers and treatment
plants —is provided. Of this, 25 per cent
is forgiveable. Overits 10 years of exist-
ence the program has distributed in
excess of $370million, and its current
expenditures are more than $120 mil-
lion annually.

To meeteven the limited goal of
“no further deterioration”’, Canada’s
total expenditures must increase. To
catch up and improve, the annual re-
quirements for sewage treatment plants

Les Canadiens ont découvert les véhicules motorisés
pour se déplacer sur la neige autant par sport que par
n

alone couldreach $350 to $400 million
by the year 2000.

There has been a rapid rise in mu-
nicipal expenditures to meet existing
sanitation commitments (Table 2). The
costis ultimately borne by the property
owner, Canadians already pay the
highest property taxes inthe world, asa
percentage of national income. This
additional cost for sanitation will be
hard to bear, particularly in those parts
of the country where the average in- |
come s substantially below the national
average.
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6.3 Space for Recreation

Growing economic productivity
has made possible a reduction inthe
working week and an increase in the
mobility of the average Canadian. As
his hours of leisure have risen, so has
his demand for outdoor recreation.

About 10 per cent of the total ur-
ban area is available for such public
recreational facilities as parks, golf
courses, swimming pools and play-
grounds. Present trends do notindicate
any marked shiftin land use, mainly
because extensive open-air parks are
likely to give way, increasingly, to
space-saving capital-intensive facilities
such as swimming pools, organized
playgrounds, and stadia for spectator
sports.

Atthe same time, the automobile
and the expressway have increased the
ability of the average urban resident in
Canada “to get away fromitall”. In
other words, the locus of outdoor
recreational activity has shifted from
within the city to surrounding areas,
with important consequences for ur-
ban planning on a broad regional basis.
“Greenbelts” and other open country

~ are badly needed within reasonable

distance of the city cores. Today, 20

per cent of the leisure time of Cana-
dians is spent outside the cities and
towns. By the year 2000, it might ex-
ceed 25 per cent. This increased activ-
ity outside cities will undoubtedly have
amajor effect on rural communities

within easy driving distance of the large

metropolitan areas.

Itis expected that visitors to pro-
vincial and national parks will increase
six-fold overthe nextthree decades,
with resulting increases in pressure on

fish and wildlife. Use is also being made

of some multi-purpose lands, in partic-
ularforest lands, where industry allows
access for recreation purposes. Private
lands are used extensively for camping

'S

The beaches of Prince Edward Island attractthousands
of tourists from Canada and the United States,

and vacation cottages. Ontario alone
has 230,000 vacation cottages, which
provide for a large part of the recre-
ational needs of residents and non-
residents.

The conflict between nature-lovers
seeking the silence of the wilderness
and those using such noise-making
vehicles as aircraft, motorboats, dune
buggies and snowmobiles, has become
acute in some places. Aircraft and off-
road land vehicles are directly affecting
wildlife population. This isreflected in
the fact thatall but one ofthe 65 “en-
dangered species’’ listed by the Cana-

Les plages del’lle-du-Prince-Edouard attirent des
milliers de touristes du Canada et des Etats-Unis.

dian Wildlife Service are threatened,
not so much by over-hunting as by the
deterioration of their natural habitat
through the thoughtlessness of man-
kind.

More space for recreation is pro-
vided in some cities by sanitary landfill
operations. A valuable commodity is
thus created while dealing with a major
waste disposal problem. For several
years a Toronto suburb has been using a
ski slope built of solid industrial wastes,
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Trailer campingis an inexpensive and highly popular Le camping constitue un loisir d"été trds peu dispendisuk
form of summear vacation in Canada. etfort populaire au Canada.




conge_sllgfl 1and the Quality of L_i!f_ . L'encombrement et la qualité de la vie

Canada's lakes provide sailing enthusiasts with plenty Les lacs canadiens constituent un endroitde réve pour
of room for their sport. les enthousiastes de la voile.
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Un plus grand nombre de régions de conservation sont
nécessaires prds des centras urbains pour assurer i la
population les endroits appropriés au repos et & I'étude
de I'environnement naturel.
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7 7 Strategies
for Survival

7.1 People

Canada’s population is still grow-
ing 1.5 per cent each year. Current pro-
jections indicate that it is unlikely to
exceed 35 million by the year 2000.
Viewed against the massive backdrop
ofthe Canadian landscape, a nation of
that size should be able to keep pollu-
tion under control. It should actually
be able to improve its environment, rel-
ative to thatof 1970, if it takes full ad-
vantage of new techniques forrecycling
waste products, installs more effective
methods of treatment, and controls the
distribution of harmful man-made
substances.

Admittedly, growing population is
a significant factor in increasing wastes.
Butincreasing affluence has contri-
buted to pollution more than bare pop-
ulation statistics would indicate. The
impact of modern technology has been
overwhelming. It has been more impor-
tant than increasing population and ris-
ing per capita income combined. Since
1946, Canada’s population has gone
up 50 per cent; its per capita standard
of living has gone up 66 per cent; but
pollution, generally speaking, has gone
up by more than 500 per cent.

Thus, environmental stress results
from the interplay of populationin-
crease, per capita consumption of re-
sources, and technological develop-
ment.

The twin factors of population size
and per capita resource consumption
are fundamental to the achievement of
balance between man and his environ-
ment. Itis unrealistic to assume that
ourreservesof non-renewableresources
areinfinite. We are therefore faced with
an eventual depletion of our supplies.
However, much can be doneintheshort
term to lessen the environmental impact
while a sustainable balance is sought.

Co-operation between industry
and government in developing environ-

mental plans and corrective measures
can arrest, and effectively reverse, the
trend to the gross environmental degra-
dation which has been apparent over
the last 25 years. But planners must
also take into account that inhabitants
of hitherto unexploited areas expect

an improvement in their standard of
living, which can come from develop-
ment; and they must allow for the con-
sequences of such activity when formu-
lating plans.

Population growthis notyeta prob-
lem in Canada. Butthefeelingis grow-
ing, particularly among biologists, that
the development of a population policy
should be seriously considered by the
people. There areindications that some
government representatives are re-
sponding positively to this suggestion.
Certainly, Canada will wish to be among
those nations that seek a solution to
what isreally a global problem. Canada
is acontributor to the Population Ac-
tivity Fund atthe United Nations.

7.2 Environmental Education

Thereis a need to improve environ-
mental education atall levels. Atthe
professional and technical levels, edu-
cational programs must provide the
skilled manpower needed to tackle en-
vironmental problems quickly. There is
areal shortage of skilled people now.

In the elementary and high schools, im-
proved programs will progressively
develop the awareness and understand-
ing of environmental problems which
are needed if future problems are to

be forestalled.

Fortunately, some important
changes have recently been introduced
to specialized and general environ-
mental education in Canada. Inter-
disciplinary and pluridisciplinary pro-
grams in environmental, resource and
planning studies have been established
ata number of universities and colleges.

These studies are carried on in new
faculties of environmental design and
of environmental studies at universities,
such as Calgary and York; and through
co-ordinating committees at universi-
ties, such as British Columbia, Alberta
and Western, Undergraduate degrees
in environmental studies are also avail-
able at universities, such as Waterloo.
Technical institutes or community
colleges in provinces, such as Ontario
and Alberta, offertraining in recreation,
environmental technology and other
para-professional areas. All these pro-
grams supplement long-standing pro-
grams in urban studies at various uni-
versities and colleges in Canada.

