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PREFACE

This publication presents statistical series detailing human activities which have a potential
for imposing stress on the natural environment. Although many of the data have previously been
published by Statistics Canada, they are presented here for the first time within a thematic
framework related to the environment. The organization of information according to watersheds
of Canada, for example, presents these statistics in a new light.

This report was prepared in the Office of the Senior Adviser on lntegration, primarily by
AM. Friend, L.L. Kaplansky and B.W. Mitclell.

Considerable assistance was obtained from other groups in Statistics Canada and other
federal government departments. This help is gratefully acknowledged, with special thanks to the
Drafting Unit of the Water Resources Branch, Inland Waters Directorate, Fisheries and Environ-
ment Canada.

Comments on this report are welcome and should be addressed to H.J. Adler, Senior Adviser
on Integration.

PETER G. KIRKHAM,
Chief Statistician of Canada.



SYMBOLS

The following standard symbols are used in Statistics Canada publications:
.. figures not available.
... figures not appropriate or not applicable.
— nil or zero.
- - amount too small to be expressed.
P preliminary figures.
I yevised figures.

¥ confidential to meet secrecy requirements of the Statistics Act.

NOTE

In some tables, figures will not add to totals, because of rounding.
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INTRODUCTION

Getting and spending, we lay waste our powers:
Little we see in Nature that is ours;
We have given our hearts away, a sordid boon!

William Wordsworth, 1770 - 1850

The Romantic poets decried the sordid environ-
mient created by the process of industrialization. These
sentiments were dismissed as too pessimistic in an age of
scientific and technological progress. The traditional
bounds which limited man’s productive capacity zp-
peared to be steadily expanding and it did not appear
that this process would stop short of fulfillment of ait
the material needs of mankind — the Malthusian warning
notwithstanding.

As the Malthusian warning seems to approach
reality for the economically impoverished and densely
populated countries, other limits to conventional econ-
omic growth patterns appear on the horizon for the
industrialized countries. These limits are imposed by the
environmental transformations effected by man’s activ-
ities as producer, consumer and accumulator.

Canadians are becoming increasingly concerned
about the risks to human health and to natural ecosys-
tems as a result of environmental contamination ard
other man-caused stresses. That human activities cen
drastically alter the suitability of landscapes for human
existence is a fact that has been recorded since ancient
times. Today the scope and scale of these transforma-
tions has increased markedly. As the amount of wilder-
ness area decreases at an increasingly rapid rate, man no
longer has the ready option to become a fugitive species,
to escape to a new continent, as in centuries past. Havirg
run out of new parts of the planet to colonize, we are
now forced to turn our attention to maintaining the
quality of the present environment to ensure the survival
of future generations.

The degree of stress placed on natural comm-
nities as a result of human activities would appear to be
a function of the size of the human population, the
sophistication and use of its technology and the degree
of environmental awareness.

It is the purpose of this publication to outline
certain classes of human activity which produce stress on
the natural environment. Hopefully, the availability of
this information will allow further analysis by others,
improving our understanding of man’s impact on th:
environment. A necessary foundation for such analysis
may be found in the quantitative description of human
activities which act potentially as environmental stress
generators,

In this publication, several major categories of
“man-caused’ stressors have been selected and examinec

on the basis of their presumed importance in effecting
environmental transformations. A major criterion was
that most of these data be available from Statistics
Canada sources, in effect making this in part an attempt
to synthesize much of this department’s available infor-
mation pertaining to the environment.

Over the years, Statistics Canada has collected and
compiled data in many areas which have some bearing
on the question of environmental transformation. It was
felt that many of these data could contribute to the
understanding of some of the underlying relations bet-
ween man-made activity and stress on the environment.
Naturally and it is quite evident from the statistics
compiled for this publication, the available data were
collected for other purposes: nevertheless, selecting and
recasting the information with an environmental pers-
pective in mind can contribute to the improvement of at
least one component of a comprehensive description of
the environment and its related dynamics.

The statistics are not intended to show deteriora-
tion (or improvement) of the quality of the environ-
ment. Data of this kind, referred to as *“response” data,
are now being developed by the Department of Fisheries
and the Environment. At some future date, it would be
useful to correlate “stress” data of the type employed in
this book with “response” data.

Some Comments on the Data

The reader will discern a somewhat uneven presen-
tation of data. There is, for example, greater detail in the
series on population and agricuttural characteristics by
watershed than in other series. The novelty of the
information made this worthwhile. In the energy chap-
ter, some new (and somewhat complex) statistical infor-
mation has been introduced. Most of the remaining data
are summaries of already published series, although some
are from sources other than Statistics Canada. These
latter series are included primarily to complement Statis-
tics Canada data; however, due to resource constraints,
the process of choice was of necessity somewhat eclectic
in the face of the large and growing body of statistics
relevant to the environment that is produced outside
the department.

Highlights

Watersheds

National data, when disaggregated, are usually
presented according to provinces, municipalities and



other political entities. Using the concept of natural
statistical areas,! this chapter divides Canada into a
manageable number of watersheds and presents data,
particularly population characteristics, for those areas.
Maps and a coding system are included to aid the reader.
Watershed information may also be found in the chap-
ters on agriculture and manufacturing.

Renewable Resources

This topic is covered in the chapters dealing with
agriculture, forestry and fisheries. Abundant data exist
for agriculture and forestry; however, there is less infor-
mation on fisheries. Significant data gaps that do exist
have been identified in the chapter introductions. Some
manipulation of data was carried out to obtain indica-
tors of technological change in agriculture and the
depletion of forest resources. The competition between
urban and agriculture uses for land in good growing areas
is iltustrated in chart form and through the use of
airphotos.

Transportation

The transportation chapter presents information
that will allow an assessment of the amount of environ-
mental stress imposed by transportation related factors,
including network mileages, vehicle stocks and the move-
ment of goods and passengers. Data on less visible but
environmentally significant networks such as oil and gas
pipelines and electric power corridors are also included.
The spatial distribution of major electric power lines and
roads and highways is illustrated in map form.

Manufacturing

In this chapter, attention is focussed on the trans-
formation processes. The first set of tables examines

1 For an explanation of how these areas were arrived at,
see Appendix 1.

manufacturing activity in terms of number of establish-
ments, production workers, value added and fuel and
water use, with manufacturing industries grouped into
high-, medium- and low-stressor categories. A sccond set
of tables contains data from claims for pollution abate-
ment equipment and its installation under the Acceler-
ated Capital Cost Allowance Program (ACCA). Selected
inputs and products of the manufacturing industry that
have high environmental impact form the basis for a
third set of tables.

Energy

The final chapter covers various aspects of energy
supply and use and emphasizes changes in energy sources
and consumption. All the quantities of fuels and electric-
ity have been converted to British Thermal Units
(B.t.u.’s) as a basis for comparing equivalent heat con-
tent regardless of source.

The chapter concludes with a set of statistics on
the production, use and reserves of petroleum and
natural gas. Other data on energy use may be found in
the chapters on agriculture and transportation, where
information concerning the rapid growth of energy
transportation networks is provided.

Appendices

Appendices 1 -9 contain the detailed watershed
tables on agriculture, household water sources and sew-
age disposal facilities, and manufacturing activity. Also
included is an explanation of how the watersheds were
delineated and how the population census and manufac-
turing data were retrieved with respect to these water-
sheds.
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WATERSHEDS

In recent years, the demand for socio-economic
data by natural spatial units, as opposed to those defined
by administrative and political boundaries, has been
growing. Conceptually, the watershed is reasonably
simple to construct because its boundaries - heights of
land = are well defined.

The actual number of watersheds in Canada, how-
ever. id far greater than the number that can be properly
displayed, hence there is a need to aggregate watersheds
at various levels. The aggregation process also includes
two basic factors: first, rver basins have a natural
hierarchical base for classification; and second, the den-
sity of population and the intensity of economic activity
vary greatly by location. Thus, in the more densely
populated parts of the country, river basins are more
finely differentiated than in the lightly or unpopulated

regions.

The coding system used is such that the specified
wutersheds can be aggregated up to the level of the five
Canadian drainage basins. There are three levels of
aggregation: the specific watershed receives a three-digit
tode; a natural grouping of watersheds, a two-digit code
and the five drainage basins are each given a one digit
tode. In addition, watersheds which cross provincial
boundaries have been split into their provincial parts.
For example, the Qu'Appelle River (241), with a
Manitoba part (241-46) and a Saskatchewan part
(241 - 47), is a sub-division of the Assiniboine grouping
(24). which is a component of the Hudson Bav Drainage
Bisin (2).

Another approach, the presentation of data for
biomes, was also examined. This work, however, was not
completed in time for inclusion in this publication,
though it is hoped that the socio-economic data base by
biomes can be made available in the future.

Data

The following tables, as well as those in the other
chapters of the publication, are examples of data which
have the potential to be related to natural areas. Only
those data with some bearing on water use or quality
were selected. Census of Population and Census of
Manufactures data are collected and coded geograph-
ically and, therefore, can be organized and retrieved with
respect to delineated areas. A more detailed explanation
of how this was done is found in Appendix 1.

Tlie tables are summary population statistics from
the 1971 Census of Canada for some of the more heavily
populated watersheds. It will probably be possible to
present data from future censuses in terms of these
watersheds; unfortunately, however. historical data can-
not be shown this way.

It should be noted that the areal measures of the
sheds were calculated using a different method than was
used for retrieving the other data. The areal measure-
ments are approximations only and should be used more
as relative indicators of size than as absolute measures.
The data related to population, water and sewerage
facilities for households, agriculture and manufacturing
establishments, for all the watersheds, can be found in
Appendices 3-6. Summary tables of these data are
provided in the relevant chaptars.
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Watershed Code and Provincial Code

1. Atlantic Basin

10. Atlantic Ocean
100- 10 Labrador
101 - 10 North Coast Newfoundland
102 - 10 Trinity Bay
103-10 St. John’s
104 - 12 South Coast Nova Scotia

11. Gulf of St. Lawrence
110 North Coast Mainland:
110-10 Labrador
110-24 Quebec
111-10 West and South Coast Newfoundland
112 - 24 North Gaspé Peninsula
113 West Coast Mainland:
113-12 Nova Scotia
113-13 New Brunswick
113-24 Quebec
114 -11 Prince Edward Island
115- 12 Cape Breton Island

12. Bay of Fundy
120 - 12 Nova Scotia part
121 -13 New Brunswick part

13. Saint John River
130 Saint John River:
130 - 13 New Brunswick part
130- 24 Quebec part

14. St. Lawrence River
140 - 24 Saguenay River
141 - 24 Québec City
142 - 24 Chaudiére River
143 -24 St. Maurice River
144 - 24 Eastern Townships
145 - 24 Eastern Laurentians
146 - 24 Montréal
147 West St. Lawrence:
147-24 Quebec part
147-35 Ontario part

15. Ottawa River
150 Lower Ottawa:
150 -24 Quebec part
150-35 Ontario part
151 Upper Ottawa:
151-24 Quebec part
151 -35 Ontario part

16. Lake Ontario
160 - 35 Belleville
161 -35 Trent System
162 - 35 Oshawa-Colbome
163 -35 Toronto
164 - 35 Hamilton
165 - 35 Niagara Peninsula

17. Lake Erie and Lake St. Clair
170 - 35 Grand River
171 - 35 Erie Shoreline
172 - 35 Thames River
173 -35 Sydenham River

18.

19.

Lake Huron

180 - 35 South Huron

181 -35 Georgian Bay-Lake Simcoe
182 - 35 North Huron

Lake Superior
190 - 35 Lake Superior

2. Hudson Bay and Ungava Basin

20.

21

P

24.

East plus Ungava
200 - 24 East plus Ungava

. South and West

210 South and Southwest:

210-24 Quebec part

210 -35 Ontario part

210-46 Manitoba part

211 North of Nelson River:

211-46 Manitoba part including Churchill
211-47 Saskatchewan part

211-48 Alberta part

211-61 Northwest Territories part

2. Nelson River

220 -46 Nelson River

. Lake Winnipeg

230 Lake Winnipeg:

230-35 Lake of the Woods (Ontario)

230-46 Lake Winnipeg Shoreline (Manitoba)
231-46 Red River

232 Dauphin:

232-46 Manitoba part

232-47 Saskatchewan part

Assiniboine River

240 Assiniboine and Souris:
240 -46 Manitoba part
240-47 Saskatchewan part
241 Qu’Appelle River:
241-46 Manitoba part
241-47 Saskatchewan part

. Saskatchewan River

250 Saskatchewan River:

250-46 Manitoba part

250-47 Saskatchewan part

251-48 Upper North Saskatchewan (above Ed-
monton)

252 Lower North Saskatchewan:

252-47 Saskatchewan part

252-48 Alberta part

253 South Saskatchewan and Red Deer:

253-47 Saskatchewan part

253-48 Alberta part

254 -48 Bow River

3. Arctic Basin
30. Mackenzie River

300 Mackenzie River:
300-47 Saskatchewan part



Watershed Code and Provincial Code — Concluded

3. Arctic Basin - Concluded:
30. Mackenzie River — Concluded:

81.

32

33

300-48 Alberta part

300-59 British Columbia part
300-60 Yukon part

300-61 Northwest Territories part

Athabasca River

310 Athabasca River:
310-47 Saskatchewan part
310-59 Alberta part

Peace River

320 Peace River:

320-48 Alberta part

320-59 British Columbia part

Arctic Ocean
330-61 Arctic Ocean (Arctic Islands and North
Shore Northwest Territories)

4. Pacific Basin
40. Columbia River

400 - 59 Columbia River
401 - 59 Okanagan River
402 - 59 Similkameen River

41. Fraser River
410 - 59 Upper Fraser River
411 -59 Thompson River
412 - 59 Lower Fraser River (Vancouver)

42. Yukon River
420 Y ukon River:
420-59 British Columbia part
420-60 Yukon part

43. West Coast
430 Alsek River:
430-59 British Columbia part
430-60 Yukon part
431 -59 Northern Coast
432 - 59 Southern Coast
433 - 59 South Vancouver Island (Victoria)
434 - 59 Skagit River

5. Gulf of Mexico Basin

50. Guif of Mexico Basin:
500 Guif of Mexico Basin:
500-47 Saskatchewan part
500-48 Alberta part



Map — 1.1

The Atlantic Drainage Basin
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Map — 1.2
The Hudson Bay and Arctic Drainage Basins
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TABLE 1.4. Population, Area and Densiry for Drainage Basins and Primary Watersheds, 1971

St. Lawrence River

Ottawa River. .

Lake Huron

Lake Superior .

St. Lawrence River and Great Lakes?

Hudson Bay and Ungava Basin

Nelson River. .

Lake Winnipeg

Watershed

..............................

@hlffof Mexico Basini. . .. ... 0 ULl 0T

I The areas are approximate and should only be used as relative indicators of size.

These are figures for the Canadian portion of the Great Lakes Basin only. The following are population figures lor the American

portions of those

Source: Special tabulation b

Major Tributaries,

Code Population Areal P%':,L[‘ll;:iy‘m
il § - square miles | persons per
square mile
1 15,481,700 510,991 30.3
'i 10 716,275 131,627 5.4
|
| 11 1,089,635 124,671 8.7
14 5,276,660 82,909 63.6
% 15 1,178,150 57,977 20.3
16 3,981,490 12,273 324.4
| 1,472,295 9,394 156.7
18 966,330 36,549 26.4
| 19 150,340 30,972 49
ll 14-19 13,025,265 230,074 56.6
2 3,669,060 1,335,650 8.7
| 220 30,315 34,435 0.9
| 23-25 3,336,175 328,067 10.2
3
300, 310, 320 240,945 650,458 0.4
4 2,153,125 381,714 5.6
|
40 252,030 39,685 6.4
| a1 1,261,595 89,693 14.1
5 13,825 9,905 1.4
. —__ = ——

basins in 1970: Lake Ontario, 2,898,485: Lak> Erie, 10,111,571, Lake Huron, 1,390,880; Lake Superior, 4 33:
Lake Michigan, 10,566,266, " o e 5

Canada Centre for Inland Waters, Environment Canada, Burlington, Ontario, 1973.

y the Census Field, Statistics Canada; Population Estimates for the Great Lakes Basins and their
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TABLE 1.5. Populations of Selected Watersheds Which Contain Census Metropolitan Areas (CMA's) and Other Large Cities, 1971

. : City, CA
Total Population City, CA .
Watershed Code population iA1Ea density or CMA p;’;lﬁxgn
”‘l square miles | persons per
| square mile
|
Saint John River . ., .. ... N -k 130 337,080 14,542 23.2 |SaintJohn,CMA. . . ... ......... 106,744
St. Lawrence River . . .. . ... oo v v v, 14 | 5,276,660 82,909 63.6 (Québec, CMA. . . ... ... ........ 480,502
{ Trois Rivieres, CA . . . . .......... 97,930
1 |Montréal, CMA. .. ... .......... 2,743,208
| Valleyfield, CA. . . .. ... ........ 37,430
| Cornwall, . . . .. .............. 47,116
Kingston, CA. . . .. ... ... ...... 85,877
Saguenay River . . .. .. .. ... ....... 140 267,400 34,022 7.9 |Chicoutimi- Jonquiére, CMA . . . . . ... 133,703
St.Maurice River . . . . . ............ 143 183,510 i 17,536 10.5 |Shawinigan, CA. . . . . ... ... ..... 57,246
OttawaRiver . .. ................ 15 1,178,150 i 57977 20.3 |Ottawa-Hul, CMA . .. . ... ... ... 602,510
Lake Ontario .. ................. 16 3,981,490 12,273 324.4 |Oshawa, CA. . . . . . ... ... ...... 120,318
Toronto, CMA . . .. ... ... . ..... 2,628,043
I Hamilton, CMA. . . ... . . ... ..., 498,523
hrent System §. . . ... . geae. 161 193,760 5,198 37.3 |Peterborough, CA . . . . .. ... . ... . 63,531
Niagara Peninsula . . .. .. ... .... . ... 165 389,775 ’ 1,268 3074 | St Catharines- Niagara, CMA. . . . . . .. 303,429
Lake Erie and Lake St. Clair. . . . . ... ... 17 1,472,295 9,394 156.7 (Windsor, CMA . . . . . ... ... ..... 258,643
GrandRiver . . ... . .............. 170 489,875 2,999 163.3 |Kitchener - Waterloo, CMA . . . . . .. .. 226,846
] Brantford, CA . . . ... .......... 80,284
ThamesRiver . . . . ... ............ 172 426,045 2318 183.8 |London.CMA . . ... ... ........ 286,011
Lake Huron . .. . ... ... .. ...... 18 966,330 | 36,549 264 [Sarnia, CA. . . . . ... 0 i 78,444
Lake Winnipeg . . .. .............. 23 625,845 108,453 6.0
Red River and Assiniboine River . . . ... .. 231 and 24 1,247,085 72,267 17.0 |Winnipeg, CMA. . . . ... ..., ... 540,262
Regina, CMA . . . . .. ..o .. ‘ 140,734
Saskatchewan River, . , . .. .. .. ...... 25 1,870,510 157,344 11.9 (Edmonton, CMA ... . .......... 495,702
South Saskatchewan River. . .. .. .. .... 253 and 254 952,275 68,769 13.8 |Saskatoon, CMA . . . . .. ... ...... 126,449
| Lethbridge . .. . .............. 41,217
Calgary, CMA. . .. .. .. cov i 403,319
RedDeer . . . . ... ... ... ...... 27,674
Columbia River . . . ... ............ 40 252,030 39,685 6.4
Okanagan River . . .. .............. 401 113,160 3,262 347
FraserRiver . . . .. .. ... .......... 41 1,261,595 89,693 14.1 |Prince George, CA . . . . . ... .. .... 49,100
Vancouver, CMA. . . .. .......... 1,082,352
Thompson River . . . . ... .. ........ 411 100,820 21,685 4.6 |Kamloops, CA . . ... ........... 43,790
Source: Same as in Table 1.4.
TABLE 1.6. Watersheds with High Population Densities, 1971
Watershed Code Population Area P%[;:l:}:iyon
square miles persons per
square mile
STorontoll M. BB o L L s i et e e e e e e ke e e s 163-35 2,434,505 1,203 2,023.7
Momtrdall . . ... ... ... 146- 24 2,667,375 1,926 1,384.9
Hamiltonl . . . . .. . . e e 164-35 630,530 996 633.1
Lower Fraser RiVer. . . . .« o v v vt vttt i it it nnencnnenens 4]12-59 1,007,420 2,389 421.7
Niagara Peninsula. . . .. .. .. ... ..... . ...... . ... Lo 165-35 389,775 1,268 307.4
Thames River . . . .. ... ... ... ... .t iiianenn 172-3§ 426,045 2,318 183.8
GrandRiver . . .. ... ... ... 0o AT TR ] PR R | 170-35 489,875 2,999 163.3
West St. Lawrence (Quebecpart) . ... ... ..., .. ............. 147-24 64,010 395 162.1
Lower Ottawa (Ontario part) . . . . . o« v v v v v n e i e n e s s as 150-35 479,175 3,700 129.5

1 These sheds are constructed to enclose an urban area and may contain a number of small river basins.

Source: Same as in Table 1.4.
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AGRICULTURE

Traditional agriculture, from the perspective of
material transformation, is the extension of the natural
process in which energy is obtained from solar radiation
and transtormed through the process of photosynthesis
into biological matter. Livestock production is a second-
ary natural process in which the energy is obtained from
the solar energy contained (irapped) in the plants con-
sumed. In traditional agriculture, part of this “seconday
energy source” (work animals) was utilized in ploughinz,
harvesting and carrying materials and people. Thus, there
was little need for energy from outside sources. Simi-
larly, the cycle of sustained yields. i.e., upkeep of soil
quality, was maintained by “recycling” nutrient matter
and by crop rotation. Man’s intervention in this naturzl
process consisted primarily of the elimination of the
undesired, and selection of the desired species, and the
provision of the best possible environment for cultiva-
tion.

As the need for food has increased, however, the
result has been an ever-growing demand for both direc
and indirect energy inputs into the process, as illustrated
by the increasing dependence of agriculture on complex
machinery aud chemical fertilizers. The spectaculas
achievements in yields and output per man in modern
agriculture are largely the result of (wo factors: the
application of scientific knowledge and changes in the
organizational structure of agriculture as influenced by
market imperatives. It is to a large measure the long-term
effects of these scientific interventions and structural
changes in modern agriculture that have given rise to
environmental concerns.

The major environimental concerns in agriculture
are related to competition for land, the reliance on
certain kinds of inputs for high productivity and the
changing structure of agriculture, such as increasing
monoculture and animal feed lot production. The prob-
lems are briefly commented on below, although such
“problems” must be weighed against the great success
of Canadian agriculture as a producer of food. not only
for national needs, but also as a major supplier for the
world market.

Competition for Land Between Agriculture Uses and
Requirements for Urban Growth and Industrialization

This problem should not be considered in terms of
total farmland (as may be the case in densely populated
countries) but rather in the context of relative scarcity
of land suitable for agriculture. The length of the
arowing season, for example, is a key factor in deter-
mining the quality and quantity of agricultural produc-
tion, In Canada, only about 10% of farmland has a
growing season in excess of 80 days, but many of these
arcas are in great demand for residential and industrial
purposes. The narrow *“fruit belt” of the Niagara Penin-
sula and the rich farmland of the Lower Fraser Valley
are two evident examples. Airphotos 2.5 and 2.6 present
a striking example of the speed with which conversion

from farmland to urban uses often takes place. Air-
photos 2.7 and 2.8 show other aspects of land competi-
tion in the rural-urban fringe.

The Increasing Reliance on Chemical Fertilizers, Herbi-
cides and Insecticides in the Agricultural Process

Traditionally, the productivity of the land was
maintained by rotating crops, allowing some fields to lie
fallow and returning animal manures and crop residues
to the land. These practices have been supplemented,
and to a large extent replaced, by the use of chemical
fertilizers. For the use of fertilizers to be most effective,
their application must be related to the soil, its type,
condition and drainage and to climate conditions;
otherwise, the nutrients will accumulate in the surface
and ground waters, making the water unfit for other uses.

The benefits derived from the use of pesticides,
although great, are now being increasingly weighed
against the unexpected and often adverse effects. Des-
truction of waterfow! populations due to mercurial seed
treatments and DDT and the side effects on farm work-
ers and rural populations of aerial applications of chemi-
cals are two well documented examples. Perhaps even
more important, though, is the fact that the long term,
and possibly synergistic effects of exposure to chemicals
are virtually unknown with the evidence of adverse
effects becoming visible only after many years.

This problem may also be compounded by two
other factors. Firstly, many new chemicals whose long-
run effects are unknown are being placed on the market
each year and secondly. since urbanization is encroach-
ing on some of Canada's best farmland, poorer farmland
may have to be used, with a concomitant increase in the
demand for fertilizer, pesticides and herbicides.

Structural Changes

The environmental impact of structural change in
agriculture is more difficult to assess than the more
specific technological changes. Recently, the increasing
specialization of large-scale “agro-industries™ has become
a concern. Examples of this type of activity are the
planting of single (or related) crops over extensive areas,
sometimes referred to as “monoculture”, and the in-
creasing intensity of production within relatively small
spaces, for example, animal feed lots and chicken hatch-
eries. The latter can also result in a pollution problem
related to the disposal of wastes. Such developments are
considered by some to be environmentally unsound
because they lack the healthy symbiotic relationship
obtained from species diversity. Such systems seem to
require increasing reliance on artificial means in terms of
chemical inputs, genetic control and, in the case of meat
production, creation of high energy use “indoor” envi-
ronments.



Agricultural Land as a Recipient of Urban Waste

An animal feed lot and an urban settlement have
many similar problems in the collection of food and
disposal of waste. With increasing urbanization and
industrialization, there is a demand for the surrounding
agricultural land for this disposal, resulting in actual and
potential sources of hazard, not only from the accumula-
tion of heavy metals and toxic materials, but also
because of the concentration of pathogenic organisms.
Air pollution brought about by a metropolis or an
industry influences plant growth by direct toxic action
and by changing the spectrum of the light reaching the
plants. Since urbanization is often focused on regions of
high agricultural activity, the combined impact neces-
sitates exploitation of the poorer land for farming.

Data

Exhibits 2.} to 2.3 contain data on farmland use
for Canada and the provinces from 1901 - 71. Chart 2.4
illustrates the fact that urban living space is in competi-
tion with agriculture for the land in the warmest parts of
the country.

Table 2.10 and Chart 2.11 provide data on quan-
tities of fertilizers sold. The sharp drops in 1969 and
1970 were due to cutbacks in grain planting because of
surptuses. The data on pesticides (exhibits 2.12 to 2.14)
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are given in value of sales rather than quantity. Although
data are collected on quantity it is not possible, at this
stage, to reduce these to a common denominator such as
“pounds of active ingredients”. Certain types of pesti-
cides were aggregated due to confidentiality restrictions.
The data represent only part of the picture because
expenditures by all levels of government on pesticides
are not readily available. Most of these expenditures
are for control of forest insects and weeds along highway
rights of way.

Further details of the summary statistics of area
fertilized, sprayed with pesticides and irrigated as
presented in Table 2.15 can be found in Appendix 4.

The potential polluting properties of animal wastes
are highlighted in Table 2.16. Livestock, by type, are
multiplied by coefficients to arrive at an estimate of the
nitrogen and phosphate content of their manures.

Crude indicators outlining the changes in agricul-
tural inputs are presented in Table 2.17 and Chart 2.18.
Tables 2.19 and 2.20 cover the main uses of grain.

Table 2.21 summarizes the data collected by
watersheds for some of the more important “agricul-
tural” watersheds. Agriculture data for the remaining
watersheds can be found in Appendices 4 and 5.



TABLE 2.1. Farms and Farmlands

} 190! ! 1911 I 1921 l 1931 ‘ 1941 J 1951 19611 1971
. i 1 | i b, - =
millions of acres
g R BRSNS | B | By WA (i o (0] 4 ’ oo IR 7886
Improved farmiand: | I ‘
(C e To LS R SR I L L ¥ 2 20.1 BT 50.0 58.3 | 56.3 | 62.2 62.4 68.8
e s L O B R A S S S L ' | - 7.6 8.0 3518 (ol 10.2 10.2
Summerfallow . .. ... ................ L 28 12.0 17.0 23.5 22.0 28.2 26.7
O i e e A | L 5 Il 2.4 3534 2.6 2§ 2.4
ataleg: o0 3. b S0t L e b . R 30.2 | 487 | 708 l 85.7 “ 916 | 969 ‘ 103.4 108.1
Unimproved farmland: ! I \
R L e ) 175 238 [ ge6l 28§ sl 1o iiEs
il ™, koo O o SIERTIREE AT [ 165 | 428 | 463 50.7 597 | 544 519 50.0
Tl el FEEE - F Tl I A 1 33.3 60.2 70.1 i 77.4 81.9 77.2 69.1 61.5
| | I
Gianditetal M. . | A8 | delt R D DL l 63.5 108.9 | 1409 | 163.1 173.5 174.1 172.5 ' 169.6
i thousands
NiumbErefifagms’.”. 9N o ) gl o, o L DL L. ] 511.1 ‘ 682.8 I 711.1 [ 728.6 | ) I 623.1 ' 4809 ‘ 366.1

acres
Average sizeoffarms ... ................ 124,2‘L159.5 ‘ 198(1J 223.9] 236.71 279,41 358.7 | 463.3

I For the 1961 Census, the definition of a census farm was changed from an agricultural holding of either more than three acres or
one to three acres with annual production valued at $250 or more, to an agricultural holding of at least one acre with annual agriculture
sales of $50 or more.

Source: Catalogue 21-503, Handbook of Agriculture Siatistics (August 1955); 1941 Census of Canada, Vol. V111 (1); Catalogue
96-701, 1971 Census of Canada.




Chart — 2.2
Farms and Farmland

Miliions of acres Number of farms
180

900.000

800.000D

1901

Source: Same as in Table 2.1.
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TABLE 2.3. Farms! and Farmlands by Region

1901

Number of farms:

ASTEERCIIE I L S Vs s . B LY
(chon ] A g AT SRS I Y R S
Prairie

Average size of farms:
ANt CR b e L B | . L
(UTRRER ) gl 75 s el L
Prairie

...........................

Improved farmland:

IATRAOEIOZ. . . . 0o ! e v oo s e e e B

(o | B S Pt U AR IR

Improved farmland as a percentage of total land area:
A I O I USRS I—
(G GO S
Prairie

British Columbia

102

104

279

230

3,393

1

1911

104.4

361.8

199.2

17.0

105

104

289

150

3,471

20,706 | 21,815

5,598

474

10.5

5.8

24

0.2

22,970

478

10.8

6.1

6.5

0.2

1921

97.8

335.7

255

220

104

119

344

130

3,128

22,234

44,863

544

9.7

34

10.2

0.2

1931 1941
IS L] _

thousands
86.3 77.1

328.1 3329

288.1 296.5
26.1 26.4

acres

112 116
122 122
381 405
136 153

thousands of acres

2,941 2,785
22,267 | 22,426
59,819 | 65,532

705 893
el 8.6
4.1 3.9
11357 15.0
0.3 0.4

1951

284.3

248.7

264

125

132

498

178

2,343

21500

71,840

1,148

189

38

16.5

0.5

1961

334

217.1

210.4

19.9

163

151

617

226

1,832

19,897

80,370

1,303

1.5

216

18.4

0.6

197

156.0

174.7

18.4

205

172

765

316

1,387

17.314

87,691

1,755

i1

B.1

20.2

0.8

1 For definition of a census farm and the changes in the definition, see footnote 1, Table 2.1.
2 Newfoundland included in the Atlantic region, 1951 -71.

Source: /957 Census of Agriculture,Vol. IV (1 and 2); /971 Census of Agriculture, Vol. IV (1 - 3).



Chart — 2.4
Distribution of Farmland and Urban Population Relative to Good Growing Conditions

Percentage Percentage
40 -— - 4

Percentage

B of farmland -
Percentage of
urban population
3l —— == 30
D5 i=—= = 125
20) = — 20
15 — | — 15
0 — — 10
£ — = 0

10—19 20 — 29 30 — 39 40 — 49 50 — 59 60 — 69 70 —79

Quality of growing conditions
(Estimated number of days from barley ripening to first fall freeze)

Source: Unpublished data from G.D.V. Williams, Agriculture Canada.



Airphoto — 2.5

An Example of Conversion of Farmland to Urban Uses
in the Toronto C.M.A., 1949-1974

1949

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources.




Airphoto — 2.6

An Example of Conversion of Farmland to Urban Uses
in the Toronto C.M.A., 1949-1974

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources. &




Airphoto — 2.7

Land Use Competition in the Rurali-Urban Fringe:

Agriculture, Highway 401, and an Auto Wrecking Yard .
(Near Oshawa)

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources.




Airphoto — 2.8

Land Use Competition
in the Rurai-Urban Fringe:
Agriculture, Quarry and Golf Course

."' <
- )

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources
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TABLE 2.9. Livestock and Poultry!

1901 1911 1921 | 1931 | 1941 | 1951 | 1961 | 1971
thousands

R o T T (P T i 2,409 2,595 | 3,229 | 3,523 | 3,626 | 2908 | 2990| 2,257
otheE ... . . M o R L 3,163 393t 5,041 | 4450 4891 | 5463 8952] 11,021
TN A A Y pe e SR 2,354 3,635 | 3,324 | 4,700 6,081 4916 5,333 8,107
Sicroms - Hog® oloie B o Y WIS 2,510 2,174 | 3,200 | 3,627 2840| 1,479 1,564 861
T 1,577 2,599 [ 3452 | 3,014 2,789 1,307 512 354
Hens and chickens . ... ............... | 29,773 | 41,125 | 61,277 | 58,994 | 64,615 | 69,612 87,537
Other POUltIy . « v v v o e e e ee e e e e }17923 { 2,020 2,222| 3875| 4476| 3,319| 8,383| 10512

I Includes only animals on census farms; see Table 2.1 for definition of a census farm.
Source: 1941 Census of Canada. Vol. 1; 1951 Census of Agriculture, Vol. V1 (1); 1971 Census of Agriculture, Catalogue 96-701,

TABLE 2.10. Fertilizers! Sold in Canada

Total Total
fertilizers sold fertilizers sold
thousands of tons thousands of tons

IR . g7 o e e A 224 IS u Ry W B e R LR R 769
T R S 321 T, A T R ey 820
1152730 | (S 284 ! TSR P SRR P . 812
1490 ol TR T 00 ... A 180 . g cam. . m 791
1l S0 R O O s e 166 ’ 3G X5 SO L SR P 801
T R T 195 :1957 ......................... 808
N5 R o ST ST TP T S B 212 I 15057 A SRR GRSSRSRSR | J SS 871
|20 SRR L T S R R 234 o1 T O B (S SRS | LY S 908
)7 e, T ot o e . A S e 298 19602 & & el L . e Ly - - 935
IRRSINEE 1 e NS D e 323 19611 . 00 el B | . 1,077
1 R S R A o B e T 334 1962 F.r . - P E e - O - ORE I 1,144
1207 =20 A ) [ S ) S PR 347 L1 IRl || SRR P ] ) RN 1,257
14 g o e S e 324 TI6E, o ov v v ol e oo R S O 1,454
19900 4 o oo IR A AR - P 420 19687 5. .. .. oo . e am by S ERNNES) 1,594
Tt S S 499 1966'. . . . ... .. .5 USSR 1,918
Aot O T DD C 10 S PR S35 1967. . . .. -7 = DD IR 2,183
IRCIRIR M 100 J . | et ol o T 575 968 . oo RN U 2,293
395 S plo ol T dl TR Le P ok 633 1960, "™ Wyovomr g L i - e DA R 1,898
N M . DT IRE - - 661 D S s = A TSR A | 1,868
et ) S, S | BT 672 THTLE N =l o - P . 1 ewit A 2,111
19497 Faichc d deio o S HBE b o 5 1ar-=Caia 742 197", spaey e AERT. NN N I . 2,175
IOSUNAS Al P . B8 Lo e LD L. L 765 19ESRS. M NS B Sty BN B Y L 2492
IETEREN < . . At RS R 8L 771 1974 % e o S S N SRS B 2,876

1 Includes animal manure.
Source: Catalogue 46-207, Fertilizer Trade.



Chart — 2.11
Nutrient Content of Fertilizers Sold:
Tons of Nitrogen (N), Phosphoric Acid (P,05) and Potash (K,0)

fons

000’s of tons
. — - - 600

600

1948 1951

Source: Same as in Table 2.10.
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TABLE 2.12. Sales of Pest Control Products! by Canadian Registrants, by Use

Agriculture :‘n%":;dﬁ*‘s't‘r’;'; Rodenticides | Not specified Total?
thousands of current dollars thousands of
constant 1971
dollars

T o e A 5,431 1,561 208 . i 7,200
TR e R e 1 8,088 2,024 202 N 10,315
fer o e U R TS SIS i SRR S A 10,158 1,825 177 12,160
I S A NN, L s R R, 11,048 2,343 167 . i 13,558
T B 5 T O T 110 O C I A S . 12,610 2,872 319 o 15,801
Ll i N e 12,708 3,033 459 — 16,200
T . R e U O S 13,578 3,795 314 & 17,687
IR SRR - R L e 14,876 4,133 347 19,356
L ot 13.362 4,104 ’ 387 o 22,853
1700 AR L P SOOI S (A 20,154 4,208 | 323 - 24,685
ORI e o M. o 0. e . ... e, e 14,834 4,096 | 344 351 19.625
B e, . R ARVl L 15,386 4,207 | 349 700 20,612
ST e R S A TR I S 14.986 5,403 447 485 25,323
PR 1] PR e T —_— 20,157 5,785 51t 579 27,032
I T G . I USSR NN P R R R 24,044 7426 561 671 33,702
e R TR i 27,833 6,784 482 704 35,803
BIVEE NN oy |, Ll L JEe . e o . L . . SRR 2¢.710 6,295 557 855 36,417
D . . L e N 27,216 ! 6.697 579 2,028 36,520
IEEIIN PR Ny . B e BTN D e 26,929 | 6.832 603 1.666 39,030
L2isa 0 ae R R tERE .o T PP S 40.228 ¢ 8,483 597 227 49,535
L AT S I BRI N 45,581 13.380 620 L1 ] 59,581
LT S e R SN - 53,842 11,140 708 o 65,690
I L B L L L e e 46.138 12.219 681 | = 59,038

e TR R R S T 39945 14,081 609 ik | 54,635 K.

AR AR e Ja-th oo L 41 866 14,893 566 B St 305 57.325

LTS e TR SRR B, SR R 521763 16,048 467 .4 69,278 66,742

U TEET, T I S A A S P S 77.070 18,632 599 5% 1 96,301 92,419

Lo TEE T TSR ST A e A 108,139 21,155 4354 .- 129,729 91,358

e R L TR SRR N Y S 169,497 24,507 621 il 194,625 103,579

1 Docs not include sales to governments.

2 Constant dollar figures were determined using the Industry Selling Price Index for Pest Control Products.
3 Since 1957, the 12 - month reporting period has ended September 30 1ather than December 31,

4 Agriculture rodenticides only, home and garden rodenticides are confidential.

Source: Cataloguc 46-212, Sales of Pest Control Products by Canadian Regi: 1s; Catalogue 62-001, Industry Price Indexes.

TABLE 2.13. Sales of Presticides for Agricultural Use

Insecticides Herbicides Insecticides! Herbicides!
thousands ol current dollars thousands of constant 1971 dollars
12T 50 S - T LI # ol I AT T A Il . % 1,799 1.046
T LS SR 5 i o JIRE Y RN SR R R 1,692 3,570
D S LR, L A o e 2.669 4,676
T3 i, SETRSRGERE ) 5L, FSEREE AL PR SRS R DR 2,587 5.763
1 Ty e TR o AR T e o IR 2,199 6.926 L b
ISR L L. . . AT . ALY = ... e 1,876 6,247 . .,
S0 e RO TN S S R . I 2.107 5,700 3
Ul B R i S R L G R L R o 3.069 4,721
T GEN LY T I R DN R TS 3,223 5,730
AR B f foah B .. 0L B SRR L L 2,799 5,974
L b L e e e L L e L 3,354 6.450
A TR T e I, S 3,698 5,666
7 T ] P e (R S O O B G S 4,742 7,608
=l P O [ — T e N | G 4,364 8,396
o B NS (P e ELE DR T e A 7,268 10,295
Y gD S e D R IR B R 7.679 11,333
I I G O SO U I Pl R 7.642 12,736
S I T PR R s U SRISLS. 14,561
T g R R R Tt P 5,110 17,194
TR SR L [ PO R e N | 5,000 16,082
TGN W . L SN e RN 4,815 19,672
Ve T LR SR IR TR T, (R 7,048 34,672
B T TS T RS S et A e T T 7,105 27,524
D e - i . R T 6,953 21,286 N .1
RTINS, e e e T TR, 8.987 25,805 8,987 25,805
= L S S i, SRR el I S T A 8,925 34,797 8,598 38,523
s - P . (R el B e ol e e e e b med 11,628 53,330 11,159 51,180
C L IR TUROE WU T . 14,784 79,792 10,411 56,192

1 See footnote 2, Table 2.12.
Source: Same as in Table 2.12.



N | -

Chart — 2.14
Sales of Pest Control Products

Millions of current dollars
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Source: Same as in Table 2.12.
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TABLE 2.15. Improved Farmlands Sprayed, Fertilized and Irrigated, by Province, 1971

Percentage of improved farmlands

:::sa‘;;%‘: Sprayed for Irrigated by
Fertilized
Insects Weeds Sprinkler Other
T Tacres
REstonndiEndey. 11 WL Be ks . L0 B 19,148 6.4 4.8 29.7 0.2 0.4
Prince Edward Island. . . . . .. ... ... ...... 494,131 13.0 21.6 28.1 -- 0.1
veoon e e e IR (LA (RS I 386,021 6.4 10.0 244 0.2 0.3
B ieky . . . A8 oW L L oL LS. .. 487,380 12.5 149 18.9 0.1 0.6
O oo R | T R S P g 6,449,992 2.1 6.4 18.0 0.2 1.3
O S 1 HE S R I 10,864,601 5.3 25.4 28.5 0.5 0.4
IMEREbar . L T RO L el 12,803,988 24 328 229 -- -
Saslatehewan . . . . .k . ... 0ol o e 46,426,487 1.3 117587) 8.0 -- 0.2
PERRGEL | oo s e e e e e e e e e 28,460,328 1.4 199821 || 19.6 0.4 1.4
BritishColumbia . . . ... ............... 1,755,247 4.3 7.8 18.2 4.6 8.0
eyl SR SR e N 108,148,877 2.1 19.6 15.8 0.3 0.7
Source: Catalogue 96-701, 1971 Census of Agriculture,
TABLE 2.16. Nitrogen (N) and Phosphorus (P, 05 ) Content of Manure by Species, 1971
Population N coefficient | Total nitrogen P&OS Total P,O
P & coefficient 2YVs
T 71 poundsper |  tons pounds per tons
animal ycar ! animal year
Cattle:
IMUBRGOWS. . . . oo e e i e e e e e e 2,257,465 140 158,023 65 73,368
o g B TR R A —_— | 258,066 140 18.065 65 8.387
EERONS. . Sk - - - - o - 18- o EEnL 3,515,847 70 123,055 32 56,254
(e A R R . TR MY 3,668,486 30 55,027 Il 20,177
iy R el SR el S 1,721,118 58 49,912 36 30,980
FSHEIR Py cadr . k.- 0 . NI L ... . B 1,857,251 58 53,860 36 33,431
1T e R 1 S 1T e I e 457,942 222,597
Poultry:
. . o T e . R g e 27,299,147 1.5 20,474 1 13,650
UM | .. L. T . 60,238,032 0.5 15,060 | 0.3 9,036
Ly B T | L R 10,512,362 12 6,307 0.1 526
17k s T L SRR S I 41,841 23,212
T RS S S S A e 1,402,028 0.8 561 24 1,682
cioes S FPSE PR T e D 8,106,226 23 93,230 14 56,748
BREBRRS. .. o g e L 860,789 15 6,456 9 3,874
Horsesh. =W . Thsbd Ll o e | < 0 354,197 95 16,829 33 5.846
Cranditotalle e it o o s ol A L s 616,859 313,959

! The nutrient content of commercial fertilizers sold in 1971 was: nitrogen 356,140 tons and phosphorus 359,781 tons,
Source: 1971 Census of Agriculture, Vol. IV (1); Agricultural Land Uses, Livestock and Soils of the Canadign Great Lakes Basin,

Agriculture Canada, June 1974.
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TABLE 2.17. Indicators of Technological Change, Selected Agricultural Inputs

T
! Per 1,000 acres of cropland
i Labour Tractors
Croplands [ forcel Fertilizers and
combines? Workers Fertilizers | Machinery
| thousands number tons numhér. o " tons | number
of acres
L 20,242 | 718,281 | 36
IRHIITRPRE 8 S 35,898 928,336 ] 26
. 50,034 | 1025358 t 47 455 20 1
1930 o 58,340 | 1,118,342 | 284,207 ( 114,277 19 5 2
i
T P 56,280 | 1,074,904 | 324201 | 178,765 19 6 3
1951 . 0o oo 62212 | 826,093 770,507 490,186 13 12 8
1961 . . . .. ... ... . ... .. ... 62,436 648910 | 1,077,412 705,400 10 17 11
1971 . . . . .. e 68,766 512,150 | 2,110,978 759,449 7 31 11

! Includes workers aged 10 and over in 1901 and 15 and over in all other vears.

2 Includes only iractors in 1921.

Source: /1921 Census of Canada, Vol 1V ;1961 Census of Canada, Vol. 111 (2); Catalogue 46-207, Fertilizer Trade; 1971 Census of

Agriculture, Vol 1V. (1).

Ottawa Valley (N.F.&5. Phototheque, photo by Hans Blohm)
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Chart — 2.18
Fuel (1) Use per Cultivated Acre(3), by Region

000's of BTU'S(2)
3,000

2,500

2,000

1,500

500

000's of BTL's(2)
-~ 3.000

= 2.500

— 2000

Maritime Quepgc‘ Ontario
and British Columbia

(1} Includes gasoline and diesel tuel used on tarms by trucks, tractors and cornbines. The 1958 fuel amounts are
from a special survey. The 1970 amounts of fuel were estimated using fuel expenditures, pravinciat fuel prices
and numbers of trucks, tractors and combines.

(2) The BTU contents of the gasoline and diesel fuel was calculated using the following equivalents:

gasoline 0.1492 x 106 BYU/ gallon
diesel 0.1665 x 106 BTU gallon
{3) The cultivated acreage is based on the harvested acres of principal field crops, vegetables and tobacco.

Source: Catalogue 21-003, QUARTERLY BULLETIN OF AGRICULTURAL STATISTICS (1959, 1966 and 1871);
Catalogue 21-510, 1958 FARM SURVEY REPORT, MOTOR VEHICLES AND MACHINERY ON FARMS;
unpublished data from the Agricufturé Division, Statistics Canada

Prairie
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TABLE 2.19. Domestic Use of Principal Grains!

Seed . . 5 Total
Human f Industrial Loss in Animal ;
Crop year food I;?e‘:‘“t:' use? handling3 feed® Total ::’;;‘:sl};
= per cent thousands of
bushels

1985-56. . . . v v e e e e 8.1 111 2.7 0.1 78.0 100.0 700,420
LESERIST. . - ... - . ittt ittt et e e 8.5 11.3 29 0.1 77.2 100.0 681,688
HOSRES8., . . ... e et et e e, 8.6 11.2 3.0 0.1 771 100.0 676,481
RSSO . . ... L il e e e, 8.4 11.0 2.7 0.1 77.8 100.0 696,974
OEBEGOREN . .. . it e v s e e e b s a e e s 8.8 10.8 2.8 0.8 76.8 100.0 690,200
HGBOE G . . o« o i e e e e e e e e e e e s 8.7 10.4 2.8 0.1 78.0 100.0 713,285
HOGERIERE . 1 . . . . .. J et i e e e 10.8 126 3.2 0.2 732 100.0 599,826
HIGRIIOB. . . © . . cie ¢ e e sen e se e eiaiee e 8.8 1.3 32 0.1 76.6 100.0 666,239
1963-64. © . . . . L e 92 10.7 2.8 0.1 U2 100.0 710,508
1964 -65. . . . . . . . e e 9.2 10.6 3.2 | 0.2 76.8 100.0 700,779
BOBS-66. . . . e e e 9.1 10.5 3.5 0.4 76.5 100.0 736,981
BOEEHETE - 3o F o ore b e e e s 8.4 9.7 37 | 0.3 779 100.0 775,060
1967 -68. . . . . . . e 9.2 10.5 4.1 -- 76.2 100.0 719,968
1968-69. . . . . . . . e e e e e 9.1 9.8 4.1 0.8 76.2 100.0 728,325
1969-T70. - . o0 e e e e e e e 8.7 6.7 4.0 0.2 80.4 100.0 802,488
1970-T0 . . e e e e e 8.1 8.0 4.0 0.1 79.8 100.0 857,404
1990-72¢ . . . B .- 3. - BB --: - XE - X" 7.8 7<) 4.3 0.2 80.4 100.0 910,334
22 S M 7.9 8.2 4.5 0.2 79.2 100.0 885618
1973-74 . . . . e 8.2 1.7 4.5 0.3 79.3 100.0 866,891

! Includes wheat, oats, barley, rye and flaxseed. Rapeseed is included from 1965 -66.

2 Includes grains used in the following industries: distilling, alcohol, malting, brewing, feed, starch, adhesives, miscellaneous chemicals, explosives, pulp and

paper: also flaxseed and rapeseed crushed for subsequent export as oil and oil meal.
Includes drying loss, outtum loss (lake and rail), fire and storage loss, etc.

4 Residual after estimating for other uses; includes waste and dockage.

Source: Catalogue 22-201, Grain Trade of Canada (1961 -62, 1966 -67,1972-73).

TABLE 2.20. Grain! Consumed Per Grain Consuming Animal Unit?

1on
Crop year Tl Gl ol
thousands of tons ~ thousands tons
HOISOE Slpme e memerne smenenemme anepenenenenyememenenememepepepenner s e 11,547 14,016 0.82
1951 - 52, o e e e e e e e 13,525 14,595 0.93
195283, L . i e e e e 12,052 15,250 0.79
| R e I S T Y D 12,056 14,321 0.84
1984 -85 . . L . e e e e 12,049 15,015 0.80
198856, o o e e e 13,278 15,277 0.87
1986 -8T . o i e e e e e e 12,808 15,525 0.82
L8788, . e e e e e e 12,801 15,900 0.81
e D N SRR 13,310 17,063 0.78
077 0 R = D N | 13,002 17,634 0.74
IREHEGHN PP S S ooyl - Fa o e BRI - - - - i 13,370 16,312 0.82
NETETTEG I (SR ASSE e A IS, | 11,067 16,004 0.69
TEn] od L IS R S SR, SO IR T - 12,759 15485 0.82
T VTR 0o o A AP I S PO 13,430 15,903 0.84
N U A T T T S 13490 16,775 0.80
EEREIE) | o S Wl | < ol F . o o 577 o8 e o s T e s o o e 14,585 16,427 0.89
L 15,799 16,633 0.94
L G R . e e« e 0 i v e e e e e e emere e e s 15,125 17,215 0.88
1968-69. . . . . . .. i e e 16,068 16,771 0.96
BBBRT0,. . . . . i e e et aes e e e e 17,764 17,116 1.04
e e R e T T . = 18,885 18,879 1.00
19701- 72 . . e e e et e 20,360 19,251 1.06
T U T e 20,000 19,037 1.05
b PR R R e I JRF Pl N 20,336 19,205 1.06
L Includes wheat, oats, barley, rye, comn, buckwheat and mixed grains.
2 Grain consumning animal unit equals the equivalent in ption of grain of one average milk cow per year.
Weights used:

Milkcows ... .........00c0ccun.. 1.00 HOgs . ..ot e i R 0.87

Qpherrcattle .repiw - 5 @ 3 - R - 0.51 Sheep: : . =1 8- o - - [@es o .l Put 0.04

Horses™™ . .o. ... Se. < - A8 0.50 Poultey- .. .. - S I 0.045

The units for a particular crop year are based on the estimated number of Livestock and poultry as at June | immediately preceding that crop year.
The amount of grain consumed is somewhat dependent on prices, therefore, if prices are high, cattle are switched to pasture or fodder. Hogs, however, are always

fed on grain.

Source: Catalogue 21-003, Quarterly Bulletin of Agricuitural Statistics (1961, 1962, 1963, 1973 and October - December 1974).
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TABLE 2.21. Intensity of Agricultural Activity by Selected Watersheds, 1971

Percentage
Watersheds! Code Total area Farmlands of farmlands
fertilized
U [[{—— 1IN
thousands of acres per cent
of area
RSSIRIBOINCIRAVES . | . 2 % S o 08 o el e loielo sl vae s s 24 39,8529 35,927.3 90.1 5+5
South Saskatchewan, Red Deer Rivers. . . . .. ......... 253 37,842.6 32,070.8 84.7 7.6
North Saskatchewan River. . . . . .. .. . ... ..o ... 251, 252 37,837.8 27,693.7 73.2 4.5
Lzttt PO 23 69,4099 14,221.3 | 20.5 17.9
BEERREEVRTR o R B . T o e Tl e e T e b e e s v 320 77,281.9 7,157.0 9.3 12.9
GuifofMexicoBasin . . . .. ... ... .. ... ... 5 6.339.2 5.998.1 94.6 0.6
ISR TndiakeISE Clair ™ 0. . e .6 L e 17 6,012.4 44773 74.5 56.8
S oS S AR S T 5 o A R Ul 254 6,169.6 3,285.1 53.2 L35
R siamNhowships, QUEBEE . & - . g . LB - oo B e e 144 5.642.8 3,111.8 Sl 22.8
o RO e R U 41 57,403.8 2,869.4 5.0 9.1
Sarmrdiy LV R TTTvoT R P A o S S R 180 4,013.4 2,832.8 70.6 269
Chme b e B T AR R S I 4 142 4,777.9 2,1724 45.5 12.0
Lower Ottawa River (Ontariopart). . . . .. .. ... ........ 150-35 2,367.9 1,372.4 58.0 14.0
RSN . . R L Ll e R L 181 5,561.5 1,238.6 223 31.9
S e T S U 13 9,307.2 1,188.0 12.8 29.8
e L e o I . 161 3.326.5 109 %) (50 3847 1283
BERURNNGPRINET . . o o o DAL L gl 0L L s 40 25,398.7 903.2 36 23.8
o T A R o S SRR N 160 1,998.8 813.5 40.7 11.1
Prince Edward Istand . . . . . . . . . .. ... e 114 1,399.0 774.6 554 56.0
West St. Lawrence River . . . . . . . ... . i v 147 1,488.2 739.7 49.7 129
INORNGaspeICoast ). i bk e e 112 3,448.2 733.8 21.3 13.5
Baviti*undy (Southipant)- < : . . - . 0%, .. gl 0. L 120 3,797.6 666.6 17.6 A
MBRtrelee &5 . 2. e e SRR e e e 146 1,232!5 5739 46.6 53.9
W men Ll ST ] FESEIGE L Rl R 165 811.7 363.2 44.7 85.4
Croplands Cattle Pigs Nu’r:rbr;: o
thousands thousands
of acres

S RGIneRIver .. . . . 0. oL LN eI 16,561.8 1,618.1 720.7 48,090
South Saskatchewan, Red DeerRivers. . . . ... ... ....... 11,536.8 2,061.3 814.6 31,678
North Saskatchewan River, . . . ... .. ... ............ 11,313.2 1,817.4 995.3 38,363
T o T o R R s 6,680.4 803.6 828.0 28,255
[ [ S O ! 2,979.2 29.4 12.8 9,630
Guif of MexicoBasin . . . .. ... ... ... ... ........ 1,166.3 257.8 27.1 2,431
Bk licand Take StoClair . . .. .. i v oE G WL ... 3,094.4 331.4 | 468.2 32,544
i I R R S 1,101.8 | 345.2 84.6 3,394
Eastern Townships, Quebec . .. .. .. ... ... ......... 1.411.9 5§70.1 450.6 17,673
IbeEiver ... 9. . L. R T B 3502 393.8 49.8 9,598
SEUthBIBIESI U on: - . . % .. - 0L oL s, 1,410.7 751.0 §99.3 15,784
GEESIAR Yo, . 5. L oL L 812.6 400.4 498.1 13,261
Lower Ottawa River (Ontariopart). . . . . ... ... ........ 604.9 286.4 583 7,290
el (57 e oy O R G S RS S R S P 534.0 256.0 158.8 7,287
SARBIORNRIVET . . . .. . o vl c b e e e e e e 299.9 98.5 41.7 4,605
LLTEITE AT O G SR O O N I 404.3 219.6 83.9 5,808
Columbia River . ... .. ... ... ... ... . ..o, 157.4 100.3 10.6 4,854
e T - P 285.6 120.1 34.9 3,767
Prince EdwardIsland . . . . ... .. ... . ... ... ... ... 351.4 106.1 100.9 4,543
West St. Lawrence River . . . ... . ... . oL 318.7 1449 23.2 4,009
BEBRINGERERE0ast . . . . . - . . . . . e e e 258.7 o7 41.6 3,358
Bay of Fundy (south part) . ... .................. 145.8 75.6 56.5 2,894
T e O O 345.3 97.6 38.8 4,622
FLUUTT o o o ol R NS — O T T e B 240.7 54.5 79.5 4,956

! Ranked by farmland acreage.
Source: Same as in Table 1.4.
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FORESTS

The great expanse of forests that blanket Canada’s
mid-latitudes is a central part of the nation’s image.
Canadian history is laced with references to the role of
the forest as an arena for events, as a resource, or as:n
impediment to movement and development. A common
theme underlying much of the forest’s use throughout
the period is that it has been an object to be conquered,
controlled and modified for man’s benefit.

These modifications result in a variety of stresses,
some of which may produce unforseen and undesirable
consequences. Every use ot the forest by man gives rise
to stresses. An approximate measure of their relative
strengths can be made by determining the length of tin-e
it takes the system to return to an approximation of i's
natural state.

The short-term effects of stressors can be predic-
ted fairly accurately and, with proper resource
management, impacts can be softened. The long-tern
effects of stress on the forest system are not as clear.
While certain probabilities can be estimated and scenar-
ios designed, ultimate consequences for extended pe-
riods of time are largely unknown.

The forest is much more than just a tree resource.
It is, first of al}, a diverse biological community consis-
ting of trees, plants and animals, together with other
components, such as soils, water resources and climate.
A change in one scctor of this community causes
reactions in other parts. The greatest stresses on this
system usually come from the forestry industry.

In 1973, 31% of Canada's area was classed as
forest land (see Table 3.2). Of this total, slightly over
50% is considered to be suitable and economically
profitable for regular harvest.

Although the depletion of the forest as a resource
may appear to be a first concern, there is no national
shortage of forest resources in this country at present.
By moving into ever more remote arcas and by intro-
ducing new techmiques of harvesting. the industry has
been able to find sufficient quantities of good timber
to satisfy demands, albeit with continually escalating
costs. At regional levels, however, there have been a
number of cases where serious depletion has taken place.
An indication of the extent to which Canadian forests
have been cut over is that 54% of land presently
inventoried for timber production is classed as young or
immature growth.1 (Tables 3.6 to 3.8 present data on

I Manning, G.H., and Grinnel, H.R., Forest Resources and
Utilization in Canada to the Year 2000, Environment Canada,
Ottawa, 1971,

forest depletion.) The logging industry in Nova Scotia
and New Brunswick suffers from a lack of large numbers
of mature trees due to the demand placed on the resource
over many years. In British Columbia, the fast replace-
ment rate for trees, due to a long growing season, fertile
soil and great quantities of moisture, allows more inten-
sive harvesting to take place. Even here, however, the
methods of the forestry industry are likely to put stress
on local environments.

Photograph 3.1 iltustrates current technigues used
widely on Vancouver Island. This airphoto, taken from
30,000 feet, presents several valleys that have been clear
cut and a number of mountain sides that have been strip
cut of trees. A network of logging roads covers much of
the area. The total effect of such action on the lacal
environment is not entirely known. Clear cutting of trees
tends to increase the chance of soil erosion and long-
term exposure of previously tree-covered soil could
change its chemical composition. Activity patterns of
wildlife in the area have undoubtedly been altered and
their populations may have been reduced. Intensive
forestry in an area also affects water quality in lakes and
streams, at least to the extent that soil runoff changes
water clarity. Local drainage patterns may be changed
by the presence of roads and other physical alterations
of the lundscape. Removal of forest is known to produce
small-scale local climate changes. The exposed areas are
likely to experience greater temperalure variations, for
instance, than adjacent treed lands. In time, the natural
regenerative processes restore the affected areas, al-
though certain adverse effects of lumbering may be
evident for some time after the actual cutting operations
cease.

The timber industry often tends to concentrate
efforts on one or several species that have proven to be
more valuable than others. As a result of this, one type
of tree may be over-harvested, upsetting the natural
species mix in the forest and placing some pressures on
the depleted species’ ability to regenerate in numbers.
An active policy of reforestation on the part of the
forest industry is the best method to help restore the
forest to some semblance of its former state. This
process, however, has proven to be exceedingly expen-
sive for an industry in which profit margins are already
shim in many parts of the country. (In fact, only 5% of
the annual depleted acreage in Canada is replanted.)?
The remainder is left to be reforested by slow natural
methods. As harvests increase each year (Table 3.6) it
seems inevitable that the pressures put on the remaining
forests will grow at an accelerating rate,

The reforestation process itself may also result in
pressures on the natural community. Species replanted

2 Chapman, J.D., Natural Resource Developments  in
Canada, 1970 - 78, The Canadian Geographer, Vol. XX, 1, spring
1976.



are only those considered economically valuable. By
introducing an overabundance of one species of tree and
failing to consider other necessary members of the
system, the natural balance could be upset and unfor-
seen changes conceivably could occur.

The logging industry, however, is not the only
cause of man-made stress on the forest. The use of the
forest as prime recreation land, for hunting and for
transportation corridors, subjects it to a variety of
man-induced pressures, one of the most notable being
forest fires.

Available data on forest stocks (Tables 3.2 to 3.5)
are quite good when compared with information avail-
able on other natural resource stocks such as, for
example, quantities of fish in the North Atlantic, or
total potential commercial reserves of oil. Excellent

estimates of forest reserves can be made by ground-
sampling counts, airphoto analysis. or simple calcula-
tions based on the known percentage of forested land in
an area. Other methods of remote sensing, including
false colour airphoto and satellite pictures, may atlow
judgments to be made concerning the quality of the
trees present. The data available in most cases, however,
are still closely geared to providing information for the
logging industry. While it is necessary to have informa-
tion in a format suitable for the needs of industry, it
would also be useful in the future to organize data in a
more scientifically-oriented format. To be specific. little
or no data are currently available concerning the effects
of the man-induced stressors mentioned in this chapter
on the forest system. Also, collection of data for
biological sub-areas, covering all components of the
forest system, might in future provide a better handle for
more effective management of this valuable resource.



Alrphoto — 3.1

Logging Activity on Vancouver Island

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources.
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TABLE 3.2. Classification of Forest Lands, 1973

Acres Per cent of total
thousands |
Erivaie i SN ST S S e s L L L L L L e . . 56,120 7.0
Federal and provincial Crown lands:
Reserved for parks, CONSErvation areas . . . . . . . - . . v v v v v o 0. . 38,235 4.7
Allocated for forestry production. . . . . . . ... ... ... ... ..... 348,647 43.3
N AT Er T s R e e R R T S 96,828 12.0
Not suitable for regular harvest! . . . . . .. ... ... . ... ....... i 19,961 2.5
Noteconomically viable . . . . . ... .. ... ... ... ... ...... 246,092 30.5
) 7.1 e 805,883 1000
Totalareaof Canada . . . . . . .. . . ... i it ee. 2,478,993
1 Becausc of low productivity.
Source: Catalogue 25-202, Canadian Forestry Statistics (1973).
TABLE 3.3. Classification of Forest Lands by Province, 1973
Crown lands
Private Not allo- | Not suit- Not eco- Total
Allo?ated Al' cated to able for nomical
Reserved | to wood : f
rodactions |, & ood pro- regular or regular
P duction harvest harvest
per cent il thousands
I of acres
Newfoundland. . . . .. ... ... 4 2 11 | 8 7 68 100 31,504
Prince Fdward Island . . . . . . . . 94 1 4| 1 - 2 100 619
NovaScotia . . ........... 2] 4 24 ' = - = 100 10,982
New Brunswick . . .. ....... 54 2 44 | - - - 100 15,594
Quebec. . . ... .. ....... 10 - 32| S 6 — 100 | 171,998
|
Ontario. . . ............. 10 - 82 - -~ 8 100 | 106,806
Manitoba. . . . .. ... ... ... 2| 3 65 ad | - 30 100 33476
| |
Saskatchewan . . ... ....... 3 : 5 63 2] - 27 100 31,678
|
Alberta. . . . o .. 000 e 2 18 52 - | 9 19 100 75,663
| |
British Columbia . . . .. ... .. S| 3 71 S| - 16 100 | 134,652
Yukon and Northwest Territories { - 8 8 - - 84 100 | 192,611

Source: Same as in Table 3.2.
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TABLE 3.4. Merchantable! Timber by Province, 1973

Provincial
Softwoods Hardwoods Total share of
total
millions of cubic feet per cent
Newfoundland. . . . . ... ... ... 7,775 1,241 9,016 183
Prince Edward Island . . . . . .. ... ... . ...... 136 64 200 .-
RIGTERSEALIA ™. . . T . i . . e S e e e S 6,283 2,672 8,955 1.3
New Brunswick . . . ¢ ¢ o v vt v ot v v v v v oo oo nn 14,655 5,793 20,448 3.0
@IBBEEREY . 5. . o . fomsre o o ol vios svas e e o s B 96,965 33,466 130,431 19.4
(OVrto, A S S S PR S 91,390 58,269 149,659 22.2
W 0 [ oS T TIT g i B S 12,174 3,584 15,758 2.3
Saskatehewan . . . . .. ... e Mg L0 10,343 7,011 17,354 2.6
AT s ST RS S U S 33,638 20,102 53,740 8.0
Ballp@olumbiag® . .. . odl. o oo % e s 260,375 7,224 267,599 39.8
Domada ! . ... W Naake L Do L L 533,734 139,426 673,160 100.0
1 Suitable for commercial purposes, but not necessarily economically profitable to harvest.
Source: Same as in Table 3.2.
TABLE 3.5. Merchantable Timber by Species, 1973
Percentape of Percentage of
Species Volume total merchant- Species Volume total merchant-
able timber able timber
s T millions of $l L R millions of
cubic feet cubic feet
Softwoods: Hardwoods:
Spaicel | . . . L. b e s s 220,098 3207 Boplar . .m—. o o 2o 66,368 9.9
Balfemitir . ... .. ........ 98,493 14.6 Whitebirch.. . .0 L gl . L] 32981 49
Douglasfir. . ... ........ 17,865 2.7 Yellowbirch . ......... 12,897 1.9
FHEMloske: . e 0L 0L L 63,755 9.5 Maple . . ... Ju. . AH.4 18,322 2.
Whitepine . . . .. ... .. ... 6,827 1.0 Beech . . ... ......... 3,182 0.5
RELPINe. - p.. . -« e oEE - 1,432 0.2 Wi e - s e . 98 .-
Jack and lodgepole pines 82,243 12.2 Ashiges . . | . 3w . 998 0.1
Ponderosapine . .. ... .... 21 .. Basswood . . . ......... 738 0.1
GEfaL. - . . . 0 D S e 35919 5.3 @ad W IV e TR . | 607 0.1
I
Yellowcypress ... ....... 5,198 0.8 @ther S5 .. A8 NS . | 3,238 0.5
@then. . . .. ..... ... 1,626 0.2
Ry . . e 533,734 79.3 Total. . . ........... 139,426 20.7
Grand total . . ... .. .. 673,160 100.0

Source: Same as in Table 3.2,
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TABLE 3.6. Primary Forest Harvest by Province — Five-year Averages

Neswfoundland.,. . . ... ...............

Prince EdwardIsland f . . . . . . ... ........

INOVAIBCOUA ™. . . - .o v v v ot v v v oo a b e s ae

1949 -53

1954 -58 1

959-63

109,409
10,551

115,282

216,941
982,783

528,145

67,491
70,696

119,355
861,266
3,945

3,085,864

Source: Catalogue 25-202, Canadian Forestry Statistics.

thousands of cubic feet

99,776
10,051

103,871

202,243
956,915

527,040

59,322 |

55,077 |

|

113,797 ‘

1,045,626 l

4,787

3,178,505

97,017
8,629

90,583

178,426
892,151

524,279

45,868

45,690

133,411 |

1,271,444

3,685

3,291,183

1964 - 68 1969- 73
93,158 95,223
6,199 7,099
110,955 118,336
209,056 258,567
969,584 1,068,333
587,174 635,668
40,081 66,918
52,043 98,622
124,672 216,155
1,585,040 2,120,821
3,588 113,230
3,781,550 4,798,972

TABLE 3.7. Primary Depletion of Forest Resources — Five-year Averages

Volume cut Fire losses Total depletion
millions of cubic feet millions of acres!
L o L S B S P R 3,086 219 3,305 2.1
IESEESEE. . Lt sl e 3179 354 3,533 2.2
QUSOE63N k. 55 : - . gt ISR CE BT 3,291 666 3,957 2.5
1964-68. . . . . .. .. e 3,782 388 4,170 2.6
OEOLTB. . . B T R T - o R 4,456 344 4,800 3.0

b Approximately 1,600 cubic feet of wood per acre.

Source: Same as in Table 3.6.



= DY =

TABLE 3.8. Selected Forestry Indicators

I Total 1
9 e Harvested Consumption
Production Imports Exports Bical {ﬁrl;:;eynzt per housghuld
A_.—_l, — e e e e - — e T s Y vy
millions of cubic feet thousands millions cubic trees?
of acres of cubic feet3
feet
Softwood lumber:
Lol A S R e L SR S 1.016 1 519 635 509 149 10
1926 R PR B i s S 1,150 20 606 719 Sinl 146 10
v o e E AR 1.234 8 762 771 495 109 i/
L | () Sl SRS GV 1,583 24 893 1,016 714 138 9
TR \ 1,939 25 1.324 1,212 640 108 7
1973 N N R S 2,361 41 1,552 1,475 850 136 9
Hardwood lumber
(G I 98 9 28 6l 79 23 2)
JBEEEN . . e e i e o 87 18 20 54 85 22 1
19701 58 o N L S | 81 18 19 =il 80 18 1
LA ) A S I ) S | i 108 21 38 68 91 18 |
BT L S T - T ik % 87 16 28 54 | 75 12 1
10T e R R I ) O 119 22 28 74 ‘ 113 18 1
Newsprint: " [
105 7] e PR R o O | 631 £ 580 394 51 16 1
107 TS e o S B AT 732 - 677 457 55 14 1
Mgy ) 0 o B A S 762 - 710 476 52 1) 1
OO e . IR S T E - 968 - 888 60S 80 15 1
BT, WA el RO 967 - 885 605 82 14 1
R 1,046 L - 953 654 93 1S5 1

1 Production divided by 1,600 cubic feet per acre.
2 Production plus imports, minus exports.

3 Total apparent supply divided by the number of houscholds.

4 Consumption per household in cubic feet divided by 15 cubic feet per tree.

Source: Catalogue 35-204, Sawmills, Planing Mills and Shingle Mills; Catalogue 36-204, Pulp and Paper Mills; Catalogue 65-202,

Exports.
TABLE 3.9. Exports of Pulp and Paper by Type of Product
News- | P I Tond | W P el
ews- rinting “ine an rapping aper-
print paper paper | sanitary paper board Euip Total e;olu;::d
paper o
gl 1 . Y ol
per cent millions
of cubic
’ feet
BRI | R kL L EE . . 62.0 0.4 0.1 0.1 0.3 151 36.0 100.0 946
I T T 63.2 0.5 - - 0.3 1.0 35.0 100.0 1,066
| 60.0 0.5 0.2 - 0.7 0.9 B0l 100.0 1.186
TR b, ol L O e . . 57.0 192 0.3 0.1 0.6 1.7 39.0 100.0 1,552
ORI . L e e e e 46.6 159, 0.4 0.1 1.4 1 47.8 100.0 1,901
1 e S R 44.4 1.6 0.7 0.2 246 28D l 48.3 100.0 2,146

Conversion Factors

Newsprint . . . ... ...
Softwood lumber
Hardwood lumber. . . . .
Printing paper
Fine paper
Tissuc and sanitary paper
Wrapping paper
Paperboard. . . .. .. ..
Pulp (D and A)
Pulp (other)

Source: Catalogue 65-202, Exports.

Froduct unit

thousands of tons
millions of bd. ft.
miliions of bd. ft.
thousands of tons
thousands of tons
thousands of tons
thousands of tons
thousands of tons
thousands of tons
thousands of tons

Roundwood conversion
in cubic fect

113.5 per ton

158 per thousand bd. ft.
189 per thousand bd. ft.
136.5 per ton

136.5 per ton

177.7 per ton

187.9 per ton

99.2 per ton

220.0 per ton

156 per ton
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FISHERIES

One of Canada’s earliest industries was fishing. By
the early 1500's, the news of great numbers of codfish in
the waters off eastern North America had attracted
fishermen from a host of nations.

The importance of the marine resource as a major
source of protein in a food-short world is becoming
increasingly clear. Canada, therefore, has a signal respon-
sibility to manage and maintain the valuable fish, mol-
lusc and crustacean communities found on this nation's
continental margins.

The abundance and variety of marine life on
Canada’s continental shelves can be attributed to a
variety of natural processes acting in harmony. The
major requirement for large concentrations of fish is
food supply. usually in the form of zooplankton, phyto-
plankton and other micro-organisms. The presence of
this basic resource allows the existence of a vertically
linked food chain, running from the micro-invertebrates
through larger invertcbrates such as shrimp and squid. to
small and, finally, large species of fish. In most in-
stances, however, it is the larger, economically harvest-
able fish varieties that man, the consumer, is most
concerned with.

The existence of sufficiently large volumes of
plankton depends on local area conditions. Phytoplank-
ton development is limited by the light energy that is
available for photosynthesis and by the amount of
phosphorous and nitrogen nutrients. Currents that pro-
duce upwellings of these nutrients from bottom sedi-
ments stimulate the growth of phytoplankton in upper
vcean layers where light is available. The bottom subs-
stratum is also important in determining the level of
biological activity in this process. A rocky, topographic-
ally varied bottom will allow fewer nutrients to be
moved than a gently stoping silt-covered shelf. Too
muddy a bottom, however, may result in insufficient
amounts of oxygen being present for bottom-dwelling
species due to its depletion by the organic decomposi-
tion process. Depth of water and temperature are also
important for the development of fertile marine environ-
ments. Water depth determines, to a degree, the amount
of nutrients that are brought up from the bottom. In
addition, if the foregoing conditions for ensuring an
adequate food supply are met, shallow areas tend to
support large populations of bottom-dwelling species.
Organisms, especially bottom dwellers. usually have
shorter life spans at higher temperatures. Decompuosition
also takes place more rapidly as temperature increases.
Again, the result may be oxygen depletion in the bottom
fayer of water.

Large areas of continental shelf on the Atlantic
and Pacific margins of Canada meet the necessary biolo-
gical requirements to support large populations of ma-

rine life; indeed, the Grand Banks of Newfoundland
meet them so well that it is considered possibly the most
productive of the world’s fishing grounds. As a result,
the area has been subjected to several hundred years of
extensive exploitation by foreign and Canadian fishing
fleets.

Marine life has historically been viewed as an
inexhaustible resource, but the pressures placed upon the
resource by modern fishing techniques have proven that
this is not the case. Exhaustion of existing stocks caused
the Pacific Coast herring catch to drop to levels a
fraction of their former size by the late 1960's (see
Table 4.3). In the North Atlantic, extreme pressure has
been imposed on stocks of already scarce halibut and
haddock by nature of their economic value. The meas-
ures for conservation of fish stocks, especially in inter-
national waters, have had few teeth to ensure that catch
and type limitations are being followed, a problem
compounded by the fact that each country has, in the
past, been responsible for much of the policing of its
own fleet under the regulations of the International
Commission for the North Atlantic Fisheries.

A major factor encountered in marine resource
conservation is the proliferation af technological im-
provements which increase capture levels. In the past, it
has been difficult to convince an industry concerned
primarily with maximizing returns within limits set
essentiatly for that group’s benefit that a real need exists
to atlow stocks to replenish themselves. The method of
vacuuming the oceans of nearly all swimming life over
large areas has undoubtedly been one example of the
short-sighted attitude prevailing in some parts of the
international fishing industry. However, while these
foreign nations tend to exploit a wide range of species,
thereby spreading out the impact in some measure,
domestic efforts concentrate mostly on a few scarce,
high-value species. Tables 4.2 and 4.3 itlustrate Canadiun
fish landings by species and point up the degree of
concentration. In 1974, four species comprised 83% of
total Atlantic Coast fish landings by weight. On the
Pacific Coast. only two species made up 83% of total
fish landings the same year.

Fishing in Canada has traditionally been a labour-
intensive, small-scale operation for the most part, espe-
cially in arcas where for many years inshore fishermen
were unable to accumulate capital to allow an increase in
the scale of operations. Limitations in fish handling and
preserving, of course, also restricted the size of the
market served. Tables 4.4 and 4.5 indicate, however, that
although the number of marine fishermen in the indus-
uy has remained relatively constant for the past 20
years, the number of large fishing vessels in service has
risen significantly. This move to more capital-intensive
operations is in part a response to the competition with
foreign fleets for the available resource. Canadian



catches, as a result, rose steadily until the late 1960’s,
when the pressures of overfishing produced painfully
evident results.

Continued pollution of the ocean and inland lakes
and rivers has also produced adverse effects on the
marine environment. Mercury poisoning from contami-
nated fish was first recognized as a very serious problem
in the Minimata, Japan incident a number of years ago.
Since that time, the ocean fishery for swordfish has been
curtailed due to mercury pollution and commercial
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operations in many inland areas of Canada have been
stopped due to similar problems.

Hope exists for a rational operation of the fishing
industry in Canada. The new 200-mile zone of economic
control over the continental shelves which Canada im-
plemented on January 1, 1977, should allow this
country better control over this valuable resource. Most
important, it must be viewed as an opportunity to
rebuild for the future a resource that has been seriously
depleted.
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Chart — 41
Canadian Fish Landings by Region

Millions of pounds Millions of pounds
3,000 — — 3,000

2.800 — = %800
Inland fisheries
2,600 — & Pacitic fisheries = Ris00
- Atlantic fisheries
2,400 — — 2,400
2200 — = 2.200

Total landings
B

2000 — S i -— 2,000

1,800 — i B :::- -— 1.800

14,200 — : 1,200
1.000 — — 1,000
800 — :‘ f : i — 800
600 — & . : ‘ ‘ 600
400 — 400

200 — 200

1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974
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TABLE 4.2. Canadian Fish Landings by Species. Atlantic Coast

1957 1961 1966 1971 1973 1974
E L e S MR == R | =8 = | I S P I — o .
millions of pounds
Groundfish:
Cravs | gl S TR S B S SR S 641.8 516.9 563.1 449.2 324.5 287.9
T Tt <L R e S A S SR SR s T L 131.6 118.4 112.8 53.6 33% 27.2
el TR R S S N 46.3 56.2 183.1 248.6 349.3 193.3
Ha e i) ) T e 7.6 6.1 4.6 3.3 2.7 MkS
Plaice, flounders2 . . .. ... .. ..... 86.5 107.3 224.2 | 282.4 269.3 217.7
T B S Y 1.3 1.4 30.8 | 229 16.9 g
RETINTIALIS S e . s i s . s 36.8 49.7 34.6 l 221 | 50.0 46.2
O T P P 34.1 29.3 48.7 ’ 56.0 52.2 48.8
e I 986.0 885.3 1,201.9 [ 1,i38.1 1.098.4 838.8
Pelagic and estuarial: \
lnc‘mngz ................... ‘ 222.3 193.3 569.9 | 924.4 499.0 497.4
Mackerelzs .................. | lg; l;}2 221 ‘ 329 47.7 36.7
Swordfish® . .. . ... ... ... ... ) , s - = -
Tunad ... ...l | 0.1 0.1 0.4 | 6.8 14.0 13.9
Salmon2 . ... .. ... ... ... \ 3.0 3.5 589 4.0 4.8 4.9
Other . . . ... ... . 44.8 24.5 26.8 225 34.0 54.6
Total .. ’ 295.1 238.7 635.4 990.6 599.5 607.5
Molluscs and crustaceans: ; .
Ovsters . . . .. oo ol 4.1 3.5 2.7 23 2.8
Scalfops? . . . ... ... ... 3.3 10.5 18.2 11.2 11.1 14.0
Lobsters . ... . ..o v i 44 .4 47.5 37.3 38.2 35.6 31.4
Crabs .. ... .. . e S - - 15.4 224 234
Ol & . - F oSl - - -8R, 13.4 24.0 17.3 211 15.7 14.6
otall ..ol - A3 BB 64.8 86. IJ_ 76.3 88.6 87.1 86.2
1 Weighed gutted. head on.
2 Weighed round. that is fresh, uncleaned.
3 Weighed gutted, head off.
4 Weighed shucked from shell,
Source: Same as in Chart 4.1.
TABLE 4.3. Canadian Fish Landings by Species, Pacific Coast
1957 1961 L 1966 J 1971 1973 1974
T T T T illions of pounds, common landed form! -
Groundfish:
Halibut2 . ... ............... 25.0 29.5 32.0 25.3 14.5 7.4
ST Imi B o o= 15l I ERE] B B R 8.0 6.1 10.5 10.7 6.8 T
(Crove IS | ISR B = A 13.4 9.3 27.8 13.6 18.0 20.2
Other . . . . . i et ci e 0.3 0.4 0.3 2.5 3.0 1.4
fotalr 3. . - . . v .o G e 46.7 45.3 70.6 52.1 42.3 36.2
Pelagic 4 5 ial:
Ll!lacz-r]rtin?d.e?“.’a.n?l ............... 295.4 448.4 162.9 22.1 122.6 98.5
e I I T = 131.9 121.6 307.7 132.4 185.2 134.2
(O ol - P S . | 4.3 8.7 12.5 10.6 22.6 13.0
TIere 1) T T % ™ . 431.6 578.7 483.1 165.1 3304 245.7
Molluscs and crustaccans:
(s i S I S 0 3.8 23 2.5 | 2.5 1.6 2.4
G2kl 5. . Lam st ie e B REDT 3.0 4.6 4.5 | 2.0 26 2.5
@PStess . . ... La bo Dol ook 5.1 6.4 12.4 6.3 9.9 8.1
Shrimpsand prawns . . . . ... ... ... 1.6 12 %7, 0.7 |17/ 27
OHTEH el . B .0 ey - - - 0.1 0.2 0.1
dotallg . . J.&a0. e - L - b 13.5 14.5 21.1 11.6 16.0 15.8

I Form in which the species of fish involved is most commonty weighed.
2 Includes halibut landed in United States ports by Canadian fishermen,

Source: Same as in Chart 4.1.
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TABLE 4.4. Primary Employment in Fishing

Number of persons employed

Sea Inland | Total
1217575 1, S B R T U1 A 47,740 | 17,448 65,188
195 s ool RN S A A 61457 i 16,903 | 78,360
T o ol TR A PR 1 1N s 62,134 16,684 | 78,818
Tl Bolom SR S e A 64,377 17,305 81.682
G e R L. L L ) L s e 61,879 16,246 | 78,125
LOGENR SN rie Ty s, (bl - - S 62,335 i 15,822 78,157
Lo U R B R 57918 ‘ 15,328 73,246
BRI S R LA AR L LA, L L LY, S 74327 ! 13,923 71,250
o e A " = = 1 ST S 57,842 ! 13,743 71,585
100 9 T S s S o T P 53,873 ! 11,110 64,983
1970 Sorn ot WS L R R R 53,404 9,545 62,949
T . A S DR N dd. . 50,741 8,104 58,845
R ey - - - k. b Ll 49,643 1 .