Increasing interestin environmental
education is developing in the schools,
to supplement older programsin out-
door education. The need for rapid and
significant progressin this area of
general school education is recognized,
but will require considerable integrated
effort by federal, provincial and muni-
cipal authorities if the programs, facili-
ties and general organizational arrange-
ments are to be effective.

7.3 TheUnderlying Concernis for

Human Health and Well-being

The health of Canadians is a critical
factorthat cannot be overlooked in the
development of Canadian environ-
mental policies. An all-embracing view
of environment and health demands
that the traditional public health fields
where causes of disease and remedial
measures are well known be considered
as part of the total picture of environ-
mental pollution, and given the neces-
sary emphasis.

A greater awareness of cause-
effectrelationships has givenrise to
increased concern forthe long-term
consequences of environmental pollu-
tion to human health and well-being.
Forman, the important consideration
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is his exposure to all sources. For ex-
ample, the total intake by man of any
one pollutant can be determined only
by integrating the results of air, water
and food monitoring with the results of
properly designed nutritional surveys.
This, in turn, can be interpreted only in
relation to knowledge of metabolic and
biological parameters and of effects
from pollutants, eithersingly orin
combination.

Thereisanurgent need forresearch
to find more sensitive biological indi-
cators which can serve as part of an
early-warning system for environmental
degradation.

7.4 Recycling is Essential

Priorities can be set for pollution
abatementamong the various indus-
tries. Those industries that use chemical
processes are high on the list. They
often operate on a large scale, buteven
relatively small quantities of some sub-
stances can damage the environment.

Regulations have been developed
which will force some chlor-alkali in-
dustries torecycle part of their liquid
effluents, sources of gross mercury
pollution. Regulations have also been
developed to control pulp and paper
mill effluents, which accountfora
larger volume of waste than any other
industry inthe country. Some conven-
tional wood-product processing opera-
tions in Canada will have to be dras-
tically modified to comply with effluent
requirements.

In the petroleum refining industry,
the largest single use of water is for
cooling. The discharge of oil and other
contaminants per unit of oil processed
increases with the quantity of water
used. By recycling this water through
cooling towers, the water usage can be
reduced by as much as 90 per cent.
This will resultin a significant reduction
of oil and oxygen-demanding sub-

stances leaving the refinery complex.
With the emphasis onrecycling,
and on keeping poisonous and oxygen-
demanding substancesinside the fac-
tory fence, Environment Canada has
been working closely with other large
growth industries, such as food pro-
cessors (including breweries, distilleries
and fish plants), petrochemical plants,
iron and steel mills, and cement plants.

7.5 Product Protocols

So much for presenttechnology.
Butwhatabout the hundreds of new
products which are being developed,
marketed each year and littered or dis-
charged throughout the countryside?

To the extent that these new prod-
ucts are artificial, to the extent that they
are not biodegradable, to the extent
that theirdisposal leads to concentra-
tions that can be harmful to the environ-
ment, they must be vetted. They must
be screened and found essentially
harmless before they are sold widely
to consumers and imposed on our bio-
sphere in aroutine way.

The long-term effects of man-made
substances have yet to be determined.
Some, likethe PCB's, are already under
observation. Drugs intended for direct
human use already have to pass through
atightgovernment screening process
before they can be sold to the public
atlarge.

A growing number of industrial
products must undowbtedly be dealt
with in the same way.

Environmental testing protocols
are needed to protect man and all com-
ponents of the environment. Such pro-
tocols will prescribe test procedures
and evaluations aimed at both short-
and long-term effects. They will contain
clearly identified acceptability guide-
lines against which the results of the
testing procedures can be compared.
They will need to be up-dated regularly

toreflectthe latest scientific and tech-
nological developments.

These protocols will provide a uni-
form approach, known and understood
by both manufacturers and control
agencies. They will representthe
ground rules which the manufacturer
will have to meet before he can market
anew product. Because the procedure
will be standardized, the results ob-
tained by different agencies will be
comparable. Mistakes, however, may
still be made and corrective action will
have to be taken.

There are already some examples
of close collaboration in matters related
to producttesting in Canada. Environ-
ment Canada is working closely with
Canada Health and Welfare to check
out NTA —a substitute for phosphates
in detergents.

Here, as inthe development of reg-
ulations covering recycling, govern-
ment and industry mustwork handin
hand in a new partnership. In this way,
industry can take partin developing
reasonable regulations from the point
of view of production. And govern-
ment, employing engineers and scien-
tists who have had experiencein re-
lated industries, will be in a better posi-
tion to make sure that the quantity of
waste being discharged and the nature
of the products offered for sale are not
likely to have deleterious effects on our
surroundings.

7.6 Planning for Environmental

Emergencies

Oil spills from tankers and pipe-
lines, chemical spills from railway cars,
and accidental escape of toxic fumes
from ruptured tanks will continue to
occur. The praduction, transport and
storage of many hazardous new sub-
stances will increase each year. Im-
proved measuresto prevent environ-
mental emergencies will not eliminate
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them completely, so contingency plan-
ning by governments and by industry
will always be a necessity.

Environment Canada has been
charged with the development of an
Environmental Emergency Centre and
the co-ordination of the federal govern-
ment's response to requests for assis-
tance with environmental accidents.
The discharge of this responsibility will
require the development of a national
contingency plan that will integrate
existing planning by many agencies.
When completed the plan will ensure
the most effective efforts within regions

The Douglas firof Bmish'balumhna IS @8 major source
of lumber.

of Canada to minimize damage from
environmental accidents, and ensure
national assistance toregions if re-
quired (seesection 3.12).

7.7 ProtectEndangered Species
Our goal for endangered species is
to restore them to a secure position.
The ultimate objectives are to prevent
the loss of genetic material and to pre-
serve species, in their wild forms if pos-
sible. Wild animals are good indicators
of environmental degradation. |f the
environment cannot sustain wildlife, it
may be unsuitable for man. Thatthe

Le sapin de Douglas en Colombie-Britannique
constitue une source importante de bois d'oeuvre,

danger of extinction existsis anindica-
tion that we have somehow misman-
aged our wildlife or modified their hab-
itat. In wilderness areas endangered
species can be protected in their natural
state. In settled areas special measures
arerequired.

Atleast 65 species of mammals,
birds, amphibians, reptiles and fish are
indangerin Canada. Rehabilitation
measures to protect the species and
their habitatinclude captive breeding
programs, habitat preservation, public
education and legislation, When rare
and endangered species are affected
the hazard of environmental pollution
and habitat destruction must be viewed
with the greatest urgency, and the
necessary pollution abatement pro-
grams and land use and industrial plan-
ning must be implemented quickly. We
need to study our wild living things as
monitors of pollution so that remedial
steps can be taken immediately.

There is a useful body of federal
and provincial legislation to protect
plants, birds and animals; continuing
co-operation at all levels of government
is necessary for effective action.

7.8 Sustained Yield Operations

The forest, covering nearly 48 per
cent of the nation’s land surface, pro-
vides an important source of livelihood
for about 10 per cent of Canada’s
population.

In much of Canada, forestry is the
highest,and often the only, use to which
the land can be put. Because trees can
be harvested on a sustained yield basis,
forestry can provide a stable income
for people who wish to live outside the
main industrial centres. Intensive man-
agementand shorter rotations will prob-
ably not be general over productive
forest land but will be concentrated in
areas of relatively good accessibility aind
growth.
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Theforestindustry in Canada has
been an enthusiastic supporter of land
use studies. Like its counterparts else-
where, ithas taken anincreasing interest
in uses for forested land other than
fibre production. Ithas agrowing aware-
ness of the value of fish and wildlife,
and recreation is now actively encour-
aged by many firms which have opened
uptheir logging roads to the general
public.