Source: Same as in Chart 4.1,
TABLE 4.5. Canadian Vessels Involved in Marine Fisheries
Atlantic
Under 10 tons 10-99.9 tons Over 100 tons
e 77 number of vessels e
ISTORIRE . | . . . L me.  IY L L L 35,393 2,060 179
e a4 e Y. . L L L 35,798 2072 195
1265 o EAOENS R PRt - P S 36,757 2,373 287
I e, I . T e 33,752 2,498 273
U AT oo e R e A 32,458 2,569 333
Lo R R PR AR . 31,194 2,703 361
. v . T e e e e e 29.254 2,796 356
57005 o ol I R A S 29,113 2,905 365
To 1o o I S . I SO 28,402 2,949 351
1071701 ol R B S S S 25,409 3,152 Byl
(1% 77 ol (RIS R SO S| IR IOl B - .3 | 8
L G R R R e [0 5.
Pacific
= = n Total
Under 10 tons 10-99.9 tons Over 100 tons
e number of vessels

19760 THE T A Al . - SR ) I
T R e 1Ly R B X
et o S B Sl AR S s 1,484 113 2
19 N0 DL § I S (e 5,387 1,926 79 43,865
e S P o 5518 2,160 95 43,130
Foe L A, LIS S A A == 5,386 2,206 94 41944
Lo oL, o S S R i S 4.827 2,273 81 3SR
AR S S e o gl - e h e 4,576 2,321 18 39,358
1971 T e e A 4272 2,359 67 38,400
197 B s T I 4,252 2,344 74 35552
et T R F L S N A P 4,174 2,334 81 %
19730 s T S W R e I, 4,402 2,586 96

Source: Same as in Chart 4.1.
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TABLE 4.6. Catches of All Species in the Northwest Atlantic by Selected Nations

1
1961 1966 1971 ] 1974

= e —— : metric tons, round fresh1 | -
B o . IR E SRR 655 997 | 1105 845
Denmark. . ..o 104 124 | 73 71
BIBARICER . B8 0. v e v e 1o e e o e e e e e 180 152 ; 56 39
Federal Republicof Germany . . . .. .......... 174 178 | 134 | 83
German Democratic Republic. . . ... ......... g 95 142 ~ 131
NOTWAY. . v e e et e e et e e et 49 43 | 35 | 59
POlANd . . o e e 4 72 | 270 | 215
L I ! 197 3 202 ‘ 153 | 145
SPAIN . . . . 208 240 | 269 184
SOVIEt UMIOM. « « v oo oo oo e 341 841 | 1022 1157
O ’ a41 968 - 979 1029
Other. . .. o oot 48 | 70 108 89

Total .. . 2 401 3982 \ 4346 4047

1 Round refers to fish in whole, i.c., unclcaned, not gutted form.
Source: International Commission for Northwest Atlantic Fisheries, Statistical Bulletin, Vol, 24, 1974,

Fiiicting fish, Gaspé. Quebec (photo by Tony Friend)
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TRANSPORTATION

Technological improvements in transport vehicles
that use fossil fuels have effectively shrunk man’s world
so that today he can cross whole continents in equiv-
alent time and with considerably less effort than it took
his ancestors to journey to the next town two centurizs
aco. Not only have these improvements resulted in
decreased travel time, but they have permitted a many-
fold increase in the number of movements of people ard
goods. These many trips, plus the required supporting
infrastructure, have made transport activity one of the
most visible of the various stresses man places on the
environment.

The need to improve and expand transportation
systems will continue in future, but greater care will
probably be taken in sysiems planning. The single-
minded economic efficiency criteria will increasingly give
way 1o a “cost-benefit” approach where the objectives
will be to minimize social and environmental stress.
Environmental impaci statements have in many cascs
become mandatory for large-scale projects, for example,
the Mackenzie Valley Pipeline. Assessment of whole
systems, however, is difficult and serious considerations
of alternative (environmentally less harmful) systems
have not gone much beyond public debate.

Environmental stress resulting from transportation
activity tends to be generalized in nature and can rarely
be described in direct cause and effect terms. The
comments below touch on some of these general con-
cerns.

Air Pollution

It is obvious that the exhaust products of the
internal combustion engine contribute to the amount 0.’
hydrocarbons, nitrous oxides and carbon monoxide
found in the ambient air of cities. The size of that
contribution, however, is not easily ascertained, either in
absolute terms or in comparison with the share atiribut-
able to industry or residential heating. The actual con-
centration of these gases in the atmosphere is in part a
function of prevailing weather conditions. Regulations
limiting the quantity of noxious exhaust gases dis-
charged per vehicle may reduce the problem somewhat;
efforts to reduce traffic density represent another
approach to improving the situation.

Noise

Noise is an inevitable by-product of the use of
machinery. The familiar car “muffler” was one of the
first anti-noise-pollution devices required by law. The
movement of vehicles is one of the major sources of
noise and consequently the measurement of ‘“‘noise
shadows™ (from airports, expressways, major arterials) is
increasingly being recognized as an important tool for
physical planning.

Spillage of Hazardous Substances

Spillage of hazardous substances is one of the
major concerns in the control of environmental contami-
nation. Transportation and storage is considered one of
the primary sources of this type of pollution and new
regulations are being implemented to minimize this risk.
Nevertheless, the increase in volume of transportation
and storage of these substances may mean that even with
reduced risk per unit transported, the “spillage™ in
absolute terms may, in fact, increase.

Landform Transformation

Landform transformation is a phenomenorn associ-
ated with construction of iransportation networks and
their terminals. Because of the scale of many of these
operations, they often result in the total restructuring of
local habitats. Although in terms of the country as a
whole these *‘restructuring” processes may seem insigni-
ficant, they may have considerable impact on the quality
of local environments and fragile ecosystems.

Energy Sources of Modern Transportation Systems

Energy sources of modern transportation systems
are almost exclusively fossil fuels. A large part of the
environmental stress originating from exploration, extrac-
tion, refining, storage and transportation of these fuels
can be attributed directly to the demand for energy in
transportation.

Physical Infrastructure, Networks and Stocks
(Chart 5.1 to Table 5.22)

The statistical tabulations in this chapter are quan-
titative in nature rather than qualitative, and relate indi-
rectly to the measurement of environmental stress attri-
butable to transportation. These include data detailing
the extension or growth of networks, growih of trans-
port equipment stocks and parallel technical changes.
The purpose of the data presented here is primarily to
raise issues that can ultimately only be examined with
more environmentally oriented data from other areas of
research. In many cases, these data are not available.

The reader is cautioned to consult the source
documents carefully in order to become familiar with
the limitations of the data in this publication. For
example, motor vehicle registrations are frequently used
as a proxy for vehicle movements and fuel consumption
estimates. The user must also be aware of a number of
technical shortcomings, such as differences in definition
and licensing practices between provinces and the pos-
sibility of a commercial vehicle being registered in sev-
eral provinces.



Extensions of transportation networks into new
areas are, in a sense, intrusions into “‘stable” ecosystems.
Although they may in themselves create only minor
disturbances, the indirect impact can have dramatic end
results, The extension of railways into the Prairie grass-
lands in the late 19th and early 20th centuries and the
subsequent settlement of these regions, are examples.
Today, the expansion of networks is largely confined to
providing access to resources in remote regions.

Density of networks may be considered a function
of population, economic activity and transport techno-
logy. The tendency for an increasing proportion of the
population to live in a few large, interconnected urban
agglomerations (for example, the Windsor - Quebec
Axis) is both a cause and an effect of high-density
systems. Careful planning and control of transportation
and utility corridors are required if the quality of the
rural landscape between these cities is to be preserved.

Increases in the volume of traffic place stresses on
the system itself and, until recently, acceptable solutions
for the provision of additional capacity have been largely
dictated by engineering criteria. Today, however, social
and environmental factors are becoming important terms
of reference for planning and design. This is reflected in
changes in urban expressway construction policy and
renewed interests shown in the area of urban public
transportation.

Improvements in technology have a major impact
on the shifts in popularity of various transport modes.
The undertying dynamics can be attributed to the drive
for more efficient means for transporting goods and
people which, in economic terms, can be expressed as
reductions in cost/time per “ton mile” and cost/time per
“passenger mile”’. Technological change in one sphere
tends to effect a set of responses in other spheres, such
as the impact on urban development due to the spread
of ownership of the private automobile.

Technotlogical change is difficult to capture statis-
tically, although it may be indirectlty reflected in the
data on the weight of aircraft (Table 5.22) and the
increase in the average length of freight trains (Table
5.25). Specialization is also a reflection of technological
change. The most striking example has been the growth
of energy networks (Tables 5.9 and 5.10). In the 1960’s,
improvement in etectric transmission technology made it
possible to tap distant hydro sources. Map 5.13 shows

==

some of the results of this technical breakthrough, with
high-tension systems connecting the remote sources of
hydro power of the Peace, Nelson, Churchill and
Manicouagan Rivers with the population centers in the
south.

Movement of Goods and People
(Tables 5.23 to 5.36)

Statistics in this section measure the intensity of
use of the transportation network and its terminals. Data
on the movement of goods and people are only available
for the organized public transportation systems. As a
result, one of the major missing pieces of statistical
information is that of the movement of people by
private automobile. Even a rough calculation would
show that this mode of transportation totally dominates
in terms of the number of vehicle-miles travelled and
energy consumed. If an average figure of 10,000 miles a
year per passenger car is assumed, the corresponding
number of miles travelled for the eight million passenger
cars in Canada would be 80 billion miles. A second
assumption (that the car on average carried two people)
would provide a figure of 160 billion passenger miles
Compare this with the 16.7 billion passenger miles for
airlines and 1.9 billion passenger miles for railways,
which combined are less than 12% of those of the
automobile. !

Evidence of the wasteful use of automobile travel
is demonstrated in Table 5.33, which indicates that less
than 10% of automobiles carry passengers other than the
driver. The same table notes that less than 16% of
workers take some form of public transport to work,
although in highly urbanized areas, the latter figure is
undoubtedly higher.

Another area where comprehensive data are lack-
ing is that of the movement of goods by truck. Regular
surveys in this area cover only those “for hire”, which
account for less than 3% of all registered trucks. A major
part of this universe consists of small pickup-type trucks.

The data on the movement of goods and people by
rail and air are generally good and provide background
data on the flow of aggregate movements.

1 These are assumptions for the sake of argument only and
in no way reflect available “hard” data.



Chart — 5.1
Raliroad, Road and Pipeline Mileage (1)
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(1) Data are presented trom earliest possible year; semi-log scale is employed
to allow comparisons of rates of growth

(2) Does not include urban streets.

(3) First mainline is mileage between stations only. i.e., does not include siclings
and switching yards.

(4) Major point to point lines only, does not include collectors from fields,

Source: Catalogue 53-201, ROAD AND STREET MILEAGE, Catalogue 55-201, O'L AND PIPELINE
TRANSPORT: Catalogue 52-209, RAILWAY TRANSPORT, PART 3: unpublished
data from Manulfacturing and Primary Industries Division, Statistics Caneda.
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Chart — 5.2
Mainline Railroad Track(1) by Region(2)
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(1) Mainline or first main track is defined as a single track extending the entire
distance between terminals upon which the length of the line is based

(2) Data were not available on a regional basis before 1910

(3) Newfoundiand included after 1848

Source: Catalogue 52-209, RAILWAY TRANSPORT, PART ili
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TABLE 5.3. Road and Highway Mileage!

Paved roads Expressways?2 All roads3 Perc;ni}:sg;;)vzrdoadf‘
B D TS B " miles . ' B Bk
R - . o P s e 6,848 5 d 410,808 1.7
e-tn BRI e e T 15,594 S 499,191 | 3.1
LRI . L . i e 17,440 oc 491,380 315
s LI T R I 24,519 58 567,155 4.3
115 5T S S R [T S T P 33,240 g 455,404 78
N5 A5 R Mook T 4 - o co LRI 30,119 - B 421,448 11.9
IRGRRNES. e e BT R B 61,631 8474 | 448,378 is.7
ERERA S . W e St BES LR 75,647 1,680 460,422 16.4
75 s R ey . 4 1 [ TREICE e #5,098 2,0576 482,460 17.6

I Does not include urban streets.

2 For details sec Table 5.6.

3 Total road miles vary greatly over time due, in part, t2 changes in definitions by the reporting provinces. For this reason, paved
roads are a more accurate measure of this transportation network. In addition, the majority of automobiles, especially in recent years,
travel infrequently on unpaved roads.

4 Mileage for 1964.

5 The 1973 data are from the Roads and Transportation Association of Canada.

6 Mileage for 1972.

Source: Catalogue 53-201, Road and Street Mileage and Expenditure; Roads and Transportation Association of Canada. Nation
on the Move,

Fraser Street Car Dump, Vancouver (N.F.B. Phototheque, photo by Tony Scammaell}
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TABLE 5.6. Expressways!

1964 1970 1972
: miles 1

e T e S T -
Prince Edward Island . . . . .. ... ... ... ..., - = -
DNOVERSARNIA, . - - - - i .o e -
NabaBRunswick . . - . 0. . ... o0 LBl e - L 4
ks R I S T 150 567 872
T e R N R (R R 522 737 762
Manitoba ... ..... ... ... .. .. 0., 45 138 169
Baskatchewan . . .. .. .. ..., 6 6 10
T G A 49 131 139
EuitishiGolumbia, . . . .. .. .. o0 00 e 75 101 101

AHHENS s . . g g o o . . e g 847 1.680 2,057

1975

34

25
1,137
1,057
220
280
395

103

3.258

I Includes divided, controlled access highways with four or more lanes. They may be maintained by either federal or provincial

goveraments.

Source: Roads and Transportation Association of Canada, Nation on the Move.

TABLE 5.7. Paved Roads and Highways by Region

Atlgn}icl Quebec Ontario Prairie provinces \l}{;iglxl S:clluri}l)bri?ﬁ-
REOVINELS west Territories
= miles

7 R L S Rt 361 1,235 4,008 | 565 679
T S A 2,077 3,866 6.847 1,345 1,459
T R SR S E S 2,207 4,483 7,709 1,434 1,607
Rl 1 e . E - 2,848 6,433 10,102 2,749 2,387
IBEEN. . . ... . ... S35 8,995 ESHS 5,657 3,338
T T O P 6,036 13,804 16,372 8,761 5,146
T AL S R 8,060 14,389 21,518 12,289 5,375
B o e e 9,276 16,387 24,398 18,269 1,317
e T A 10,925 17,479 26,453 2115780 8,509

I Newfoundland included after 1949.
2 The 1973 data is from the Roads and Transportation Association of Canada.

Source: Same as in Table 5.3.
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TABLE 5.8. Air Travel Between Major Canadian Metropolitan Centres!

City pair

Montréal-Toronto . . . .. .. ... .......
Rank ............ . ... ...,
Ottawa-Toronto . . . .. .. ...........
RAGEIE S I, s oo e e e e e e

1968 1970 1974 1975
- thousands of passc-ngrs
725.4 898.4 1,232.0 1,165.8
1 1 1 1
269.8 359.5 581.5 583.6
2 2 2 2
161.9 223.8 422.1 435.8
4 4 3 3
181.2 2398 386.8 421.3
3 3 4 4
141.3 195.9 316.6 3421
6 6 S 5
128.1 169.0 278.7 287.8
7 7 7 6
153.1 207.2 281.3 285.4
5 3 6 i/
88.2 | 111.4 | 204.4 221.7
1o 11 8 8
771 107.6 171 182.3
15 13 12 9
83.8 112.5 197.2 176.1
13 10 9 10
70.1 92.2 162.5 175.3
1117/ 16 13 11
111.5 136.8 181.9 171.9
9 9 11 12
1151 146.6 194 169.2
8 8 10 13
69.9 92.2 152.8 159.9
18 17 15 14
78.6 108.9 153.1 159.3
14 12 14 15

! Includes domestic portions of international journeys.

Source: Catalogue 51-204, Air Passenger Origin and Destination, Domestic Report (1968, 1970, 1974 and 1975).
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TABLE 5.9. Miles of Oil and Natural Gas Pipelines

Trunk Lines! Product lines?
2y a1l alE Total
oil o Total oil e Total
i - I e ) “miles
S AR R S 1,158 1,158 1,158
20 o R A 4,192 4,192 4,192
LT S R L 4,473 6,301 10,774 1,189 462 1,651 12,425
T g R . 6,565 14,206 20,771 1,695 467 2,162 22,933
R R e 8,756 19,282 28,038 1,782 390 2,172 30,210
) S 9,324 25,107 34,431 2,305 328 2,633 37,064

1 Trunk lines are defined as the main transporting lines for unrefined oil or natural gas.
2 Product lines are defined as lines built to carry refined products such as zasoline or fuel oil.

Source: Catalogue 55-201, Oil Pipeline Transport; unpublished data, Manufacturing and Primary Industries Division, Statistics

Canada.

TABLE 5.10. Electric Transmission Circuit Mileage by Power Line Voltagei

Power line voltage 1956 1961 1966 1971 1973 1974
i = § il 1 e miles | <0 Bl |

20- 99kilovolts . .. ... ... ... .. ... ... 37,609 41,169 44 457 49,001 48,794 49,316
100-199 R o s L kg - cdd 3B 12,905 16,723 20,793 25,079 25,907 26,225
200-299 1 5 oo DN Ry O 4,397 5,752 8,220 14,690 15,692 15,963
300-399 e TR, W et L L 9112 2,3302 2,710 3,610 3,893 4,168
400-599 EFNRY s . . N I | 436 1,572 2,699 2,908
600 kilovoltsand over . . . . .. ... ... ....... 623 1,223 2,531 2,508
Total transmission circuit mileage. . . . . . .. . .. 55,822 65,965 77,239 95,175 99,516 101,088

1 The right of way swath cut for power lines varies directly with the voliage that line carries. The following table presents some

indication of the right of way sizes involved:

Single line Double line
. . Acres of right . ! Acres of right
Wldg} ‘(;g;lght of way for one W'd;l; :)vl;nght of way for one
{q}le__af line y mile of line
feet feet

69 kilovolts. . . . ... .. ... ... ... 100 12 125 15
161 T S R e 125 15 175 21
345 PRI e L L L L 150 18 175 21
500 e 1w T S S S S 200 24 200 24

2 includes all lines 300 kilovolts and over for 1956 and 1961.
Source: Catalogue 57-202, Electric Power Statistics; United States Federal Power Commission, Hydroelectric Power Evaluation,

Washington, D.C., March 1968.




TABLE 5.11. Electric Transmission Circuit Mileage by Region, 1973

- Gl
‘ ‘

]

! !
2 | ‘ o . Yukon and
. Atlantic | . Prairie British
Power line voltage - Quebec Ontario ‘ N ~ : Northwest Canada
| provinces provinces Columbia MSrritaTios
s - - e miles — 1
| |
20-99 kilovolts . . . ... .. ..... 4,940 3,911 } 9947 ’ 25,946 : 3,675 R 17/ 48,794
' |
HOURSTSIOMSCI - M8, . el UL T 2,284 l 4 649 “ 7.249 | 8,588 | 2,616 521 25,907
SOOFRSCIFIMESITEN LT e [ 1,035 2,037 7,450 } 3,808 1,362 15,692
i |
300-399 L. 49 3,533 3 | 308 - 3,893
400-599 % ..., -~ | - 435 L3 | L8] - 2,699
600 kilovoltsand over . . . . .. ... .. i 2 2,531 ‘ = : = 2,531
| | | 1 !
‘ .
Total transmission circuit mileage . . . | 8308 | 16,661 25,084 | 39455 | 9,112 | 896 | 99516
i ¢ i
[
| |
|
8.4 16.7 | 25.2 ! 396 | 9.2 0.9 100.0

Percentage of Canadian total . . . . .. J

Source: Catalogue §7-202, Electric Power Statistics (1973).

Shipping Activity, St. Joseph de la Rive, Quebec (photo by Tony Friend)



Airphoto — 5.12

Hydro-power Line Right of Way Through Forested Land
Near Bancroft, Ontario

Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources.
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TABLE 5.14. Airport Activity as Measured by the Number of Passengers and Length of Longest Runway, 1975

Airport scrl‘j::j?x?gj (}))g:sg:g;gsl Length of longest runway2
thousands BT TR ELEL
Toronto International . . .. ............... 9,706 3368 ! 11,050
Montréal International . . . . .. ............. 7,026 3353 : 11,000
Vancouver International . . ... ... ... ...... 4,533 3353 I 11,000
Calgary International . .. . ... ... .. ....... 2,487 3864 12,675
Winnipeg International . . . . ... ........... 2,145 31853 11,000
Ottawadntemational ... ....:.«..0..... L. 726 3048 10,000
Edmonton International . . ... ... ......... 1,574 3353 11,000
Halifax International ................... 1,351 2682 8,800
O re o B SR T BRI R IS S 650 2286 7,500
Edmonton Municipal . .. ... ... .. .. ... .. 616 1 789 5,868
ERERET e e - . L Tl 554 2408 7,900
Suskat@on! ™. ~=. . . WL L L e 488 ‘ 2 530 8,300
Victoria Intermational . . .. ............... 462 ;‘ 2134 7,000
ShIE T S TR R SR B U 385 ’ 2.591 8,500
RUGRACIIBAY 0 s - » o v o W T e e e e e 379 J 1 890 6,200
BOIRIE R . s L, 288 2134 7,000
e T 285 1 951 6,400
TS | Al o o - o A I 281 2003 6,572
Bliey Bt mese. L. 280 2155 7,070
N | e B e o GO I A 266 2439 E 8,000
S R R S 255 2408 “ 7,900
ol el ge s G L S R A T 230 3 201 10,500
BortiStrYahn . - .. ... . L e 224 2 103 6,900
ORI L. . . . . e e e e e e e e 218 2682 8,800
e X N U S S 214 1829 6,000

1 The number of passengers is used as a correlate of total airport activity. More passengers arriving should mean more and larger
aircraft using the facilities. The level of cnvironmental stress is related to size of plane and the amount of aircraft activity at air-
ports.

2 The length of the longest runway acts as a rough indicator of the size of the largest plane that may land at an airport. The require-
ments per plane vary with its loads, the air temperature, elevation of airport. wealher conditions and runway gradients. A Beecheraft
DI85, a small aircraft, requires approximately 1 035 metres for landing and 8350 metres for takeoff under normal conditions. A Bocing
707-300, a large passenger plane, is likely to require 2 450 metres for landing und 3 000 metres for takeoff under similar conditions if it is
carrying a full load.

Source: Catalogue 51-203, Airport Activity Statistics (1975): Surveys and Mapping Branch, Department of Energy, Mines and
Resources, VFR Chart Supplement, 1975.
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TABLE 5.15. Licensed and Other Significant Canadian Airports and Airstrips,!
With and Without Radio Control Towers by Province, 1975

!
With radio Without radio

control todwers control towders Total

Newfoundland. . . . ... .. .. ... ... ... ... 4 9 13
Prince EdwardIsland. . . .. ... ... ... ... ... 1 | 2 3
NovaScotia . . . ...................... 4 | 8 12
New Brunswick . . ... ... ... ... ......... 4 : 10 14
UBDEEE Lol M 0 e o e v v o vt e e e e e e 10 65 s
OB . © . . . e v v e e e e e e e . 18 91 109
Manitoba. . . . .. .. ... .. ... ... 5 j 27 ; 32
Saskatehewan . . . . .o, .. 00 o0 it e 3 i 35 38
Alberta. . . . ... ... ... ... 8 57 65
British Columbia . . . .. ... ... ... ... ..... 112 47 59
Yukon . . . .. ... 1 8 9
Northwest Territories. . .. . . ... ........... 2 38 40
Canada . ... ... ... ... ............. 72 397 469

! Inclndes all publicly (Ministry of Transport, Department of National Defence, city and provincial) and privately owned airports
and airstrips, but does not include scaplane landing sites.

Source: Surveys and Mapping Branch, Department of Energy, Mines and Resources, VFR Chart Supplement, 1975.

TABLE 5.16. Port Activity as Measured by Net Registered Tonnage of Vessels,! 1975

Vessels arrivin ‘
Port and dcparting,g J%g;a%g%%% Number of vessels Ice conditions
total net regis- il ilbaded arriving at port during winter
tered tonnage? Al .
—— ——————— o e e N =Y -
thousands of tons

Vancouver® . . .. .. . .. e 44,794 35,521 9,736 open
Montréal® . . . . .........0 .0 i cuuoiur. 32,082 18,632 3,373 restricted
Sept-Tles? . . . ... 25,666 30,195 1,303 restricted
ThunderBay . ....................... 21,396 20,027 1,310 closed
Halifax . . . ... .. ... .. ... . .. ... ...... 16,642 11,742 1,429 open
Hamilton, . . . . ... ... ... ... ... ... ..., 16,091 14270 935 closed
Port Cartier . . . .. ... . . . . o i e 15,817 17,627 663 restricted
SaintJohn. . . . . ... ... ... .. L. ... 13,935 10,850 988 open
ONGEREE Mhmg: - o g o e o e 5@ EE . e e 12,758 12,496 1,016 i restricted
NGrtMSydney . LB . L ke e e b 11,502 623 1,728 " open
SR B o o [ | 10,124 9,090 1,552 closed
BaicComeau. . . .. ... ... v vii i vnnnnenwnn 8,563 7,334 621 ‘ open
SaullSIERMatee ! |- . .. o i L. g 7,744 5,930 506 closed
Shorell SRS S U R T 6,977 7,428 530 closed
Port Hawkesbury . . . ... ... ... ... ....... 6,804 7,718 364 open
T 1) e R S T 5,752 1,976 2,058 open
OIBRAEB L 5. - - 10, . . e s o e e e e e e e 5,299 2,987 654 closed
New Westminster . . ... ... .............. 5,237 2,481 2,013 open
Trois-Riviéres . . . .. .. ... .. .. ... .. ... 3,914 2,841 611 restricted
BOREARet®- . . . . .. 5. e e s 3,882 4,004 353 closed

! Total net registered tonnage provides the capacity of the spaces within the hull and the enclosed spaces above the deck
available for cargo and passengers, but excludes spaces used for the accommodation of officers and crew, and for storing navigation
propelling machinery and fuel.

Total net registered tonnage is counted for the arrival and the departure of each vessel,

3 Includes coastal traffic.

4 “Open” indicates that the port use is not restricted by ice; “restricted” indicates that use of the port is restricted by ice at some
time during the winter and *‘closed’” indicates that the port is closed by ice at some time during the winter.

5 Includes Roberts Bank.

6 Excludes Contrecocur, Varennes and Verchéres.

7 Includes Point Noire.

Source: Catalogue 54-203, Shipping Report: Part II, International Seaborne Shippins (1975).Catalogue 54-204, Shipping Report:
Part 111, Coastwise Shipping (1975); The National Atlas of Canada, Fourth Edition, Ottawa 1974,
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TABLE 5.17. Number of Transport Vehicles Registered in Canada

Regis;,t:}{;:cdler;ml(" Ra;' r;w):g r Tr? ém Ships! Aircraft2
_ fdllingstock | = v

B0 . .. .. e e 5945 128,112

11 282,450 237,076 i -
TE00 o ™ R S R AU DR 1,232,489 227,824 o 520
T ) R U D 1,500,829 171,272 o 473
L 2,600,269 186,590 14,816 2.242
L 5,256,341 200,424 19,507 5,318
) O 8,497 339 194,955 27,072 181815
1T 5 R SRS — 10,158,440 192,590 29,539 15,618
L A 11,442,643 199,110 30,563 17,990

I Includes fishing vessels.
2 Includes aircraft with or without valid certification of airworthiness.

Source: Catalogue §2-209, Railway Transport: Part II; Catalogue 53-203, The Motor Vehicle: Catalogue 53-219, The Motor
Vehicle: Part 1Il, Registrations; Catalogue 51-202, Civil Aviation; unpublished information, Transportation Division, Statistics Canada.

TABLE 5.18_ Inventory of Railroad Motive Power and Rolling Stock

I Motive power Rolling stock
. ) = : Total
Steam loco- Diesel electric | Electric loco- .
motives locomotives motives Sleeping cars pascs:gger
BRBORS. L. . e 4,079 - . 283 4,320
D B i I o 6,014 - 16 584 6,557
R S 5414 - 37 1,224 7,346
B9a0 . . . e 42721 N 36 ’ 915 6,267
R T 4,272 350 33 795 6,338
T IR S i I - P 403 3308 41 861 5,119
B e e . . g ke e ol B el - 3,301 22 641 3,638
ST RN R R D S - 3,399 18 482 2,801
T N S e T I T e, - 3,748 14 393 2,175
7T R S N L A P - 3,870 14 369 2,056
TS T e e SR N P - 3,963 14 344 1,936
Roling stock
Passenger cars as a
percentage of total
Box cars Flat cars Total fr‘eight rolling stock
cars

B B . T R e e e e 75,983 20,769 119,713 35
L R U A 155,964 24,939 224489 2.8
U L O T S 151,500 17.728 215,027 B8:3
T e e | R . T 116,629 12,049 160,697 3.8
T s S RS R S S S 122,419 11,263 175,597 35
o R T P 111,217 12,645 191,553 2.6
R . L. e B e 105,822 13,475 182,0902 2.0
L e P LN 101,746 18,043 188,737 ips
U e B o B R ST | 95,239 22,010 186,653 112
L A 95,538 24,898 190,892 1.1
U 75 o | OB oo MRS (N O N R A 92,669 25,722 193,197 1.0

1 Includes diesel electric locomotives.
2 The power of locomotives and capacity of freight cars increased significantly in the period 1950-70. Thus a drop in the num-
ber of cars does not necessarily mean a decline in actual carrying capacity.

Source: Catalogue 52-209, Railway Transport: Part 111
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TABLE 5.19. Number of Vessels Owned by Canadian Commercial, Chartering and

Private Water Carriers, by Province of Do

micile, 1974

Canadian flag Non-Canadian
— — - flag —
Active Inactive Total Active
| |
Newfonmdladbia $ R B« b o oo o e e i 60 | 8 68 -
Prince Edward Island . . . . .. .. .. .. ...... 1 6 | - 6
INovalSSotar . A - N e B L LT | 66 15 81 11
New Brunswick . . ... ... .. ... ........ 56 | 2 58 2
Quebec. . . . .. .. ... 270 12 282 40
ORMATIO. © . v o v vt et et ‘ 1,526 66 1,592 8
Manitoba. . . . . ... . 38 1 39 =
Saskatchewan . . . ... .. ... .. ... ... .. \ 21 | ~ 21 -
T P TP ! 48 | = 48 B
British Columbia . . . . . ... .. ... ....... | 1.345 92 1,437 -
Northwest Territories. . . . . . .. ... . ...... 5 1 6 -
N (7)o )RR R P 4 - 4 -
SIS 4o 2 = gl | - - 36 R AE i 8 - 8 6
@anadal el e e 2 B L B g 3,453 197 3,650 67

Grand total

68

92
60
322
1,600
39

21
48
1,437
6

4

14

3,717

Source: Transportation and Communications Divisions, Statistics Canada, The Water Transportation Data Sheet, 1974, Advance

Statistics.
TABLE 5.20. Number of Registered Motor Vehicles
automobiies | vehieier Motoreycles ol

(T S R o (N ) SN ol \ 553 553
) o | SRR I ST R g 5,890 55 5,945
17D TR e RS - PRI o . OF [1° CREE T ‘ 251,945 22,310 8,195 282,450
HORUE, . . = . SRl . A L, i 1,061,500 161,562 9.427 1,232,489
HOF0"". 1 . hes. W, e I Ples Bl Y. S brpencnr ! 1.236,492 250,958 13,379 1,500,829
PSP . © .l - - B 0BT . BRSO | 1,913,355 643,244 43,670 2,600,269
1960 . .. .. ." "= gfon e P P 2k i 4,104,415 1,117,450 34,476 5,256,341
WORONS= . . ... . oo AL, VRSN e Y 6,602,176 1,737,761 157,402 8,497,339
)1 CY7/=1 [ RS e L o o 7,866,084 2,004,536 287,820 10,158,440
AR e 9 AR n o h | 8,472,224 2,208,613 321,167 11,002,004
S e el 3 19100k 1-BEE . B e e 8.870,307 2,211,462 360,874 11,442,643

Source: Catalogue 53-203, The Motor Vehicle; Cataloguc $3-219, The Moror Vehicle: Part 111, Registrations.
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TABLE 5.21. Registered Civil Aircraft by Type of License

Private
All aircraft:2
N e s O 0 et T i . 134
O e e S R L 945
Fo e o R T 3,247
HEESE BEE . . L R e e e e e 5,184
T R S R 7,816
1775 S S RO R (A e 12,875
Aircraft certified airworthy:3
HOBISI = . 5 cccmms o o e e e i e e e 10,395

Type of license

Commercial

268

1,297

1,863

2,137

3,261

4,810

3,941

Government! | Experimental
71

204 4

200 21

201 37

287 18

264 10

Total

473

2,242

5,318

7,542

11,315

17,990

14,610

I Government aircraft includes aircraft owned by federal, provincial and local governments. It does not include military aircraft.
2 Thesc figures include planes that are registered but are either inactive or not airworthy.
3 The certificate is proof that in that year a licensed mechanic has inspected the aircraft and certified it mechanically sound and
safe. Only aircraft with this certificate may actually fly.

Source: Catalogue 51-202, Civil Aviation; unpublished data, Aviation Statistics Centre, Statistics Canada.

TABLE 5.22. Aircraft by Weight

We:ght class!
Less than 46001 12,501 3 30,061 - Mote than Total
4,000 12,500 30,000 100,000 100,000
pounds | pounds pounds pounds pounds
i ' " number of aircraft % W4 DS
ROGEEPN Lol e L 4,280 685 160 161 32 5,318
BRERE R . L L L L 6,211 958 164 139 70 7,542
B e 8 e L L ... 9,443 1,350 205 178 139 11,315
DTS s Ol A s N 15,286 1,9m 299 210 215 17,990
e 2 L ]

1 The following are examples of aircraft for each weight class:

Less than 4,000 pounds

More than 100,000 pounds

4.000- 12,500 pounds. . . ... ...
12,501 - 30,000 pounds. . . . ... ..
30,001-100,000 pounds. . .. ... ..

Cessna 180, Piper Cherokee
Beech Baron, DeHavilland Beaver
DeHavilland Twin Otter, Lockheed Starfighter F104
Douglas Super DC-3, Douglas DC-9
Boeing 747, Douglas DC-10.

Source: Transport Canada, Canadian Civil Aircraft Register; unpublished data, Aviation Statistics Centre, Statistics Canada.
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TABLE 5.23. Movement of Goods by Mode of Transport, 1973

Mode Millions of ton miles
Ll SR E PR EEEE R T T T l 133,197
Road (for hire trucking only)l . . . . . . . e e e 21,631
Oil pipeline . . o o (M o o A — S . o 82,530
AT s 0 .. O TP Y AR W . RELE LB Y N o 520

1 For hire trucking accounts for only 43,000 of the ncarly two million registered trucks in Canada. Although the for hirc trucks
generally carry larger loads and haul over longer distances than the average truck, it is unlikely that the ton miles carried would be over
10% of the total.

Source: Catalogue 52-207, Railway Transport: Part I (1973); Catalogue 54-202, Shipping Report: Part Il, International
Seaborne Shipping (1973). Cataloguc 54-204, Shipping Reports: Part Ill, Coastwise Shipping (1973); Catalogue 55-201, Oil Pipeline
Transport (1973); Catatogue 51-002, Air Carrier Operations in Canada (1973);unpublished data, Transportation Division, Statistics Canada.

TABLE 5.24. Total Weight of Goods Carried by Mode of Transport, 1973

Mode 1 Millions of tons
Railroad . . . ... ... ... ... ... ... P 316.6
Road (for hire trucking only )}l . . . . . L e e 101.3
Oil pipeline2. . . . . ... . T o3 EER Y- - EEEFE R - EE e 3 106.3
7 A A P \ 3186
AT - I T T T T ‘ 0.5
- i N — IS — )

1 See footnote 1, Table 5.23
2 Tons of oil are obtained by using a conversion factor of 6.762 barrels cquals one ton.

Source: Same as in Table 5.23

Freight train, horses and rider, Alberta (N.F.B. Phototheque, photo by John de Visser)
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TABLE 5.25. Railroad Freight Traffic

Tons carried Ton miles Pp':r'gf?;i;;at":rg‘i’;s Train hours!
thousands millions thousands

LIORETIN . s B b 0 . - s b Tveame e o o B ol BB 18 2501 35,584 35.6

L L A TR 132,355 33,259 35.7

L 125,167 41,920 38.2

1 184,477 60,789 38.0 .
BB . . . . e e e | 188,375 67,326 50.9 3,152
. . . .. e e e e e 283,150 112,872 69.8 2,948
1207 21 e e [ 316,629 133,197 65.6 2,905
OB L . e e e 326,232 141,403 63.6 3,164
e 300,109 138,577 67.6 2,882

1 Train hours are defined as the hours trains are in actual service.
Source: Catalogue 52-210, Steam Railroad Statistics; Catalogue $2-207, Railway Transport: Part I,

TABLE 5.26. Cargo Movements Through Canadian Ports

Cargo loaded and unload.:d Vessel arrivals and departures
International | Domestic International Domestic
shipping! shipping2 Total shipping! shipping2 Total

thousands of short tons number
e S TS e ) IR (U S 18,522 o - 70,132 136,986 207,118
e 27,773 <12 . B 93.653 156,278 249,931
19503 . ... .. ................ 57,471 . i 64,923 166,289 231,212
e D DR E 89518 81,367 170,885 68,419 233,861 302,280
e 135,914 106,327 242,24 57,912 195,211 253,123
BT . . . e e 164,210 | 124,817 289,027 50,604 156,379 206,983
L 164,090 1122 SIS 286,605 49,450 135,423 184,873
IREREaY 5. . . LT e 117586%72 122,404 298.076 49.016 125,617 174,633
OB . . .. . L e s 196,646 121,947 318,593 47,091 116,510 163,601
BOER L L . e e e e e 183,897 118,241 302,138 42,272 106,529 148,801
17 R L A 183,227 119.87L 303,098 40.522 93,742 134,264

! International shipping includes trips that have onc terminal point in Canzda and the other in a forcign port.
2 Domestic shipping includes trips that originate and terminate in Canadiar. ports.
3 Data for Newfoundland were included from April 1, 1949 Data for non-customs ports were included for the first time in 1957,

Source: Same as in Table 5.16.

TABLE 5.27. Oil Movement by Pipeline

Barrel miles Net received flows of
(trunk lines only) crude oill into pipelines
billions millions of barrels
g oL Ry R TS N D A T, L 23.62 47.5
B N e F. -0 3.5 e N Ee .. Y. .. 83.86 112.8
Do e TN T SRS L SR P S 119.11 185.1
IRl P, W . L . A i s L e 203.99 3154
L e L | e R A AT Y . 367.77 501.3
L S I B SR S R A 558.09 718.8
I N P e v o v e e o e G . e L . i . . SBELIS 691.4
o A s I T S e S 448.88 590.0

1 The net receipts are the unduplicated receipts of crude oil of all pipeline companices in Canada.
Source: Catalogue 55-201, Oil Pipeline Transport; Catalogue 55-001, Qil Fipeline Transport.
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TABLE 5.28. Air Freight Movement

Goods carried

thousands of tons

35.38

130.09

130.89
185.21
379.26
524.48
535.70

553.14

Goods ton miles

millions

13.87

28

SBM

133.42

380.20

520.28

550.79

564.80

Resolute Bay, N.W.T. (N.F.B. Phototheque, photo by Crombie McNeill)



Chart — 5.29
Passengers Carried by Transportation Mode

Millions of passengers AMillns of passengers

s 22000

(1) In the cases of Urban Transit and tntercity Bus. trends are shown
from the earliest year that comparable data were available.

(2) Includes only class one operations. These are defined as those
earning more than $100.000 in gross revenues/year.

Sources: See Tables 5.8, 5.14, 5.31, 5.34, 5.35 and 5.36.




Chart — 5.30
Railroads and Aircraft Passenger Miles

Number of passanger miles Number of passenger miles

(000.0007

1940 1945

Source: Same as in chart 5.29.
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TABLE §.31. Railroad Passenger Movement

Ti— Pa;su‘r_lgcrs Passenger (;V;;‘:ff'&?;’:?:‘(rr Pasfw'ng('l cars per
‘- carried miles R mbnilce passenger train
i LLC S =y g =il |

‘ millions
B e S = ) e ; as.s | 2,911 13 4.5
S UE 1 s NN SR S | 34.7 2,423 1 4.5
o 4L 4T R e ! 22.0 2,176 i 1 4.7
STy IES IR R LR 60.3 6,873 24 | 62
B R L= | Sk N 31.1 2,816 14 4.9
o al L, EECEC O L ! | 19.5 2,264 13 | 5.8
R R T ; 24.6 2,666 16 | 6.5
o A TR 23.9 2.272 16 6.4
A B ETREE R  a . 19.8 1,599 16 4.8
BRI B e B . l 241 | 1,878 15 | 4.8
e ST T S 23.6 1,821 15 | 5.3
T | L ; 2 AL x )

1 The year 1944 was the peak of rail service. This figure is presented to show the capacitie

the past when intermodal competition was limited.

Source: Catalogue 57-212, Steam Railway Statistics; Catalogue 57-207, Railway Transport.

casseimari, Ontario. (photo pat Bruce Mitcheli;

s railways have been able to operate at in




Chart — 5.32
Average Number of Cars per Train

Averach nuimdig of car Average number of cars
70

70

1930 1935

(1) Includes aii freight cars whether full or empty.
(2) Includes only passenger carrying cars,
Source: Same as in Table 5.31.
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TABLE 5.33. The Journey to Work, Modal Split

Mecthod Novernber 1973 June 1974 November 1974
N e 1 T g .~ penmsatelwa o8

Driver of car (withpassenger) . . . . ................. 9.0 8.8 9.4
Driver of car (without passenger) . . . .. ... .....c..... 504 50.0 50.7
BaASSEnPOINIDENATECAT.. . . . L. - . tde v o b s o e o o 0 b e e 134 13.1 1353
ey fL e COR S S M | e B 0.6 0.5 0.5
Motorcycle.bicycle. . . ... ... ... 04 20 0.5
IWEIRRIBRWOTK . . . o ois o o oo o oiote o o g ioin o o iole sho o v vie s 8.6 9.1 8.9
Bus, street car, SUbWaY . . . . . . . . v i e e e 16.0 15.1 1
BOMBMIPIRIAING. . o= . . . . .\ oo e e v e e 0.4 0.4 0.5
Qe AN KO . . . . . . . . L. . e e e e e, HES 1.0 09

DTS . ol oo g ol - el e A 100.0 100.0 100.0

Source: Catalogue 71-001, The Labour Force (November 1973, June 1974 and November 1974).

TABLE 5.34. Urban Transit

Number of fare passengers Revenue vehicle miles
Urban routes All activities! Urban routes All activities!
' millions
Cra R TG A S I 8. 1,151.9 ¥ 2039
T e T L. T T o 1,029:3 = 200.1
i o T A BRI . 4 B TP 974.6 985.2 210.0 2138
2 R R . & I (T 1,006.8 1,018.4 247.6 251.7
ORGSR e R - Talane 1,143.2 316.7 324.2
1 Includes urban services, charter operations and some rural services.
Source: Catalogue 53-216, Urban Transit; Catalogue §3-003, Urban Transit.
TABLE 5 .35. Intercity and Rural Passenger Bus Transit !
Number of fare passengers Vehicle miles
Intercity and ru- . Intercity and ru- :
ral routes only All services? ral routes only All services?
g = i | thousands
1o ST R L L R ) B 64,814 82,237 83,202 90,640
BOARNC L R e 49,117 59,848 80,415 89,020
O TR o o o R S 41,704 51,797 83,627 96,689
R Pl L N R 44,617 57,369 105,005 126,356
e e R T R e A T T 33,242 36,743 116,368 129,477

1 See footnote 2, Chart 5.29.
2 Includes intercity and rural operations, some urban operations and charter services.

Source: Catalogue 53-207, Motor Carriers — Freight and Passenger; Catalogue 53-215, Passenger Bus Statistics; Catalogue
53-002, Passenger Bus Statistics — Intercity and Rural; Catalogue 11-001, Statistics Canada Daily (February S, 1976).
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TABLE 5.36. Air Transportation Passenger Movements!

: Passenger Passenger
Miles flown Passengers miles ol factirs

millions thousands millions per cent
1940 . . .. .. ... . e 11.012 149.032 38.4 X
1250 15 o o™ 0 IR © & TR Y SC I RO RE e 41.368 1,511.022 550.5 65.5
BOB . .ov . v s ve e e e e e e e e 109.699 5,451.722 2,847.0 63.3
T 124.448 7,838.544 5,065.5 62.0
ORI Rt - TR e e e e e g0 4 229410 15,040.41 10,280.0 55.8
JOREMMS .ol Fe o b R ke 267.786 22,094.31 14,605.6 64.8
L U N 288.574 24,621.11 16,719.2 62.2
TN . 0 e o e e B e e e b e 300.255 25,626.25 16,672.8 748

1 Includes all foreign and domestic services by Canada carriers and that part of service by foreign carriers taking place over Canadian

territory.

{Includes only unit toll operations. Unit toll is defined as the public transportation of persons and/or goods between designated
points or from a designated base to a defined area at a fixed rate per unit.

3 The “passenger load factor” refers to the percentage of an aircraft’s seating capacity occupied by unit toll operations of the
twi:) transcontinental and five regional air carriers. The figure is arrived at by taking passenger miles as a percentage of available seat
miles.

4 Includes unit toll operations only for foreign carriers.

Source: Catalogue 51-501, Aviation in Canada (1971); Catalogue 51002, Air Carrier Operations; Catalogue 51-001, Civil Aviation;
Catalogue 51-202, Civil Aviation.

TABLE 5.37. Population Affected by Airport Noise! in Selected Metropolitan Areas

International airports
Montréal Ottawa
Number of 2 Number of 2
persons Per cent persons Per cent

Population in noise zone:
Dy, o i o L TR 252,280 9.2 32,955 5.5
TRt pnediates, . ., o Tl o B L 130,035 4.7 4,515 (07
UpPSORE SRR, ool AR B S ARES L L 59,270 2.2 1,600 0.3
Total®s ..t o o TR e o e o s e 441,585 16.1 39,070 6.5
Total population in metropolitan area, 1971 . . . . .. 2,743,230 100.0 602,560 100.0

Toronto Edmonton Vancouver
Number of Number of 5 | Number of 2
el Per cent2 BOSSEES Per cent sk Per cent

Population in noise zone:
e s e B L 51,019 1.9 27,925 5.6 12,385 1.1
BnESaedinte . o N o] s e G ¢ - o 45,958 1.8 10,810 2.2 6,145 0.6
IREEERB Y . L L L 24,093 0.9 3,165 0.6 3,835 0.4
QTN N 80 L R e B Al 121,070 4.6 41,900 8.4 22,365 2.1
Total population in metropolitan area, 1971 . . .. .. 2,628,125 100.0 495915 100.0| 1,082,350 100.0

1 Based on noise contours prepared for Central Mortgage and Housing Corporation by the Canadian Air Transportation Administra-
tion, Ministry of Transport. Values are derived by measuring the noise generated by each type of aircraft (both arriving and depart-
ing) in effective perceived noise decibels, which take into account thc subjectively annoying effects of the noise including pure tones
and duration. These values are aggregated into a single number evaluation which is known as the Noise Exposure Forecast (NEF),
It should be noted that NEF values increase logarithmically ; hence, an increase of 10 NEF units has the effect of making the noise seem
twice as Joud.

2 The percentage figures are the populations of the specified zones as a proportion of the total metropolitan population.

3 In the “lower” noise zone values range between 25 and 30 estimated potential noise decibels (EPNDB). For the Toronto Inter-
national Airport values range between 28 and 30.

In the “intermediate’ noise zone, values fall between 30 and 35 EPNDB’s.

5 In the “upper” noise zone NEF values are greater than 35 EPNDB's.

Source: Catalogues 95-704, 95-715, 95-721, 95-727 and 95-728, 1971 Census of Canada; Central Mortgage and Housing Corpo-

ration, New Housing and Airport Noise, Ottawa; Noise exposure contour maps for selected cities, Central Mortgage and Housing Corpo-
ration; Noise contours for Toronto from Toronto Area Airports Project, Ministry of Transport, Toronto.
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TABLE 5.39. Annual Amounts of Energy Consumed! by Transportation Mode

Road Rail j| Air Marine Total
o e R » ‘A][)lz B.tu’s .
! [
YOBB « ¢ 1o g oo e 5 B o o T e e s 496.3 127.l2§ 40.2 72.0 735.6
1960 . . . . . . . e e e e 541.2 78.1 l 44.8 | 81.5 745.6
1965 . o v o ot e e e e e e 694.7 85.9 554 102.4 938.4
1970 . . . o e e e e e 920.5 85.0 97.4 105.7 1,208.6
1908 . . Mmoo el e e BE e . 1,120.1 95.5 119.9 125.4 1,460.9

1 These data reflect the use of cnergy by the various modes and should not be viewed as a measure of efficiency.
2 Steam locomotives comprised a sizeable proportion of total railroad motive power. Their energy consumption per unit was
significantly greater than that for a diesel electric locomotive.

Source: Catalogue 57-207, Detailed Energy Supply and Demand in Canada (1970 and 1973); Catalogue 57-505, Detailed Energy
Supply and Demand in Canada, 1958 - 1969.



CHAPTER. VI

MANUFACTURING



o

) Ft
-"U"ﬁ -
Ll | '
= il r

IE - ik

i A
, I i
|
1 B

hLiml&L—_ A el —— N - - w e I *-:_IL-'M



LIST OF CONTENTS

Table
6.1. Industrial Activity by Stressor Type.
6.2. Industrial Activity by Stressor Type, by Province, 1973,
6.3. Industrial Activity by Stressor Type, by Census Metropolitan Area, 1973.
6.4. Industrial Activity by Stressor Type, by Primary Watershed Division, 1973,
6.5. Water Use in the Manufacturing Industries by Stiessor Type, 1972.

Airphoto
6.6. A High Stressor Industry: Smelting Operation, Sudbury.
6.7. Open Pit Mine: Asbestos, Quebec.

Table

6.8. Expenditures on Pollution Abatement Equipm:nt and Installation, Accumulated Value
1969 -75.

6.9. Distribution of Expenditures on Air Pollution Abatement Equipment and Installation
Accumulated Value 1969 - 75, by Region.

6.10. Distribution of Expenditures on Water Pollution Abatement Equipment and Installation
Accumulated Value 1969 - 75, by Region.

6.11. Expenditures on Pollution Abatement Equipment and Installation by Type of Pollutant
Abated, Accumulated Value 1969 - 75,

6.12. Heavy Metals: Inputs in Manufacturing.

6.13. Heavy Metals: Major End Uses by Manufacturing Industries.

6.14. Vinyl Chloride Monomer Used by Manufacturers of Plastics and Synthetic Resins.
6.15. Packaging Costs by Industry.

6.16. Packaging Costs by Type of Material.

6.17. Paper and Plastic Bags Produced and Shipped by (Canadian Manufacturers.

6.18. Bottles and Cans Used in the Soft Drink and Brewery Industries.

6.19. Soaps and Synthetic Detergents Shipped by Canadian Manufacturers.

3

Chart
6.20. Soaps and Synthetic Detergents Shipped by Canadian Manufacturers,

Table

6.21. Household Ownership of Consumer Products with High Energy Demands and Environ-
mental Impacts,



|' I]..II ol | o
"‘I llh |-uu 1 ||| "
o ol
]
| - I__II




MANUFACTURING

This chapter focuses on that activity of the eco-
nomy organized to transform materials (originally ex-
tracted from the environment) into most of the tangible
commodities of our society. The environmental perspec-
tive of the chapter is obtained by reorganizing Statistics
Canada’s manufacturing data to highlight certain aspects
of environmental stress. It is clearly a very partial and
selective view of the problem and is not intended, except
in a highly indirect manner, to contribute to the infor-
mation base on the impact of industrial activity on the
environment.

Three approaches were employed in organizing the
data. Tables 6.1 to 6.5 classify manufacturing activity
into three process types which are distinguished by the
degree of stress they impose on the environment. (See
below for a description of these classes.) This informa-
tion is presented by province, metropolitan area and
watershed.

Tables 6.8 to 6.11 are derived from the applica-
tions for Accelerated Capital Cost Allowance approved
by Environment Canada in late 1975. These data show
the accumulated (1969 - 75) expenditure on pollution
abatement equipment by broad categories of industry.
The data highlight the different levels of expenditure by
object of expenditure, i.e., water, air, type of poltutant
and type of equipment, as well as by province. Time
series have been omitted because of the lack of know-
ledge of the extent of coverage, specifically, what pro-
portion of industries that incurred expenditure on poliu-
tion abatement equipment applied for Accelerated Capi-
tal Cost Allowances. This is the first time that tables in
this form have been published in Canada.

Finally, a rather eclectic selection of historical
data covering various aspects of ‘“high environment
impact” materials and consumer goods are displayed in
Tables 6.12 to 6.21.

An Explanation of the Stressor Groups

High Stressor

This group is associated with the initial stages of
manufacturing, characterized by large-scale bulk refine-
ment and concentration processes of raw materials
drawn from the environment. These industries typically
require high-energy input per unit of output and are
generally identified as the “high polluters™, although this

may in part be due to the scale of the activity rather
than the nature of the process employed. The statistics
provide a striking picture of the average scale of activity;
although these industries accounted for less than 3% of
the establishments and employed 12% of the production
workers, they accounted for 61% of the fossil fuels con-
sumred, 60% of the electricity used and 76% of the water
intake of all manufacturing in 1973.

Mecdium Stressor

Industries in this group are largely associated with
the second level of processing where materials undergo a
transformation for specialized purposes required for the
next and final stage, although some finished-goods ma-
nufacturing activity is included because of special pollu-
ting problems.! The use of complex technologies associ-
atec with specific products is characteristic of this
group. The “medium stressor” manufacturing activity
accounted for about 20% of the establishments, 20% of
the production workers and 15% of the fossil fuel inputs
in 1973.

Lov: Stressor

This group contains the remaining industries and
in this sense can be considered as a residual category.
Nevertheless, it accounts for a large part of the industries
which produce final goods. These goods are distin-
guished by their design and functional purpose rather
thar basic physical-chemical transformation. In terms of
process activity, they tend to fall under the headings of
assembly, construction, or packaging. They are charac-
terized by high labour input per unit of output with
relatively low energy and material inputs. Although this
group accounted for 78% of the establishments and 68%
of the production workers, their fossil fuel input was
only 23% of the total of all manufacturingin 1973.

The figures displayed in the “‘stressor type’ tables
are intended as indicators of the order of magnitude of
potential stress by manufacturing activity on a geogra-
phical basis, i.e., by watershed, metropolitan area and
province, and these figures should be used with caution
for other analytical purposes.

! These industries include mainly food processing and
certain light chemical manufacturing, such as pharmaceuticals,
medicines and soaps. These were identified from the list of
“pricrity industries” for the purposc of preparing pollution
abatcment guidelines by the Environmental Protection Service of
the Diepartment of Fisheries and the Environment,
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Industries by Stressor Type — Industries Defined
by the Standard Industrial Classification (S.1.C.)

S.I.C. S.I.C.
High stressor: Medium stressor — Concluded:
Pulp and papermills . . .. .. ....... 271 Manufacturers of pharmaceuticals and
lronand steelmills . . ............ 291 medicines . . ... ... L 374
Smelting and refining. . . . ... ...... 295 Paintandvamnish . .............. 375
Cement manufacturers. .. .. ....... 352 Soap and cleaning compounds. . . . . .. 376
Ready-mix concrete manufacturers . .. 355 Miscellaneous chemicals. . . . .. .. ... 379
Lime manufacturers ............. 358
Petroleumrefining . ... .......... 3651
Industrial chemicals. . .. .......... 378 Low stressor:
A ) Bakery products. . . .. ... ... ... .. 107
Medium stressor: Miscellaneous food industries . . . . . . . 108
Meat and poultry products . . . . .. ... 101 Tobacco products. . .. ........... 151 and 153
Fish products. . . . .............. 102 Rubber footwear . .. ............ 1624
Fruit and vegetable processing. . . . . .. 103 Miscellaneous rubber products. . . . . . . 1629
Dairy .. .. 0o 104 Plastic fabricating, ne.s.. . . ... ... .. 165
Flour and breakfast cereal products . . . 105 Shoe factories .. ............... 174
Feedindustry. . . ............... 106 Leather glove factores. . .. ... ... .. 175
Beverage industry . . .. ........... 109 Luggage, handbag and small leather
Tire and tube manufacturers. . . ... .. 1623 goods. . . .. ... ... 179
Leather tanneries . ... ... ........ 1.7¢) Knittingmills. . . .. .. ........... 231 and 239
Textile industries ... .. .......... 181 -189 Clothing industries . .. .. ......... 243.249
Asphalt roofing manufacturers . ... .. 272 Wood industries . .. . ... ... .. 251-259
Steel pipe and tubemills . . .. ... ... 292 Furniture and fixtures. . . .. .. ... .. 261-268
Iranifoumdriesilsne: - 1702 Fo LT 294 Paper box and bag manufacturers. . . . . 243
Aluminum rolling, casting and ex- Miscellaneous paper converters . . . . . . 274
o 1y PRI T v N N 296 Printing, publishing and allied . . .. ... 286 -289
Copper and copper alloy rolling, casting Metal¥fabrigating. ... Jag. . 5.l 5. | 301 -309
andieXtrding |1 -5« S it - et et 297 except 304
Metal rolling, casting and extruding, Machinery, . ). is Job . SR s Wl 311-318
TS, oop oo SRR 5 RS AR 298 Transportation equipment . .. .. .. .. 321-329
Metal stamping, pressing and coating . . 304 Electrical products . .. ... ........ 331-339
Clay products manufacturers. . . . .. .. 351 Stonelprodustsdge g L0000t L gl 353
Manufacturers of [ubricating oils and Concrete products. . .. ........... 354
BIEASESIY . . ok . i nee e 3652 Glass and glass products . . .. ....... 356
Miscellaneous petroleum and coal pro- Abrasive manufacturers .. . .. .. .. .. 357
A e o, e I L 369 Miscellaneous non-metallic mineral pro-
Manufacturers of mixed fertilizers . . . . 372 ANTGES,. . v o b N, .. . P 359
Manufacturers of synthetic plastics and Manufacturers of toilet preparations. . . 377
gesinsr a3 ol S0 FY VA 373 Miscellaneous manufacturing . . ... .. 391-399
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TABLE 6.1. Industrial Activity by Stressor Type!

Stressor type and year Establishments Workers Manufacturing value added
number per cent ~ thousands per cent millions p;r_ cent
of current
dollars
High:
R . e e e e e 815572 127 129.9 13.8 2,194.5 21.0
R . - 5 o« oo o o s il e 783 24 1§812 141 3,801.2 1728
A T 788 2.5 155.4 1282 5,084.0 1. 7
Medium:
0 T T R O 2 2 2 2 2 2
T s o G L DN 6,466 20.3 2349 20.1 5,015.0 29p1
L LT R e U S 6,073 19.5 253.7 189 6.408.5 2282
!
Low:
T i e o e SR AR A S | 32,800 98.3 809.5 86.2 8,240.3 79.0
RN R N Y L e e i 24,659 a3 779.7 66.8 129214 59.4
RER B B s Ll B T Lk B 24,284 78.0 866.9 679 12,3825 60.1
Total manufacturing industries:
4 s L B e I O A S | 33,357 100.0 939.4 100.0 10,434.8 100.0
19 7111 | R e A A AR ’ 31.908 100.0 1.167.8 100.0 21,737.6 100.0
UEI7) 4 R T S W i 31,145 100.0 1,276.0 100.0 28,825.0 100.0
: Purchased fuel
; w intake4
' Fossil Electricity 3 i
( 1012 B.t.u’s per cent 1012 B.tu’s per cent millions per cent
I of gallons
: per day
High: |
L B o ‘ 186.3 49.5 12 38.0 i
T R T S S R e 536.5 64.8 159.0 71.2 E ole
1o R N IR [ 1 576.3 61.2 |74 8% 69.1 4,339 76.2
|
Medium y
D ™ o S SR TR 2 2 2 2
B A T ], . o, 2 2 2 2 -, o
T s el o P SR L R 143.7 15.3 2 2 | 528 9.3
Low |
Tl ST A O R P 189.8 50.5 83.4 62.0
B R - o - L 291.9 3512 64.3 28.8 o X
L L R 221.7 28.5 76.7 309 824 14.5
Total manufacturing industries: ‘
ETAIL e 376.1 100.0I 1346 100.0 . Lo
TR e SRS R RS 828.4 100.0 228953 100.0 ", x5
12 G R S R A e 941.7 100.0 2480 100.0 5,691 100.0

1 For the definition of which manufacturing industries are included in th2 “high, medium and low" categories, see text.
2 Due to technical difficulties it was not possible to separate out the medium and low groups, therefore, they have been combined
and listed under low for that year.
In 1973 the following amounts were generated for the comyanies’ own use: High stressor-hydro (66.2 x 1012 B.t.u.’s), thermal
(15 x 1012 B.t.u.'s); other manufacturing and mining-hydro (1.6 x 1012 B.t.u.’s); thermal (4.4 x 1012 B.t.u.’s).
4 Listimates apply to 1972 and are based on a survey of 4,437 plants accounting for approximately 95% of the total water with-
drawals by all manufacturing establishments in that year.

Source: Special tabluations from the Manufacturing and Primary Industries Division, Statistics Canada; Catalogue 31-201, Gen-
eral Review of the Manufacturing Industries (1961); Catalogue 57-002, Energy Statistics, Service Bulletin (June 1974 and February
1976): Tabulations from the Industrial Water Use Survey, Water Planning and Management Branch, Fisheries and Environment Canada.
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TABLE 6.2. Industrial Activity by Stressor Type,! by Province, 1973

I
Province and stressor type Establishments | Workers Purchased fossil fuel i;\;::gz
gl number per éent«‘» ‘ ihousands per cent 104l 275.>t‘.'1:‘s per cent millions
of gallons
‘ per day
Newfoundland: ’
T, o b I P SO 12 49| 3.3 28.4 11.8 84.3
Medium . . . .o 84 34.3 6.0 52.7 1.6 11.4
L, R o S 149 60.8 2,2 18.9 0.6 4.3 .
RS Y P 245 100.0 | 115 100.0 14.0 | 100.0 247.1
Prince Edward Island: \ 1 '
rinai DS o Sl I = L = - = l o
VAT A e B S 72 55.0 1.5 76.7 | 0.4 93.0
T L DL Bl RN I 59 45.0 0.4 | 23.3 | 0.03 | 70 d
Total . o oo 131 100.0 19 100.0 0.43 ‘ 100.0 6.8
i il
Nova Scotia: i i
High © oo e 29 39 59| 21.3 179 | 76.2
Medium . . . . .oveei e 195 | 26.1 8.6 31.3 30 | 12.8
LOW. + o o oo e e e 522 700 | 13.1 | 47.4 | 26 | 110 N
Total . . . . .o 746 ‘ 100.0 27.6 | 100.0 235 100.0 211.6
New Brunswick ' ‘ ‘ ‘
R e B - - 3R s ‘ 27 4.6 5.2 22.1 30.8 81.9
Mediltm . . . oo e 160 27.4) 6.1 | 26.1 2.4 6.4
Lo . N (R 398 68.0 12.1 | 518 4.4 11.7 .
Total . . . v e e e 585 100.0 234 | 100.0 37.6 100.0 ; 230.7
|
Quebec
High © oo e e 188 1.9 42.8 10.9 133.1 | 61.6
Medium . . ... ......-..... 1,770 17.8| 75.9 1 19.4 453 21.0
Lo L e R 7,989 80.3 272.8‘ 69.7 37.6 | 17.4 .
Trar Tl A T (D oSS 9,947 100.0 3915 | 100.0 | 216.0 100.0 1,132.7
Ontario: b l
HENRSeE | ey i omg S OPhA S 256 20 69.0 11.2 235.5 53.1 |
Medim) s 4 o B ennt L1 gt 2,493 20.1 117.9 | 19.1 64.3 | 14.5
e ry 1. (E Y. o AL 9,648 | 77.8 4300 69.7 | 144.1 | 324 o
B P - e 12,397 100.0 6169 100.0 4439 100.0,  2,646.3
Manitoba: ‘
B e | 291 22 34 8.7| 10.5 53.8|
Medim . . .o vvv e l 276 21.3) 7.9 .20.0 43 22.1
Lo ol I S i 990 76.5 | 28.11 71.3 l 4.7 24.1 I
\ | N
o el X = e .. ; 1,295 100.0 39.4 100.0 | 19.5 100.0 82.2
Saskatchewan: ‘ \ l
T T 37 5.5 1.2 9.6 8.6 61.9
i vy A S A 147 21.8 49 40.2 3l 22.3 }
v 7 S SRR 491 | 72.7 6.1/ 50.2 2.2 15.8| i1
ctalitel b 0T 675 100.0 12.2 100.0 13.9 100.0 33.5
Alberta: ; |
T Sl R e SR 80 4.4 4.6 11.5 | 52.6 70.5
1o UL S| R J 400 220 10.9 27.1 | 13.6 18.2
HowE . o gaes o FEESENe 1,336 73.6 24.6 61.4 | 84 11.3 -
TR o dpl! . | i | 1,816 100.0 40.1 100.0 ’ 74.6 100.0 156.9
British Columbia: 1
High Ml 4% e LS 128 3.9 20.0 18.0 | 75.3 76.9
Medium ... ......ouocnunon.. 471 14.3 14.0 12.6 5.7 5.8
TEINTIY = o DO el i A ) 2,689 81.8 T8 69.4 16.9 17.3 [~
T o] o ) I N =l B Y 3,288 100.0 111.3 100.0 97.9 100.0 943.0

1,2 See footnotes 1 and 4, Table 6.1.

Source: Special tabulations from the Manufacturing and Primary Industry Division, Statistics Canada; tabulations from the
Industrial Water Use Survey, Water Planning and Management Branch, Fisheries and Environment Canada.
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TABLE 6.3. Industrial Activity by Stressor Type,! by Census Metropolitan Area (CMA), 1973

CMA (ranked by number of production
workers) and stressor type

Establishments

Toronto:

Kitchener - Waterloo:

R D i ] - - eae - o
oo T SR S I |

See footnote(s) at end of table.

number

47
980
4,868

5,895

52
777
4,500

5,329

38
296
1,623

1,957

15
147
495

657 i

105
402

511

2Jg)

306
419

11
166
734

911

73
311

388

318
381

/5]
432

SI6!

23
116
479

618

~
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[ d
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-

S
& wWoow

T
Purchased fossil fuel
per cent | 102 B.tu’s | per cent

1.6 12.2 10.4
18.6 22.5 19.2
79.8 823 70.4

100.0 117.0 | 100.0

3.5 | 20.3 31.9
16.2 18.7 29.4
80.3 24.6 38.7

100.0 63.6 100.0

4.6 8.2 45.1
17.4 35 19.2
78.0 6.5 35.7

100.0 i 18.2 100.0
40.2 | 29.2 67.8
19.2 | 6.0 139
406 7.9 18.3

wo.olf 431 1000

.‘

0.4 0.1 g
26.4 35 438
73.2 44 55.0

100.0 | 8.0 100.0
22.9 15.3 60.0
15.2 29 11.4
61.9 7.3 28.6

100.0 25.5 100.0

|

20/ 3.3 30.8
19.7! 3.1 29.0
78.3 | 43 40.2

100.0 10.7 100.0

1.8 5.4 39.1
17.3 3.3 23.9
80.9| 5.1 37.0

100.0 13.8 100.0

|

0.5 0.1 1.8
1233 1.6 28.6
87.2 39 69.6

100.0 5.6 100.0

9.5 2.2 | 76.6
13 71 11| 1.7
72.8| 1k 11.7

100.0 9.4 100.0

|
14.1 249 68.8
294 8.8 24.3
56.5 2.5 6.9
100.0 36.2 100.0
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TABLE 6.3. Industrial Activity by Stressor Type,! by Census Metropolitan Area (CMA), 1973 — Concluded

CMA (ranked by number of production : . ) r
workers) and stressor type Establishments Workers Purchased fossil fucl
- . Tuu;ﬁ)cr ‘ pcr:c—x;l thousands pc; cent ] jolZ B.t.ufg L pc;r cent
Ottawa-Hull: |
i R L L e A R EEE L 17 4.7 43 318 10.9 86.5
MEEAEmE o) . o s L o e e e e e e e 52 144 | 1.1 8.0 0.6 4.8
B e 292 80.9 8.2 | 60.5 11 8.7
| e 361 100.0 13.6 | 100.0 12.6 100.0
Calgary: ‘
High . . .. ... ... oo ] 2.1 1.0 8.6 3.7 435
I R R A e 81 15.4 29 24,2 | s 29.4
Low . . . e e 435 82.5 8.0 67.2 ‘ 2.3 271
Total . . . ... .. e e 527 100.0 11.9 100.0 | 8.5 100.0
- 7
Chicoutimi- Jonquicre: |
High .. ... ... . i i i 7 7.5 | 6.0 80.7 | ki Codl
MOdiUmn . o . oo e 17 18.3 0.3 46 | 0.5 4.1
RO .. . i - e e e s s s e e e e 69 74.2 1.1 14.7 | 0.1 | 0.8
Total . . ... 93 100.0 7.5 100.0 | 12.3 100.0
Thunder Bay:
Blights . 5 . . . L o e e - 8 8.1 3.3 | 56.3 10.0 84.8
Medit ok - 5. - F coce T g e e . e 21 21.2 0.2 | 4.2 0.1 0.8
Bod™ | o . . o icmememen e e e e e e e emseae - - 70 § 70.7 23 39.5 1.7 14.4
otafll . N 0 el DD 99 100.0 5.9 100.0 | {1.8 100.0
Sudbury: i | |
L2 L1 e P . =S 81 11.3 5.0 88.4 25.6 98.4
MEdilmy r - 2 . ¢ CBE - cee s g . s 15 21.1 0.2 33 0.2 0.8
(Lt S 1) RO S 48 67.6 0.5 8.3 | 0.2 0.8
Hiotall, ! . . oW L eals s o e e e 71 100.0 5.6 100.0 26.0 100.0
Saint John: | i
Bghl . . . . . o oL e e e e e e e 6 7.1 1.4 25.1 6.2 73.0
MEDWM ¢ . s EE - -« ccv e P E . .. 13 15.3 04 7.4 0.3 35
QRO v b o o o o ke e s e e e vmeme e o s s 66 77.6 3.6 67.5 2.0 235
IIOHALL. . . . G - - o o e o ele mem e e e e 85 100.0 54 100.0 | 8.5 100.0
Halifax:
High © oot 7 4.9 0.3 7.1 0.1 5.7
MEAIUM © o vt e e e e 18 12.6 0.9 | 18.5 0.4 37.7
oo, IERT e T | [ O 1B 82.5 3.6 | 74.4 0.6 56.6
T 143 100.0 4.8. 100.0 1.1 | 100.0
Regina l i
BRI " . LT e e e 7 Sl 0.3 8.8 | RSt | 484
Medium . ... .. ..... .. ... .. ... 31 22,6 2.0 50.2 | 180 38.7
L N L L I T 99 72.3 1.6 41.0 0.4 | 12.9
R b . s R B i 137 100.0 3.9 | 100.0 3.1 ‘I 100.0
Victoria: I i |
BRED) . . e e e e e e e e e e e e 6 2.9 0.1} 2.5 0.1 | 20.0
MEditum - oo 33 15.9 0.7 | 17.6 0.2 | 40.0
Low I I T 169 81.2 3.1 79.9 0.2 | 40.0
Ta] 1S olele o cEE o 4 - - T ‘ 208 100.0 9.1 100.0 | 0.5 | 100.0
Saskatoon: \
17 pmRIN M 0N T 5 3.7 0.2 4.9 0.3 | 20.0
AR, | [, 5 e L - B Y 26 19.1 1S 46.1 | 0.7 i 46.7
low . 1. BElyil e DR T o O . 105 T2 1.6 49.0 | 0.5 3813
Miotal Pk SN ST S N = CE P R 136 100.0 38 100.0 15 100.0
St. John's:
EHEh T G 1R e BRI A R 3 4.2 0.1 5.4 0.1 123
1ol S S A S 18 25.0 0.8 37.1 0.3 52.6
[y v g o il 0 PSS e i A S [ 51 70.8 1.3 SiS (005 35.1
T, | o o G et S O s AT 72 100.0 252 100.0 0.6 100.0

I Sce footnote 1, Table 6.1.
Source: Special tabulations from the Manufacturing and Primary Industries Division, Statistics Canada.
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TABLE 6 4. Industrial Activity by Stressor Type, by Primary Watershed Division, 1973

8
Watershed code and stressor type Establishments Workers Purchased fossil fuel
B S e T % e o [ Thumsle "] perkent number | percent | 1012 B.tu's _r;er cent
10. Atlantic Ocean:
EURES N A _§ = T el N B D) 16 2.9 2352 14.2 5.6 65.9
T R 150 2.2 6,976 42.1 1.7 20.0
Lo ol e o TR L S S o T D 386 67.9 132580 43.7 1.2 14.1
PRGNS . AN W e ) 552 100.0 16,583 | 100.0 8.5 100.0
11. Gulf of St. Lawrence:
TS o = S S O P S 45 5.3 12,663 38.6 51.1 90.0
e R R S e 283 329 11,032 33.7 3.4 6.0
o A R R I R AN 531 61.8 9,061 | 25 7 2.3 4.0
71T e e e e A e I 859 100.0 32,756 100.0 | 56.8 100.0
12. Bay of Fundy: ‘
|
g sy 0 R SR EPI E 9 §26 694 6.3 29 46.1
L T s S S A I N 102 29.7 3,707 22N 1.3 20.6
v Tal T S A 232 67. 6,597 60.0 | 2.1 33.3
1571 A A Y 343 100.0 10,998 100.0 6.3 100.0
13. Saint John River: |
EhEOES I . . A L b . 11 =4 2,139 16.2 13.3 75.6
IMERIIENE s - . o ol b i e e e 53 1€.4 2,108 16.0 1.6 9.1
Lo T o o R SRS e o R 260 8C.2 8,934 i 67.8I 2.7 15.3
EGTEUN N . .o 5 el R, 324 100.0 13,181 100.0 17.6 100.0
14. St. Lawrence River:
e T R L SR < S 167 1.8 34 617 9.2| 100.6 53.5
11T T I R S 1,682 18.0 77,472 | 20.5| 49.5 26.3
RGN 0 o P B 7,497 80.2 265,671 70.3 | 309 20.2
21y 1] e (e 9,346 100.0 377,760 ‘ 100.0 188.0 100.0
15. Ottawa River: ‘ '
et ARl L S I . IS 33 3.1 7,874 | 20.3| 30.1 81.1
L S 214 | 20.2 7,151 ]8‘4| 30 8.1
LS L - [ [ S S A B14 | 76.7 23,754 61.3 , 4.0 10.8
N e S e S 1,061 ’ 1000 38779 1000, 37.1 100.0
16. Lake Ontario: : |
HREREEE s el L, 107 14 ' 34,405 [ 9.5 68.2 325
TR e R 1,392 18.1/! 66,084 18.2 354 | 16.8
Loy St 3 I I R 6,181 80.5 262,960 | 723 106.5 50.7
SR 7.680 | 100.0|  363.449 100.0 2101 100.0
17. Lake Frie and Lake St. Clair ' :
] & oo e S R S 51 2.0 2,693 1.8 19.8 32.9
ol S R A 594 23.7 33,399 287} 17.0 28.3
Lasr b s SRR T VR A R 1,859 74.3 114,939 76.1 ! 23.3 38.8
] SRR, U L S SR | 2,504 100.D 151,031 100.0 , 60.1 ; 100.0
18. Lake Huron: | ] ',
s | e S A SRR 45 4.3 18,498 37.0 99,3 | 91.0
T 248 23.4 7,687 154 gy 3.6
~ovg b o T BV R 765 123 23,813 47.6 59 | 5.4
oy | 1,058 100.0 49,998 100.0 | 109.1 100.0
19. Lake Superior: {
AT 11 9.7 4,729 634 19.6 91.1
T T O S 22 19.5 246 33 0.1 0.4
i e 80 70.8 2,484 33.3 1.8 8.5
BRSNS . o . 7. ... R IS 113 100.0 7.459 | 100.0 21.5 100.0
20. L'ast Hudson Bay and Ungava:
R B o R A 8 2758 400 Sasil 3.0 97.7
ST T i oA e B I A A - - - | = =
Lon TR IR AT 8 725 354 46.9 | 0.1 2.3
157 ) g, B S SR I 11 100.0 754 100.0 3.1 100.0
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TABLE 6.4. Industrial Activity by Stressor Type, by Primary Watershed Division, 1973 — Concluded

Watershed

code and stressor type

21. South and Southwest Hudson Bay:

to

5

30

3

al. {

High

High

High
Total .
olumbia River:

Iigh

Tl .

T

number

Establishments
per c;ﬁ.t“
10 | 5.4
40 21.5 |
136 | 73.1 {
186 100.0
12 100.0
24 2.0
244 19.9
958 78.1 |
1,226 100.0
25 5.6
113 252
310 sa.zl
448 100.0
89! 45|
438 | 22.0
1,460 7351
1.987 | 1000
; !
12 i 100.0
| |
6 7.7
11 14.1
61 78.2
78 100.0
8! 93]
11 12.8
67 77.9|
86 mo.o}
21 5.5
51 13.5
307 81.0
379 | 100.0
|
59 | 2.71
330 15.0
1,815 82.3|
2.204 100.0
]
|
6 100.0
43| 6.5 |
88 13.2:
533 80.3 |
664 | 100.0 |
i

Workers
nlxmber pc;; cent

3,048 393
249 3.2
4,468 57.5
7,765 100.0
879 100.0
3,851 9.7
7,487 18.9
28,236 71.4
39,574 100.0
642 l 8.6
3,040 40.9
3,758 | 505
7.440 100.0
5,536 127
12.883 29.7
25,006 | 57.6
43425 100.0

i
109 l 100.0
371 254
72 4.9
1,019 69.7
1.462 100.0

|
156 6.3
116 4.7
2.196 89.0
2.468 100.0
3,456 | 25.7
1.083 | 8.1
8.891 66.2
13.430 100.0
4,624 6.9
10,404 | 15.6
51,651 ! 77.5

|
66.679 ! 100.0
23 100.0

|

11,776

2,492/

Source: Unpublished data preparad by Statistics Canada.
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29.707L 1
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TABLE 6.5. Water Use in the Manufacturing Inidustries by Stressor Type, 1972

Stressor type Total
manufacturing
Medium Low industries
— N _ B R Nl e e ) B — - aj
Number of establishments surveyed! . . .. . ... .. 519 1,944 1,974 4,437
Gross water use (millions of gallons per day)2 . . . . . 10,926 927 1,215 13,068
R U 2.5 1.8 1.5 2.3
water intake
Water intake by use: nillions of gallons per day
1y g A B R S I . 2.146 209 412 2,767
Cooling, condensing and stecam . j . .. ... ... .. : 2.069 272 338 2,676
S b e R R i S SO I SR 1 31 26 38 96
(oo T R T U, TR ST ) 91 21 32 152
\
e L TC I S R 4,339 528 | 824 J 5,691
Intake source: | i
|
ey e AR TR T PSSt 4,122 480! 771 | 5,373
Public water system . . . . . . . ... ... 242 228 1 506 976
Companyssurface system . - oo oo v ooy . 3,838 214 | 250 4,302
Company ground water system . . . . .. . ... .. i 42 3B | 15 95
T e o SRS | S [ 177 47| 52 ; 276
Company surface system. . . .. ... ... ... .. o 41 74 11
Company ground water system . . . . .. ... ... (8 3 1] &
OIhSSCOMPANY SOUREC -~ o . ot = . - oo 500 o 176 ‘ 40 44 ’ 260
\ , ;
NIRRT o ol N . [ . . e e T 40 L 1 I 42
Ton e - 15 o I T 4,339 528 | 824 | 5691
Water discharge by point of discharge:
BT B L e e e 135 218} 169 522
EEEh SteRhady® . o . . . . L. . Ly 3112 192 | 821 i 3,825
HERRIcrbody. - . B L el oL aago= S . 905 | 78 63 1,047
| i o™ e b e B . 7 | 12 12 31
T e 10 1 | 15
RN T 4,169 501 | 768‘ 5.440
|
Water trcated before discharge . . . . .. .. L0 1417 63 ! 80 | 1.560
| |
Percentage of water treated before discharge . . . . . . 340 12.6 | 104} 8.7
|

I The survey accounts for approximately 95% of total water intake by all manufacturing industrics in that year. Firms indicating
a total water withdrawal of 10 million gallons or more automatically received the water use questionnaire. Other firms were added to
this list on the basis of special water use characteristics despite the fact that quantitics of water intake may have been small.

2 Gross water use is the total amount of water used in the production of a product: it is the sum of the total water intake
and water recirculation.

3 An adjusting entry was necessary due to rounding in the imputation progrum.

Source: Unpublished data from the Fconomic Analysis Section, Water Planning and Management Branch, Fisheries and Fnviron-
ment Canada.
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A High Stressor Industry: Smelter, Sudbury, Ontario

b -
Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources.
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Open Pit Mine: Asbestos, Quebec
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Source: Original photo supplied by Surveys and Mapping
Branch, Department of Energy, Mines and Resources ¥
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TABLE 6.8. Expenditures! on Pollution Abatement Equipment and Installation, by Industry, Accumulated Value 1969 - 752

Agriculture

Mining:
Metal mines

Mineral fucls

Non-metal

Other mining

Manufacturing:
Food and beverage .
Wood industries. . .

Pulp and paper mills

Tron and steel mills .

Industry

Other primary metal industries . . . .. .........

Cement manufacturers . . . . .

Other non-metallic .

Petroleum refineries

Industrial chemicals.

Chemical industries . .

Other manufacturing

All other industries

Total industries .

End of line

treatment?

0.3

4.8

0.7

7.1

39

5.0

45

100.0

Type of pollution abatement equipment

Water Air
. " Combination \ Combination -‘
Conversion . | { Conversion
. = of treatments . End of line A f treatments
of I)rx:-‘:-j-‘:f.‘,“n and other ex- | All types | freatneni .Of pmc‘luctmn aond e All types
et pendituresS | ‘ PRoceSs pendituress
! ! - — ———. P = —_— - —
pe:
[ | ‘
| e |
| | |
[ |
| h
| 0.3 | 1.3 - ‘ - e
96 ‘ s | 17.4 30 | 334 16.6
|
| 45 0.4 0.2 41
1 = |
! 06 ! 0 43| 0.2 39
1 i ! !
I 105 7.7 26.2 | 34 338 24.6
! | |
! !
! | \
| |
0.2 28 | 40 ] 10.8 3.7 4.5
. 4 i 6.2 ' 1.6 68 59
86.4 2.3 428 | 10.8 ‘ 10.1 4.9 10.6
| I
38 04 | 104 | 123 19.4 6.9 12.7
84 | 142 | 34 8.7
|
l 7.1 1.4 7.1
q | 2.1 1.1 2.0
15 33! 1.6 02 | 3.8 1.5
|
6.8 79.6 213 | i
| |
i 38 | 6.7 18T 42
[ ;
3.0 22 74 | 114 | 27.9 214 129
|
100.0 86.2 88.0 | 68.3 93.4 63.0 70.1
33 4.1 5.8 ) 3.2 53
100.0 | 100.0 100.0 100.0 100.0 100.0 100.0
b I b Sl e O

! Includes only expenditures approved by the Department of Fisheries and the Environment.

2 Preliminary data only, figures for these years are not yet complete. For further information contact the Business Finance Division, Statistics Canada.
3 Includes abatements at the point of discharge, for example, primary water treatment and treatment of air emissions.
4 Includes either a change of inputs (for example, low sulphur fuel) or a change to a “Jess poiluting process™.
$ Includes combined expenditures of end of line and process change, monitoring equipment and protection against accidental spillages.

Source: Unpublished data from Financial Taxation and General Research Section, B

Finance Divisi

. Statistics Canada.
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TABLE 6.9. Distribution of Expenditures on Air Pollution Abatement Equipment and Installation,
Accumulated Value 1969 -75,1 by Region

1 Atlantic s Prairie British g1
Industry provinces Quetec Ontario J provinces Columbia { Canada
T TS T T 7 percemt =
St o7 g g g T AR IR R SN R I, . [ L8 ‘ X ,
Mining: f ] ‘
Lol o] (e S RN S R R I o | .N. o 26 ol 16.6
Non-metalmines . . . .. ... ............. i 28.1 0.3 | 1.8 4.1
i i e S S e i 33| 73 | . =i 3.9
TP e T T . P - \ 5 1 3224 76 72.6 1.8 24.6
Manufacturing: i { |
Foodandbeverage . . . ... ......o0. 000, 5.2 ‘[ 10.9 | 40 | 5.1 0.8 4.5
IVERARBHNSCSR & . B . . . o . e e e . 18.3 . 1.1 0.4 0.6 | 30.1 59
Pulp and papermills . . . . . . ............ 128 | 0.2 18 | 6.7 | 46.0 10.6
Iron and steel industries . . . . ... ... ... .... ! . 26 26.2 | 0.7 | 04 12.7
Other primary metal industries . . . . . ... ... .. i 1 201 10.6 | 04| 5.9 8.7
EEENanuiaeturers . . . . . . .. .. e veo . . - 328 | 8.1 124 | 0.9 | o ™
Other non-metallic products. . . . . . .. .. ... .. 10 : 54 2.5 Whi 0.6 2.0
REGEcomlelingres™ | ... . oL L. L. 12.2 | 09 1.3 § 0.8 34 13
GhEMIeHINndNSIEYe . - . T e e s e e e St 10.8 49 | 0.3 29 4.2
OthCTRuasMINEIRANg.Y . . o 3 gt - B ol ope § [ 9.6 | 3.2 26.5 0.6 | 0.4 12.9
Tkl 5 ™ o o R I S A . : 90.4 | 54.3 90.6 16.2 $ 90.3 701
| ]
Aletheimdbstries, - - - . - .- - .. hgoo0 o 9.6 1 35 i 1.8 LiEe : 1.9 5.3
HORIMNGUSINIES. - - . - -~ -1+ v < e e s e l 100.0 i 100.0 100.0 IO0.0} 100.0 100.0
1 Preliminary data only.
Source: Same as in Table 6.8,
TABLE 6.10. Distribution of Expenditures on Water Pollution Abatement Equipment and Installation,
Accumulated Value 1969-74.1 by Region
Industry Atlantic Quetec Ontario Prairie British Canada?
provinces provinces Columbia
per cent .
ST T | SSS  A ISR | R 0.3 0.1 0.2
Mining:
Metal mines . . . . . ... ..t etnne . . _— 24 s I 1.3
Mineralfuels. . . . . ... .. ... ... ... 3 L =y 38517 0.2 5.7
OIREAMIRING, - - - . - - . c come v e . 0.3 0.1 2.6 o 0.7
1T i o o 0.3 2.5 35.% 0.2 7.7
Manufacturing:
Boodandbeverage . . . . ... ........c.0.. 1.3 8.8 23 16 1.6 2.8
Rulplandpaperanills . - . . . .. ... ... ..., 95.7 58.1 239 41.5 87.8 428
[ronandsteelmills . . . .. ............... bk o L 19.0 - 4 10.4
Petroleum refining . . ... ... ............ 2.1 1.6 3.6 2.9 44 33
Industrial chemicals. . .. ... ... .......... 5 13.5 35.9 0.5 0.2 213
Other manufacturing . . . . ... ... ......... 0.5 7.4 118 0.6 3.4 7.4
[Rtalb N 9, R L] 99.6 9.1 95.8 47.1 97.1 88.0
All otherindustries. . . . ... ... .. .. .c..0.. 0.4 0.6 1.4 151 2.7 4.1
SROIAINOEMSETIES). . o oo o s BE - T s o o 100.0 120.0 100.0 100.0 100.0 100.0

| Preliminary data only.