Foresters explain that a forest is
much akin to an organism. In youth,
itis usually fast-growing and healthy.

In middle age and early maturity, growth

Forest Regions
Boreal, predominantly forest
Boreal, forest & barren
Boreal, forest & grass
Subalpine
Montane
Coast
Columbia
Deciduous
Great Lakes—St. Lawrence
Acadian

slows down and little seems to happen
foralong time. In late maturity, the in-
firmities of old age catch up with it. The
toll exacted by insects, disease and
wind more than counterbalances
growth. The forest is ready for replace-
ment and may become a focal point
forthe spread of insects and disease if
allowed to linger.

The aim of management should be
a mixture of different-aged stands so
that the forest is never allowed to be-
come overmature. The forestis then
always growing. Itisless prone to in-
sects and disease than unmanaged

Stratégies de survie
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Régians forestiéres
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boréale, forét et prairie
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du Columbia
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Prairies

Toundra

“wild” stands. Ithasvariety, which lends
itself to recreational use and abundant
wildlife; and good accessibility which
makes fire control easier.

It follows that opening up more of
Canada's forest cover to commercial
exploitation may be a good thing from
an overall environmental point of view,
nota bad thing. It will be financially
advantageous and, assuming intelligent
management, it should also be ecolo-
gically beneficial.

Forest Regions of Canada
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7.9 ConservationoftheLiving

Resources of the Sea

Of Canada'’s living natural resources,
fish are the second most heavily used.
If we include marine life out over the
nation’s continental shelf its relative
importance is even greater. As the shelf
itselfis roughly equivalent to 40 per
centof Canada's land area, and includes
some of the most productive banks
known to commercial fishermen any-
where, theresource is obviously a very
large one.

Large as these fish stocks are, they
have not been sufficient, in recent years,

Through international agreement Canada has established
exclusive Canadian fishing zones on the west and
east coasts.

to withstand man’s attack. Since the
early 1960’'s too many commercial
fishing vessels have been chasing too
few fish. The northwest Atlantic fishery
is overmanned today, as is the Pacific
fishery. Theresult is inevitably either
restrictions on catches or over-fishing.
In the north Pacific, through the
International North Pacific Fisheries
Commission and by separate negotia-
tions, Canada and the United States
have succeeded inretaining the valu-
able salmon deriving from stocks which
spawn in North American rivers. This
success has been based on the fact that

Ala suited'accords internationaux, le Canada a établi
des zones de péche exclusives surses cdtes occidentales
el orientales.

the available annual sustainable yield
of these anadromous species is fully
utilized on the North American side of
the Pacific and the stocks are the sub-
ject of a comprehensive research and
conservation management program,
Canada has consistently maintained
that such anadromous species should
be considered the property of the
country which maintains and improves
the spawning grounds to produce the
best possible yield.

The same principle should be ap-
plied on the Atlantic, where a high seas
fishery for Atlantic salmon has developed
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off west Greenland —to the detriment
of stocks with home rivers in both North
America and Europe. The delicate bal-
ance of thisresource appears to be dis-
rupted. Those who oppose a ban of
high seas fishing insist that scientific
information is insufficient to warrant
such drastic action. In the meantime, as
we await complete scientific proof, the
resource is dwindling. Canada’s recent
production and harvest indicate that

the Atlantic salmon is an endangered
species, and its harvest on the high seas
fishery should be phased out without
delay.

Fortunately, Canada has made
some progress in persuading other na-
tions, whose commercial fishing vessels
ply the north Atlantic, that the ill-effects
of over-fishing must be countered
soon. The member countries of the
International Commission for the North-
west Atlantic Fisheries (ICNAF) have
recently asked for and received new
powers. They have changed the con-
vention under which they operate.
They have, atlong last, adopted the
idea of sustained yield management,
and have also begun to set national
quotas for various species in selected
areas of the North Atlantic off Canada.
Quotas were first put into effectin
1970 after over-fishing the last, good
year-class of recruitment of the had-
dock stock on George's, Brown's,
LeHave and Roseway Banks. Haddock
stocks on these banks have reached a
level where recovery can be expected
to take many years,

ICNAF is considering quotas on
cod and plaice stocks in the northwest
Atlantic. Herring quotas will be applied
in several areas off the Nova Scotia
coasts in 1972. This will be the first
species to be protected by international
agreement on allotment of catch. Such
astep should lead to more orderly oper-
ation of the fishery.

Whilevariousregional commissions
have prompted certain conservation
measures, a more effective and com-
prehensive approach to fisheries con-
servation and managementis urgently
needed. To this end, Canada has made
detailed proposals on basic principles
which should underlie fisheries con-
servation and managementtothe Pre-
paratory Committee for the Law ofthe
Sea Conference, proposed to be held
in1973.

7.10 Fisheries Agreements

The Government of Canada con-
cluded agreements with Norway, in
1971, and with Britain, Denmark,
France and Portugal, early in 1972,
respecting their fishing practices off
Canada’s Atlantic coast. The agree-
ments came into force atonce and,
with the exception of Spain, completed
the negotiations initiated by Canada
afterthe amendment of the Territorial
Sea and Fishing Zones Actin 1970.
These amendments established, in early
1971, the Gulf of St. Lawrence and
other special bodies of water off Can-
ada's eastand west coasts as exclusive
Canadian fishing zones. In the case of
Britain, Denmark and Portugal the
agreements provide for the termination
of their traditional fishing practices over
a period of time and for the avoidance
of conflicts with Canadian inshore
fishermen during those periods.

Expiry dates for the foreign fisheries
vary, butmid 1978 is the latest for Can-
ada’s territorial seaand the end 0f 1976
forthe Gulf of St. Lawrence. In the case
of France, treaty rights were involved
but these will be terminated for trawlers
from metropolitan Francein 1986. A
reciprocal fishing arrangement has
been made between Canadian and St.
Pierre-Miquelon fishermen. A similar
agreement was concluded with the
United States in 1970.

In sum, the agreements provide
not only forthe termination of tradi-
tional fishing practices in our waters,
butalso for importantrecognition of
the legislative steps the government
has taken to establish a 12-mile terri-
torial sea limit and exclusive fishing
zones off our Atlantic coast.

7.11 Agriculture

Canadian agriculture occupies a
large and important part of the Cana-
dian environment. The farm community
isthe chief custodian and manager of
extensive natural, mineral and biological
resources, and owner and architect of
much of the landscape. The agricul-
tural biomass is a captor of solar energy,
aregulator ofthe micro climate, and
protector of a precious soil resource.

Canadian agriculture isa large and
complexindustry operating in all prov-
inces under a wide range of climatic
and soil conditions and producing a
wide range of horticultural, field, meat
and milk products. The industry is
highly mechanized and technologically
advanced. Productivity per producer is
among the highestin the world, result-
ing in a productive capacity which far
outruns domestic requirements. Con-
sequently Canadian agricultural ex-
ports, mostly cereal grains and oilseeds,
area major part of Canadian trade. Be-
cause agriculture is so central a part to
total Canadian activity, and particularly
so inthe prairies, international trade
policies are of utmost importance. Can-
ada has been an advocate and active
participant in international commodity
arrangements in the interests of sound
development of agriculture and the rural
community.

As noted earlier, governmental re-
sponsibilities for agriculture are divided
among the provinces and the federal
government. Within each level of ad-
ministration a number of departments
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have responsibilities which bear directly
on the industry and the rural commun-
ity. Co-ordination within and between
administrations is difficult to maintain
at all times, butis essential to ensure
comparable circumstances on a na-
tional basis for Canadian farmers. Ca-
nadian agriculture nonetheless favours
a national approach to land use plan-
ning. Although the provinces arere-
sponsible for production, they do ad-
here to national standards for the use of
fertilizers, pesticides, and otherchem-
icals in the production process. Na-
tional standards and techniques are

The plains of southwestern Manitoba are intensively
farmed and produce abundant mixed crops.

being developed for managing effluents
from livestock and poultry production
units. In addition, national standards
are used in grading raw and processed
food products.

Canadian agricultureis a large em-
ployer although its labour component
continues to decline. Various federal
and provincial government programs,
including federal regional economic
expansion programs and the Canadian
Small Farm Development Program, are
directed to assisting in the retention of
a viable farm community.

Les plaines du sud-ouest du Manitoba font I'objet d'une
exploitation agricole intense et produisent des cultures
mixtes abondantes.

7.12The Arctic Waters Pollution
Prevention Act

In October 1966, the Prime Minister
of Canada spoke of the water, ice and
land areas of the Canadian Arctic
Archipelago, as follows:

“We do notdoubt for amomentthat
the rest of the world would find us at
faultand hold us liable should we fail
to ensure adequate protection of that
environment from pollution or artificial
deterioration. Canada would not permit
this to happen.... It will not permitthis
to happen eitherin the name of freedom
ofthe seas, orinthe interests of econo-
mic development.”

Prompted by increasing evidence
of oceanic pollution by oil spills and
the pioneer voyages of the tanker Man-
hattan inthe North, the Canadian gov-
ernment passed the Arctic Waters Pollu-
tion Prevention Act. This Act asserts
Canada’s functional jurisdiction over
the waters surrounding the Arctic
Archipelago to a distance of 100 miles
from shore.

Such actionwas necessary because
oftheinadequacies of current inter-
national law, customary and conven-
tional, with respectto marine pollution
in arctic waters, It was necessary also
because unusual hazards exist north
of the Arctic Circle. The effects of a
large oil spill in this cold climate could
take decades, even centuries, to dispel.

The problem of environmental
preservation transcends traditional con-
cepts of sovereignty and requires an
imaginative new approach. The Arctic
Waters Pollution Prevention Act makes
clear the Canadian government’s de-
termination to discharge its responsi-
bilities for the preservation ofthe arctic
environment, but without denying
access to world shipping, in the waters
of the Canadian Arctic Archipelago and
the Northwest Passage in particular.
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7.13 Energy and the Environment

Canada has substantial sources of
relatively clean energy.

Water-power, has been the major
source of the nation’s electricity re-
quirements. Natural gas, the cleanest
form of fossil energy, is available in
large quantities in the western prov-
inces, where it has long been used,

Itis now a widely used fuel for heating

and processing in other parts of Canada.

Oil fuels from domestic and foreign raw
material are the principal source of
energy in Canada, making this country
the world's largest major oil consumer

Strategies for Survival

Stratégies desurvie

The experimental oil tanker 5.5. Manhattan attemptsto
navigate the Northwest Passage through the Arctic
Archipelago. She is assisted by the Canadian Coast
Guard icebreaker the John A. Macdonald.

on a per capita basis. Coal, much of it
imported, is being increasingly used
in electricity production.

Forecasts of Canadian energy re-
quirements indicate impressive growth
with increases concentrated on de-
mands for clean fuels. Oil and gas will
supply most of the increased demand
overthe nexttwo or three decades. Fuel
oils will contain low levels of sulphur,
while motor fuels will have to meet the
specificationsforlow-emission engines.
A high proportion of electricity will be
from thermal generation, with nuclear
fuels progressively replacing fossil

Le pétrolier expérimental 5.5, Manhattan tente de se
frayer unchemin dans l'archipel arctique

dansle Passage du Nord- Ouest. || est aidé d'un brise-
glace de la Garde cétidre canadienne, le John A,
Macdonald.

fuels as an energy source.

Canada’s nuclear power efforts
have been concentrated on the devel-
opment of reactors using natural urani-
um and heavy water. After completion
of the fuel cycle, the fuel elements,
called spentfuel, are permanently stored
in water-filled concrete tanks at the
power stations.

Using the natural uranium fueled,
heavy water moderated reactors of the
CANDU type, Canadian utilities pro-
ducing electricity, but not undertaking
fuel reprocessing, can eliminate prob-
lems associated with high level radio-
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active effluents. Radioactive waste dis-
charges are keptto a minimum.
Canadian authorities dealing with
nuclearenergy do notexpectanyserious
problems with radioactivity or the re-
lease of related substances, which
would significantly affect the Canadian
environment. Continual critical exam-
ination is being given to any possibil -
ities of long-term radioactive damage,
and to accident prevention and control.
The possibility of thermal pollution
problems has been anticipated. Assess-
mentandlongrange planning areunder-
way to ensure that any hazards to eco-

Canada is welladvanced inthe development of nuclear
power, such asthisinstallation at Douglas Point, Ontario.

systems are detected and controlled.
Otherenvironmental aspects of the
exploitation of our energy sources must
be carefully considered. The prolifera-
tion of high voltage lines for transmit-
ting energy and seismic lines used in
prospecting can cause problems. Until
recently more wood was destroyed in
Alberta to clear the way for seismic
lines than was cut for lumber or pulp.
The movement of natural gas by
pipeline from the Arctic to marketsin
the south across areas of permafrostis
expected to prove practicable without
serious ecological consequences. On

Le Canada a beaucoup d’expérience dans le domaine
de |'énergie nucléaire; cette installation nucléaire est
située & Douglas Point, en Ontario.

the other hand, the movement of “hot”
oil from the North will inevitably call
for greater care.

Agovernment task force is engaged
on a broadly based $13 million study
to select a route, or routes, which pipe-
lines could follow across the Northwest
Territories without upsetting the bal-
ance of nature. This will include gather-
ing ecological information on the flora
and fauna; developing a terrain sensi-
tivity classification for areas which a
pipeline might cross; locating areas of
high sensitivity, which would require
special stipulations or complete avoid-
ance; formulating terms and conditions
which would be of greatest benefit to
the native people and result in minimal
social disruption.

Offshoredrilling has resulted in
significantdiscoveries of oil and gas
off Canada's east coast. Strictregula-
tions, incorporated in a new Qil and
Gas Production and Conservation Act,
have been instituted to reduce to a min-
imum the likelihood of serious oil spills
—from wells located offshore, or from
collecting, storage and delivery facil-
ities. Otherregulations, and a national
contingency plan, provide theresources,
equipmentand authority to ensure
that, should there be an accidental spill
of oil, the damage to the environment
will be as little as possible.

Environment Canada will be desig-
nating sensitivity classifications to
areas where drilling activity or petro-
leum production are likely to be too
hazardous to the marine environment.
By such zoning of bays, gulfs and seas,
Canada ensures that fisheries are pro-
tected and coastlinesretain their beauty,
while essential resources are exploited.
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Le barrage Keenleyside est|'un des nombreux aménage-
ments hydro-électriques réalisés en Colombie-Britan
nique au cours desderniéres années.
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Algae fed by nutrient-loaded wastes pollute streams Les algues alimentées par des déchets riches en agents
and lakes. de nutrition polluent des cours d’eau et des lacs.
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8 Summing up

We have assessed the quality of
our environment against the back-drop
of geography and climate, and in the
context of the distribution of our pop-
ulation and industry. We have identified
some serious problems. Predictably,
they tend to be concentrated in areas
of high population.

A co-operative federal-provincial-
industrial attack on environmental prob-
lems is emerging. Certain clear prin-
ciples, such as "keep pollution within
the factory fence” and “no havens for
pollution™ have evolved.