2 Includes data for the Yukon and Northwest Territories.

3 Confidential, included in the Prairie provinces.
4 Confidential, included in Ontario.
S Confidential, included in Quebec.

Source: Same as in Table 6.8.
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TABLE 6.11. Expenditures on Pollution Abatement Equipment and Installation by
Type of Pollutant Abated, by Industry. Accumulated Value 1969 - 75!

Type of pollutant abated
Water Air
Industry - B — . —
I
Settleable Oxygen Selected Other : . Other ;
and floating | demandin chemical and not Aollll:;“t" Se:l:c::gd ";’tg:g‘ and not o?llll::r:ts
material material- compounds? | specified P o gases specified P
— g . — ] = i
Agriculture. . . ... ... ... ... 0.1 0.6 0.1 1.2 0.2 [ L 0.1 .-
Mining:
Metalmines . . . ... ... .. ....... 5/ 0.7 o 36 1.3 S o L L
Mineral fuels, . . ., . ... ... ... ... 50 1.0 104 1.2 5.7 46.7 25 64 16.6
Non-metal . . . ... ... .......... . - e _— R, 0.1 6.8 2.1 4.1
Othermining . . .. .. ........... 0.3 o L6 1.2 0.7 0.6 6.4 1.1 9
Total . . .. ... .. .... ... .. .. 7.0 | 1.7 12.0 6.0 7.7 474 15.7 9.6 24.6
Manufacturing:
Food and beverage . . . . ... ....... 0.9 16.8 04 | 4.7 28 1.1 36 15.8 4.5
Wood industries. . . .., ... ... ... : — 10.6 59
Pulpand papermills . . . . ... ... ... 58.3 77.3 3.6 7.4 428 8.6 9.8 17.9 10.6
Tronandsteel mills . . . .. .. . ...... l 114 L 1.6 14.3 10.4 189 10.0 9.7 12.7
Other primary metal industries . . . . . . . L L { . 8.1 Sh2 24.0 8.7
Cement manufacturers . . ... ... .. .. . L = L 128 S 7.1
Other pon-metallic . . . . . ... ... ... g Sl o - L 0.7 3.2 . 2.0
Petroleum refineries . . . . .. .. .. ... 18 24 ! 0.7 27.6 33 2.2 1.2 1.1 L5
Industrial chemicals. . . . ... . ...... ‘ 3.7 0.1/ 69.7 18.5 21.3 T
Chemical industries . . . . . . . ... .... | : L S e . 55 7 37 4.2
Other manufacturing . . . . . . .. .. ... ! 5.6 09 19 19.7 74 4.4 19.9 4.2 12.9
Total . . .. ... .. ... ... . ... .. 88.7 ‘ 97.s 87.9 92.2 88.0 49.5 80.0 764 70.1
All other industries . . .. .. . ... .. .. ‘ 3 0.2 | o 0.6 4.1 31 4.3 139 5.3
Total industsies . . . . . . . ... ... . ‘ 100.0 100.0 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0
)| 1
! Preliminary data only.
2 Settleable includes wood fibres, sludge and raw sewage; floating includes galley wastes, oil and grain.
3 Includes vegetable matter and biological and chemical oxygen demanding materials.
4 Includes sulphur. nitrogen and chiorine compounds and special toxic substances such as mercury and organic-mercury compounds.
5 Includes sulphur oxides, nitrogen oxides, hydrocarbon vapours and carbon monoxide.
6 Particulates include soot, oil mist, dusts and asbestos fibers,
Source: Same as in Table 6.8,
TABLE 6.12. Heavy Metals: Inputs in Manufacturing
[
| ::'5;":::::“ m::gsi; Tellurium Selenium Nickel Lead Zinc
e - | e " pounas |7 tons
1960 . . .o 190416 139.627 l 4,238 14,461 4,861 67,065 59,147
960 oo o e e ... [ 170,976 150,588 | 4,843 13,160 4935 72,187 63,754
1962 . . . . ... [ 216,836 135,291 4,306 12,587 5322 78,111 68,860
1963 .. . ... e ! 208,596 147,396 1 1,853 14,281 5,866 79.192 75,591
1964 .. .. ... | 178,128 208.304 | 1473 13,968 6,899 85,751 91,048
OB (5 o . B e e e o 8 e s e 171,558 415.996 | 1.870 15,388 8,924 96,483 96,792
B . aclkd o madl B . ' 170,605 171,588 862 20,533 8558 101,487 109,746
967 . St T e e Y ! 156,761 245,121 981 21,017 8.767 91.688 110,487
g =l | S I 125.564 327939 645 21,440 11,233 96.400 117,880
RS B A T ERE 132,136 258814 3532 15,572 12,094 98227 120,697
T R L e Y 124,959 340,558 880 15,730 11,794 89,061 108,300
R Rl e R s 117,395 193,968 1,178 15,686 B.583 88.450 120572
D 123,395 114,636 1419 20,677 10,187 103,411 137 810
BBl . - S O A=Y 120,958 72,663 1,222 22435 11,862 104,574 128,294
= b . . =. 0™ 0 B 105,548 103,204 981 30,479 12,750 116,045 129,653
110775 PR (N PO | 84,234 72,467 1,354 21,900 12,465 95,343 108,335

Source: Catalogue 41-010, Metals and Minerals, Service Bulletin.
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TABLE 6.13. Heavy Metals: Major End Use by Manufacturing Industries

| |
1961 l 1966 | 1971 i 1974
| !
per cent
i 1 ‘
Lead:! !
| \
Production of: s ’
Batteries and batteryoxides. . . . ... ... . ....... 39.0 | 38.7 3 454
IR E N N e . o L D T . . . 20.6 | 16.5 | 19.3 16 .4
i 7ot AL ESTE 0T U S R PR 1 R 404 | 448 41.0 38.2
|
1P o S S G N 100:.0 | 100.0 100.0 100.0
TOtahpIoduEHOn .1 - . - . . - . .. = . e 5. tons 72,187 i 101,487 88,450 116,045
} g
Metallic cadmium: ‘
| i
Production of: !
AR SRR ot - ol o b BT e R T e ek . i . i 86.2 | 78.8 j 74.0 71.9
S L R 108 | 8.5 3.7 2.3
DRSNS et o 8 . 1 = R, e 3.0 [ 2.7 : 22:3 ‘ 25.8
T LT TR | 1L | 100.0 | 100.0 | 100.0 | 100.0
Total production . . . . . ... ... ...... pounds | 170,976 | 170,605 | 117,395 i 105,548
| |
| !
Metallic mercury: [
Production of:
Heavy chemicals (electrolyticcells). . . . . ... ... ... 64.0 85.1 93.8 58.5
Electricalapparatus. . . . . .. .. ... ... ........ 2418 129 | 5.4 } 3.2
GOIBMEEOVETY . . . - & o v o cv v e o e e e el ol g 1A 1 0.5 | 0.4
(0177 5 < AR A (P 31.2 0.7 ; 0.3 9.9
T 100.0 100.0 | 100.0 100.0
Total production . . . . .. .. ... ....... pounds ! 150,568 171,588 i‘ 193,968 | 103,204
. | | -
I Includes white lead, red lead, litharge and tetra ethyl lead.
Source: Catalogue 41-010, Metals and Minerals, Service Bulletin (1961, 1966, 1971 and 1974).
TABLE 6.14. Vinyl Chloride Moxomer Used by Manufacturers of Plastics and Synthetic Resins
Thousands Thousands
of tons of tons
___________ | W S . o . TN _ TUEENR ) L . W
L e 14.2 S e k] 0 5 © I AN - P 29.4
1 A G A 17.3 HETY) T e 36.1
e A L . e 229 TGOS o - 5. a6 - . e . 394
1 e S T 21.2 ES7ANS . e el s e 40.1
R A o B L. a L B ' 26.5 T T A U PR O L B S SS85
Y L [ 27.6 T TR S (W 72.3
i 1072 BEI 1 RN el | (S e | 77.3

Source: Unpublished data from Manufacturing and Primary Industry Division, Statistics Canada.
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TABLE 6.15. Packaging Costs by Industry

T 19621 j 1966 1973

e - milli;)ns (.xt; current dnllm;s -
Pood mull lwBad® . . . . .. L s i e e 393 514 864
Chemical und chemical products . .. o000 100 133 210
Paper and allied products . ... Lo 32 47 80
Fabacco products . . . . .. e 29 36 44
Blwetrical products . . . . . ... ... e 15 24 43
Metal Tabricating . . . . . . . v 16 21 40
Non-metallic mineral products . . .. . ... . ..o ‘ 16 19 37
s T e S U 12 19 358
Rubber and plastic products . .. .. .. .00 oL 5 6 29
all ather industries . . . .. ..o oL | 69 109 181
Total manufacturing . . . . . ... ... ... 687 | 928 1,563

1 Data for 1962 are from a “*Special Enquiry Into the Use of Containers and Other Packaging Materials and Supplies for 1962” and
¢evercd only those industrics where their use was considered to be significant. Later data are from the Annual Census of Manufactures
1 which the coverage is more complete.

Source: Catalogues 31-502 and 31-212. Consumption of Containers and Other Packaging Materials and Supplics by the Manu-
e rering Didiugtrios (1263, 1966 angd 1275 3),

i

TABLE 6 16. Packaging Costs by Type of Material

Material ! 1966 ‘ 1972 1973
== i i S SER S - millions of current dollars : =

Paperl L 402.7 625.8 708.2
Rletal2 . . . L e e 171.0 { 3226 361.1
T s T e ) 81.1 [ 144.8 156.9
PISC. . o oo e 54.6 L 120.3 130.4
Woodd L o 28.8 44.5 54.3
OWCT v e e e e e e e e e e e e 187.9 125.5 152.3

FOtal . . 926.1 1,383.5 1,563.2

! Includes folding and rigid boxes, paperboard, corrugated boxes and cartons, paper or tiber cans and drums, paper bags, and paper
Libals, tags and wrappers,
2 Includes cans, barrels, drums, staples, strapping wire, and lead, tin and aluminum foil lids.
3 Includes bottles and carboys, transparent film bags, transparent film, containers and lids,
4 lncludes boxcs, crates, barrels, kegs, crating lumber, pallets and skids.
Source: Catalogue 31-212. Consumption of Containers and Other Packaging Supplies by the Manufacturing Industries (1966.

19%2 mad 1973).

TABLE 6.17. Paper and Plastic Bags Produced and Shipped by Canadian Manufacturers

1
: | Bags used per houschold y
Paper bags 1 Plastic bags  — ll;qouuns]c%;lgi
[ Paper bags L Plastic bags

= — =—w—— 1 " thousands of tons ) ’ 7 pounds thousands
prie ) BidlT) A IR Il = - D 177 o ’ 73 3. 4,872
To SGICTET U | R SR [ F R 186 N 74 N 5,000
R e el i IR - - 194 | 8 \ 76 - 5,126
TR ISR e T . 202 | 34 76 13 5.293
o S T e R 197 a1 | 72 5 5458
ST ) R Tul L L 210 S 75 18 5616
IETM GG ol EES SR S PR S R ! T 59 75 20 5,784
9 e e R A i 213 69 75 g 5,933
NTTE e © St T TR B S e i 226 73 74 24 6.108
O R | 287 95 76 30 6,266

Source: Cataloguc 36-207. Paper and Plastic Bag Manufacturers. Catalogue 64-202, Household Facilitics and Equipment Survey,
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TABLE 6.18. Bottles and Cans Used in the Soft Drink and Brewery Industries

‘ Soft drink Breweries
‘l—__"___‘_ﬁ d=RE T i £ g ] Number Of
turnable Cans turnable Cans

| bottles bottles Botlles | bottles
S - — o | e | Ll S UL Sk 4 1L -

I thousands of dozens thousands
BN T o o e dek | - . - 1,434 | 5,389 9,922
B e e ok : - = I 926 | 5,601 12,930 |
1 N e R T - o & 1,281 | 6,627 14,259

|
ECE I ‘ ¥ 49297 12,599 1,431 10,029 15,691
ol TR L, l 24,691 70,323 14,245 1,511 10,665 18,727
PR AT e, | 31,121 80,703 14,581 1,302 11,056 20,605
AT T e N MO 32,272 95,345 15,872 2,129 10,370 24,015
oSS N SRR N I 32,336 | . 91,420 18,194 2,120 10,294 26,288
B ) | 30446] 109,555 13,313 2,329 11,758 | 26,600
T e T 28.315 126,142 13,729 4,954 16,976 | 30,612
dozens per household

o N g — = o 1.1 2.0 5,000
v e b 1 TR > Ny h 0.2 1.1} 2.5 5,126
S R T s - ) 0.2 1.3 2 5,293
REEE B B o SHC 0 | L 9.0 2.3 0.3 1.8 | 29 5,458
J T R T 4.4 12.8 2.5 0.3 19/ 3.3 5,616
Howiy R 0 SN = 5.4 14.0 2.5 0.2 1.9 3.6 5,784
BRI P wdha b . - 4 - P2 r 5.4 16.1 2.7 0.4 1.7 4.0} 5933
1070 8 S At S e ’ 5.3 15.0 3.0 0.3 1.7 43 ‘ 6,108
19731 M Y ey S S Ay R } 49 17.5 24 0.4 1.9 4.2 6,266
PO . P i 4.4J 19.4 2.1 0.8 2.6 4.7 J 6,493

1 Bought to replace broken bottles and to make up inventory shortages.

Source: Catalogue 32-208, Soft Drink Manufacturers,; Catalogue 32-205, Breweries; Catalogue 64-202, Houselold Facilities and
L'quipment Survey.

TABLE 6.19. Soaps and Synthetic Detergents Shipped by Canadian Manufacturers

|
. Non-re- Rl Non-re- Returnablel | households

L : 1 :
‘ Soap and de-
Shipments I‘ tggl‘j:{l‘: aﬁeﬁf e tergents used
| f P per household | Number of
o | Ll Y ST e Y D =TT I i1 households
{ Soap j Detergent | Total Soap ﬁ)etergent Total Soap | Detergent
o= L =Nl = R e o T A e e 1 e .
| thousands of tons pounds thousands
|
2] A f 91 SV 148 61.5 38.5 100.0 499 31.3 3,641
{ |
S R T T ) 717 78 155 49.8 50.2 : 100.0 39.0 39.5 3,948
LT R l 63 123 186 S0 66.1 1 100.0 24067 54.0 4,555
i f f
; I
1575 L S Y | S 201 254 209 79.1 | 100.0 20.7 | 78.4! 5,126
IBRRRSIRAL . . L. L. [ 50 219 ! 269 18.6 81.4 100.0 | 16.9 73.8 5,933
R e ., 55 ‘ 250 305 18.1 81.9 100.0 | 17.6 79.8 ‘ 6,266
L ‘ Sl 259 316 18.0 82.0 100.0 17.6 I 79.8 6,493

SSourcc: Cataloguc 46-214, Manufacturers of Soap and Cleaning Compounds: Catalogue 64-202, Household Facilities and Equip-
mient Survey.
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Soaps and Synthetic Detergents: Shipments by Canadian Manufacturers

000's of tons

000's of tons
280

280

| |

1960 1862 1964 1968

Source: Catalogue 46-214, MANUFACTURERS OF SOAP AND CLEANING COMPOUNDS.
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TABLE 6.21. Household Ownership of Consumer Products with High Energy Demands and Environmental Impacts

r T
| Clothes dryers Air conditioners Dish- | Qutboard motors Snowmobiles Numnber
| S b of house-
e waushers
| Electri G ! Window | Central | One | Twoor -
eCtiric a8 i naow entra more
ST | B il id per cent of hcuseholds owning T™E " [thousands
[Ra gaspiy ' 114 0.7 . . k= 7.2 ' . - 4,404
|
T T L A L1837 0.9 . o+ 1.5 - > . - 4,489
|
e T I 7.3 1.2 iy ) 1.7 8.2 R P a 4,592
i I ‘
|
1983 arel o T e | 200 1.6 1.9 A 2.1 . N B i} 4671
' .'
| b
N0 ] ] T | 2242 L5 2.1 L] 29 8.6 a 3 : A 4,872
|
REES bt Baovrr .. . .. ! 25.2| 29 2.2 o 1) . w ,. N 5,000
: \
[
|
| | ‘ |
\
B o - L - - 274 26 adbof | A w240 | .. . | 8126
[ \ !
R | L L [ % g = 32 il 44 5,293
1 | |
|
TR e . 33.9 2.9 3.2 . S 8.1 1S 5,458
| :
i | | |
. i | ! ;
- AESUISEE | S 373 3.2? 3.9 . 6.5 | - ‘ N l K J 5,616
. | \ |
1970, SR A 40.8 { 3.5 43 o 7.5 8.8 | 1.7 o . 5,784
I ; | '
BT S ot | o et e | 40.7 34 | 53 s 8.6 ' NC l = 6.3 Al 5,933
; ' ! i
| |
[}
T I R ’ 42.1 35 5.8 » 9.2 | 9.3 1.6 6.7 1.6 6,108
i | i [ ‘ | |
I | N | 443 34 6.7 | 10.7 . ' 7.3 1.8 6,266
| ‘ ‘ | -
P -
o .. ... .. ... I 446 | 3.7 7.6 2.6 129 8.7 1.6 | il 2.2 6.493
‘ l
| |
st IR T S 481 \ 3.6 9.2 3.2 15.2 o — 7.4 2.6 6,703

Source: Catalogue 64-202, Household Facilities and Equipment Survey (1960 -1965 and 1972-1975); unpublished revised esti-
mates by the Consumer Income and Expenditure Division, Statistics Canada.
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ENERGY

Energy in the Economy

It was once sufficient for the statistician documen-
ting the role of energy in a nation’s economy to compile
the price and quantity of various fuels produced and the
amount of capital invested in the energy-producing
mdustry. During recent years, however, the critical
importance of energy in the total economic system has
become clear. Besides the large amounts of energy
consumed in the energy-production process, there is
energy content in the production of all goods and
services produced by the economy. For this reason, the
demand for energy is determined not only by its price in
comparison with that of other goods, but by the level of
total activity in the economy.

To assess the economics of energy, it is necessary
to look at the processes that determine its supply. Most
energy sources currently exploited are finite in nature.
They are different, however, from other so-called ex-
haustible natural resources whose scarcity is usually due
to the growth of population or change in technology.
Through recycling, resources such as land, diamonds and
copper can be made to serve one generation after
another. This, however, is not the case with most current
sources of energy. The stocks of most available energy
sources aré diminishing constantly and cannot be recy-
cled, since the properties of the substance serving as the
energy source are changed to result in heat and light.
Indeed, its supply is made even scarcer through the
recycling of all other resources, a process that consumes
large amounts of energy.

The Concept and Measurement of Energy

Mankind uses energy in two ways: first, to provide
heat and second, to move material objects and to transmit
electromagnetic signals. While the precise terms for this
second form are kinetic energy and electromagnetic
energy, they will be referred to in this chapter as work.

Heat transfer is seen in the burning of fuel oil in a
furnace to heat a house. Application of energy in the
form of work occurs when fuel is burned to make an
object, such as a car, assume a desired state of motion.
While the same quantities of energy may be absorbed in
each of the two instances, the minimum amounts of
energy that must be withdrawn from the fuels to ensure
the transfers are different.

Energy in the form of work can always be con-
verted to an equal amount of heat, but only a fraction of
energy available as heat can be converted to work. [t
should therefore be noted that the best equivalent
figures for all energy shown in this chapter are the
theoretically measurable amounts available.

Furthermore, the figures contained here are the
gross constant volume heating value of 250C of all the
fossil fuels involved and the B.t.u. heat equivalents of all
the primary electricity generated.

Classification of Energy Sources

All energy available for human use may be placed
in one of two categories: renewable and non-renewable.

I. Energy in the first category is obtained by diverting a
part of the many energy flows that continuously take
place among various systems of the natural environ-
ment. Most of these natural processes are cyclical in
nature with varying periodicities; by far the most
irnportant ones are those based on absorption of
rediation originating in the sun. Examples of this are
the daily cycle, the cyclical storage of potential
energy in river systems, the annual vegetation cycle
and the still longer forest regeneration cycle. Since
energy flows in this category are more or less steady
state, they can provide energy sources that may be
utilized on a permanent basis. These are renewable
scurces.

2. In the natural state, part of the available energy flow
is often trapped in various subsystems of the physical
environment. In this manner, enormous amounts of
available energy may accumulate in highly concen-
trated and stable forms over a period of time. From
arn economic perspective, the various deposits of fossil
fuels are the most important examples of energy
available in this category. When assessing quantities of
energy available from this type of source, the most
significant criterion to keep in mind is the comparison
of the time it takes the various organic materials
involved to become fuels with that of their rate of
depletion. Typically, the accumulation process of coal
or petroleum takes place over millions of years, while
the same energy source may be exhausted during one
human lifetime. Resources in this category are, for
min’s purposes, non-renéwable.

In an economic context, energy can be classified
by the degree of processing or transformation it under-
goes before its final application. In this distinction there
are primary and secondary energies. Primary forms of
energy are determined by adding the heating value of all
fuels and electricity at the first stage where they become
a source of energy. Energy from nuclear and hydraulic
sources are included as measured by the value of the
B.t.u heating equivalents of the electricity generated
from them. Crude petroleum is included at the nominal
conversion rate of 5.8 x 10 B.t.u. heat equivalent per
barrel. Energy derived from fossil fuels and applied as
electricity is counted as the heat equivalent of the fuels
consuimed in its generation and not as the heating value
of the electricity generated. This also applies to primary
stage measurements in refined products.

Secondary sources of energy, as the term implies,
take into account processing, refinement or transforma-
tion. For example, the heating value of motor gasoline
may be determined in its refined form and the heating
value of electricity generated from fossil fuels is meas-
ured as the B.t.u. heating equivalent of the electricity
genérated; not as the heating value of the fossil fuels
consumed during generation.
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Definition of Technical Terms

Heat content of fuels and electricity denotes the
quantity of energy in British Thermal Units, This quan-
tity may be taken as the gross constant volume heating
value of 250C of all the fossil fuels involved. The
conversion factors linking the heat content with the
mass units of the various fuels are listed. The estimate
used for wood was 20 million B.t.u.’s/cord. The heating
value of electricity was set through the conversion factor
of 3.412 B.t.u.’s per 1,000 kilowatt hours.

Primary energy consists of energy of coal, lique-
fied petroleum gas, natural gas, wood and crude petro-
leum as measured by the heat content defined above.
For crude petroleum the conversion factor used was 5.8
million B.t.u.’s per barrel of 35 Canadian gallons. Hy-
draulic, nuclear and wood-generated electricity was
measured by the B.t.u. equivalent of the electricity
generated. For water and nuclear power, it would be
technically difficult to determine a scaled energy con-
version factor.

Secondary energy consists of energy in the form of
fuel or electricity that is in turn derived from one or
more primary energy sources through a process of
refining, conversion or transformation. Such energy is
measured as the heat content of the final secondary
product. Examples are coke, diesel fuel oil, or electricity
generated from fossil fuels.

Domestic availability of fuels and electricity is a
measure of energy supply computed as follows: in any
one year, take the heat content of all energy produced
domestically in primary forms. Account for the change in
stocks. Add the imports in both primary and secondary
forms. Subtract the heat content of energy exports in
botly primary and secondary forms. The resulting figure
is a good measure of the maximum potential heat
content of all fuels available domestically. Tradi-
tionally, except in 1973, Canada has been a net importer
of energy in secondary forms.

Renewable source energy is derived from wood
or hydro power. Electricity from the combustion of
wood is included, but is measured as the B.t.u,
equivalent of the electricity generated, since no precise
figures are available for the amount of wood used.

Non-renewable source energy is derived from all
sources not included among renewable sources.

Energy consumption — While domestic availability
measures the supply of energy as closely as possible to
the primary stage, energy consumption attempts to
measure the heat content of fuels and electricity in the
form in which they are actually consumed. For example,
only that part of the coal supply that is burned as coal is
counted at the rate of primary heat content of coal.
Energy orginally derived from coal that can be traced as

being applied in the form of electricity in final use is
counted as heat content of the electricity consumed. It
should be noted, too, that transmission losses of electric-
ity are included in total consumption, in the category of
the energy supply industry.

Energy conversion describes the process of chang-
ing a primary source of energy such as coal into second-
ary energy forms.

Energy transformation refers to the process of
changing secondary energy sources into other sccondary
energy sources; for example, obtaining electricity from
fuel-oil-fired generating stations.

Net electrical generating capability measures the
expected power of all available generating facilities of
the nation, or a province, at the time of one hour firm
peak load for each of the respondents. Generating
capability is different from generating capacity, which
refers to the theoretical capacity of the equipment,
while the former takes into account factors such as the
water level of the flow feeding the turbines, ice condi-
tions, or the impossibility of placing all equipment in an
installation on line at the same time. The category *“‘net”
excludes power used in station service.

Firm power peak load — Firmrefers to power under
firm contract or the best estimate of firm obligations in
the absence of contracts. Peak loads include line losses
and the manufacturing plant’s own consumption, but do
not include generating station service. Also excluded is
secondary or surplus power to the ultimate customers on
an interruptive basis.

Indicated shortage is a measure of firm power
commitments a system was unable to meet at the time
of its peak load.

Total indicated firm power peak load is the sum of
firm power peak load and indicated shortage.

Total net capability includes total net generating
capability along with total receipts of power from
outside, less total deliveries of power to outside the
geographical area concerned. Receipts and deliveries are
counted at the time of one hour firm power peak load of
the exporting or importing grid. Since there may be
several grids within a province, the components contri-
buting to the provincial or national total may not be
synchronously defined. Receipts and deliveries may refer
to electricity crossing either provincial or international
boundaries.

Net generation refers to electricity generated and
available at the generating station gate after electricity
used in station service has been deducted. Line losses
occurring subsequently are included. Generation is meas-
ured in units of energy such as kilowatt hours while
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generating capability involves quantities of power (that
is, rate of energy transfer with respect to time) measured
in units such as kilowafts.

The Data and Their Sources

The data in this chapter highlight the use of energy
in the economy. Information on production of encigy is
presented in exhibits 7.1 to 7.7. Energy consumption is
examined in the section from Tables 7.8 to 7.25. In
several cases, data are disaggregated to the industrial
group level, as in Tables 7.20 to 7.23. These tables
present an accurate picture of energy needs by industry
as well as giving an indication of activities potentially
most severely affected by periods of energy shortage.

Tables 7.26 to 7.28 deal with efficiency of energy
conversion. Some specific energy sources are examined
in the remaining tables. It will be noted that these are
presently commercially exploited sources as opposed to
those with future potential. An energy source such as
the sun, given the necessary technology, would provide
an essentially inexhaustible power supply for much of
man's future energy requirements.

In selecting the energy-related statistics for this
volume, the guiding principle has been to place into
long-term perspective the current trends in availability
and consumption of energy. This has necessitated using
some data not originating with Statistics Canada and
compiling some historical series despite some gaps.

Most of the data before 1926 came from
Urquhart and Buckley’s Historical Statistics of Canada,
while much of the data on the use of wood came from
the publication, Canadian Energy Prospects.

All data from 1926 - 52 were selected from two
special papers issued by the Dominion Bureau of Statis-
tics in 1956 and 1957. Most of the aggregate data in the
long-term historical series relating to 1958 and later were
taken from Detailed Energy Supply and Demand in
Carada. Some historical series and information on
petroleum and natural gas were obtained from provincial
government sources, Data on oil and gas reserves came
from the Canadian Petroleum Association.

Consumption of energy by various levels of
government is included in the commercial sector. Esti-
mates for the domestic sector are based on the number
of households using various types of fuel or electricity as
the.r main source of heat. In the case of wood, consump-
tion of 150 million B.t.u.’s per year per household was
asstimed.

Losses and Adjustments

Detailed Energy Supply and Demand in Canada
identifies a balancing entry to make figures for the total
supaly of energy conform with the totals on known
consumption. This information has been omitted from
the tables, except in Table 7.16, where it is shown to
provide some measure of the data’s precision.

Corversion of Mass Units of Fuel to B.t.u.'s

While there may be differences between the con-
version factors shown in this publication and those used
elsewhere to convert data from earlier time periods, we
belizve any discrepancies to be insignificant when con-
sidered in relation to the precision of the aggregate
statistics available.

Major Reference:s

Historical Statistics of Canada. M.C. Urquhart and K.A.H. Buckley, Editors, Cambridge

University Press, 1965.

John Davis, Canadian Energy Prospects, Royal Commission on Canada’s Economic Prospects

(W. L. Gordon, Chairman), 1957.

Energy Sources in Canada, Commodity Accounts jor 1948 and 1952, Reference Paper No.
69, Dominion Bureau of Statistics, 1956, Catalogue 13-506.

Energy Sources in Canada, Commodity Statements for 1926, 1929, 1933 and 1939,
Reference Paper No. 74, Dominion Bureau of Statistics, 1957, Catalogue 13-507.

Detailed Energy Supply and Demand in Canada, Statistics Canada, Catalogues 57-505 and

57-207.

Fuel Conversion Factors, Internal Report, FMP 62/28 (1962), Fuels and Mining Practice
Division, Department of Energy, Mines and Resources.
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Fuel type
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TABLE 7.1. Heat Content of Domestically Available Fuels and Electricity!

D ; Total exports Total imports Heat content of
:m‘c_stlc £ of primary of primary Imports less domestically
pro uctl‘on o and seconday and secondary exports available fuels
Primary cnersy cnergy cnergy and clectricity
3 - I~ — ko 1012 B.tu.'s
l
L 195 7 - | - 7 188
e 3T B B G R I S IR 258 8 26 | 18 276
T B Sl G 290 18 72 | 54 344
l
IO B, e 334 44 119 78 409
1) L B, I | S 578 58 293 235 | 813
117 ] R 635 63 555 | 491 1,126
|
GRS e 616 39 63S | 596 1,212
ROl L E SRR o e e 716 38 754 | 719 1,435
o S S R 546 1.2 504 | 492 1,038
e e N U 810 20 638 | 616 1,426
B, L 863 59 1,448 | 1.389 2,252
TO5 2 5 LI P S P 1,252 50 1,359 1,309 2,561
1 s R IR T 2,087 307 1,167 860 2,947
1T BL - s Y (S 2,285 334 1,260 926 3,211
el |l e L AL L 2426 418 1,265 847 | 373
R L 2,754 624 1,263 639 3,393
I I R R P 3,198 927 1,290 363 3,561
e B ST O B 3,339 972 1,437 465 3,804
IR . L . oL T 3,634 1,085 1,494 409 4,043
[EEEE DR, 4. g 3,818 1,126 1,641 S1s 4,333
1o L g U N S PR | 4,112 1,279 1,755 483 4,595
| |
T Y e e S G T 4,405 1,504 1,835 331 4,736
T R R e 4,796 BT 2,018 303 5,099
L I . . . . . ... ‘ 5,308 1,998 2,028 30 5,338
|
IR Mo Bl o L ! 5,998 2453 2,151 = 302 ‘ 5,696
C B T R 6,549 2,884 | 2,231 - 653 | 5,896
19072 3.5 S S A 7,391 3,632 2476 - 1,156 | 6,235
1R g L R P DO 8,270 4,158 2,494 - 1,664 6,606
s s PO 8,156 3,550 2,264 -1,242 6,761
L T T 7,539 2,936 2,191 - 795 6,744

I Maximum potential heat content of domestically available enerzy is defined as the simple thermal equivalents of the total
production of primary ecnergy (including those of coal, liquified petrolcum gases, natural gas, wood, hydro and nuclear electricity and
of crude oil, the latter counted at 5,803 million B.t.u’s per barrel) plus the thermal equivalent of total primary and secondary energy
imports less the thermal equivalent of total primary and secondary e¢nergy exports.

Source: Urquhart and Buckley, eds,, Historical Statistics of Caneda, Toronto, MacMillan Company of Canada, 1965: Catalogue
26-501, Canadian Mineral Statistics, 1886 - 1956 (1957); Catalogue 26-201, General Review of the Mining Industry.: Catalogue 65-004
Exports by Comumodities; Catalogue 65-007, hnports by Commodities; Catalogues 57-505 and 57-207, Detailed Energy Eupply and
Dewmand in Caenada; Catalogue 13-506, Energy Sources in Canada, Commodity Accounts for 1948 and 1952, Reference Paper No. 69
(1956): Catalogue 13-507, Energy Sources in Canada, Commodity Statements for 1926, 1929, 1933 and 1939, Reference Paper No. 74
(1957.
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Chart — 7.2
Heat Content of Domestically Available Fueis and Electricity (1)

102 BTU's 10'2

BTU's
7,000 — — 7,000
6,500 — — 6,500
6,000 — — 6,000
5,500 —

N Derived from renewable
5,000 — ‘L0 resources
s Derived from non-renewable
4,500 — '7/"‘:‘;/,///5;:, resources — 4,500
4,000 — ¢ — 4,000
3,500 — : — 3,500
3,000 — — 3,000
2,500 — — 2,500
2,000 — — 2,000
1,500 — — 1,500
1,000 — L _ i — 1,000
Total domestically - 2% / .
available energy (2)
500 — 500
3 et i e ST, » o5 ;%?ff - +
E | | ' i i i , ) g
: : ; : : ; | : ! '
' I ! I | d ! i i |
50— | ! | ! : | | | | : N — =
: i | g I ! ; : . | :
! [ i : l ] | : : : 1
! I I t
1000 — | | | ! : . | | ; ! 'Y — 100
| | i i | | ! I | |
, l : ! 1 | | ' I ¢ 1
| 1 1 : } t ! : | ' i
1
1,500 — | i : i : | | : 3 3 1§ —1.500
) ' i ! ' i ! | : i '
i i | t ' | ' 1 ' |
+ L} [ t ' 1 t t [ 1 I
| | 1 N | I N O T T T T
! 1870 1880 1890 1900 1910 1920 11930 ! 1940 11950! 1960 ;1970 | '
28 '33 48 52 '58 85 73

(1) See footnote (1), Table 7.1.

(2) The top line shows Total Domestically Available Energy, always measured from the zero base line. The distance between
the top line and the Total Net imports line represents Domestic Production and is further subdivided into renewable and
non-renewable sources, a distinction not made for imported energy. Since exports have exceeded imports between 1970
and 1975, Net Imports are negative during this pericd; however, the ditference between the top line and the Net Imports line
still denotes a positive quantity. The region of the chart representing domestic production derived from non-renewable
sources and extending below the zero base line is not meant to indicate a negative sign.

Source: Same as in Table 7.1.
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TABLE 7.3. Average Heat Content Per Person! of Dorestically Available Fuels and Electricity

|

D i Domestic produc- Hcat content of
pl‘O((i)l;T(l:fiSO:'f()f 1:]01'1_;’&'0?:1‘%1}’ Imports less domestically avail-
primary cnergy renecv?at()’le soou'rces B v piggslgns

electricity
o : L el . . -
millions of B.t.u.’s per person

s 54 48 - 2 52
I B . e . | 61! 52 | 4 65
S O 61| 44 | 11 1)

[ |
U o P 63 35 14 | 77
B . . e e . . i e e e e 82 36 34 116
D N 75 24 60 | 135
DR6 . BB el - - = e s e 65 25 63 128
BREONSSE | R o . e . R e TR Y 71 27 72 143
RS AP B e L LI ks, Al 51 23 | 46 97

i ) ‘
T AT e S A i 72 28 55 | 127
el BE R R S S 67 23 108 | 175
- 02 o S R S ST 87 23 90} 177

, }
T ‘ 122 26 50 172
1L R | 131 26 53 184
B0 . & . . ... e ! 136 27 | 47 183
5 b T s SO NSty S ; 151 26 35 186
IR r . . e T I l 172 25 20 192
123 S e S R S R T i 176 | 24 25 201
- R SRR U A 188 | 25 21 209
0 ETH T e | 194 2 % | 220
IR 8h . . . b e e 205 26 24 229

|
o R | 216 25 16 232
SR e S R S 232 25 15 | 247
T T R R S 253 27! 1 j 254

| |
B . e e | 282 28 - 14 268
LA S e R I I A 304 28 - 30 274
1772 S e R 339 30 - 53 286
BRESEE. o) b e e 374 32 - 75 299
e 363 - =SS 308
177 S ) S A 331 ok - 35 296

i —

1 All quantities in this table are defined as those in Table 7.1, except vhey are divided by the total population for the appropriate
year,

Source: Same as in Table 7.1.
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Average Heat Content per Person of Domestically Avallable Fuels and Electricity

Millions of BTU's per person

Chart — 7.4
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TABLE 7.5. Percentage of Domestically Available Energy Derived from Renewable and Non-renewable Sources
and from Trade With the Rest of the World

Domestic production Dormrestic production
from rencwable from non-rencwable Imports less exports Total
sources! sousces

per cent2
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o
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> s owio =D o 0
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i

1 Consists of energy derived from wood and hydro-electricity.
2 All percentages are calculated on the basis of heat content of domestically available fuels and electricity in the appropriate year. Negative figures indi-
cate exports exceeding imports.

Source: Same as in Table 7.1.

TABLE 7.6. Average Heat Content Per Person of Domestically Available Energy by Fuel Type

Coal and is Hydro- ] Petroleum Nuclear
woed derivatives electricity ‘ fuels Natural gas electricity
- 2 millions of B.t.u.'s per person T
48.3 el —, 0.4 g =
51.7 1ze7 - 0.5 - -
439 26.9 0.1 1.2 - -
35.1 40.5 0.3 ‘ 0.8 0.5 -
35.3 7:.3 1.1 16 1.1 -
21.7 9.9 23 59 2.0 -
20.3 8¢.9 3.8 ’ 13.1 2.0 -
20.2 91.6 6.1 224 28 -
16.9 55.1 59 17.5 2.2 -
18.7 69.5 8.6! 26.5 31 -
11.3 91.54 114 50.3 S -
8.4 1.8 J 14.1 70.2 6.9 -
U 357’ 17.3 92.0 19.9 -
6.2 29.9 i 192 101.9 258 -
54 28.6 18.9 105.9 329 -
4.6 308 19.9 116.0 38.3 .-
i1 30.7 219 128.8 4 .4 --
3.0 31 4 223 138.6 50.8 0.1
24| 317 24.7 147.5 61.0 0.2
2:14 281 26.8 156.2 71.4 1.1
2.0 285 27.6 163.8 75. 2.2

Source: Same as in Table 7.1.
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TABLE 7.7. Balance of Trade in Energy by Average Heat Content Per Person and by Fuel Type

%‘:ll:_,n‘?vy; Petroleum fuels Electricity Natural gas
e S— millions of B.t.u_’s per person
1870 . . . . ... ... 1.9 -
L P R - 42 -- B
Rt W . L e i e ckeme e e e e e e s =L - 0.2 -
R . L e e e e e s s - 14.0 -- -
) = S T e RIS - 324 = =3 - -
RS . M AR L . . o e s s s -518 = 5 - -
ARARDGREN. O . B e e e e e e - 50.7 - 129 0.5 -
L), = 508 -21.7 0.5 -
A Y T - 294 -16.9 .- -
12351 S S SRS S ) S - 330 - 223 0.6 -
N s = T = - 633 -454 04 =
TOBBF. o ci. o mome - momoRe e - . Goke SMeEs <Mk - e - ~-453 -459 0.6 0.1
e - 199 - 349 0.8 36
T - 16.7 ~-379 1.0 6.2
MOERIERN oo . copenn . - ceen L . e . el G . -16.0 -23.0 0.2 19.2
UOGAE . . . . . . s cene cmememe non e momemomemen - o B9 - 184 - 235 0.2 20.5
HEE o R o ST ARV I SO B S -20.2 - 236 0.2 19.5
B . Lob e . s i e o -20.2 -19.6 = 0N 25.3
IGFOF. 1! . .. oo e e e e e - 18.2 - 4. 04 36.1
7230 S N AP - 10.8 16.9 14 45.5
1973 . - 5.9J 34.0 22 458
- —_— — — —_— —_— -— — e —— — Al
Source: Same as in Table 7.1.
TABLE 7.8, Consumption of Fuel and Electricity by Source of Supply
2 From domestidc
‘rom excess of im- conversion an
Directly from ports over exports | transformation of Total Tg;zaflugle:;:]ocri;ec{\t
primary sources of secondary fuel primary and A ]
and electricity secondary fucl y
and clectrieity
per cent a 1012 B.t.u's

I9HD pae S S 2 i 85.0 4.1 109 100.0 1.143
IDDOANN . | D i 9.4 49 15.7 100.0 1,349
B . e e e 76.3 kXY 20.7 100.0 987
1=%9% | Boo okl - R B LD T 76.7 22 21.1 100.0 1,330
IDEEINEIPEEIL . . . oo . . cweme omemeR. Sems oEa. - 70.5 5.6 239 100.0 2,027
BOSRRR "l . .o s . Ll s . e o . 58.5 7.8 337 100.0 2,302
LOSEINNN. . . .. e s e 428 54 51.5 100.0 2,747
IR e . SONE o cpne GHE - e RO s - - - 41.3 70 51.7 100.0 2,933
IOGORIE. . . 4.k o b e e e e 40.9 6.3 52.8 100.0 2,998
RN, . - e - Ieme o .k e l 414 5.1 535 100.0 3,088
LAOREN |, | . L o et SR, 40.7 4.6 54.7 100.0 3,258
IGGBIPN. . . . . o) JEEREE. e S . . 39.9 48 55.3 100.0 3429
7 S PR I SO, L SN SR 39.9 6.3 538 100.0 3,652
1135 1 NSRRI | . 55 0 Jocl b d Ik 39.3 8.6 Szl 100.0 3.883
IREATEE os - aa. . L GBS TP AR 39.7 8.4 519 100.0 4,074
G250 N IS — R e, R 38.7 9.0 523 100.0 4,252
NV o R b o (oo o o % B IO 3OS B 38.0 CL 529 100.0 4518
LOEDISE . Sl . LN RN . 39.1 85 524 100.0 4,756
NOD0L, o g & o o Bt ISR R . 385 7.7 538 100.0 5,061
EAwES . . B o= T - B . 8.8 49 56.3 100.0 5.215
1127) o BREORAECRE Cwsl, S IR =T 39 2.0 58.9 100.0 5,518
1700, U S PR T L —" 39.5 2 60.5 100.0 5,119

! For distinction between energy consumed and energy available domestically, see text.