Federal and provincial legislation
has been passed that requires new in-
dustry to operate cleanly, and provides
old industry with a reasonable amount
of time to catch up. We adoptthe ap-
proachthatthe best available technol-
ogy must be putto work to arrest pol-
lution and then push it back.

The change in values that underlies
the Canadian approach to environmen-
tal quality was reflected by Prime Min-
ister Trudeau, speaking in Vancouver
onMay1,1971:

“Atatimewhen we know without
the slightest doubt thatthe ability of
the biosphere to maintain life is finite,
when we are aware that the resources
available to us are limited, there are ele-
ments in our society which nevertheless
assumesthatman is at his ingenious
bestwhen his skills are employed to
market products in ever more attractive,
and often less disposable, packages.
Thereis no shortage of persons who
rationalize that for the benefits of share-
holders or taxpayers, raw waste or sew-
age can be dumped with impunity into
rivers or vented into the atmosphere.

“Surely we are notsoignorantasto
assume that, somehow, the earth will
begin producing more resources atan
inexhaustible rate. Surely we do not
preferto live beside garbage dumps, to
breathe smog, and to look out on pol-
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luted oceans. Do we really believe that
a high standard of living involves daily
traffic jams and ear-splitting noise
levels? Are we totally indifferent to the
world in which our children and grand-
children will be forced to live? Have we,
in short, permitted our common sense
and our value system both to be so dis-
torted that we equate “good"” with
“consumption” and “quality’’ with
“growth’?

“Is it possible for Canadians to con-
tribute to the solution of these vexing
problems; to help inthe evolution of a
metaphysic and an ethic to write a new
discourse on method, for thetechno-
logical age? | believeitis.

“Technological accomplishment
and population growth have both
reached such a degree of acceleration
that the world at this moment is placed
precariously atthe commencement of
several exponential curves. Going up
at a perilous rate are population and
pollution; coming down at a rate of
equal concern are reserves of natural
resources and acreage suitable for cul-
tivation. And we have been deluding
ourselves for a quarter of a century with
amisleading bookkeeping system that
permits industry, and government, and
agriculture, and every segment of the
community, to pass on certain costs to
society atlarge. Yet no businessman
would calculate his net gain without
first taking into effect the deterioration
of his plant building, the depreciation
of his machinery, and the depletion of
his stock of raw materials. Why then do
western governments continue to wor-
ship atthe temple of Gross National
Product? Isn'tittime we paid heed to
resource exhaustion, to environmental
deterioration, to the social costs of
overcrowding, to the extent of solid
waste disposal? Shouldn’t we, in short,
be replacing our reliance on G.N.P.
with a much more revealing figure—a
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Summing up

new statistic which mightbe called Net
Human Benefit?"

Canada is but one member of the
family of nations. The environmental
problems which we seek to solve are
not ours alone. Reflecting on Canada'’s
position in the world environment it
becomes apparentthatithasarespon-
sible role to play in seeking solutions to
problems of national and international
significance. Like other countries, Can-
ada is vulnerable to environmental at-
tack from the outside. Its shores, washed
by three oceans, are vulnerable inthe
face of pollution entering oceans from
the atmosphere, ships, land drainage
and shore installations of other coun-
tries. In no other field is world co-oper-
ation more clearly needed.

The total effect of pollutants on the
world atmosphere has yet to be deter-
mined. The drift of these pollutants
across political boundaries and their
ultimate effect on environments of other
nations and ofthe oceansis of concern
to Canada. The effectis nowhere more
apparent than in this country. In sum-
mer months, with the prevailing south-
westerly winds, a substantial part of air
pollutants found in the atmosphere over
Ontario, Quebec and the Atlantic prov-
inces come from the United States.

Canada recognizes the need for
international environmental monitoring
systems and an international data bank
onwhich sound decisions on neces-
sary regulations may be based. Such
asystem should be designed to allow
the governments of the world to antic-
ipate problems, ratherthan react to
them. The chain of life is delicate. Little
is known about the effects of trace
amounts of many chemicals entering
our environment. How do they react
singly ortogether? How long do they
last? Not only monitoring of known
dangerous substances but new co-
operative research is needed onthe

many thousands of unknowns.

As both a majorexporter and im-
porter of food and food products, Can-
ada supportsthe developmentofa
monitoring program on food contam-
inants, Man and wildlife are vulnerable

to chemical pollutants in the food chain.

Toxic chemicals enterthe food chain
in many ways and multiply up to
100,000 times as the larger feed on the
contaminated smaller organisms and
plants— and so up the chain toman.

Itis apparentthatthe costofen-
suring environmental protection both
atthe national and international levels
need not be unacceptably high. Tech-
nology is already available. More is on
the way.

Another consideration enters the
international picture — distribution of
benefits. U Thant, former Secretary-
General ofthe United Nations, speak-
ing at the opening session of the Pre-
paratory Committee for the United Na-
tions Conference onthe Human En-
vironment, spoke formany Canadians
when he said:

“...Anew civilization characterized by
more human beings, with longer lives
and a better quality of life has flowered
in the last two centuries, and is spread-

ing slowly over the entire world. Justice

in the world-wide distribution of these
benefits has so far not been ensured.
Indeed, it has been one of the major
preoccupations of the world commun-
ity during the last 25 yearsto enhance
the share of the poorer countries in
these benefits and to help in their
development.

“The realization of anew and a very
disturbing aspect of the spreading and
growing of industrial civilization has
now arisen: man has suddenly awak-
ened to the dimensions, to the rapidity
and to the mass effects of productive
processes on the physical endowment
and configuration of this planet and on

Enrésumé

its basic biological balances. To pro-
duce atany cost, without due consid-
eration to effects on the environment,
can no longer be the central preoccu-
pation of man. Control of the effects of
productive processes will require a new
economic thinking, new legal instru-
ments, new administrative measures
and new governmental priorities. | am
convinced thatmen and institutions
will be able to solve this problem in
time, for underthe pressures of neces-
sity, man is quite capable of adapting
to new conditions.”
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Federal and provincial legislation
having significant environmental im-
plications is given below. The list is not
complete, nor is itintended to be, how-
ever, the variety and depth of environ-
mental concern in Canadais reflected
inits contents,

Certain Acts embrace many facets
of environmental control, whilstin other
cases the legislation is divided between
many Acts.

Canadian
Environmental
Legislation

Federal Legislation

Aeronautics Act
Animal and Contagious Diseases Act
Arctic Waters Pollution Prevention Act
Atomic Energy Control Act
Boundary Waters Treaty (1909)
Canada Shipping Act (amended 1971)
Canada Water Act
(and Phosphate Regulations)
Canada Income Tax Act
Canadian National Railway Act
Clean Air Act
Criminal Code
Department of Transport Act
Destructive Insects and Pests Act
(Plant Quarantine Act)
Dominion Water Power Act
Fertilizers Act
Fisheries Act (amended 1970)
Fisheries Development Act
Food and Drug Act
Forestry Development and Research
Act
Hazardous Products Act
International River Improvements Act
Migratory Birds Convention Act
Motor Vehicle Safety Act
National Energy Board Act
National Harbours Board Act
National Housing Act
National Parks Act
National Transportation Act
Navigable Waters Protection Act
Northern Canada Power Commission
Act
Northern Inland Waters Act
Pest Control Products Act
Radiation Emitting Devices Act
Regional Development Incentives Act
St. Lawrence Seaway Authority Act
Territorial Sea and Fishing Zones Act
Transport Act

Provincial Legislation

Alberta

Agricultural Chemicals Act
Agricultural Pests Act
Agricultural Service Board Act
Beverage Container Act

Clean Air Act

Clean Water Act

Coal Mines Regulation Act
Department of Agricultural Act
Department of the Environment Act
Environmental Research Trust Act
Forests Act

Forests Reserves Act

Ground Water Control Act
Hydro and Electricity Energy Act
Irrigation Act

Litter Act

Minesand Minerals Act
Municipal Government Act
Municipal Assistance Act
Noxious Weeds Act

QOil and Gas Conservation Act
Pipelines Act

Planning Act

Provincial Parks Act

Public Lands Act

Quarries Regulation Act

Right of Entry Arbitration Act
Setting of Poison Act

Soil Conservation Act

Surface Land Conservation Act
Surface Reclamation Act
Water Resources Act

Wildlife Act

Willmore Wilderness Park Act

British Columbia

Coal Mines Regulation Act
Ecological Reserves Act
Environmental and Land Use Act
Fisheries Act

Forest Act

Health Act

Highway Act

Litter Act
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Mines Regulation Act

Motor Vehicle Act

Municipal Treatment Plant
Assistance Act

Noxious Weeds Act

Petroleum and Natural Gas Act

Pharmacy Act

Pipelines Act

Pollution Control Act

Taxation Act

Water Act

Manitoba

Clean Environment Act

Crown Lands Act

Dyking Authority Act

Fires Prevention Act

Fishermen's Assistance and
Polluters Liability Act

Fisheries Act

Forest Act

Ground Water and Water Well Act

Industrial Minerals Drilling Act

Mines Act

Predator Control Act

Public Health Act

Rivers and Streams Act

Water Commission Act

Water Control and Conservation
Branch Act

Water Power Act

Water Rights Act

Water Supply Board Act

Water Supply Districts Act

Watershed Conservation Districts Act

Wildlife Act

New Brunswick

Act Respecting Unsightly Premises
Clean Environment Act

Health Act

Water Act

Newfoundland

Clean Air, Water and Soil Authority Act

Crown Lands Act

Department of Health (amended) Act

Department of Municipal Affairsand
Housing Act

Local Governments Act

Pesticides Control Act

Waste Material (Disposal) Act

Water Protection Act

Nova Scotia

*Actto Protect and Preserve the

Environment
Environmental Pollution Control Act
Public Health Act
Water Act

Ontario

Environmental Protection Act

Ontario Water Resources Commission
Act

Pesticides Act

Public Health Act

Municipal Act

Lakes and Rivers Improvement Act

Planning Act

Conservation Authorities Act

Prince Edward Island
Act to Control and Regulate the

Distribution and the Use of Pesticides

and Poisonous Top Killing Sprays
Act to Control and Regulate the Use
and Handling of Agricultural
Chemicals
Act to Establish the Prince Edward
Island Environmental Control
Commission
Automobile Junk Yards Act
Factories Act
Fish and Game Protection Act
Forestry Act
Highway Advertisement Act
Qil, Natural Gas and Minerals Act
Plant Disease Eradication Act
Power Commission Act

Public Health Act
Recreation Development Act
Roads Act

Unsightly Premises Act
Water and Sewerage Act

Quebec

The Quebec Water Board Act
The Public Health Act

Cities and Towns Act

Saskatchewan

Air Pollution Control Act

Department of the Environment Act

Ground Water Conservation Act

Litter Control Act

Oil and Gas Conservation Act

Pollution (by livestock) Prevention
Act

Public Health Act

Water Pollution Control Assistance Act

Water Power Act

Water Rights Act

Federal Territorial Ordinances

Northwest Territories

Pesticide Ordinance

Petroleum Products Ordinance
Public Health Ordinance
Yellowknife Water Supply Ordinance

Yukon

Cemeteries and Burial Sites Ordinance
Forest Protection Ordinance

Game Ordinance

Noise Prevention Ordinance
Petroleum Products Ordinance

Public Health Ordinance

Saw Logs Driving Ordinance

*In draft form-pending
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The following list of individuals,
institutions, departments and agencies
represents the majority of comments
contributed to this report. However, the
final text was prepared by the Depart-
ment of the Environment, Canadian
Federal Government,and inclusion in
this list does not necessarily imply con-
currence with the text.

Canadian Preparatory
Committee for the U.N.
Conference on the
Human Environment

Chairman: Mr. E. G. Corbin, Parlia-
mentary Secretary to the Honourable
Jack Davis

Chairman: Federal-Provincial Com-
mittee, J. S. Mactavish, Environment
Canada

Provincial Government
Representatives

Alberta
Dr. E. E. Ballantyne

British Columbia
Mr. V. C. Raudsepp

Manitoba
Dr. P. Warner

New Brunswick
Mr, L. Chenard

Newfoundland
Mr. K. A. Oakley

Nova Scotia
Mr.E. L. Rowe

Ontario
Mr. R. G. Barrens

Prince Edward Island
Mr. A. J. Hiscock

Quebec
Dr. M. J. Giguere

Saskatchewan
Mr. G.W. Howard
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Non-Governmental Organization
Representatives

Professor Max Dunbar

Arctic Institute of North America

M. Serge Hamel

Association canadienne-francaise
pour l'avancement des sciences

Dr. Gerald A. P. Carrothers

Association of Universities and
Colleges of Canada

Mr. Peter Middleton

Canadian Association on the
Human Environment

Dr. W.H. Cruickshank

Canadian Chamber of Commerce

Mr. William Teron

Canadian Council of Utban and
Regional Research

Mr. William Hamilton

Canadian Federation of Agriculture

Mr. Gilles Lamontagne

Canadian Federation of Mayors and

Municipalities

Mr. A.D. Hall

Canadian Forestry Association

Dr.N. E. Cooke

Canadian Manufacturers Association

Mr. James MacDonald

Canadian Labour Congress

Dr. Theodore Mosquin

Canadian Nature Federation

Mr. J. G. Gainer

Canadian Petroleum Association

Mr. R. C. Passmore

Canadian Wildlife Federation

M. Réjean Parent

Confederation of National
Trade Unions

Mr. C. Gordon O'Brien

Fisheries Council of Canada

Mr. Tagak Curley

Inuit Tapirisat

Mr. David McCreery

International Youth Conference

Mr. Louis Renzoni

Mining Association of Canada

Mrs. Marie Marule

National Indian Brotherhood

Mr, Stewart Thiesson

National Farmers Unions

Dr.dJ. G. Nelson

National and Provincial Parks
Association

Dr.F. K, Hare

Royal Society of Canada

Dr. Martin Edwards

Scientific Engineering and Techno-
logical Community of Canada

Professor E. G. Pleva

Social Science Research Council
of Canada

Mrs. Beatrice Bazar

United Nations Associationin Canada

ICIEA Sub-Committee on the
United Nations Environmental
Activities

Departmental Representation

Environment Canada

External Affairs

Department of Agriculture

International Development Studies
of CIDA

Atomic Energy of Canada Limited

Atomic Energy Control Board

Central Mortgage and Housing
Corporation .