2 In 1973 exports of secondary fuels exceeded imports.
Source: Same as in Table 7.1,
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TABLE 7.9. Relationship Between Economic Acrivity and Consumption of Energy

' Heat content of domes-
| Real tically availuble fucl | Hieat content of fucl and
Domestic Product and electricity divided o o o
o vided by Real Domestic
at factor cost by Real Domestic Prod- Proatt et
uct at factor cost roduct at factor cost
. == 1 RN millions of 1961 dollars ~thousands of B.t.u.’s per 1961 dollars
0D T 55805 ol ol P e I T e 12,421 f 1147 107.1
il 215 R T R S P 20,065 ' 112.2 101.0
L el g R S L R = A R 25,656 99.8 89.7
o | A I T — 32,203 91.5 85.3
D2 ol | o sl S S S P 33,866 94.8 86.6
S A AR SR U A I 34,680 94 .4 86.5
i IR eSS T = S 35,388 95.9 87.3
110 L S N 37,865 94.0 86.0
e 3 L R I [ A SN R 40,059 95.0 85.6
e R L e R N D 42,926 94.2 85.1
L I e o o R 46,004 94.2 84.4
gl B o OGO R R 49,331 93.1 82.6
T A e o P 50,994 929 834
o R 53,967 94.5 83.7
L R R P e T S 57,187 934 83.2
1T A b A B 58,603 97.2 86.4
A L I U e 62,071 95.0 84.0
L5 ol PRV B LSS LI, (s f S 65,291 95.5 84.5
IRl P ool s o e IR 3o 69,785 94.7 82.8
L7 AT N R S Y 72,383 95.6P .. b
Source: Same as in Table 7.1.
TABLE 7.10. Percentage of Energy Consumed in Various Forms!
1870 1900 1926 | 1948 1958 1972
T A = RS [ I eaae N SSUR JE— S T ==
per cent
Aviationgasoline . . .. ... ............... T ’ 5o 0 0.7 0.1
Aviationturbofuel . . . .. .. ... ... ... . .... 5o 3 > o 0.8 1.8
R R . e e e e, h. . 0.3 20 1.9
Liquefied petroleumgases . . . .. ............ ol 4 0.2 0.6 18
GEEeoVEn BAS . . . ... . . ... c o e, I4 | 1.8 (0% 0.7
B s e lners ol e = b o et e e e e 4.1 2.5 38 2.6
Betreleumicoke . . . . . .. ... ... L. L, 0.1 | 0.1 0.7 0.3
Motorgasoline. . . . .. .................. . S 4.02 10.92 17.7 17.8
RIS, - . . .. o . oy 0.3 32 | 7.7 116 | 14.3
T | A s 0.6 1.63 S 11.t 25.6
It ] e O S AR S 3 Blsl [H L)
e T R - -4l 11.1 12.3
A R S | [ 5.4 ‘ 14.0 4.6 5.8
1 o e U O A SR 0.84 1.14 - | 36 1.9
Coal and coal briquettes . . . . .. ... ......... 6.05 SRS 63.4 S 15.8 1.1
R O . . .. e e 9812 45.8 16.8 ; 7.0 4.5 0.6
AR L 100.0 100.0 100.0 l |00.U 100.0 100.0

! Based on heat content of fuel or electricity actually consumed. For example, electric energy derived both from coal and hydro
power is shown as electricity, with that derived from coal included on the basis of heat content of electricity generated, not on the basis
of heat content of coal consumed in generation. Figures for 1870 and 1900 are actually the fractions of total available domestic heat
content derived from the primary sources of wood, coal, crude oil, hydro power and natural gas and should be regarded as the limits
set for the heat content of various possible derivatives.

2 Includes naptha.

3 Includes manufactured gas.

4 Based on heat content of domestic supply of crude oil. However, it is <nown that all crude oil prior to about 1910 was refined
into kerosenc, with other distallates rejected. (See Davis Commission Report on Canadian Inergy Prospects, 1957.)

: S A substantial portion of early use of coal involved production of coal vil and gas for street lighting. (Sce Davis Commission Re-
port.

Source: Cataloguc 13-506, Energy Services in Canada, Commodity Accounts for 1948 and 1952, Reference Paper No. 69; Cat-
aloguc 13-507, Energy Sources in Canada, Commodity Statements for 1926, 1929, 1933 and 1939, Reference Paper No. 74 ; Catalogue
57-207, Detailed Energy Supply and Demand in Canada, 1958-1969; Urquhart and Buckley; eds., Historical Statistics of Canada,
Toronto, MacMillan Company of Canada, 1965.
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Energy supply industry, o 00000000

Transportation:

Domestic and farm

Commercial3

Industuialess) . 5. . 18 FE . D CEERE e e e e

Energy supply industry. . . . .. ...

Transportation:

Domestic and farm

Commercial3

Coal and its Motor Diesel fuel Light fuel Heavy fuel
| derivatives! gasoline oil oil oil
‘ 1012 ﬁ.t.u.‘s V o
0.4 1.1 26 | 08 | 102.8
I
{
\ :
1,048.8 71.4 | - N
1.3 79.1 6.0 7.9
3.3 1 40.0 0.6 81.2
4.6 1,048.8 190.5 6.6 89.1
7.8 - 413 437.4 20.5
‘ 1.5 s 23.7 97.1 142.5
|
i 235.0 - 101.3 84.8 316.5
‘ 24.4 155 | 4.0 | 5.9 =%
| |
2737 10654 I 363.4 632.6 671.1
Aviation Other petro- |
gasoline and leum deriva- | Natural gas Electricity Total
turbo fuel tives? 11
 1012B.tus
0.1 129.6 326.5 76.5 640.4
- - | - - 1,120.2
‘ - 1.3 - - 95.6
i 119.9 - - - 119.9
’ = 0.3 | = = 125.4
|
‘ 119.9 1.6 - - [.461.1
b - 162.35 271.8 | 184.3 1,125.4
- 135 255.2 ‘ 210.7 744.2
- 2108 527.6 l 379.1 1,665.8
0.6 5.1 87.0 l - 142.2
120.6 333.6 1,468.1 850.6 5,779.1

1 fncludes coal, coke and coke oven gas.

2 Poes not include Canadian Armed Forces’ equipment.

3 Includes government.

4 Includes liquified petroleum gases, crude oil, still gas, keroscne and petroleum coke.
5 Includes an estimate of 30.8 x 1012 B.t.u.’s generated from wood.

Source: Catalogue 57-207, Detailed Energy Supply and Demand in Canada (1973).



Chart — 7.12
Average Consumption of Energy per Person by Sector (1) of the Economy

Millions of BTU's per person Miltions of BTU's per person

]

1958 1959 1960 1961 96 ¢ 1965 1966 #967 1968 1969 1970 1971 1972 1973

1) Sector aliocations are Statistics Canada estimates
{2) Excludes diesel oil.

Source: Catatogua 57-207, DETAILED ENERGY SUPPLY AND DEMAND IN CANADA;
Catalogue 57-505, DETAILED ENERGY SUPPLY AND DEMAND IN CANADA, 1958-1969.
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Chart — 7.13
Percentage of Energy Consumed in Various Sectors (1) of the Economy, 1958 and 1972 (2)

- 1958 © Energy supply industry
€) Domestic and farm
© Commercial
1972 @ Transportation
© Industrial

@ Losses and adjustment(3)
€) Diesel fue! usedon farms

{1} Sector allocations are Statistics Canada estimates.
{2} The areas of the inner and outer circles are proportionat to total
consumption of energy in the years 1958 and 1972, respectively.
(3} A residual entry to ensure agreement with accounting
on the supply side.

Source: Same as in chart 7.12.

Chart — 7.14
Percentage Distribution of Energy Consumed in the Transportation
Sector by Mode of Transport, 1958 and 1972(1)

-1958 © Marine(2)
o Air
© Rail
1972 O Road transport

(1) The areas of the inner and outer circles are drawn to the
same scale as those in chart 7.13.
(2) Excludes Canadian Armed Forces equipment.

Source: Same as in chart 7.12.
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TABLE 7.15. Share Index of Energy Consumption Per Person by Type of Fuel, by Province, 19721

| Coalandits | Motor - . Light fuel Heavy fuel
| derivatives2 % gas()]jne Diesel oil . oil oil
f . - O e , =
i
| ‘
‘ \
|
Atlantie provinces. . . ... ... ... L., 0.83 ‘ 0.89 | 1.37 1.61 1.76
! i
CBIMARIEE . . . - .t o . ) e sttt 0.32 | 0.86 0.65 1H0 1.62
Biatario. . . ... ... ... ... 2.08 1.03 | 0.63 1.03 0.79
Manitoba, L L e I I 0.59 1.02 1.48 0.36 0.24
Sasgkatéhewsn . . . . b s g B L 0.23 1.37 1.85 0.35 0.18
Al . . . SR Eal T . s L open e BOR 0.24 1.30 1.71 0.11 0.15
Batish Columbic, Yokon sad Nasthees 'I'rrnan."iml 0.31 0.99 1.77 0.68 0.65
millions of B.t.u.’s per person
Total consumption . . ... ... ... ... |' 14 | 45.0 a7 | 302 311
Aviation | Other
_l""l;l"’?b'r";o | petrolzum Wood4 Natural gas | Flectricity Total
4 ol fuels3
)
| 1.
adlEmie ooyiiee: . .. 0. .. ... L] [t 191 2.56 - 0.70 0.92
T S N U P 105 1.00 | 1.47 0.15 1.19 0.85
T e .54 0.60 0.39 1.06 0.95 0.99
- 1.20 | 146 0.81 1.18 0.95 0.91
Sowindmows . .. L - 0.45 0.54 0.71 2.07 0.65 1.09
|
T S e e R (P L S S 1.41 1.92 0.39 418 0.70 1.67
Retdsl Cabigmiin, Yubkews aod Nosivowsi Tordiories 1.44 0.86 1.05 1.16 (15232 1.02
millions of B.t.u."s per person
Tatal consumpthin . S N = 49 | 12.8 1.5 l 65.0 36.2 252.8
- 1 1 | |

! Includes consumption in all sectors of the cconomy. The breakdown into various energy types is done as close to the final
step in Zonsumption as they can be traced; electricity derived from all saurces is shown as simple heat equivalent of electricity
vBneratsd. The relative share is based on the average for Canada: thus if 20% of all Canadians were located in a certain province in
siliazh 3% of all diescl oil were consumed, the corresponding index would be 1.5: thus a number greater than | indicates rclatively heavy
U B BTy .

2 Includes coal, coke and coke oven gas.

4 Includes crude oil, still gas, kerosene and petroleum coke.

* Wood equivalent to 32.7 x 1012 B.tu’s of heat was estimated to have been consumed in residential use in Canada in 1972

and was apportioned among the various provinces on the basis of the number of households using wood as principal heating fuel in the
fespective provinces.

Source: Catalogue §7-207, Detailed Energy Supply and Demand in Canada (197 2); Catalogue 64-202, Household Facilities and
Lguipment (1972).
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TABLE 7.16. Share Index of Consumption of Energy Per Person by Sector!
of the Economy, by Province, 19722

|

Energy e e e u_lﬁfnsport = -
supply ] W . o
industry3 Road Rail Air Marine4
Atlanticprovinees. . . . . . . s . o v v e 0.57 0.87 1.18 1.16 4.04
(O o e T 0.61 0.86 0.78 1.05 1.22
@RNGATIONY = =« § o1« 5+ o) oM o or oo romam o womon oo 0.54 1.03 0.64 0.74 0.45
Manitoba. . . . . v v i e e e e 0.86 1.02 2.45 1.20 0.05
Saskatchewan . . . . . . . . ..o 1.65 1.37 1.22 0.45 0.03
AIDEIA. © oo e ‘ 4.43 1.32 2.15 1.41 0.06
British Columbia, Yukon and Northwest Territories \ 1.31 1.01 1.10 1.44 1.02
l millions of B.t.u.’s per person
Total consumption . . . . . . .. . ... ... ... 27.0 L 46.9 4.3 L 4.8 5.4
Domestic Diesel l Losses
and fuel used | Commercial| Industrial = and adjust- Total?
farm$ on farms ments6
Atlanticprovinces. . . . . .. ... oo e 1.20 0.60 0.80 0.66 1.06 0.92
@uebecrs @ . o : - BEECENID: - - - - - - B e 0.94 0.24 0.97 0.82 | 0.35 0.85
ONIATION - e done bi- - sl - B -E -EEEE - 0.98 0.45 1.04 1.26 0.38 0.99
ManitobarI9N. TN AL . . .. L. SIS 1.03 2.80 1.02 0.61 0.70 0.91
Saskatchewanl . . . - . oo v v vt v o n e vt o v b an o 1.03 7.34 0.67 0.79 2.98 1.09
T 1.20 3.08 1.67 1.00 5.63 1.67
British Columbia, Yukon and Northwest Territories 0.89 0.50 0.75 1.16 0.77 1.02
millions of B.t.u.’s per person
Total consUmption . . . . -« . . . ... ... 51.6 J 1.7 38.0 I 68.4 4.7 252.8

1 Since data are submitted to Statistics Canada by the energy supply industries on a non-coordinated basis the sector alloca-
tions are cstimates only.

2 For a definition of sharc index see Table 7.15.

3 Includes transportation of energy products, for example, by pipeline and power line losses.

4 Excludes Canadian Armed Forces’ equipment.

S Excludes diesel fuel consumption.

6 The same definition of share index applies to this column as for other columns, expressing losses and adjustments for all
fuels consumed in a province as a fraction of the same quantity computed Canada-wide.

7 Excludes non-encrgy use of various potential fuels, such as lubricants.

Source: Catalogue 57-207, Detailed Energy Supply and Demand in Canada (1972).
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TABLE 7.17. Total Energy Consumption! by Province

. | Average total energy
Total energy consumed consumed per person
| — o b St S
1958 1904 ' 1973 [ 1958 ! 1964 l 1973
o B 1 L L JLRNLL
1012 B.tu.’s ‘ millions of B.t.u.'s per person
AflanticlprovinGes’. . . . . . . .. .. e e 237 309 ‘ 497 131 } 158 ‘ 236
S L R - 674 903 | 1,391 137 | 162 229
‘ l
O, .. . R L L 993 1,336 | 2,020 1 202 254
\
T T 156 | 231 J 163 232
2962 1672
Saskatehewan . .. ... ... ...l ( 195 252 (L 207 277
BRURR L. . . . L e e e e 307 418 758 25150 | 293 450
British Columbia, Yukon and Northwest Territories 240 335 630 i53 ‘ 187 266
‘ |
T e S 2,747 3652 5779 | 161 J 189 262
= = ! 1 I .

U Also referred to as final energy consumption,
2 No separate figures available for Suskatchewan and Manitoba,
Source: Cataloguc 57-207, Detailed Energy Supply and Demand in Canada: Catalogue 57-50S, Detailed Energy Supply and Demand
tn Canada, 1958-1969; unpublished data, Energy and Minerals Section, Statistics Canada.

ST~

Sawmill dam, Fundy National Park, New Brunswick (photo by Bruce Miichell)



Chart — 7.18
Monthiy Net Sales of Electricity and Selected Fuels
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Source: Catalogue 11-003, CANADIAN STATISTICAL REVIEW.




Chart — 7.19
Monthly Net Sales of Selected Fuels

102 g1

200

1971 1872 1973

(1) The average weighted conversion tfactor of 5.389 million BTU's per barrel
ot 35 Canadian gallions is used in the conversion.

Source; Same as in Table 7.18.
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TABLE 7.20. Energy Consumed in the Manufacturing Industries

Heat content consumed by type of energy used !

— - IR ey e

Industrial group?
Dt Coal and its derivatives Petrolcum products Natural gas

- . , :
1962 1972 1962 1972 1962 i 1972
—— . — — e — - — S | —— L o

—_I)illinns uf Bawss

Paperandallicd . . . . . . . .. . 0. it it e 56,772 12,197 59.903 163,304 25,255 68,438
Primary metal . . . L. 0 L e e i e e e 28.856 26.952 39.512 54,163 22953 68,281
Chemical and chemical products .. L o oo 000 oL 26,459 938 11,741 42:323 24 474 61,341
Non-metallicproducts . . . .. ... ... .0 oL 22,632 5.8R3 23,256 44,902 | 24192 57.148
Toodand beverage . . .. . . .o oot ittt 12,550 294 32,823 47,261 17,860 39,711
Transportation and equipment . . . . .. ... ... FEIN & 10,256 3,671 4,767 12,613 ‘ 2,143 14,409
TeXMle . . . e e e 5,226 91 10,552 18,432 1,157 6,437
Wood| - - o e - T Rl 544 145 5.017 12,814 I 1011 8,620
Pelroleum and coal products . . .. .. ... L, 5 26 346 882 7,727 16,569
Metal fabricating . . . . .. ..o Lo 1,461 26 4,369 7,152 3984 14,097
Rubber and plastics products . . . ... ... ... ... 3573 47 ! 1,269 7SR 387 4,376
Flectrical products . . . .. .. . . .0ttt 2,555 355 4,484 4,969 1,251 5619
Machinery (cxcept electrical machimery) .. .. .. ... L. . 1,600 276 | 2,258 3,271 1414 5,562
Misccllaneous manufacturing . . . .. . ... ... ... 1,145 63 1,589 | 3,286 508 2,196
Printing, publishingandallied . .. ... .............. 31 = 1620 ! 1,740 401 1,766
FAIG{ISCEENAMIXIIIE] . conomomimmns omoms « « o o smome - o fome amoms 628 184 73 722 22 1,542
Knittingmills . . . . . .. .o 853 - 788 1,833 67 737
Leather . . ... .. ......... 0080000 o0 0000y 1,250 2 654 1,199 110 689
Clothing . . . . . . et et et et e e e e 212 2 627 818 92 717
Tobacco products . . . .o o v e e e 113§ 3 840 714 125 334
Total manufacturing . . . . .. .. . ... ..... ... O I77,043J 51,155 207,128 430970 135,332 378,589
_ — = PN Pl S i - =
Heat content consumed by
type of cnergy used! Average annual
Total energy consumed S compound rate
o ‘ of growth of
Electricity 3 and other4 consumption
— of energy
1962 -72
1962 1972 1962 1972
billions of B.t.u.'s per cent
Paperandallied ... ... .. ............ ........ ( 66,790 94 865 208,720 338.804 5.0
Primary metal . . . . . ... Ll 72630 107,299 163,951 256.695 46
Chemical and chemical products . . . . .. ... L. 20,010 29,331 82684 133,933 5.0
Nop-metallicproducts . . . .. . ... ... L L. ¥ 7.960 12,128 78,040 120.058 4.4
Foad and Beverage « . - . o vvv et e ‘ 5.723 10,786 68,956 98,052 36
Transportation and equipment . . . . . . ..., ... ....... 2,865 8.357 20031 39.050 6.9
flcaiile .. oLy, oo o T, e, pe—mm,  e 3,012 5,405 19,947 30,365 4.2
WIDOT] . oi. - cmemcmomen: - e o cheRe - s s oESke = s als e s e s e 2.966 7.347 9.538 28926 1.8
Petroleum andcoal products . . ... ... ... ... ... 4,265 8,453 12,363 25,930 7.6
Mctal fabricating . . .. ... ... . s e 1,869 4639 11,683 25914 8.2
Rubber and plasticsproducts . . . . . ... ... . ... 1,117 3,746 6,346 15.741 9.5
Tlceiricallprodusi® Sop oo By-F - B ob B B3 - 2311 3,845 10,601 14,788 3.4
Machinery (except electrical machinery) . . .. .. .. .. ... 930 2,407 6.202 11,516 6.4
Miscellaneous manufacturing . .. .. .. oL Lo o ool 760 1,492 4,002 7.037 5.8
Printing, publishingand allied. . . . . ... ... ... ....... 753 1,766 3,085 5,272 5.5
Furniture and fixture . .. .. K p— RN 1 T 284 825 1,846 4,273 8.7
Knituppandllsil e [ B - - okl - -l L. e 196 464 1,904 3,034 4.7
Pl oy P S B RIS I SR IR Y AR | R 234 376 2,248 2,266 0.4
C T T e i P S TP 190 668 1,121 2,208 7.0
Tobaccoproducts . .. .. .. ....... Sl R m 200 409 1,300 1.460 1.2
Total manufacturing . . . . ... .. .... o - TR 195.065 304,605 714,568 1,165,319 5.1

1 Calculated on the basis of simple heat equivalence contributed by each fuel and by clectricity 10 total.

2 Listed in descending order of total energy consumed in 1972, The 20 major industrial groups include all manufacturing industries.

3 Includes electricity purchased and also electricity gencrated by hydro power for own use, but docs not include electricity generated from fossil fucls for own
use. This latter is included with the approprlate types of fossil fuel shown, with heat content calculated as that of the luel consumed in generation. The clectricity gener-
ated by hydro power is estimated for 1962.

Includes wood, steam, other manufactured gas and all fucl types used by those smaller establishments which are not required to give breakdowns. The heat
content in this category was estimated on the basis of cost incurred by it, the conversion factor being the average cost of energy for all other types of fuel purchased in
the appropriate year. The heat contents in this category do not exceed 0.01% of the total energy consumed in any of the industrial groups.

5 Includcs electricity thermally generated and sold to others, but assumed to be less than 0.17% of all electricity consumed in the entire manufacturing industry.

Source: Catalogue §7-002, Energy Statistics, V111 (46) and X (7); unpublished data from the Energy and Minerals Section, Statistics Canada.
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TABLE 7.21. Energy Consumed in the Mineral Industries

Heat content consumed by type of energy used!

Mectal mines:

Metal mines:

Coal and Its derivativ:s Petroleum products Natural gas
1962 1972 1962 1972 1962 1972
i N billions of B.t.u.’s ™
|
250 9 749 558 226 616
129 41 5,951 | 20,894 - 9,019
2,656 1,108 4,659 12,645 460 3,489
|
[
118 89 3,853 | 7,553 247 -
943 250 2,695 l 3,003 1,778 18,992
2,009 472 373 2,037 | - 3,153
- - 5,956 6,353 | 55,718 185,027
4 - 1,651 1,670 255 11
772 2 941 1,640 8 29
6,881 1,968 26,828 56,353 58,689 220,336
Heat content consunied by
type of energy used! Average annual
Total energy consumed4 compound rate
of growth of
Electricity? and other3 consumption
of energy,
1962 - 72
1962 1972 1962 1972
billions of B.t.u.'s_i per cent
3,488 1252 4,713 2,935 ~ 4.6
2,507 10,855 8,587 40,809 16.9
7,063 17,309 14,838 34,548 88
1,665 2,296 5,883 9,938 5.4
370 2,778 5,783 15,023 15.8
704 1,487 3,086 | 7,149 8.7
2,370 7,147 64,044 198,527 12.0
101 156 2,011 1,837 -09
347 387 2,068 2,058 <081
18,615 44,167 111,013 322,824 11.3

1 Calculated on the basis of simple heat equivalence contributed by each fuel type and electricity to total.
2 Does not include electricity generated from fossil fuels for own use. For 1962, the amount of electricity generated for own use that Is generated by hydro power
is estimated to be the same fraction as the known proportion for 1972.
3 Includes wood and steam for 1972, as well as other fuels unspecified, whose heat conient was estimated from expenditure data on the basis of average purchase
price of energy in the entire minerals industry for the appropriate year. The fraction of energy ‘10t specifically identified as electricity amounts to about 4% for 1962 and
about 0.7% for 1972 for the entire minerals industry.
4 For metal mines, this includes electricity generated from fossll fuels and sold to others, but this is assumed to be less than 0.17% of all electricity consumed in the

entire metal mines industry.

Source: Catalogue 26-201, General Review of the Mineral Industries (1962 and 1972); Catalogue 26-213 The Crude Petroleum and Natural Gas Industry (1965
and 1972); Catalogue 26-201, The Coal Mining Industry (1962 and 1972); unpublished data from the Energy and Minerals Section, Statistics Canada.
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TABLE 7.22. Energy Intensities in the Manufacturing Industries

Ratio of energy consumed to ! Energy consumed
Real Domestic Product per employee
Industrial group! S - ] e o
1962 1972 ' 1962 ] 1972
| A [ . S T S S | . B N
thousands of B.t.u.’s billions of B.t.u.'s
per 1961 dollar per person

Paperandallied . . . . ... .................... 218 232 2.07 2.80
Brmanvemetalll . . - ..ol i i e 198 186 1.78 2.25
Chemical and chemical products . . . . .. ... ........ 122 198 1.29 | 1.79
Non-metallic mineral products . . . . ... ... ........ 217 217 1.73 2.27
Foodandbeverage . . . . . ... .. . ... ... ve.... Si 48 0.33 0.45
Transportationequipment .. . . . . . .. .. ... ... ..... 24 16 | 0.19 0.25
TeXtle . . . o o e e e 55 & 46 | 0.29 0.41
Wood. - . .. e 22 40 | 0.11 0.28
Petroleum and coal products . . ... .............. 44 53 0.77 1.73
Metal fabricating . . . .. ... .. ... ... ... .. ..., 16 20 | 0.11 0.18
Rubber and plasticsproducts . . . . .. ............. 33 53 0.28 0.32
Electrical products . . . . .. ... ... .. ... ... ... 16 12 0.11 0.12
Machinery (except electrical machinery). . . . ... ... ... 16 14 0.08 0.15
Miscellaneous manufacturing . . . . .. .. .. ... ...... 12 10 0.07 0.12
Printing, publishing andallied . . . . . . .. ... ... _..._. 6 8 0.04 0.06
Furnitureand fixture. . . .. . ... ... ... ... ...... 11 13 0.05 0.09
Knittingmills . . . .. ... ... . ... ... ... ... .. 22 19 0.08 0.12
Leather. . . . . . ... ... ... ... 20 22 0.07 0.08
Clothing . . . ... .. . . e 4 5 | 0.01 0.02
Tobaccoproducts. . . ... ... ... .. ... ..., 16 14 | 0.12 0.15

Total manufacturing . . . .. ... ... 74 67 l 0.53 0.70

1 Listed in descending order of total energy consumed in 1972,

Source: Catalogue 31-203, Manufacturing Industries of Canada. National and Provincial Areas (1962 and 1972); unpublished
data from the Industry Product Division, Statistics Canada.

TABLE 7.23. Energy Intensities in the Mineral Industries

Ratio of energy consumed to Energy consumed
Real Domestic Product per employeel
1962 1972 1962 1972
. thousands of B.t.u.'s billions of B.t.u.'s
per 1961 dollar per person
Metal mines: !
Placergoldandgoldquartz . ... ............... ‘ 44 52 0.31 0.53
751 5 - o i A (A S S R 59 140 0.94 3.76
Or e B RIS A < - TR T T 23 38 0.44 0.76
Non-metal mines:
ASBESEOS - . . . . ... et e e e e e e 57 68 0.85 1.27
O 1 P 136 180 1.29 3.56
Mineral fuels:
(Cror) S = RO S == R OSSR 0 45 50 0.31 0.82
Petroleumandnaturalgas . . . .. ............... 142 161 5.70 11.96
Structural materials: |
Sandandigravell. . . B TS B DR LB . L. 2 2 0.84 | 0.78
SoTe R S I 2 2 0.64 | 0.73
Total mineral industries . . . . . . . ... ... _...... 65 104 1.1§ I 3.01

! Includes employees employed in all activities of establishments involved.
2 Not separately calculated but included in totals where applicable.

Source: Catalogue 26-601, General Review of the Mineral Industries (1964, 1965 and 1972); unpublished data from the Industry
Product Division, Statistics Canada.
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TABLE 7.24. Relative Share Indexes! of Average Consumption of Energy Per Employee and
Per Value of Qutput? in the Manufacturing Industries. by Province

Relative share iadex of ] Relative share index of cnergy
cnergy per emoaloyee per dollar of output
1953 1961 1971 1958 1961 1971
= L S J S e W ——— - .
Newfoundland. . . .. ......................... 1.94 .11 1.83 2.14 2.38 2.42
Prince EdwardIstand. . . . .. .. .. ...... ... ....... 0.32 .32 0.36 0.59 0.50 0.53
NovaScotia . . ... ... ittt iiini i 1.30 C.83 1.16 1.96 1.18 1.69
New Brunswick . . .. ... oci iy it in e 1.63 1.90 1.96 1.99 2.18 1.68
T T T 0.98 0.95 0.96 1.08 1.05 1.08
T 0.93 0.86 0.82 0.86 0.81 0.75
T 0.78 0.82 0.79 0.89 0.94 0.98
Saskatchewan . . . . . ... ... .. ... 1.75 t.33 1.40| 1.53 1.24 1.33
o 1.64 2.16 1.89| 1.63 1.95 1.78
BritvishColumbia . . . . ... . ... ... .. ......... 0.99 1.35 1.63] 091 1.27 1.57
oo R R U R L S 1.00 1.00 I.OOl 1.00 1.00 1.00

! For the definition of relative share index see Table 5.15.
2 Qutput defined in terms of value added.

Source: Same as in Table 7.20.

TABLE 7.25. Energy Consumption, Employment and Real Domestic Product in the Manufacturing Industry

1953 1961 1971
e R e e e - e — ——— o — | L /S —
Totalemployment . . . . .. .. ... . ..., .. ... . 1,3991 1,353 1,628
Total energy consumed in manufacturing (1012 B.tu's) .. ..., .. .., 649 766 1,136
Real Domestic Product originating in manufacturing (millions of 1961
b 6,761 8,827 16,180
Average energy consumed per employee (millions of B.t.u's per person) . . 464 566 698
Average energy consumed per dollar of Real Domestic Product originating
in manufacturing (thousands of B.t.u's per 1961 dollar). . . . . .. .. .. 96 87 70
Average value of Real Domestic Product per employee (1961 dollars pe
R R I D S S I S 4.833 6.526 9,936

! Estimated.

Source: Unpublished data from Input-Output Division, Statistics Canada; Catalogue 31-101, General Review of the Manufacturing Industries ofCanada; (1953,
1961, 1969 and 1971); unpublished data from the Primary Industries Division, Encrgy and Mincrals Section, Statistics Canada.

TABLE 7.26. Potential Heat Content of Fuel and Electricity Lost in Conversion and
Transformation Processes! and in Consumption by the Energy Supply Industry2

PPercentage of total potential heat content of domestically available energy

Lost in transformation Consumed by energy Consumed outside of
and conversior 3 supply industry energy supply industry
| n

T

86.3
854
849

84.8
84.1
83.2

82.6
81.9
81.3

8L.1
80.7
80.4

| 199
79.4
789

78.2

M gt bt ot fa ot
19 et ——O OO0 W 9906
B UBN =Dk Rl hwin o
WY 0Wm VWD VU NG AR
O B0 M DI WN W ON e

|

1 See text for definitions.

2 All series of percentages are smoothed by upplying three-year moving averages according to the formula (f (t=1) + 2{(t) + £ (¢t + 1))/4.

3 Not all reduction tn heat content of the energy stream at this stage can be properly regarded as “loss™ in the absolute sense. Much of the primary hydro-
carbons under refining is diverted to become raw matenals for the chemical industry. A great deal also goes into the production of Iubricants. In 1973, out of some
616 million barrels of crude oil available domestically, approximately 41 million barrels of nor-energy hydrocarbons were produced. See also “Source of Data"
and Derailed Energy Supply and Demand in Canada for furthet comments on non-energy use of fuels,

Source: Same as in Chart 7.12.
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TABLE 7.27. Average Efficiency of Conversion of Fossil Fuels Into
Electricity, by Utilities and by Fuel Type

I [:fficicncy of conversion!
Fucl type _ e —— e —— I — 48
1956 1957 1958 1972 L 1973 1974
E—— B e — (S - . - e - = g I S
| per cent
Coal:
Canadian bituminous . . . . ... ... ... L. 21.7 223 22,5 25.6 25.8 248
Imported bituminous . . .. .. ..o 27.6 27.9 26.2 | 36.1 34.7 36.1
Sub-bituminous . . ... ... .o 19.9 21.8 22.7 30.7 | 30.7 31.4
Saskatchewan lignite . . . .. ... ... ... .. ... 21.0 19.2 20.1 | 26.9 | 27.6 26.7
Other . . . . e e e e e 37.8 34.8 18.6 | e
Heavy fueloil . . ... ... . ... ... . 0. 21.0 23.0 223 25.7 ‘ 28.3 26.7
DalTRNAUBH | .. e L e 286 312 29.0 | 27.8 27.4 28.9
Nagural gas |- . . . - s s o . . e GoR. G e e 242 243 233 ‘ 27.8 28.7 27.6
Other fuels, Cs. . o v v ot e e 26.8 23.5 * l 1.7 5.1
| \
Allfossil fuels . . . .................. 239 243 | 23.1 3l 30.5 30.7

1 Defined as the simple heat equivalent of cleetricity gencrated expressed as a percentage of heat cquivalent of fossil fucl used in
generation.

Source: Catalogue 57-202, Electric Power Statistics (11): Catalogue 57-002, Energy Statistics, Service Bulictin (November 1975);
unpublished data from the Encrgy and Minerals Scetion, Statistics Canada.

TABLE 7.28. Average Efficiency of Conversion of Fossil Fuels Into
Electricity, by Industries and Utilities!

Heat equivalent of Efficiency of
fossil fucl converted? conversion
i . - 1012 B.t.u.’s | .--’w;—)é’riccm il
s e Ak R T 97.9 23.1
N6 ) 1 e e L M e 119.0 ' 23.3
RIS (. ) . M . P B e 171.6 L 25.9
|
1 253.7 ' 28.3
OGem=E= .0 . o s 3 e L e 336.6 !I 28.2
BOGEE. Y D . s B S S e 0 D O e 469.0 ’ 29.0
IOFON W - - - - - o cne e cms e s e e e e B R e 5286 298
IR e e A ccocect clbe A Tl N T 600.4 2919
R o . N B R R . . e o ¢ - e s mme cmm - - - 628.1 29.6

1 Establishments surveved include both utilitics and industrial generators of electricity with capacity of at least 500 kilo-
watts,

2 l\cludu heat derived for gencration of clectricity from wood, piteh, pdrulcum coke and fuels unspecified. This amounted to
about 16.4 x 1012 B.t.u.’s of heat COI\VU’ILd in 1974.

Source: Calaloguc 57-207, Detailed kEnergy Supply and Demand, 1958-1972; Cataloguc 57-002, Energy Statistics, Service Bul-
letin (November 19785),
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TABLE 7.29. Net Electrical Generating Capability, by Type and by Province

|
Hydro Fossil fuel Nuclear Totall Average annual
compound rate
SR . o of prowth,
1954 1974 1954 1974 1954 I 1974 1954 1974 _—-

i o » T housands of Kilowatts - ——— " percent
Newfoundland . . . .. .. ... ... .. 207 5919 16 392 - l - 223 6,311 18.2
Prince Fdward Island . .. . . . .. . .. = 18 114 { 18 114 9.6
NovaScotia . . ... ............ 130 159 188 998 - - 318 1,154 6.7
New Brunswick . . ... ....... ... 112 683 132 642 - 244 1.325 8.8
Quebec . .................. 5,378 13,793 35 704 - - 5413 14,497 5.1
NIl B 4R N Bk ak b e 960 3,481 6,855 607 6,634 - 1,775 4,088 15,264 6.8
Manitoba . . . ... ... ......... 522 2,209 46 461 - - 568 2.670 8.0
Saskatchewan . ... ... . ... .. .. ‘f 85 582 243 1,131 - = 328 1,713 8.6
fbortal .. o -0 202 801 194 2,612 - - | 396 3413 114
British Columbia . . . . .. ... ... .. 1,578 5,561 130 1472 - - 1,708 7,033 7.4
BEERRE L L . e ‘ 27 38 - 65

2 - | £ 2 2
Northwest Territories . . . .. ... ... ! B 38 48 - L 83 | §:
]
Canada . ...... ..... ... .. l 11,719 36,624 1,609 15,243 - 1,775 13,328 53,642 7.2

! Because of the gradually extended coverage of establishments surveyed, the figures for 1954 and 1974 include establishments producing about 93% and 98.8%
of all electricity gencrated for these vears, respectively
No scparate data available for the Yukon and Northwest Territories.

Source: Catalogue 57-204, Annual Electric Power Survey of Capability and lLoad (1957 and 1974).

TABLE 7.30. Utilization of Electrical Generating Capability by Type of Installation!

Total of generating capability as a percentage of total Utilization of generating Ratio of firm
net generating capability2 capability by type3 peak load to| Total net
total net generating
I 0l we ST . h ~ gencratin, capability

Hydro Thermal Nuclear Total Hydro4 Thermal Nuclear ] Total capability

T el E————— gl o 3= = 3 -p-ér c-t!ﬁl . = g f— 1 = ’—M—Wihousand—s (ﬁ
kilowatts

o2m . .. .. e 92.7 7.3 - 100.0 48.0 17.4 - 45.7
joams. . . ... ........ 94.2 5.8 - 100.0 48.9 15.7 - 47.0
|aes. ... .......... 95.8 4.2 - 100.0 46.8 15.4 - 45.5
157 e ' 95.9 a1 , 100.0 512 19.4 - 50.0 » 5
goas . .. ... ........ 9543 4.7 - 100.0 37.0 14.7 - 35.9 i ¥
T 98.7 4.3 - 100.0 48.6 20.1 - 47.4
eap . . . ... . ! 95.3 4.7 - 100.0 SiE2 19.8 - 49.8
eder. . . ... ... 4 o 95.6 44 - 100.0 60.8 2582 - 59.2 ‘ 00
1971 3 e 95.3 4.7 - 100.0 §7.6 270 - 56.1 | 3
1R Y 94.2 5.8 - 100.0 58.7 28.0 - 56.9 o ok
| 91.6 8.4 - 100.0 LR N - e 92.6 9,363
gosE . - L. ... ... 87.96 12.1 - 100.0 . o - Lo 91.9 11,004
1 IRTTER, C RE R i 86.3 13.7 — 100.0 1 N ] - i 89.6 14,147
BOR L. L L | 85.4 4.6 - 100.0 64.7 274 - 593 84.3 18,628
T e e 80.8 19.2 - 100.0 64.4 25.1 = 56.8 81.2 22,753
964 . . ... ......... 76.3 23.7 - 100.0 66.3 396 - 60.0 88.5 25,554
7 L | 71.4 28.1 0.5 100.0 67.4 | 42.0 9.8 60.0 88.4 31,370
T | 66.3 33.2 0.5 100.0 65.1 38.6 57.0 56.3 83.9 41,322
T 64.7 31 4.2 100.0 63.2 37.7 7| 7% ) 55.7 80.0 53,807
L ’ 68.3 284 3:3 100.0 65.4 4]1.2 89.2 598 79.9 53,642

! Because of the extension of the class of producers of electricity surveyed, the data provided for the years 1920 - 48 is not exactly comparable with 1hose for
later years. The earlier scries are based on the annual Census of Central Electric Stations and do not include industrial installations producing for their own use. From
1950 onwards, a wider range of producers were surveyed and, by 1958, about 99 of all clectri generation in Canada was covered, including that by industry for its
Own use.

2 For the years 1920 - 48 apportionment is based on kilovolt-ampere rating of dynamos; starting in 1950, it is based on net generating capability.

3 For the years 1920 - 48 figures shown were reported as “ratio of output to maximum capacity"'. Starting in 1950, utilization is calculated by expressing “net
generation™ as a percentage of “'net generating capability multiplied by the number of hours in a Year".

Figures in this category include, up until 1948, a smalramount of electricity generated by non-hydro, auxilliary equipment. This typically amounted to no more
than about 0.1% of all hydro generation for any one year,

5 Calculated by expressing “total indicated firm power peak load within Canada™ as a perceniage of ““total net generating capability ™.

© Because of the smaller class of establishments surveyed, overlaps with the earlier series do not agree exactly. For 1952, using the earlier, more restricted class of
installations, 94.3% of capacity was hydraulic.

Source: Catalogue 57-202, Central Electric Stations: Catalogue §7-204, Annual Electric Power Survey of Capability and Load.
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TABLE 7.31. Utilization of Electrical Generating Capability, by Type of Installation and by Province. 1974

Newfoundland. . . ... ..................

Prince

Nova Scotia

New B

Fdward 1sland

runswick

QIEDET]: iR S e e ]

GOntaricr FEEEEEE D R R YO B 3

Manitoba. . . . . . ... ... ... |
Saskatchewan

Alberta

Canada

Utilization of net generating capability !

Hydro Fossil fuels
- R o per cent
54.6 12.1
- 38.3
52.3 53.6
42.8 3.1
69.1 3.8
68.9 46.8
73.7 6.8
61.3 428
24.5 54.7
69.3 15.2
82.3 32.8
85.0 18.6
65.4 41.2

Nuclear

89.2

53.4

47.8

- 66.0 |

61.7|
= 62.1;

49.1

534

|
46.6 |

59.3

| milli_ohs of
| kilowatt hours

l
55,284

999

10,109

11.607
126,994
133,713

23,389

15,006

29,898

61,609

569

469,904

Annual generating capability (as-
suming continuous operation at
total net generating capability)

Total indicated
Feserve as a
percentage of
total net ca-
pability2
) billions of
B.tu.’s
188,629 533
3,409 30.7
34,492 17.1
39,603 7.1
433,304 16.6
456,229 17.5
79,803 24.2
51,200 218
102,012 26.1
210,210 225
1,941 139
2,481 31.3
1,603,313 20.1

1 Calculated by expressing '‘total net generation” as a percentage of “total net gencrating capability”, the latter being calculated by assuming continuous
year-round operation at “‘annual generating capability”, that is by multiplylng “'net generating capability™, when expressed in kilowatts, by 8,760 (the number of hours
in a year),
2 “Total net capability” is distinct from “total net generating capability™. It is equal to the latter quantity, plus firm power committed for reccipt from
outside the province, less firm power committed for delivery to outside the province, “Net capability™ is in a sense a measure of guarantecd availability. *Indicated
reserve’ is defined as the difference between “total net capability” and “‘total indicated firm power peak load™.

Source: Catalogue 57-204, Electric Power Statistics (Vol. 1, 1974).

TABLE 7.32. Electricity as a Percentage of Total Energy Consumed in the Commercial and
Industrial Sectors! and the Whole Economy by Region

A

Heat equivalent of clectricity co asap age of total energy consumed
Commercial sector Industrial sector2 Whole economy
1958 1964 1973 1958 1964 1973 1958 1964 1973
per cent

Atlantic provinces . . .. ... ... .. ... 13.6 1.5 24.0 17.6 227 238 6.5 8.0 11.7

GRISHECR et YA e - . R0 - 23.6 20.6 35.7 440 408 321 18.8 18.8 20.2

QIR O B s ove BEET™ o o ¢ 0 00 oo s 225 21.1 276 14.7 14.6 15.8 11.0 11.6 14.2

MAnitoBa 1. . .. .%o, . oo 0 ses o ae s 234 32.5 27.8 288 12.2 16.2

} 16.53 { } 22.53 { } 6.03 {

Saskatchewan . . . ... ............ 187 26.6 12.3 16.4 5.2 9.6

AIBEMA. . o oot f 6.6 11.0 179 7.5 8.2 12.1 3.1 41 6.1
British Columbia, Yukon and Northwest

Territories . . . . .. ... . .0 232 28.1 279 41.3 39.3 34.6 17.1 18.1 18.5

@Enaday B Y -1 R 19.4_J 19.5 28.3 25.3 24.1 22.8l 11.6 12.5 14.7

1 Since data are submitted to Statistics Canada by the energy supply industries on a non-coordinated basis, the sector allocations are estimates only.

2 Does not include the energy supply industry.

3 Figures include both Manitoba and Saskatchewan.

Source: Same as in Table 7.17.
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TABLE 7.33. Use of Electricity in Households!

Percentage of houscholds with Electricity as a percentage
of all energy consumed
in the residential
. ) | 1 ) and farm sectors2
Electric water heaters Electric heating
e T R S . 45.9 0.73 9.2
BB6LE | e e 51.6 1.7 12.1
I S e 48.8 4.9 15.0
BREEIR A . L., 48.1 7.0 17.0
1 49.2 8.6
) I L D ! 494 10.5

I See Tootnote 1, Table 7.32.
2 Ixcludes consumption of diesel fuel on farms. !
3 This figure is from the 1961 Census of Canada: others are from the annual Survey of Houschold Facilities and Equipment.

Source: Cataloguc 64-202, Household Facilities and Equipment, revised -igures: Catalogue 57-505 (1958- 1969), Catalogue 5§7-207
(1970-1971, 1973). Detailed Energy Supply and Demand in Canada.

TABLE 7.34. Ratio of Price of Electricity Purchased to Average Wages of
Production Workers in the Manufacturing Industries

Average price of - T Ratio of price of
purchased electricity ! Average hourly earnings clectricity to wages
- dollars per thousand =3 dollars per man hour N
kilowatt hours
R B L L L 2,96 0.432 6.93
R ) o . e L 3.30 0.71 4.65
I T TS U S R 3.97 1.18 3.36
T 4.74 1.52 B2
BRI o o I e e 5.55 1.83 3.03
IR 0 B ..., 6.03 2.25 2.68
BT o A S e 7.26 3.28 221
I . L 7.46 3.54 211
L 7.91 3.85 2.06

1 The average prices shown were obtained by dividing total value of clectricity purchased by the manufacturing industry by the
total quantity expressed in kilowatt hours.
2 The figure for 1939 is based on results derived from annual census of manu facturing industrics, while thelater data are based on

monthly surveys.

Source: Catalogue 31-201, General Review of Manufacturing Industries in Canada (1948, 1951, and 1961); Catalogue 57-002,
Energy Statistics, Service Bulletin (Vol. 5, No. 41, Vol. 9, No. 48, Vol. 10, No. 7 and Vol. 11, No. 2); Cataloguc 72-002, Employment
Earnings and Hours.
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Ratio of Average Price of Purchased Electricity
to Average Hourly Earnings of Production
Workers in the Manufacturing Industry

Man-hours per kilowatt-hours Man-hours per kilowatt-hours
7.0— —7.0

193¢ 1948

Source: Same as in Table 7.34.
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TABLE 7.36. Proven Reserves, Production and Domestic Use of Canadian Crude Oil

sel:l",(;;'(;.na:c(;r Percentage
January 1 cHEhe
| millionsof |
barrels

T R e e (R ISR | 1,203

|
1955 E S0 S S I 2,510 109
TGS o o T 3,679 47
L L o e e S A 6,711 82 |

i
BB . . 8,559 28 i
1904 . - - v v e e e e 7,674 -10 ‘

{

{

Annual
production

millions of |
barrels
47

169

221

316

480 |

601

Percentage
change

260

I _!_lqulh‘“‘orns of I

Domestic
use?

barrels |

130

232

294

379

507

! Economically viable.
2 Includes use of imported crude oil.

64ﬂ

Percentage
change

78

27

29

34

27

Source: Canadian Petroleum Association Statistical Yearbook (1974); Catalogue 26-213, The Crude Petroleum and Natural Gas

Industry.
TABLE 7.37. Proven Reserves, Production and Domestic Use of Canadian Natural Gas
i -
sz;:::g srg.f Percentage Annual Percentage Domestic Percentage
Tammy 1 change pioduction change | usel change
billions of billions of | billions of
cubic feet cubic feet | cubic feet
|
L e A f 14,642 193 144
TG S D e ; 26,994 84 694 260 371 158
| |
) SR e R 40,355 49 1,125 62 | 636 71
|
L O 53,376 32 1,953 74 | 1,001 57/
b o - 1 PR N = 52,457 =9 2,393 23 ‘ 1,315 31

! Includes use of imported natural gas.
Source: Same as in Table 7.36.
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TABLE 7.38. Proven Reserves, Production and Domestic Use of
Canadian Crude Oil and Natural Gas in B.t.u. Equivalentst!

Oil Gas
T_ I R A 1015 Bota.s
Proven reserves: | ‘ ‘
IR . PR e e EE P e AR E R B S O B Ok i 7.0 | x
1986 o o o e e e e e e e e e i 14.6 15.7
10 21.3 28.9
1006 . . . . . e e e e e e e e e e e e e e e e 38.9 43.2
L N 49.6 57.1
1 L O U T : 44.5 56.1
Production:
L S e 0.27 .
1] [ O U 0.98 Q= o
8 T A TS G 1.28 0.74 i
[T | R, (P NG R 1.83 1.20 i
8 | = 2.78 2.09
1077} I . I I R 3.49 2.56
|
Domestic use: } ;
1951 . o L 0.76 -
1956 . . . . e e e 1.35 0.15
C T I T T S I I I I T R T 1.71 0.40 |
1966 . . . o e e e 2.20 0.68
11 T L IR ST I IR ) 2.94 1.07
OHAY . . . . . oS o e e e e e e eme o ER L e e e G . s e s 3.75 1.41

Percentage
Total change
303 .
50.2 66
82.1 64
106.7 30
100.6 -6
1.19 .
2.02 70
3.03 50
4.87 61
6.05 24
1.50 o
2.11 41
2.88 36
4.01 39
5.16 29

1 One barrel (35 Canadian gallons) of crude oil =

B.tu.’s.

Source: Samc as in Table 7.36.

TABLE 7.39. Supply of Canadian Crude Oil and Equivalents! by Source, 1974

5.8 x 106 B.tu.’s. Onc thousand cubic fect of natural gas = 1.07 x 106

Production as a percentage of

Province

Production

thousands ot barrels

New Brunswick .
Ontario

Alberta
British Columbia

Northwest Territories

Total domestic supply

Imports

Total supply

Manitoba. . . . .

8

734
4,749
74,142
572,150
20,071
954

672.808

299.239

972047

s

0.1
0.7
11.0
85.0
3.0
(0 4]

100.0

Domestic production

Total supply

0.5
7.6
58.9
2.1

-,

0.1
69.2

30.8

100.0

l Includes synthetic crude oil, condensate and pentanes plus.
Source: Cataloguc 26-213, The Crude Petroleum and Natural Gas Industry (1974).
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TABLE 7.40. Canadian Crude Qil Use, 1974

B
As a percentage of
Province Use = —
Domestic supply Total supply
I ¥ ~ thousands of barrels | |
Disposition of domestic supply:
Atlanticprovinees: . - ¥ .« L L Ll L L 3,837 0.6 0.4
T e R N 23,085 34 2.4
O SRR R A R \ 166,124 245 17.0
Blanitaba 3.0 8L L L L Lo 17,430 2.6 1.8
Saskatchewan . . ... .................. 19,516 29 2.0
ROl e A L s 63,364 94 ' 6.5
British Columbia . . . ... ............ - 52,217 7.7 58
DoxthwestiTerritories: . ... a0 .0 i oo g, . 975 0.1 0.1
Total domestic supply used in Canada . . . . . . . . 346,548 51.2 f 355
BRartemme . AL s e e e s 330,583 48.8 33.9
Total domesticsupply . . . . ... ....... .. 677,131 100.0 69.4
Disposition of imports:
Atlantisjprowinees. . . . . . ... ..... . /.., 127,095 3: 13.0
UEHEG =W WSS L R L 172,114 17.6
1L E Lol A S BRI o 976,340 536 100.0

Source: Same as in Table 7.39.

TABLE 7.41. Canadian Marketable Gas Supply by Source, 1974

] Percentage of
Source of supplyl ; total
supply
millions of cubic feet

Sl B 1 SRS T S N A 88 --
Crurar B R S S D S N R I A 183 --
oenn e S T I . SRR S O S 7,404 f 0.3
T e R T " 51,467 2.0
L I | 1,993,935 78.1
BritishColumbia . .. . ... ... ... ... .. . .. ............ | 366,082 14.3
Yukon and Northwest Territories. . . . .. .. ................. 979 --
e R T L ‘ 121,342 48
T 13,408 I 0.5
Ty e T T Tt L] 2,554,888 100.0

! Total supply of marketable gas.
Receipts from distribution storage and temporary supply.

Source: Same as in Table 7.39.
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TABLE 7.42. Canadian Natural Gas Use, 1974

‘ ; Percentage of
‘ e | total supply
B S . o i B o
\ millions of cubic feet
New Brunswick . . . . . . . . o o e e 66 ‘ --
QUEDBEC . . v o e e e e e e e e e 80,171 3.2
(001 7151 J 651,200 2585
RERIRDLE & - <k PO IR Ry N A N D AR 63,885 2.5
SaskatCheWanm . . . v v v v v et e e e e e e e e e e e e e e e e e e 92,670 3.6
ABerta . . o e e e e e e e e e 297,397 11.7
British Columbia . . . . . v o v vt et e e e e e e e e e e e e e 128,932 5.0
Nocthwest Territories) - - - § 32858« I 3+ v FE-BE - I3 13«2 979 --
TotalusedinCanada. . . . . . . . . . . . . . .. . .. . 1.315,300 J 51.5
EXPORLS = 2 S 3F £ G E G DEEEED I8 B DO SR 959,187 37.5
Otherl . . . 280,401 11.0
Total supply. . . . . . . . . e e 2,554,888 100.0

I Direct deliveries for industrial consumption and miscellaneous utility deliveries; deliveries to distributor storage: line pack fluc-
tuation; pipeline fuel and pipeline losses.

Source: Same as in Table 7.39.

TABLE 7.43. Selected Indicators of Crude Qil and Natural Gas Use

Depletion rate! Self-sufficiency rate2
e — . Use perl
L household
Crude oil Natural gas L . )
life index life index Crude oil Natural gas
5 BN N il & O ey || SES—— . | I -
years millions of
B.t.u.’s per year
1951 . . . . . .. 26 o 9
1986 M. - coenee o - B e e v . 15 76 10l 102 382
1961 . .. .. ... .. e 17 39 13 73 463
O66%E . . . S - - o iy L 21 36 18 | 63 556
{
AT LS S S S | S 18 27 17 53 664
15 5 Hlc SNSEERS - FRE N 13 22 12 40 794
! Reserves - jige index (in years).
Production
2 Reserves

T = self-sufficiency rate (in years).
Domestic use

Source: Data used in Tables 7.36 - 7.38, 7.40 and 7.42.
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APPENDIX 1

Watersheds

Delineating the Watersheds

The basis for the system used here is the Hydro-
metric Map Series (scale 1:2,500,000) used by the Water
Survey of Canada Division of Environment Canada. The
watersheds on these maps were aggregated into a mana-
geable number and each was given a unique code. The
boundaries of these areas were then transferred to
National Topographic System (NTS) maps of 1:250,000
or 1:500,000 scale, depending on the density of settle-
ment in the region.

Retrieving Census of Population Data

Using the NTS maps, Census Field geocoded the
boundaries and the census data within these areas were
retrieved. Geocoding involves giving the Universal Trans-
verse Mercator (UTM) coordinates to points along the
boundary line. The number of points coded varies directly
with the density of settlements and the sinuosity of the
boundary line. The coordinates of the boundary line
points are stored in the system.

The census data are collected according to Enume-
ration Areas (EA’s) and stored at the UTM coordinates
of the population centroid of the EA. Therefore, data
for all the centroids which are Jocated within the

watershed boundaries are retrieved for that watershed.
This means, however, that if an EA is divided between
two watersheds, all the data will be placed in the
watershed in which the centroid is located. There is no
proportional division of the data into the other water-
shed.

The total area measurement for EA’s is not avail-
able. therefore, the areas of the watersheds were calcu-
latec! using a Hewlett-Packard digitizer. The boundary
lines of the sheds were traced with an electronic sensor
and the area within the boundaries automatically calcu-
lated using the 1:2,500,000 scale hydrometric maps.
The areas of the large lakes enclosed in the sheds were
subtracted from the shed areas. The area of the islands
of the Arctic Archipelago were not calculated.

Retrieving Census of Manufactures Data

Data on manufacturing establishments are collec-
ted and compiled by the Standard Geographical Code of
the municipality in which the establishment is located.
The municipalities were allocated to the appropriate
watershed and tabulations on manufacturing data by
watershed were generated. Due to confidentiality requi-
rements, data for some of the watersheds could not be
published.






APPENDIX 2

Watershed Code and Provincial Code

1. Atlantic Basin

10. Atlantic Ocean
100 - 10 Labrador
101 - 10 North Coast Newfoundland
102 - 10 Trinity Bay
103-10 St. John’s
104 - 12 South Coast Nova Scotia

11. Gulf of St. Lawrence
110 North Coast Mainland:
110-10 Labrador
110-24 Quebec
111-10 West and South Coast Newfoundland
112 - 24 North Gaspé Peninsula
13 West Coast Mainland:
113-12 Nova Scotia
113-13 New Brunswick
113-24 Quebec
114-11 Prince Edward Island
115-12 Cape Breton Island

12. Bay of Fundy
120 - 12 Nova Scotia part
121 - 13 New Brunswick part

13. Saint John River
130 Saint John River:
130 - 13 New Brunswick part
130 - 24 Quebec part

14. St. Lawrence River
140 - 24 Saguenay River
141 - 24 Québec City
142 - 24 Chaudiére River
143-24 St. Maurice River
144 - 24 Eastern Townships
145 - 24 Eastern Laurentians
146 - 24 Montréal
147 West St. Lawrence:
147 -24 Quebec part
147 -35 Ontario part

15. Ottawa River
150 Lower Ottawa:
150-24 Quebec part
150-35 Ontario part
151 Upper Ottawa:
151-24 Quebec part
151-35 Ontario part

16. Lake Ontario
160 - 35 Belleville
161 - 35 Trent System
162 - 35 Oshawa-Colborne
163- 35 Toronto
164 - 35 Hamilton
165 - 35 Niagara Peninsula

17. Lake Erie and Lake St. Clair
170 - 35 Grand River
171 - 35 Erie Shoreline
172 - 35 Thames River
173 -35 Sydenham River

18. Lake Huron
180 - 35 South Huron
181 - 35 Georgian Bay-Lake Simcoe
182 - 35 North Huron

19. Lake Superior
190 - 35 Lake Superior

2. Hudson Bay and Ungava Basin

Z0. East plus Ungava
200 - 24 East plus Ungava

South and West

210 South and Southwest:

210-24 Quebec part

210-35 Ontario part

210-46 Manitoba part

211 North of Nelson River:

211-46 Manitoba part including Churchill
211-47 Saskatchewan part

211-48 Alberta part

211-61 Northwest Territories

Nelson River
220 - 46 Nelson River

Lake Winnipeg

230 Lake Winnipeg:

230-35 Lake of the Woods (Ontario)
230-46 Lake Winnipeg Shoreline (Manitoba)
231 -46 Red River

232 Dauphin:

232-46 Manitoba part

232-47 Saskatchewan part
Assiniboine River

240 Assiniboine and Souris:

240 -46 Manitoba part

240 -47 Saskatchewan part

241 Qu’Appelle River:

241-46 Manitoba part

241-47 Saskatchewan part

Saskatchewan River
250 Saskatchewan River:
250-46 Manitoba part
250-47 Saskatchewan part
251-48 Upper North Saskatchewan (above Ed-
monton)
Lower North Saskatchewan:
-47 Saskatchewan part
-48  Alberta part
South Saskatchewan and Red Deer:
253-47 Saskatchewan part
253-48 Alberta part
254 - 48 Bow River

2]

22.

23.

24.

268

252
252
252
253

3. Arctic Basin

30. Mackenzie River
300 Mackenzie River:
300-47 Saskatchewan part
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Watershed Code and Provincial Code — Concluded

3. Arctic Basin — Concluded:
30. Mackenzie River — Concluded:

30k

32.

33.

300-48 Alberta part

300-59 British Columbia part
300-60 Yukon part

300-61 Northwest Territories part

Athabasca River

310 Athabasca River:
310-47 Saskatchewan part
310-59 Alberta part

Peace River

320 Peace River:

320-48 Alberta part

320-59 British Columbia part

Arctic Ocean
330-61 Arctic Ocean (Arctic Islands and North
Shore Northwest Territories)

4. Pacific Basin
40. Columbia River

400 - 59 Columbia River
401 - 59 Okanagan River
402 - 59 Similkameen River

41.

43.

Fraser River

410 - 59 Upper Fraser River

411 - 59 Thompson River

412 - 59 Lower Fraser River (Vancouver)

2. Yukon River

420 Yukon River:
420-59 British Columbia part
420-60 Yukon part

West Coast

430 Alsek River:

430-59 British Columbia part

430-60 Yukon part

431-59 Northern Coast

432 - 59 Southern Coast

433 - 59 South Vancouver Island (Victoria)
434 -59 Skagit River

5. Gulf of Mexico Basin

50. Gulf of Mexico Basin:

500 Gulf of Mexico Basin:
500-47 Saskatchewan part
500-48 Alberta part



APPENDIX 3
Population and Dwelling Characteristics by Watershed, 1971

' [ Dv-ellings by source of water Dwellings by method of sewage disposal

I
Watershed code and provincial code Population 1 Area P%‘;‘:‘l::;m E [
! ,  Municip:] | | ;
| supply | Well Other | Public sewer
e oo SR SR e _ e 4 | -y o
square miles pulation per
square mile I
|
1. AtlanticBasin , . . ... ........ | 15,481,700 | 510,994 30.3i 3,431,4:0 712,928 111,875 | 3,174,115 711,650 { 370,400
1
10. AtlanticOcean. . . ... ... ... 716,275 131,628 5.4 97.9:'8 67.675 | 8,775 91,095 43,405 | 39,885
. . .. ..., 26,185 98,528 : 0.3| 4,0:5 370 750 4,010 200 ! 970
g ... ... ... ... ... | 119,565 . | 19,331 | 6.2 12,545 9,395 2,775 9,520 4,770 10,420
=10, . ..., 67,760 2,936 2381 i 1,945 11,800 1,805 | 1.590 5,895 | 8,065
103-10. . ... ........... : 144,955 1,164 | 124.5 21,780 9455 1,055 | 20,585 7,740 | 3,965
104-12. .. .. .. ......... 357,810 ‘ 9,669 37.0 | 57,600 36,655 2,390 55,390 24,800 16,465
11. Gulf of St. Lawrence . . . .. ... 1,089,635 | 124,671 ' 8.7 119,580 | 102,965 ' 18,740 102,325 64,700 74,245
N Ny L., 114,735 | 67,332 173 17,815 | 4,445 | 1,620 15,870 1,830 | 6.175
llO-lO ................ 1,980 | 12,594 0.2 - 145 | 200 - 135 ‘ 210
I 112,755 | 54,737 21 17815 | 4,300 | 1,420 15,870 | 1,695 | 5,965
T R S 161,655 | 21,724 | 7.4 15,570 11,435 | 5,110 11,480 - 7,920 12,715
T I 146,130 | 5,388 | 27.1 20,525 9.720 | 1,415 17,975 ‘ 2,040 | 11,640
e e S ' 385,470 | 24,116 16.0 31,145 | 48,265 } 6,700 | 27,065 28,210 | 30,830
ISR L N S i 212,440 | 13,428 | 15.8 12,518 30,235 3,445 11.365 | 19,220 15,600
T 95,920 | 8,389 | 11.4 8,835 9,536 | 1.490 7.160 1,725 10,980
1T o N 77,110 | 2,299 | 33.5 | 9,793 8.495 y 1,765 | 8,540 7,265 4,250
1l U 111,640 | 2,186 ‘ 51.1 | 9,730 17.320 740 |' 9,370 12,255 6,165
B R 170.005 | 3,926 | 433 | 24,795 11,780 | 3,155 I 20,565 12,445 | 6,720
| ‘ i |
lRaBayofFundy, . . . .......}. 313,445 10,078 ) 3! | 39,415 39,408 6.630 35,540 32,540 17,370
120 A s K 184,020 | 5,934 31.0 | 18,420 27,420 4,640 | 15,650 22,185 ‘ 12,650
H T S A ' 129,425 | 4,144 I 3.2 20,994 11,985 | 1,990 | 19,890 10,355 4,720
13. Saint John RANCTE T B W Y . 337.080 14,543 23.2 49,605 27,990 | 8,025 45,880 19,960 ‘ 19,780
120 - P A | 292,690 11,524 25.4 45,530 23,510 1 7,040 42,695 19,045 | 14,340
L 44,390 3,019} 14.7 4,078 4,480 | 985 3,185 | IS ¥ 5.440
14. St. Lawrence River . .. ... ... 5.276,660 | 82,909 | 636 | 1278960 | 133930 | 27365 | 1226480 87425 | 126,370
140-24 267,400 | 34,022 7.9 50,450 | /WS i 1,935 | 45975 2,540 7,695
558,600 | 7,338 | 76.1 132,265 | 7.960 | 4,118 I 123,510 6,005 ! 14,835
382,920 | 7,465 51.3 | 56,165 | 27,980 | 5,215 49,470 ! 8,780 31,105
183510 | 17536 | 10.5 45.155 | 1.575 1085 | 42810 1,835 | 3,175
785,895 | 8,817 | 89.1 149,855 43,155 7,670 | 139,805 26,800 34,080
185,955 | 3,480 ' 534 31,955 | 11.260 2,420 | 24,790 7,425 | 13,415
2,667,375 1,926 1,384.9 763,538 20,345 | 3,440 751,805 19,350 | 16,165
245,005 2,325 105.4 26,845 \ 17,830 | 1,485 48,315 14,690 | 5,900
64,010 395 | 162.1 12,820 3,805 ! 195 ¢ 12,240 | 2,495 ! 2,080
. ...l 180,995 1,931 | 93.7 36,775 | 14,025 1,290 | 36,075 | 12,195 3,820
15.Ottawa River. . ........... | 1,178,150 57,977 ' 20.3 238,140 71,320 11,445 | 222,480 62,470 | 36,230
1T . £ I 802,180 21,837 36.7 170,660 | 44,155 7.360 | 159,510 | 39,780 | 22, 885
150-24. Ao B 323,005 b 18,137 17.8 | 61,830 15,490 5.525 | 55,120 | 12,225 15 495
RERREE 0 Sl b e e 479,175 | 3,700 129.5 108,830 | 28,665 1,835 104,390 | 27,555 | 7.390
R, o @ e e ..o 375970 | 36,139 10.4 67,480 27,165 4,085 62,970 | 22,690 | 13,345
L U T T 94.410 | 19,955 4.7 15,005 6,670 985 13.775 « 4,045 4,845
HATHE R LT S 281,560 16,185 | 17.4 52,745 0495 ‘ 3,100 | 49 195 | 18,645 | 8,500
16. Lake Ontario. . . ., ... ...... 3,981,450 | 12,273 [ 3244 1,064,550 ‘ 91,645 11.455 I 1,002,195 145,245 | 20,120
EEERE 5 . . oL o Tem e s 159,680 35023 . 51.1 27.785'% 15,355 2,410 | 24 450 | 15,745 5,360
115 kR 193,760 5,198 3B 31.565; § 22,700 2,625 | 26,680 24,765 | 5,445
RS e e . L ..., : 173,240 485 ‘ 357.2 | 39,978 | 8,980 529 | 36,725 | 11,665 1,070
BRSS9 - ... ..., 2,434,505 1,203 20237 703.650 16,065 | 2,090 | 682,240 ! 34960 4,600
15 2 T R N 630,530 996 ! 633.1 | 165 485 15,030 ! 1.105 | 150,735 | 29,430 1,455
IEREEES . .. ... | 389,775 ; 1,268 } 307.4 96,090 | 18.51'S 2,630 | 81,365 28,680 2,190
17. Lake Erie and Lake St. Clair. . . . 1,472,295 | 9,395 } 156.7 | 339,355 85,285 ! 6,390 277.800 139,700 13,510
TS i | S | PR 489,875 | 2,999 163.3 | 111,250 | 27,745 2,205 | 103,040 | 33,560 | 4,595
177300 & A S 462,590 2984 | 1550 | 104,555 27,485 1915 70,755 | 59,140 4,050
17105 1 i R e 426,045 2,318 183.8 | 105,520 | 20,725 1,415 | 92,110 L 32,545 3,005
7 U 93.785 | 1,094 | 85.7 | 18,030 9,330 | 855 | 11,895 | 14455 1.860
| i
18 Lake Huron ... .. .. ... ... | 966,330 | 36,549 264 169,185 86,350 11,615 ! 137,650 l 110,150 l 19,350
I8GE3S... ... ... ...... I 259,150 6,271 | 4]1.3 46,460 27.090 2,615 32,230 ¢ 38,790 5,150
e 321,915 | 8,690 | 37.0 49,904 37.690 5,045 | 37.160 48,320 7,150
B .. 385,265 ; 21,588 ‘ 17.8 72,820 ' 21,570 ] 3958 | 68,260 | 23,040 ! 7,050
1 ! v
19. Lake Superior: ! ’
B - J 0k 150,340 30,972 49 34,465 6,360 ! 1,435 i 32,670 6,055 3,540
| |
2. Hudson Bay and Ungava Basin . . . . . . 3,669,060 1,335,649 2.7 785,175 187,025 75,855 [ 762,395 127,175 | 158,490
20. East plus Ungava: | ;
o R | 10,305 283,218 0.04 920 15 1,085 860 50 1,115
21 292,265 689,929 ' 0.4 43,690 i 15,565 . 8,850 | 39,620 10,095 18,400
210 227,685 £ 336,356 0.7 | 38,2 10.845 | 4,620 ! 34,585 | 8.500 10,675
105,180 66,940 1.6 } 15, BBO 6,420 | 1,075 | 15,165 | 2,305 5,900
| 117,800 226,769 0.5 1 22,385 4420 ! 2,840 18, 410 6,150 4,090
4,705 42,648 0.1 | 20 ! 205 ! 10 35 685
64,580 353,573 0.2 | 5,405 4 720 4,230 5,035 1,595 | 7,725
200 76,224 0.1 1,160 20 575 1,065 80 610
28,115 63,968 0.4 1,260 2,555 2515 1,070 775 4475
25,035 7,096 3.5 2,925 2,145 600 2875 725 2,075
3,230 206,285 0.02 60 - 540 25 15 565
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Population and Dwelling Characteristics by Watershed, 1971 - Concluded

Watershed code and provincial code l Population t

2. Hudson Bay and Ungava Basin |
Concluded:

30,315 ’

23, LakeWinnipeg . . . . ... ... .| 645 845 |
SIS (Y. L. 114,385 |
230-35 .. ... | 73,12
BHE-46 . . . N .. el 41,260 |
231-46 . . .. .. ... 427,265
R e aw. o e 104,195
82=40N. . ... 3. E 1 [ 83,095
23047, . . s e e e 21,100 |
24, Assiniboine River . . .. ... .. i 819,820
AR LTS o [ 520,215
24046 ... ... 371,500 |
28047 . . . ... .o, 148,715
TR B | e . . G - 299 605 |
241-46 . . ... ... .o No pop.
D I I I 299,605 |
25. Saskatchewan River . . . . . ... 1,870,510
................. | 71,375
250-46 ... . ... 21910
250847 8 . L e . b . I 49 465 |
ITABL . e e w s P 203275
2EP B B 0 - e 643,585 |
EBEAR .. .. fp - | 502,245
252-47 . .. ... ... 141,340 ¢
A . M. . . e - 503175 |
ZOREEY 4 . . . e o, o v - 224,310 ¢
25248 . ... . ... 278865
25448 . .. ... 449,100 |
3. ArcticBasin . . . ..o i e | 250415 ]
30. Mackenzie River: ‘ L
4 34,125
23.230 l
3.340
W1 2,505
‘ 4,980 ‘
‘ 81,440
! No pop.
| 81,440
i 125,380
r 81,750
43,630
33. Arctic Ocean:
RRANGIITE. .. T e | 9,470
|
4. PacificBasin. . .. . .....nnn.. | 2,153,125 |
40, Columbia River, . .. . .... .. 252,030
400-59 . . 132,135 |
RSN . L . 113,160
407 cOlee ] )T ; 6.735
41. FraserRiver. . . .. .. ...... I 1,261,595 |
IGERRIN 1R | . .. 1 153,355 |
1170 e I I S | 100,820
)11 5, e U § e, SEA S | 1,007,420
42. Yukon River:
XD g, SRS T ST 17,200
AREESO TN | . . .. e - - 305
420160 .. . . . .. o B 16,895
43% WestiGoast . . .40 5 L el L 622,300 |
375
No pop.
375 |
75,365
302,860
243,180
520
13,825
10,245
3,580

Areu

. square miles

34435
108,453
70,985
43,993

26,992 |

9,997

27471 |

20,295
7176

62,269
35036

12995 |

22,040
27,234
33

27,201

157,344
29,454
7.035
22,419
10,771
44,350
25,543
22,807
59,129

469,101
342,507
39,796
30,611
56,187

120,753
72,764
47,989

381,713

39,685
33,530
3,262
2,893

89,693
65,619
21,685

2,389

123,057

9,041
114,016
129,278

84,039
28,361
2,152
218

9,905
7,877
2,028

T

| Dwellings by source of water

Population
| density

T
Municipal |
supply
pl)pi.l‘l‘aﬁl?;p‘t‘“l’ ‘
square mile

)

|
|
|

5.545
121,185
15,670
12,485
3,185

* O

&

N0 B 1O W

il R0 O SNk C—xalnunD o
©
5255
[ 353
12
<

|
r

189,300 |
121,115 |
98.575 |
22540
68,185
68,185
424,535
10,630 |
4,390
6.240 |
52,395 |
133,730 |
112430 |
21,600 |
102,680
51,105 |
51,575 |
125,100

l
32,695 |

e =

—_

——

-
PO XNV WO I W= =]

P

4755 |

3,340
525
145
745

10,380
10,386 i

582,560

59,075
29,380
28,430
1,265 \

351,250

19,560
304,820

)

=
I o

AW WD O

s
o

3,485
10
3,475

168,750
15

15
14,645
80,415
73,570
105

e
of SCof
W0

2

._.
——
N OO

B O -0

1,395
995
400

—
00 i &

Dwellings by method of sewage disposal

14,035 |

410

400
13,785

1,710
315

i
I
l

1,240 |
16 505

w
[
_
w

....
v
[
wn

16,570 |

2660 l
1,850 |
200 |
310 |
300 |

2,690 '
2,690

26,010

6610
4,735
1,635

240 |

10,965
5,220
3425 1
2,320

910
90 |
820
7,525
55
55 4
2,080 |
3435 |
1,940 |
15
685
120

Public sewer | Septic tank Other
5,490 120 1,220
116 010 30,850 35,275
13,700 7.890 8,795
10,780 t 4,960 \ 3,950
2,920 2930 4,845
93,550 15975 | 12,340
8,760 6,985 | 14,140
6.990 5.980 10,615
1.770 1,005 3,528
184,965 26,190 | 37,870
118815 | 16945 23,865
97.325 9.790 | 9,575
21,490 7.155 14.290
66,150 | 9.245 | 14,005
66,150 9,245 14,005
415.450 59,870 | 64,610
9915 2495 ¢ 7.370
4235 330 | 1210
5,680 2,165 6,160
51,790 3740 | 3.945
131,840 22740 | 27615
111,000 ! 16,265 | 16.245
20,840 | 6,475 11,370
97.720 | 24,810 22,200
49 815 6,080 | 10425
47 905 18,730 11,775
124,185 6,085 | 3,480

|

30410 1 9,720 22,530
4,240 \ 800 2,810
2.990 | 445 1,985
520 ¢ 30 200
110 ‘ 55 350
620 270 275
9.918 4,095 7,575
9,915 4,095 7,575
16,055 4,790 10,520
9.775 3,230 7420
6.280 1,560 3,100
200 35 1.625
464,135 172,295 23,540
39,065 | 32,025 4,675
20,610 14675 | 3,505
17,740 16,165 | 970
715 1.185 | 200
293,745 83,940 11,665
18,985 15.535 6,250
12,240 12,785 | 2,380
262520 55,620 3,035
2915 945 | 945
= 50 | 60
2915 895 | 885
128,410 55,385 t 6.255
10 40 55
1o ‘4| s
12,060 4425 ‘ 2,280
62,380 25,400 | 2,665
53,960 25405 | 1,250
= 15 | 5
1,238 1,280 1,270
865 91s 1110
370 365 160

Source: Special tabulation by the Census Field, Statistics Canada.



APPENDIX 4
Farms and Farmlands Fertilized, Sprayed and Irrigated by Watershed,! 1971

Watershed code and provincial code “a;i:s;wd fa:‘:lll:rlldx | Croplands
L. AtlanticBasin . . ... ......... 3 327,036,160 29,629,333 | 12,936,256
10. Atlantic OQcean. . . .. . ... .. [ 84,241,920 278,500 26,654
LOAETTOMY - (. - - . oo ol ali2370098R 4,118 1.113
T2 1) T S 1,878,786 12427 1.877
T T S ‘ 744,817 20,431 2,131
1A b s T 6,188,040 241,504 21,533
I1. Gulf of St. Lawrence . . .. ... 79,789.455) 2,577,399 850,892
NQEPAI N o) L ... 35,031.907 | 32,667 8,173
1710 5 13,903,167 25,569 3,553
T 17 R 3.448.209 733,789 258.681 |
L o 15.434,088 876,822 212,964 |
TR R 1.471.218 286,828 50468
117155 k) [ 8,593,637 282,134 63,439
52T 4 5,369,233 307,860 90,057
TR s P i 1,399,040 774,630 351.384
17150 L (U 2,512,640 133,922 16,137

|
12. Bayof Fundy . .......... 6,449,464 846,353 181,693 |
e L 3,797,582 666,621 145.821 |
177805 # NS Py P 2,651,882 179,732 35872
13. Saint John River. . ... ... .. 9,307,193 1,187,969 299,924
EDBCR K. . . 0L ... .. [ 7,375,159 877,267 222,999
gaaly la ... [ 1,932,034 310,702 76,925
i ;
I4. St Lawrence River ... ... .. 53,061,583 8432222 3,637,859
T A ‘ 21,773.812 601,491 223,588
ISP L 4,696,146 598,986 212,728
LapERat v . L. | 4,777.869| 2,172,448 812,586 |
8RR . ... ..., | 11,223,007, 61,369 17,762
lanoalle. . . ... ..., S.642,846( 3,111,783 1,411,685
HASERAR L. . . ... . .. 2,227,208 572,531 295,514
e 1,232,536 573,919 345,316|
1R LSS S T 1,488,159 739,695 318,680,
TR A N e e 252,543 147,728 96,530
17175 1R T L S 1,235,616 591,967 222,150 |
15. Otawa River . ... ....... 37.104,976 | 3,898,957 | 1,346,801 :
155 o LS | A 13,975,814 2,144,106 823,057 |
lsoliea | Ta. A L., 11,607,867 771,656 218,109
1WO38 . . .. ..., .. 2,367,947 1,372,450 604,948 |
Uk B R P 23,129.162| 1,754,851 523,744 |
e L I 12,770,935 502,018 171,827}
SEads ). .. 10,358,227 1,252,833 351,917
16. LakcOntario . .......... 7.854,849 |  3,109.607|  1.377.932,
T [ A ; 1,998,782 813,488 285,557 |
160-35 . .. ............0 3326509 1.121.242 404,280
1628E: v v ! 310,247 240,523 107,318
A7) A I 770,048 308,710 194,846
15RO B 637,567 262,459 145,275
eE3sna. ... ... 811,696 363,185 240,656
7. Lake Eric and Lake St. Clair 6,012,404 | 4,477,288 3,094,351
= TG U I A 1,919,222 1,283,300 825,273
17 R R 1,909.719 1,261,273 902,751
15l L 1,483,244 1.210,784 879,588 |
177 R s o e S 700,219 721,931 486,739
18. Lakc Huron . ........... 23.391,109| 4,710,028 | 2,085,649
T 2 4,003,392 2,832,774 1,410,732
R L, 5.561.468| 1,238,556 533,983
1 TG 1 S 13,816,249 638,698 140,934
£9. Lake Superior:

1T Y P 19.822.068 111,010 34,501

See footnote(s) at end of table.

Arca sprayed for
_ Other Arca Area Number of
improvec fertilized irrigated farms
farmlands Weeds Insects
acres
|
821,635 7,841,153 | 3,384,838 865,176 196,090 170,946
2,155 26,267 2432 1,920 164 1.853
3% 5.511 196 301 3$ 165
398 6.411 355 393 66 248
$39 3,947 48 123 12 232
5,908 10,398 1,833 | 1.103 51 1,208
74,104 629,360 129,086 | 72,073 7,294 13,461
2861 3,280 191 159 168 220
767 7,068 280 393 10 394
22,1726! 99.178 3.902 | 1,995 4,603 | 1358
26,122 79.638 17,870 5,287 1,902 4,306
6.063 20,703 8.243 | 2,324 236 1,266
11412, 28,691 7958 2,190 967 1.464
8,617 30,244 1,669 773 699 1.576
19.290 433871 106,608 | 64,040 541 4,543
2,948 6.325 235/ 199 1 70 640
19,919/ 193,429 32315 23,155 1,723 3,599
14,461 182,169 28.156 | 21,014 1,509 2.894
5.458 11,260 4,159 241! 214 705
33,432 353.780 62,679 §7,530 4,075 4,605
24,770 335,449 60,542 56,801 1,948 3,316
8.662/ 18.331 2137} 729! 2,127/ 1,289
|
238470 1,739,354 427438 133,183 76,089 51,439
17,310 52,078 1,808 2,358 5,978 2.651
21,270 91.029 | 10,820 8,333 4,945 4,035
63,258 261,768 | 19.303 | 6.189 16.668 13,261
3,123 11,192 995 | 747 483 164
78,902 709,077 237,598 54,127 24,859 17,673
20,445 209.431 36,541 | 18,388 11,942 4,824
15,643 309.112 60,239 34,456 9,272 4,622
18,512 95.667 60,137 8,585 1,942 4,009
2,578 51,763 17,227 3,307 1,339 1,030
15,937 43,904 42,910 5,278 603 2,979
99,099 | 328,242 190,822 | 28,115 12,434 17,038
57,6401 234,282 150,384 | 22,255 8,245 10,508
25,662 42,128 13,000 | 4,159 4,819 3,218
31,974 192,154 137,384 18,096 3,426 7,290
41.459 93,960 40,438 5,860 4,189 6,527
13,319 24432 4.802, 1.350 3,244 2,004
28,140 | 69,528 35,636 4,510 { 945 4,523
93.49¢. 819,788 373,713 101,712 ] 13,720 21,012
21,352 90,087 46,557 7,583 1,881 3,767
27464 138,008 102495 12,396 1.827 5,808
7318 82,341 41,121 10,164 2.162 1,681
10,678 94,078 77,811 10,579 1,600 2,425
10421 105.073 40,501 13,448 3,707 2,37
16,261 310.201 65.228 | 47,542 2,543 4,956
136,733 2,543,659| 1459,106 332,163 70.065 32,544
38,658 483,903 353,023 48,283 9,464 9,232
50,551 1,121,852 392,041 151,252 55,122 10,493
31.240 613,300 | 463,678 84,688 3,684 8316
16.284 324.604 250,364 47,940 1,795 4,503
115,708 1,192,195 706,101 114,771 10,405 24,937
64.059 762,093 §35,081 72417 2,076 15,784
35,519 395,625 165,904 41,312 6.850 7,287
16,130 34,477 5116 1,042 1,479 1,866
3,561 15,079 1,146 554 121 461




- 168 —

Farms and Farmlands Fertilized, Sprayed and Irrigated by Watershed,! 1971 — Concluded

Watershed code and provincial code

Total

Watcrshed
‘ farmlands

area

|

. Hudson Bay and Ungava Basin . . . .

21.

238

24.

7)),

. Arctic Basin

<15

g2

41.

43.

South and West Hudson Bay . . .

2A1) 1] o0 7/ l

230

Athabasca River:
BUOEARS: .. . . o LB s

320-48

4005808 M. . . . .. . s . e

AUBESE: .. ...