Department of Consumer and
Corporate Affairs

Department of Indian Affairs and
Northern Development

Department of Industry, Trade and
Commerce

International Joint Commission

Department of Energy, Mines and
Resources

Department of Labour

Department of National Health and
Welfare

National Research Council

Department of Regional Economic
Expansion

Privy Council Office

Ministry of State for Science and
Technology

Ministry of Transport

Ministry of State for Urban Affairs
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Avant-
Propos

Les lois de la nature sont univer-
selles. L'homme ne peut les transgresser
impunément et ce sont les générations
a venir qui porteront le poids de son
entétement, de son insensibilité etde
son indiscipline vis-a-vis de I'environ-
nement. Cette évidence s'applique non
seulement au niveau local mais tout
aussi bien au plan national etinterna-
tional. Elle se vérifie autantdans le
centre-ville des grandes métropoles
qu’‘au coeur de nos vastes parcs natio-
naux. Elle touche autant I'industrie que
I'individu peu importe ou il se trouve.

La nature a été généreuse pour
I"'homme, tout particuliérement pour
le Canadien; ses pouvoirs de récupéra-
tion n'en sont pas moins restreints.

Elle ne peutrésister aux assauts massifs
etrépétés de millions d’hommes ni a
leurs pillages irréfléchis. L'homme
devra donc apprendre a en respecter
les lois et & vivre selon ses prescriptions
comme toutes les autres créatures de
laterre ont appris a le faire.

Je ne suis cependant pas de ceux
quis‘opposent a |'expansion économi-
que. La population du globe conti-
nuera de s'accroitre, au moins pendant
un certain temps, tout particuliérement
dans les pays sous-peuplés comme le
Canada. |l faudra occuper un plus
grand nombre de bras a des taches
valables et c’est surtout le caractére de
ces emplois plutdt que leur nombre qui
estle noeud du probléme. Ces emplois
devront respecter 'harmoniede la
nature et non y faire obstacle. Aulieu
de menacer la faune et la végétation,
ils devront en permettre |'épanouisse-
ment et la diversification.

Je crois qu’il est possible d'allier
expansion économique etqualité de
I'environnement. || est essentiel de
réaliser ce double objectif. Etc’est
possible au Canada, si nous faisons
I'exploitation de nos foréts en prenant
soin d'en maintenir le rendement, si

nous utilisons les eaux chaudes de nos
installations thermales pour accroitre
nos bancs de poissons, etsi nous
adoptons une foule d'autres moyens
aussi ingénieux les uns que les autres.
Ce qui me préoccupe le plus, c’est
la pensée que I"homme moderne sem-
ble déterminé, @ mesure que la popu-
lation devient plus grande et plus
affluente, & se créer un environnement
morne et terne. La production de masse,
la consommation de masse, |'évacua-
tion de masse qui se traduit par des
montagnes de déchets, sontautantde
caractéristiques d'une époque ot I'on
aoublié|'équilibre de la nature et le
pouvoir régénérateur de nos grands
espaces vierges, équilibre qui est lui-
méme menacé par un mode de vie qui
devient chaque jour plus routinier.
Nous avons manifestement besoin
de nouvelles lois pour protégerun
environnement aussi fragile contre
I"étourderie et I'insatiabilité de I'homme.
Ces lois, pour étre au diapason de la
nature, doivent &tre universelles. Elles
doivent dépasser les cadres locaux,
régionaux ou nationaux et avoir une
envergure globale; elles doivent s'ap-
pliquer autant au pays trés puissant
qu'a son voisin plus modeste; elles
doivents‘appliguer sous toutes les
latitudes etdans tous les climats.
Leslois de la nature sont univer-
selles! Et les lois humaines non seule-
ment peuvent, mais doivent |'étre!
Voila unélémentderéflexion que je
propose non seulement aux Canadiens
mais aussi aux représentants de tous
les pays qui participent & la Conférence
des Nations Unies sur I'environnement.

L]

L'Honorable Jack Davis
Ministre de I'Environnement pour le
Canada



Note de la
rédaction

Le présent rapport porte sur l'état
del’environnement au Canada, en
1972.1l ne s'agit pas d'une déclaration
dela politique canadienne pour|'ave-
nir. Il a été préparé pour la Conférence
des Nations Unies a Stockholm et pour
les Canadiens par des fonctionnaires
de plusieurs ministéres du gouverne-
ment du Canada, et tente de refléter les
recommandations et les commentaires
formulés par les gouvernements pro-
vinciaux et un groupe choisi de
représentants d'organisations privées,
d'industries et de citoyens.

Il existe au Canadatoutcomme
dans les autres pays, des opinions
variées concernant les causes, les
conséquences de la détérioration de
I'environnement et les moyens a pren-
dre pour corriger cette situation. Méme
sila participation des autres gouverne-
ments et des organisations non-
gouvernementales a été trés utile ala
préparation de la présente communica-
tion, le texte n‘'engage qu Environne-
ment Canada, un ministére du
gouvernement du Canada.

Unrapport aussi restreint ne peut
espérer approfondir un sujet aussi
compliqué. Pour les personnes qui
voudraient étudier ces questions plus
afond, nous soumettons les documents
suivants comme partie intégrale du
rapport du Canada a la Conférence des
Nations Unies sur I'environnement.

Conseil canadien des ministres
ressources

Rapportno 1
Comité directeur intergouverne-
mental sur la pollution, mai 1970

Rapportno 2

Comité directeur intergouverne-
mental sur la pollution, octobre
1970

J.W. MacNeill

"La gestion du milieu"—Une étude
constitutionnelle préparée pourle
gouvernement du Canada

Le Conseildessciences du
Canada

Rapportno 3

"Un programme majeur de re-
cherche surles ressources en eau
du Canada”

Rapportno 7
“Les sciences de |la terre au service
du pays”

Rapportno 8
“lLesarbres...etsurtoutla forét"”

Rapportno 9
"“Le Canada... leur pays"”

Rapportno 10
“Le Canada, la science et la mer"”

Rapportno 72
“Les deux épis, ou I'avenir de
I'agriculture”

Rapportno 14

“Lesvillesde I'avenir: les sciences
etlestechniques au service de
I'aménagement urbain”

Rapportno 16
“Mais tous étaient frappés”

Le Conseil des sciences a été créé
parle gouvernement du Canada mais
il jouit d'une liberté compléte pour
examinet, critiquer, commenter, faire
des recommandations et publier les
ouvrages qu’il juge a propos. Etant
donné le caractére indépendant du
Conseil des sciences, les rapports qu'il
publie ne reflétent pas nécessairement
la politique du gouvernement. Ses
opinions sont toutefois respectées et
étudiées.

Environnement Canada
"“Environnement Canada—
L'organisation et ses objectifs”
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En résumé

Nous avons fait une appréciation
de la qualité de notre environnement
au regard de nos caractéristiques
géographiques et climatiques etdans
le contexte de notre distribution démo-
graphique et industrielle. Nous avons
identifié certains problémes sérieux.
On pouvait prévoir que ces problémes
onttendance a se concentrer dans les
régions densément peuplées.

Uneripostefédérale-provinciale-
industrielle concertée aux problémes
d’environnement s'engage. Certains
principes distincts se sont précisés,
notamment “‘garder la pollution a I'inté-
rieur des usines” et “aucun refuge de
pollution.”

Des lois fédérales et provinciales
ont été adoptées pour forcer les nou-
velles industries a fonctionner propre-
ment et accorder aux industries en
place des délais raisonnables pour rat-
traper le temps perdu. Nous avons
adopté |"attitude qu'il faut faire appel
aux meilleures techniques disponibles
pour mettre un frein a la pollution et
pour la réduire.

Cechangement de valeurs dans
les attitudes des Canadiens face ala
qualité de I'environnement est il lustré
par un discours que le Premier ministre
Trudeau faisait 8 Vancouverle ler mai
1971:

“A une époque ol NOUS savons avec
certitude que la biosphére ne peut pas
soutenir indéfiniment la vie, oli nous
nous rendons compte que lesres-
sources dont nous disposons sont
limitées, il se trouve encore des gens
qui persistenta croire que 'homme
fait preuve de génie quand il réussita
vendre des produits dans des embal-
lages de plus en plus attrayants, dont
on n'arrive plus a se défaire. Il y atou-
jours des personnes pour prétendre que
les intéréts des actionnaires ou des
contribuables justifient le fait de déver-
serimpunémentles ordures et les eaux

usées dansles cours d’'eau ouderé-
pandre des fumées délétéres dans
I'atmosphére.

“Certes, nous ne sommes pas assez
ignorants pour croire que la terre va
commencer a produire plus de res-
sources naturelles, @ une cadence
inépuisable. Bien sdr, nous n'aimerions
pas vivre a coté d'un dépotoir et res-
pirer un brouillard fumeux en contem-
plantun océan pollué. Croyons-nous
vraiment qu’un niveau de vie élevé
doitavoir pour corollaire des embou-
teillages quotidiens et un bruit a vous
crever les tympans? Ne pensons-nous
jamais au monde dans lequel nos
enfants et nos petits-enfants devront
affronter la vie? Avons-nous enfin
perdu notre bon sens et faussé notre
échelle des valeurs au point de con-
fondre le bien avec laconsommation,
etlaqualité avec la croissance?

“Les Canadiens peuvent-ils con-
tribuer a résoudre ces problémes
exaspérants, 8 adapter la métaphysique
et|'éthique a une époque techno-
logique? Je le crois.

“Le progrés technologique etl’ac-
croissement démographique ont
atteint, tous deux, unrythme si rapide
que le monde se trouve placé, aujour-
d'hui, de facon précaire, au seuil de
plusieurs courbes exponentielles.

La population et la pollution augmen-
tentaun rythme dangereux alors que
diminuent a une allure non moins
menacante nos réserves de ressources
naturelles et de terres arables. Pendant
un quart de siecle, nous nous sommes
laissés leurrer par un systeme de comp-
tabilité fallacieux qui permet al'indus-
trie, au gouvernement, a l'agriculture —
atous lesrouages du pays — de passer
certains frais au compte de la société
toute entiére. Aucun homme d’affaires
ne calculerait son bénéfice net sans
tenir compte d'abord de la dépréciation
des batiments de son usine, du vieillis-

sementde ses machines et de la dimi-
nution de ses stocks de matiéres
premiéres. Pourquoidonc, alors, les
gouvernements des pays de I'Ouest
continuent-ils & porter aux nuesle
produit national brut? N'est-il pas
temps de préterattention a |'épuise-
ment des ressources, a la détérioration
del'environnement, aux frais sociaux
dus a la surpopulation, al'amoncelle-
ment des déchets? Bref, ne devrions-
nous pas reporter la confiance que
nous avons dans le PNB surune
donnée beaucoup plusrévélatrice, une
nouvelle statistique que |'on pourrait
appeler le profit social net?”

Le Canada n’estqu’un membre de
la famille des nations. Les problémes
d'environnementque nous cherchons
arégler n"appartiennent pas qu‘a nous.
Lorsqu’on envisage la position du
Canada dans le contexte de I'environ-
nement mondial, il est évidentque
nous avons un role responsable a
jouer dans lamise au point de solu-
tions aux problémesd'importance
nationale etinternationale. Tout comme
les autres pays, le Canada est exposé
aux agents de pollution venant de
I'extérieur; ses cOtes baignées par trois
océans sontexposéesaux agents de
pollution en provenance d'autres pays.
lln‘y a pas de domaine ol la coopéra-
tioninternationale s'impose avec au-
tantd'acuité.

Onn’a pas encore déterminé les
répercussions globales des agents de
pollution sur I"atmosphére de la terre.
Les déplacements de ces agents de
pollution au-dela des frontiéres politi-
ques etleurs répercussions ultimes sur
I'environnement des autres pays etsur
les océans est une question qui inté-
resse beaucoup le Canada. lIn'y a pas
de pays ot les répercussions sont aussi
manifestes qu’au Canada. Au cours
des mois d'été, notre territoire estex-
posé a des vents dominants sud-ouest,




et une proportion importante des

agents de pollution de |"airqu'on
trouve en Ontario, au Québec et dans
les provinces de I'Atlantique vient des
Etats-Unis.

Le Canada reconnait la nécessité
des réseaux de surveillance de l'envi-
ronnement internationaux etd’une
banque de données internationale sur
lesquelles on pourraits’appuyer pour
prendre des décisions sages concernant
lesréglements a adopter. Ce genre de
systéme devrait étre congu de fagon &
permettre aux gouvernements du
monde entier de prévoir les problémes
au lieu toutsimplement d’y réagir. Le
cycledela vie estdélicat. On sait trés
peu de choses sur les répercussions de
plusieurs produits chimiques qui en-
trent dans notre environnement. De
quelle fagon réagissent-ils, indivi-
duellementet en groupes? Quelle est
leur durée? Non seulement faut-il
surveiller les matiéres dangereuses
connues mais des travaux coopératifs
derecherche s'imposent pour découvrir
les milliers de substances inconnues.

A titre d'importateur etd'exporta-
teurimportantd'aliments et de denrées
alimentaires, le Canada appuie la mise
en place d'un programme de surveil-
lance des agents de contamination des
aliments. L’'homme et la faune sont
vulnérables aux produits chimiques qui

s'immiscent dans le cycle de |'aliment.
Des produits chimiques toxiques en-
trent dans les aliments de plusieurs
facons et se multiplient jusqu’a
100,000 fois. Il est évident qu'il n'est
pas nécessaire que le coltde la pro-
tection de l'environnement tant au ni-
‘veau national qu‘au niveau interna-
tional, soit élevé. La technologie est
disponible: de nouvelles technologies
“verront le jour bientdt.
Un autre élément vient s'ajouter
“sur lascéne internationale, soit la
‘répartition des avantages. Monsieur

U.Thant, ancien secrétaire général des
Nations Unies, exprimait "opinion de
plusieurs Canadiens dans son allocu-
tion ala séance d'ouverture du Comité
préparatoire pour la Conférence des
Nations Unies sur l’'environnement:

"...Une nouvelle civilisation
caractérisée par un plus grand nombre
d’'étre humains, unevie plus longue et
une qualité de vie améliorée, a fleuri
au cours des deux derniers siécles et
s'étend lentement au monde entier,

On n'a pas encore assuré une justice
dans la répartition mondiale de ces
avantages. En fait, on s'est grandement
préoccupe au cours des vingt-cing
derniéres années d’améliorer la partici-
pation des pays plus pauvres a ces
avantages etde stimuler leur dévelop-
pement.

On vient maintenant de prendre
conscience d'une nouvelle dimension
inquiétante de |'épanouissementde la
civilisation industrielle: |'homme s’est
soudainement éveillé aux dimensions,
ala rapidité etaux répercussions mas-
sives des procédés de production sur
lesrichesses et la configuration de
cette planéte et sur ses équilibres bio-
logiques de base. L’'homme ne peut plus
avoir comme principale préoccupation
celle de produire & tout prix sans tenir
compte des répercussions sur l’'envi-
ronnement. Le contrdle des répercus-
sions des procédés de production
nécessitera une nouvelle fagon de
concevoirI'économie, de nouveaux
instruments juridiques, de nouvelles
dispositions administratives et de nou-
velles priorités gouvernementales. Je
suis convaincu que les hommes et les
institutions pourront s‘unir pour ré-
soudre ce probléme; en effet, poussé
par la nécessité, |'homme sait s"adapter
ade nouvelles conditions.”
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