854,815,788 ' 119.569,487

441,554.304| 2,989,889
215.268,098 393,231
42,841.309 292,725
145,132,388 100,506
226,286,206 2,596,658
48,783,262 4
40,939,626 1,558,734
4,541,219 1,037,920
69,409,938 14,221,298
45,430,309 1,433,630
28,155,249 236,096
17,275,060 1,197,534
6,398,116{ 4,967,276
17.581.513 7,820,392
12,988.873 5.943,943
4,592,640 1,876.449
39.852,589| 35,927,274
22,422,934 19,366,768
8,317,043 6,814.399
14,105,891 | 12,552,369
17,408,655] 16,560,506
100,700,497 | 66,431,026
18.850,456. 3,381,489
4,502,397, 85,103
14,348,059 3,296,386
6,893,634 1,383,012
30,944,133  26,310.642
14,596,309 12,247,663
16,347,824 14,062,979
37,842,649 32,070,757
14.240,743| 12,767,509
23,601,906 19,303,248
6.169,625| 3,285,126

|
10,271,496
34,772,456 3,114,519
77,281,858 | 7,156,977
46,568,674 5,483,964
30,713,184 1,673,013
244,296,661 | 4,150,218
25,398,719 903,224
21,459,293 392,271
2,087.641 | 287,744
1,851,785 223,209
57,403,802 2,869,374
41,996,419 1,275,177
13,878,133 1,390,080
1,529,250 204,117
82,737,890 377,620
§3,785,002 229,477
18,151,113 80,446
1,377,239 67,697
6,339,199 | 5,998,071
5,041,029| 4,186,322
1,298,170 1.811,749

Croplands

49,860,717]‘

892,157
122,511
94,434
28.077
769,646

449,444
320,202

6,680,401
563,130
56,162
506,968
3,199,320
2,917,951
2,138,754
TIOA

16,561,770
9,116,711
3,243,612
5,873,099
7,445,059

25,726,389
1,774,617
33,820
1,740,797
617,410
10,695,814
4,980,803
5,715,011
11,536,761
5,152,475
6,384,286
1,101,787

4,221,390

1,242,174

2,979,216
2,459,417
519,799

572,794

157,405
70,665
71,680
15,060

357,238
157,396
109,989

89,853

58,151
27,669
14,933
15,549

1,166,286
914,029
LoV,

T

Other

i

. Area
improved | we
farmlands fertilized
IR E— l
acres
1,340,601 11,505,399 ]
50,449 172,429
19.117 20.7921
15,090 12,578
4,027 8.214
31,332 151,637
4 N
16,027 105,031 f
15,301 | 46,606 |
229,881 2,546,244
29414 131,954 |
4,641 16,308 |
24,773 115,646
91.388 1,277,828
109,079| 1,136,462
83,442 861,184
25,637 275,278
361,902 1,959,204
231.837] 1,556,996
95,195 866.938 !
136,642 690.058 |
130,065 402,208 |
!
698,369 6,827,522
42,725 763.3281
1,016 13.526
41,709 ! 749.8021
30,110 208,141
328,000 2,984,712
109.454 1,044,759
218,546 1,939,953
265305,  2,439.404
92,985 435,551 |
172320 2,003,853 |
32,229] 431,937,
|
i
164.613‘. 1,239,332
59328& 316953,
105,285 | 922,379
79,579 | 796,004
25,706 126,375
I
66,268 520,339
|
11,527 215,023
5.234 37,456
5,016 163,758 |
1,2771 13,809 !
44,027 260,336
22,645 66.459
9,399 27,073
11,983 166,804
10,714 44,980
2,869 11,658
3,078 11,434
4,767 21,888
23,485 38310
16,768 18,071
6,717 20,239

Area sprayed for |

______ Area Number of
irrigated farms
Weeds 1 Insects
|-
16,861,516 | 1,245,870 589,779 160,338
99,987/ 8,633 2,155 4,722
979 386 1,824 1,423
70 308 1,719 1,082
909 78 105 341
99,008 8.247 33 3,299
- : 2
72,338l 5,783 50 1,708
26,670 2,464 281 1,589
1
|
2,892,044 | 244,206 4,790 28,255
NONRIO2 9,668 124 3,568
1,214 68 82 632
189,978 | 9,600 42 2,936
1,539,001 | 131,625 3459 12,171
1,161,851 102,913 1,207 12,516
942,861 76,995 1,207 9,211
218,990’ 25918 - 3,305
5,276,335 306,711 19,310 48,090
3,230,605 | 197,129 5.527 28,655
1,519,408 : 93,498 2,619 10,535
1,711,197 103,631 2,908 18,120
2,045,730 109,582 13,783 19,435
8,593.150! 686,320 563,524 79,271
554.840 85.367 546 5,836
2610 1.057 3 126
552,230 84,310 ! 543 5,710
156,147 12,036 722 3,697
3,127,749 235,221 5,441 34,666
1,199,977 108,611 1777 13,637
1,927,772 126616 3,664 | 21,029
4,376,713 320,510 430,469 | 31,678
1,901,128 145,104 30,805 13,103
2,475,585 175,406 399,664 18,575
377,701 33,180 126,346 3,394
500,677 { 48,643 1,588 15,672
] |
206,640 | 12,799 410 6,042
294,037 | 35,844, 1,178 9,630
220,734 32,453 ! 865 7,882
73,303 3,391 313 1,748
63.129¢ 72,369 220,674 16,652
29,284 36,522 78,806 4,854
11,410 5,975 24,353 1432
16,626 21,701 44,292 3,113
1,248 2,846 10,161 309
30,793 33,155 125,890 9,598
6,397 | 9,527 42,480 2,384
3,972 1,262 64,851 1,593
20,424 22,366 18,559 5162
3,052 2,692 15,978 2,200
397 90 5,328 335
906 480 5,316 762
1,749 2,122 5,334 1,103
|
368,830 25,218 32,937 2,431
305,653 | 20,650 27,568 1,937
63,177 4,568 5,369 494

! Watersheds without farms are excluded; the 18 farms in the Yukon and Northwest Territories are also excluded.
Source: Special tabulation by the Census Field, Statistics Canada.



APPENDIX 5
Livestock on Census Farms by Watershed, 1971

1P

13.

14.

19

18.

19k

Watershed code and provincial code

.......................

o

1P S R U U
Lake Superior:

ST 215 5 et i AU IO SN

Cattle

—

5,149,330

21,610

564
1,343
2925

16,778

306,597

3,567
2,295
921674
91,336
27.897
26,514
36,925
106,062
10,663

95,178

75,582
19,596

98,481

66,576
31,905

1,526,327

106,758
93655
400,420
6,635
570,073
106,308
97,555
144)923
35,045
109878

624,080

380,246
93887
286.359
243834
69,773
174.061

561,697

120,085
219,607
$3,21@
62,980
51,301
54,512

831,644

331,407
129,697
261825
108,715

1,071,180

750,958
256.014
64,208

12,536

T

Pigs Sheep
3,936,361 364,719
22,495 8,805
1,327 1,479
2,533 | 1,412
9,764 | 387
8,871 E 5,527
181,590 | 60,541
1,085 [ 323
1,015 | 6,106
41,577 | 15,605 |
35,462 | 23,641 |
12,898 9,742 |
16,046 | 4,569 |
6,518 9,330
100,936 | 8.484
RiCa 6,382
64,211 ‘ 15,701
55481 14,186
1730 1,515
41,674 17,568
32,554 118179
9,120 6,396
1,306,245 46,791
2#:505 || 8,668 |
61,334 2,604
498122 9.548
1,915 601 |
450643 13,774
204,706 | 4078
38,785 | 2,923
23,235 | 4,595
3,802 | 59 |
19,433 | 4536 |
123,054 38.287 |
83,138 18,052 |
24 806 | 6,198
58332 | 11,854
39916 20,235
8831 3,306
31.085 16,929
313,947 47,590
34,927 8.132
83,919 | 14,484
19,530 | 4,460
52,337 | 9,771
46,198 6,574
79.336 | 4,169
1,163,768 | 48,036
468,194 | 20,116
185,775 6,618
368,614 | 9,436
140,985 11,866 |
766,297 80,983 |
599,714 40,875 |
158,765 28,734
8,318 11,374 |
2,980 417

All poultry

59,870,516

1,106,003

85,099
244 856
299,158
476,890

1,729,197

26,371
179,806
194,258
828,497
215,590
459,501
153,406
268,642
231,623

2,394,656
2,131,710

262946 |

1,167,376

1,039,535
127,841

22,449,139

504,909
1,196,715

931,078

1,987,952

1.571,146
470,669
1,100,477
416,806
43859
372,947

8,936,962
681,709

1,192,069 |

974978
619,248
1,637,020
3,831,938

10,923,571

4,984,045
1,754,071
2,881,231
1,304,224

9,034,515

6,826,978
2,100,899
106,638

141,145

Other livestock

1,260,412

65,321

211
306
178
64,626

45,761

149
6,188
3,684
6.233
1939
2190
2,104

11,075
18,432

58,181

53,216
4,965

11,905

10,028
1,877

220,188

13,664
9.660
37,012
563
71,441
48,626
20.183
19,039
4950
14,089

56,934

36,537
16,362
20175
207397

2913
17,484

185,804

9,473
25.998
43851
28.285
27733
50,464

411,722

192,120
78.666
122,790
18,146

199,937

103,331
87,453
9,153

4,659
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Livestock on Census Farms by Watershed, 1971 — Concluded

Watershed eode and provincial code Il Cattle Pigs | Sheep All poultry l Other livestock
= | [ 1 — . } o ______,IM_..,-
2. Hudsen Bay and Ungavs Basin, . . .. . .. ... 6,950,511 3,691,569 l 394,290 18,807,380 563,855
21. South and West Hudson Bay . . . ... . .. 209,933 76,675 12,350 306,531 28,824
T 44774 5433 6,731 92,728 | 3,714
PHOSRA) . P - 1. GG XX -k 34,407 | 4239 4977 51222 1.800
210-35 . 0 0 e e e 10,367 | 1,194 1,754 41,506 | 1914
/L N N 165,159 71,242 | 5619 213,803 25,100
20146 . . i ! - = - | =l | 2,529
201-47 o | 94,906 25,772 2.036 | 92485 | 15,793
201248 . oo ; 70.253 45,470 3,583 | 121,318 6.778
23, Lake Winnipeg . . . . .« oo oo | 803,641 827,984 35,384 | 5,958,321 149,543
230 . 99 456 60,470 7,267 | 579378 62,555
23035 . 0 e e | 24,127 1,529 . 4172 | 27,627 | 9,269
23046 . .\ ‘ 75,329 58941 3.095 551,751 53286
e, M 268.641 501,825 | 9.979 | 4395647 | 41944
71 5 A 435544 265,689 | 181138 | 983.296 | 45.044
232:46 370,365 223,623 14,800 | 813497 | 39122
PBORAET . .. 38 iR e e EE . 65179 42,066 | 3,338 169,799 | 5.922
24, Assiniboine River . .. ............ 1,618,125 720,653 | 72,576 3,572,648 103,112
240 . . . 1,011,104 489,685 | 45467 2,202,631 74,069
24046 . . . et 419,582 285.262 14,153 | 910,641 30,529
) [ T B 591,522 204.423 | 31,314 | 1,291,990 43,540
241-47 . 0 o 607,021 230,968 27,109 | 1,370,017 29,043
25. Saskatchewan River . . . . .......... 4,318,812 2,066,257 | 274,070 | 8,969,880 282,386
TN, o . S L 94 890 171,721 | 4,621 | 243936 25,775
D1/ R R S 4,158 920 473 ! 6.279 1,438
250-47 . o 90732 | 170,801 | 4,148 | 237,657 241337
250-48 . e 142,328 86.162 8757 : 453,633 27,307
2 = R R S 1,675.048 909,136 | 65.730 | 4,007,012 | 90,477
25247 0 ! 568929 224,313 | 29.026 900414 | 16,494
25248 i | 1106119 684,823 | 36.704 | 3,106,598 73,983
o H R S 2)061,298 814,639 171.095 3.344.503 96,499
253-47 . 446209 227,008 41.526 958,669 | 18,530
25348 . e, 1,615,089 | 587,631 ! 129,569 2,385,834 | 77,969
254-48 . 345248 | 84,599 | 23,867 | 920,796 | 42328
3, ATCHCBASIN « o v oo s 372,832 | 331418 | 40314 | 946.691 | 150 464
! 1 i
31. Athabasca River: ‘ I
310-48 . o o o 232,513 188,977 | 19,074 | 486,265 | 98,928
32, Peace RiVET . . . .. v iiiie e 140,319 142 441 21,240 460,426 51,536
BROEAR. B e 110,914 129,682 | 15,568 ! 367,795 38,264
TG e A T R 29.405 12,759 | 5672 | 92,631 13,272
|
4 PacificBasin. . . . ..o 543,766 65,862 | 47440 | 7,768,857 333,545
40, ColumbiaRiver. . . . .. ... ov oo .. 100,306 10,631 | 5578 229,684 20,650
400-59 . . o ot 52,885 4,116 ’ 3,038 91,707 6,537
401-50 - . . 31,529 | 6.354 1,907 | 120,117 13,131
402-59 . . i 15,892 161 1 633 17,860 982
41. Fraser RiVer. . . .« oo 393,781 49,794 | 28,805 | 6,792,573 281,375
410-59 . . .o 138,032 7,571 | 10,753 427,645 30,660
R NS e 145,478 7,064 8.258 176,424 17,349
2412550 | RO TSN T T 110,271 35,159 [ 9,794 6,188,504 233,366
43, West Coast . . oo oot | 49,679 5,437 ‘ 13,057 746,600 31,520
569 Byl s . 20,171 348 1,301 ! 60,535 1,688
ahe 50 L Rk PR 15,158 1,948 | 2,559 | 87.362 4,045
V15 i) L. S B IR S, 14,350 3,141 | 9,197 | 598.703 25.787
[
5. Guif of MexicoBasin . . . . . ... ..oou... 257,804 27,809 13,901 141,257 5,321
BOOMAT e 180,067 19,916 6,097 | 60,353 3.964
SO0-48 . oo 77737 7.893 7.804 1 80.904 1.357

Source: Special tabulation by the Census Field, Statistics Canada.



APPENDIX 6

Industrial Activity “Stressor Type” by Watershed, 1973

Watershed code and stressor type

.....................

......................

...................

Establishments

number | percent
0 25.0
3 75.0
4 100.0

1 1.6
13 20.6
49 778
63 100.0

|
!

2 5.6
16 434
18 50.0
36 100.0
3 3.9
22 28.6
52 515‘
77 100.0
|

10 | 2.7 4
98 | 26.3
264 71.0
372 100.0
5 6.7
23 30.7
47 62.6
75 100.0
6 92
32 492
27 416
65 100.0
3 2.1
19 13.6
118 | 84.3 !
140 100.0
22 6.2
112 31.5
222 62.3
356 100.0
72 §5.0
59 450
131 100.0

Workers

number

118
1,140
1252

2,510 |

|

1,157 |
4.078 |
5.656

10,891

2,266 |
525 |
376

3,167 |

|
|
|
2,075 |
3157 |
568 |
5£ooi
|

184 !

1,494
2,057

4,102 |
4208 |
4986 |

13,296 |

1,455
443

1,898

Purchased

" percent | 1012 B.tus

81.1 x
189 X
100.0 0.1
56.2 X
33.3 01!
105 | x
100.0 2.9
]
8.1 ¢ X
80.7 | 0.1
e X
100.0 | 0.4 |
|
47| uli
4354 0.4 |
419\ 02 |
100.0 | 0.6 |
| |
10.6 | 2.7
375 | 1.1
51.9 0.7
100.0 45!
| |
71.5 43|
16.6 0.2 |
119 | 04}
100.0 | 45
| |
35.7 8.9
54.4 0.9
9.9 0.2
100.0 10.0
9.0 0.9
18.4 | 0.3
72.6 0.2
100.0 14
|
30.9 254 |
316 1.2 |
375 18
100.0 | 28.4
|
76.7 0.4
233 4
100.0 0.4

fossil fuel

~ per cent

100.0_{
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Industrial Activity “Stressor Type” by Watershed, 1973 — Continued

T
Watershed code and stressor type Establishments Workers , Purchased fossil fuel
T 7 humber | percent | number | percent | 1012B.tw’s| percent

...................... 9 9.8 4,036 61.7 ! 11.6 96.7
Medium . ... ooooiie 25 272 1,308 | 20.0 | 0.3 2.8
....................... 58 63.0 1,194 18.3 | 0.1 0.5
HRORNE § - P b e b e e 92 100.0 6,538 100.0 12.0 100.0
HHgh o oo e 5 2.3 431 6.7 19 36.7
Medium © . . oo 59 27.6 1,982 30.8 038 26.6
...................... 150 | 70.1 4,021 62.5 1.1 36.7
i O T R 214 | 100.0 6,434 100.0 | 3.0 100.0

\ .
High . oo e 4 3.1 263 5.8 ; 1.8 56.3
Medium . . - oo 43 333 1,725 37.8 0.5 15.6
....................... 82 63.6 2,576 56.4 | 0.9 28.1
0, 129 100.0 4,564 | 100.0 3.2 100.0

|

HIgh oo oe e e e 11 34 2,139 | 16.2 | 13.3 | 75.6
Medium .« v oo 53 16.4 2,108 16.0 | 1.6 9.1
....................... 260 80.2 8,934 67.8 2.7 15.3
Mofali. .. N LR 324 100.0 13,181 | 100.0 17.6 | 100.0
D o m il e 13 5.9 7,953 | 66.6 | 14.2 90.4
Medium . . ... ... 41 18.6 693 58 0.7 4.6
....................... 166 5.4 3,289 27.6 | 0.8 5.0
T e P A o I 220 100.0 11,935 100.0 | 15.7 100.0
Biglh . 9 e 17 2.5 4,440 21.5 17.1 84.2
Medium . . . oo 111 16.3 4,001 19.4 2.0 9.9
....................... 554 81.2 12,174 59.1 1.2 5.9
Total .. . . 682 100.0 20615 100.0 | 20.3 | 100.0

g [
T 11 14 531 22 0.6 14.0
Medium . ... ........coouiuun. 185 235 4,191 17.3 | 2.0 46.5
....................... 592 75.1 19,503 | 80.5 07 | 39.5
(A 788 100.0 24,225 100.0 | 4.3 100.0

! |

- 1
EED AR Akt k- v . 16 8.0 5,485 40.8 15.1 87.7
vk o7y i U R S W 38 19.0 3,344 24.9 1.8 10.2
end e Al S M iy 146 73.0 4.619 343 0.4 20
IRUALPR. 3. - s o e 200 100.0 13,448 100.0 I 17.3 | 100.0
Highl Tetmy. . L R, 34 2.3 5,541 75 22 54.4
MEGuRS .. N R 371 24.9 20,125 28.1 12.6 30.9
....................... 1,087 728 45971 64.2 6.0 14.7
Eohll: . . A8 . Al ! by R 1,492 100.0 71,637 100.0 | 40.8 100.0

|
3o g F Rl R 8 2.1 1,333 11.8 5.6 67.5
Medium . . ..o e 82 215 2,962 26.3 1.9 22.9
il AN B R U | I 291 76.4 6.991 61.9 0.8 9.6
e | S 381 100.0 11,286 100.0 8.3 100.0




= 18] =

Industrial Activity “‘Stressor Type’” by Watershed, 1973 — Continued

Watershed code and stressor type

Establishments

......................

......................

....................

....................

number

44
763
4,440

5,247

24
221
336

27
150
541

718

273

39

4,687
5,663

23
175
636

834

25
127
398

550

percent |

0.8
14.5
84.6

100.0

7.1
2471
65.8

100.0

38
209
75.3

100.0

1.7
18.7
79.6

100.0

4.8
33.6
61.6

100.0

2
24.7
73.1

100.0

33
17.0
7957

100.0

0.7
16.5
82.8

100.0

8 ~ 82
S o
S wo®

23.1
72.4

100.0

Workers Purchased
number per cent 1012 B.t.u.’s
6,060 3.0 19.7
33,518 16.5 18.2
164.066 80.5 24.0
203,644 100.0 61.9
3,274 | 15.6 6.1
8638 41.2 10.2
9,058 432 3.1 |
20,970 100.0 19.4 |
| .
J
6,500 24.2 215 |
5,388 20.1 | o)
14,936 557 2
26,824 100.0 | 26.4
1
1,374 11.5 8.6 '
1,763 14.7 0.8 |
8.818 73.8 1.3
11,955 100.0 10.7 |
i
711 | 8.9 7.8
2,402 30.0 2.0
4,873 | 61.1 0.5 |
7,986 | 100.0 10.3 |
F 4
413 35 | 0.8
1,802 15.5 0.8
9,420 : 81.0 2.0 }
11,635 100.0 3.6 |
949 4.5 2.9
2,643 124 1.1
17,681 83.1 5.6
21,273 100.0 9.6 "
!
3,165 1.4 Bl |
42,698 193 21.6 |
175,637 793 77.6 ;
221,500 | 100.0 1113
! !
21,805 332 29.3 |
10,577 16.1 6.6 |
33,333 50.7 12.4 4
65,715 100.0 48.3 |
|
7,362 20.8 15.3
5.962 16.9 3:8
22016 62.3 8.4
35,340 100.0 27.0

fossil fuel

“per cent

318
29.4
388

100.0

31.4
52.6
16.0
100.0

100.0

218
23.1
3561
100.0

30.2
IS
58.3
100.0

10.9
19.4
69.7

100.0

60.8
18385
25.7
100.0

56.7
12.1
31.2
100.0
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Industrial Activity *“Stressor Type™ by Watershed, 1973 — Continued

Watershed code and stressor type

181:
High

....................

|
\

1

Establishments
number | percent | number |
|

18 1.7 \ 860
261 25.0 16,194 |
767 78’3 46.820

1,046 100.0 63,874

12 1.8 597 |
147 21.9 8,415 |
512 76.3 | 35,015 |
671 100.0 | 43,027 |

13 2.0 647 |
142 220 6,782 |
491 76.0 28.465 |
646 100.0 35,894 |

8 5.1 589 |
a4 3121 2,008 |

89 63.1 | 4,639
141 | 1oo.oi 7,236

!

18 4.2 3950
124 | 287 2,865
290 | 67.1 9,535
432 100.0 16,350

8 2.1 | 615

83 216 | 4,123 |
293 76.3 | 11,054
384 100.0 | 15,792

| | |

19 | 79 | 13,933
a1 | 16.9 ‘ 699
182 75.2 3,224
242 ‘ 100.0 ‘ 17,856 |

|

11 1 97| 4,729 |

22 195 246 |

80 | 70.8 2,484 |
113 | 100.0 7,459 |

|

11 ‘ 100.0 754 |

9 6.2 3,046 |

28 19.3 154 |
108 74.5 4221 |
145 | 100.0 7,421

41 100.0 344 }

t

12 100.0 879 |

Workers

N ;;r CC-n—t-—]‘v
|

13 |
254 |
733 |

100.0

100.0

Purchased fossil fuel

1012 B.tu.’s |

~ \J\IP
~thtd

g

[T
> hovna

—

S o=
h s

g s
X O~

th

~ W
W

R o
S owia

-
N ook
— o

- I

= =0
th 00—on

per cent

12.7
43.1
44.2

100.0

31.0
26.5
42.5
100.0

53589
12.8
313
100.0

14.6
46.3
39.1
100.0

O
S L=t
o o

10.7
48.9
40.4

100.0

8 D—-D—-f‘
o wwo

0
o o=
S B

100.0

= o6
wobn
S e s

100.0

100.0



Industrial Activity “Stressor Type” by Watershed, 1973 — Continued

175 -

T T
|
Watershed code and stressor type Establishments Workers i Purchased fossil fuel
R I number |  per cent number percent | 1012 B.tw.’s | per cent
230:
REDT A Sk s . ¢ . . e 6 6.8 2,387 66.3 X x
omatimd o SR S A 17 19.3 207 5.7 0.1 1.3
it e s N RS I (S 65 73.9 1,008 28.0 x X
T A b L T T 88 100.0 3,602 100.0 95 100.0
231:
A o S oy e T - i 17 1.6 1,435 4.1 4.1 334
iarvey L B e e 209 19.7 6.954 19.9 36 29.2
RTINS 834 78.7 26,525 76.0 46 374
Tl k| el IR R 1,060 100.0 34,914 100.0 | 12.3 | 100.0
232: i '
T | e IR S 1 1% 29 28 x x
I T el PP T 18 23.1 326 30.8 | 0.3 314
Lo I L 59 756 703 | 66.4 | X | X
et S 78 100.0 1,058 100.0 | 1.0 100.0
240: |
High . ... 15 6.8 248 | 9.3 08 | 444
Medium ... .....0ovviinnn.. 60 | 27.3 919 344 | 08 | 44.4
R . L 145 | 65.9 1,505 | 56.3 0.2 } 11.2
D)L O O I S 220 | 100.0 2,672 | 100.0 1.8 | 100.0
241: .1 | |
e e L R 10 4.4 39 | 8.3 1.6 | 44.4
e e e e I e R 53 23.2 2,121 445 | 3 36.1
Con o Lk e R 165 72.4 2,253 | 47.2 | 0.7 | 19.5
oo IR S U U 228 100.0 4,768 | 100.0 | 3.6 100.0
250: i |
N e 8 109 819 ‘ 59.8 5.0 | 90.9
B e 13 23.6 112 82 02 | 36
R M . 36 65.5 438 | 32.0 0.3 55
O . ke 55 100.0 1,369 | 100.0 5.5 | 100.0
251 . | i |
L 5 14.7 | 200 31.9 35 ‘ 93.6
- Lt SRR DRSS 7 2006 | 86 | 137 | 02 50
Lo S 22 64.7 | 341 } 544 | 0.1 1.4
T [ e U 34 100.0 | 627 | 100.0 3.7 | 100.0
252: ;
ERCERRREN 0 . 35 42 2,798 14.9 41.3 | 77.5
e o o T T 185 225 5.735 30.4 9.4 | 17.6
T T A 604 i3 | 10,306 54.7 | 2.6 § 4.9
T R R SR 824 100.0 18,839 100.0 | 53.3 | 100.0
253: | |
fos TR S S R 26 5.2 525 5.0 11 1.4 | 20.6
e RS et B 139 27.8 l 3,998 39.2 l 2.6 382
B s DA A 335 67.0 5684 55.7 28 | 41.2
Terd] ) S S 500 100.0 10,207 100.0 6.8 | 100.0
254 1 i
S LY L e 17 3.0 1,194 9.7 7.9 | 61.5
co i 94 16.4 2,952 238 25 | 19.3
Co TN b o R 463 80.6 8,237 66.5 2.5 | 19.2
ST e 574 100.0 | 12,383 100.0 129 100.0
300: ’
S 1 8.3 40 36.7 | X 7 x
Y e 2 16.7 24 22.0 X X
T B o L 9 75.0 45 413 2 53
B Sh e e P g W s 12 100.0 109 100.0 0.3 100.0
310:
TAETL ekl . MU S 78 100.0 1,462 100.0 3l 100.0
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Industrial Activity “Stressor Type” by Watershed, 1973 — Concluded

Watershed code and stressor type ‘ Establishments Workers Purchased fossil fuel
\ - ——————————— ———
1" number | per cent number |  per cent 1012 B.t.u.s | per cent
320:
High « oo e e 8 9.3 156 6.3 0.2 10.
Meditm . .. ovei e e 11 128 116 47 0.1 5.
LOW. & oo oe oot e e e e e e 67 779 2,196 89.0 1.7 85.
TOtl . oo e 86 100.0 2,468 100.0 2.0 100.
330: ‘
Total . . . . . .. ... ... ... ... X \ ! X X
400: | |
HHED o oo e e ! 13 7.3 | 3,371 38.1 7.8 84.
Meditm .« . o e e e , 14 78 | 189 79 0.1 1.
TOMA .« . oo 5 B e e Bl e 3o 152 | 84.9 | 5,282 59.7 1B 14.
|
Total .. .. | 179 100.0 ' 8,842 100.0 9.2 100.
401: ! t
High o oo oo e | 8 | 42 85 2.0 == .
Medium . . ......... et | 37 | 194 894 21.1 1.0 44.2
RO 5 - % EEEE e 3.3 146 | 764 | 3,266 76.9 | 19 53.7
- TP T R PEILIT | 191 } 100.0 | 4,245 100.0 | 2 100.0
402: ! |
High . ... ... .. ... ... ... ; - - ‘ = - -
Medium .................... - — - | — —
L M . 9 100.0 343 100.0 0.1 100.0
A | 9 100.0 ' 343 | 100.0 0.1 100.0
410: . \
HIBN oo e 17 7.7 ’ 1,795 17.2 11.1 724
Medium . . . ooos e 23 10.4 485 4.6 0.2 1
LOW. o o o oot e e e e 182 81.9 8,156 78.2 | 4] 26.6
Total . . . oo 222 100.0 10,436 1000 15.4 100.0
411: i !
High .. .. | 9 8.4 597 16.1 5.1 8
Medium . . . . . ... .. e 9 84 57 1.5 --
Low. . o oo e 89 | 83.2 | 3,052 824 1 1
Total . . o oo 107 1000 ' 3,706 100.0 } 2 10
412: ; 1 }
I b e st oy e 3 3 73 12 7 2 | 33 | 18 : 2,232 4.2 5.9 36.8
Meditm . . e 1 298 159 | 9.862 18.8 39 23.9
1,544 82.3 40443 77.0 6.4 393
Total . . ot ! 1875 100.0 | 52,537 100.0 16.2 100.0
420: ’ f { |
Total . . oo e e e 4 100.0 | 19 | 100.0 | 0.005 100.0
431 | ! x ? |
High . .0 | 10 | 14.1 | 3514 52.8 11.7 9
Medium .« o ‘ 16 225 1,262 189 0.2 1
o BW S BN ... 45 634 1,888 283 0.6 54
fotal & - s P ek 1 71 1 100.0 6,664 100.0 | 125 | 100.
432: _ _‘
T T e e CEEE L 24 7.5 7,146 46.3 | 28.3 97,2
Medium . ... .. .. ... ....0.... 32 10.0 393 2.6 02 0.8
[Lsr i S DR . ) | 264 82.5 7,885 SL1 | 0.6 20
T U SR ; 320 | 100.0 15,424 100.0 | 29.1 100.0
433: | l
HiEhee: femacn A (5 . ol l 9 3.3 1,116 14.6 | 5.1 9
Medium . . . oo 40 14.6 837 11.0 0.2
2 I 1 24 821 5,666 744 i 0.3
Motall. & i . 273 100.0 7,619 100.0 5.6 100.
500:
Total . . . ... ... ... ........ X roxe ‘ X - X
e |

Source: Special tabulation by the Census Field, Statistics Canada.



APPENDIX 7

Major Canadian Rivers
(Ordered Alphabetically)

Rivers dammed or modified for hydroelectric,
irrigation or flood control purposes (as of 1975)

PR RIDOIRE . s 5 e b e s R L EEE
TR . o e . . e

ERRRA B b . e e
b S A

(€ TYETEAG o S U A A AP

Churchill (Manitoba) . .. ... ........
Churchill (Newfoundland). . ... ... ...
Columbia. . ....................
RESUIAI . . . . oo . e

T T e A N
1] Lo U F S
17 el o ) A U
QESpereal s - - o .. e e e e

GHERCANS . .. - - i e e
Giand:. L. L

Kapuskasing. . .. ................
Kootenay. . . ...................
L T A e e R

B W o
Manicouagan . ..................
Mabgaganu . . ... ... ..............
ey DT R I S R S
Mielipicoten-. . . ................
T o A S A
BUSSISSIpRL . .10, - ... ...
T L
MRGhake . . ... .. ...............

Nepisiguit . ....................
Bipigon .. . ... .. ... ...........
Wilawa .- ... . ... ... ...

BRAEE 1. . 0. . . ... e

Watershed
code

210
190
432
240
141
113
254
410
432
400
300
142
211
100
400
200
400
230
101
182
150
120
170
200
111
190
254
210
400
150
151
110
110
210
104
190
182
151
190
410
220
113
190

150 and 151

110
320
140
432
432

Unmodified rivers

AlDTDyAE . 0. e s o o e

Bagk W O 8wl R e e T I

Beawam | | . . .. . s e e
BErensH. § "0 e 0 N BN

Broadback . ... ... ... ... .......
Bullleyd- ! L. . Lo i v B
Chillsatan’. . -coere. .« 95 90 -2 - . 7B
COPPERmMDEL: < oo - . 4 o8 sl b oo b -
(O 116171 70 S [ U
D177, o SO B N .

(2770 FTY I R [ SR TR |
FondwdlEliaes . .. . ... .0 .. 0. ...t
Fort Nelson . .. ................
L T -

1o (211 USRI AR |
50 AR A G el P |

HOGOR oo o v 6 v oo orma g 50 -BEeE -

Kazan........................
Kentilen Wil . . oL e e
[Kopaluel . | sbjan @ . A
Koksoak ... ...... ... ..........

Miramichi ... ..................
el T S e . S D
MISTASSEURENS. 5.7 . B da RN L

Watershed
code

210
330
300
200
3i1@
210
330
252
210
230
300
210
431
410
330
151
300
211
151
100
210
320
300
300
410
101
200
210
200
210
300
210
432
330
100
211

200
200
200
300
410
200
300
330
420
113
210
210
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Major Canadian Rivers — Concluded
{Ordered Alphabetically)

Rivers danuned or modified for hvidroclectric,

S Unmodified rivers
irrigation or flood control purposes (as ot 1975)

Watershed Watershed
code code

Ol e B S e BTl e 241 Moisies s s s R R B EGE Y 3D - IR 110
AT L., it el Sl - 5 s oo 230 INASKAUPI . - 5 & o o oo m omm ooy cwomatt . ) Y 100
Redi g o . e e e 231 NastapoKa . . . ..o oo v it 200
Riehelien” . . . ... ............L.. 144 NaSS . o oo e e e e e 431
Rideau . ................... ... 150 Natashquan . ..................... 110
Rouge. .. ... ... ... ... .......... 150 Nottaway. . .. oo v it e i 210
Sables . . . ........ ... . ... .. 140 OIdman . e ¢ ¢ ErarEErr B6 E & G e 253
Saguenay...................... 140 BATSRipry g b peems 366 308 B 63 e 320
SR o) 111 e R S T 130 Beel . . cppoaomeoro e maa oo 300
SE.CIOIX « « v voeee e 121 Pelly . o oo 420
St-Frangois . ................... 144 Petit-Mécatina. . . ... ............... 110
St.Lawrence .. ................. 140 - 147 Petitot. . . .. . ... . . ... 300
St.Maurice. . .. ... .. .. .o oL 143 Poplar. . . ....... ... . .. .. ... .. .. 230
Ste.Anme. . ... ... .. L 141 Porcupine . ........ ... .. ... . ... 420
Ste. AnneduNord. .. .. ........... 141 Povungnituk. .. . ... .. 200
Ste. Marguerite . . ... ............. 110 Quesneles.. . xR an D E R 410
Salmenk. o e o b 3 mal 111 RedDeer........................ 253
Saskatchewan................... 250 - 254 ROMAME! . - . - vcii e oo v o e 110
SEmePMl B8 . et ) b ) oL 230 |22 o T A B SO S 210
Shngwapl.,. .. L. ... Lo el 411 St.Augustin. . .. .. ... . oo 110
Snare .. ... e 300 Seal™. N, . ... A L e 211
Sanns L 240 SeVEIM. . . vt v et e e 210
South Saskatchewan ... ......... .. 253 Similkameen. . . ... ... ... . L. 402
Spanish . . . .......... ... ... ... 182 SKeena . .. .o 431
CVETEEY kot B P R S S S 254 SIENZS 0 R O SO I SRR | 300
S, S o R S D T 412 SMokY . cm: 99955 e e 320
SIUREEAN - . - v ¢ e v oe ot aw e 182 South Nahanni . ... ................ 300
Taltson . ... ... ... ... ... ..... 300 South Thompson. . ... .............. 411
Thames . ........... ... ... ... ... 172 Squamish. . .. ....... .. ... ... .. .. .. 412
Mebigues . . L0 .- fo . oo oL, 130 Stewart . . ... ... e 420
Mheami SRS A S R N S S N 161 Stikine .. ... . 431
Wanapitess . ... - - do oLl AL. 182 Stuart . .. ... e e 410
WANGIEES: . - .« Li o oo e el 230 AT gy, - IS R A U L A S N 431
Wellmpknifiel. . Lo ... 5. . a0 i 300 Ml ool e oo i o FE SFE oEls 420
WRULGOnY 5 s SR N L - - e 420 fihelen ™. . .. 32 rBrrE = - - BOEEE 211
Dhilewiazar .". . $% w0 =9 e - - e . 211

Thompson . .. ...... ... .. ... 411

Wabasca. . . .. ... ..ot e 320

WestRoad . .. ........... ... ...... 410

Whale . . ... ... ... . i 200

WIMISK i s - - s, - ome - n e s 210



APPENDIX 8

Regional User Advisory Services

Central Inquiries Service,
Statistics Canada,
Ottawa, Ont,

KI1AO0T6
(613-992-2959;
992.4734)

St. John's
Statistics Canada,
3rd Floor, Viking Building.
Crosbie Road,
P.O. Box 8556,
St. John's, Nfld.
AlB 3P2
(709-7260713)

Halifax
Statistics Canada,
1256 Barrington Street,
Halifax, N.S.
B3J 1Y6
(902-426-5331)

Montréal
Statistics Canada,
Alexis Nihon Plaza,
1 500 Atwater Avenue,
Montréal, Que.
M3z Y2
(514-283-5725)

Toronto

Statistics Canada,

25 St. Clair Avenue East,
Toronto, Ont.

MAT M4
(416966-6586)

Winnipeg

Statistics Canada,

Room 500, General Post Office,
266 Graham Avenue,

Winnipeg, Man.

R3C 0K4

(204-985-4020)

Regina

Statistics Canada.
530 Midtown Centre,
Regina, Sask.

S4P 2B6
(306-569-5405)

Edmonton

Statistics Canada,

10th Floor, Baker Centre Building,
10025-106th Street,

Edmonton, Alta.

T5) 1G9

(403-425-5052)

Vancouver

Statistics Canada,

16 East Hastings Street,
Vancouver, B.C.

V6A IN]
(604-666-3695)

Toll-free access to the regional statistical informa- Regina office can be reached by dialing 1.800-667-3524
tion service is provided in Charlottetown, Moncton, and throughout Alberta, the Edmonton office can be
Saint John and Sydney by calling the operator and asking reachad by dialing 1-800-222-6400.

for ZENITH 22066. Throughout Saskatchewan, the






APPENDIX 9

Full Depository Libraries

Canada Bibliothéque de I’'Université Laval,
Cité Universitaire,
Library, Ste-Foy, Qué.

Memorial University,
St. John’s, Nfld.

Planning Library,

Provincial Administrative Bldg.,

Charlottetown, P.E |.

Library,
Acadia University,
Wolfville, N.S.

Dalhousie University Library,
Studley Campus,
Halifax, N.S.

University of New Brunswick,
Harriet Irving Library,
Fredericton, N.B.

Bibliothéque,
Université de Moncton,
Moncton, N.B.

Ralph Pickard Bell Library,
Mount Allison University,
Sackville, N.B.

Bibliothéque municipale,
Rue Sherbrooke est,
Montréal, Qué.

McGill University Library,
3459 McTavish St.,
Montréal. Que.

Centrale des bibliothéques,

Ministére de I'Education du Québec,

1685 est, rue Fleury,
Montréal, Qué.

Serials Library,
Concordia University,
1435 Drummond St.,
Montréal, Que.

Université de Montréal,

Bibliothéque Sciences Humaines

et Sociales,
Montréal, Qué.

Université de Sherbrooke,
Bibliothéque générale,
Cité Universitaire,
Sherbrooke, Qué.

Brampton Public Library,

Chinguacousy Branch Library
and Art Gallery,

150 Central Park Drive,

Bramalea, Ont.

Documents Services,
York University Libraries,
4700 Keele St.,
Downisview, Ont.

Library,
Documentation Centre,
University of Guelph,
Guelph, Ont.

Hamilton Public Library,
Hamilton, Ont.

Docurnents Dept.,
Mills Memorial Library.
McMaster University,
Hamilron, Ont.

Douglas Library,
Queen’s University,
Kingston, Ont.

Library,
University of Western Ontario,
London, Ont.

Laurentian University,
Library,
Sudbury, Ont,

National Library of Canada,
Government Documents,
Ottawa, Ont.

University of Ottawa,
Central Library,

165 Waller St..
Ottawa. Ont.



Canada — Concluded

Metropolitan Toronto,
Central Library,

214 College St.,
Toronto, Ont.

University of Toronto Library,
Serials Dept.,
Toronto, Ont.

Lakehead University Library,
Thunder Bay, Ont.

Public Library,
216 S Brodie St.,
Thunder Bay, Ont.

Windsor Public Library,
850 Ouellette Ave.,
Windsor, Ont.

Elizabeth Dafoe Library,
University of Manitoba,
Winnipeg, Man.

University of Saskatchewan Library,
Saskatoon, Sask.

University Library,
University of Calgary,
Calgary, Alberta.

Simon Fraser University Library,
Burnaby, B.C.

University of British Columbia
Library,
Vancouver, B.C.

Vancouver Public Library,
750 Burrard St .,
Vancouver, B.C.

University of Victoria,
McPherson Library,
Victoria, B.C.

United States

New York State Library,
Albany, N.Y.

Note: Legislative Libraries are also Full Depositories.

Full Depository Libraries — Continued

Canadian Consulate General,
1251 Avenue of the Americas,
New York, N.Y.

New York Public Library,
New York, N.Y.

Library of Congress,
Washington, D.C.

Office of Information,
Canadian Embassy,
1771 NSt., NW,,
Washington, D.C.

Overseas

National Library of Australia,
Canberra, Australia.

Bibliothéque Royale Albert ler,
80-84, rue des Tanneurs,
Bruxelles, Belgique.

British Museum,
Department of Printed Books,
London W.C. 1, England.

The Office of the High
Commissioner for Canada,

Canada House, Trafalgar Square,

London SW. 1, England.

Ambassade du Canada,
Centre culturel canadien,
Bibliothéque,

5, rue de Constantine,
75 Paris 7, France.

Staatsbibliothek Pressischer
Kulturbesitz Abteilung
Amtsdruckschriften und Tausch
1 Berlin 30,

Federal Republic of Germany.

National Diet Library,
Tokyo, Japan.
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Full Depository Libraries — Concluded

The following public libraries receive copies of all
Statistics Canada publications and are available for refer-

ence purposes.

Newfoundland Public Library,
Allandale Road,
St. John’s, Nfld.

Halifax City Regional Library,
5381 Spring Garden Road,
Halifax, N.S.

Saint John Regional Library,
20 Hazen Ave.,
Saint John, N.B.

Ottawa Public Library,
120 Metcalfe St.,
Ottawa, Ont.

Mississauga Public Library,
110 Dundas St.,
Cooksville, Ont.

Etobicoke Public Library,
1806 Islington Ave.,
Etobicoke, Ont.

Birchmount District Library,
1076 Ellesmere Rd.,
Scarborough, Ont.

St. Catharines Public Library,
59 Church St.,
St. Catharines, Ont.

Toronto Public Library,
40 Orchard View Blvd.,
Torcento, Ont.

North York Public Library,

* 5126 Yonge St.,

Willowdale, Ont.

Winnipeg Public Library,
380 William Ave.,
Winnipeg, Man.

Regina Public Library,
2311-12th Ave.,
Regina, Sask.

Calgary Public Library,
616 MacLeod Trail S.E.,
Calgary, Alta.

Edmonton Public Library,
Sir Winston Churchill Square,
Edmonton, Alberta.

Whalley Public Library,
10667-135A St.,
Surrey, B.C.
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