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Quebet, 7 0Ctober 1890, ~He Tetsived his B.A. and B.Sc. degrees
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He was
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19; Chemical Engineer, Canadian Packing Cos, Ltd.; Toronto,
1919-21; J. T. Donald Co., ILtd., Montreal, 1922 to date,

and Director General, Chemicals and Explosives, Department

of Munitions and Supply, 1939. He is a member 'of the Engineering
Institute of Canada; fmerican Institute of Chemistry; Canadign
Institute of Mining and Metallurgy, and the author of many
technical papers. He was one of the original membérs of the
Joint War Production Board set up under the Hydé Park hgreement
and Cheirman of the Canadian Section of the Joint Subcommittee
on Chemicals and Explosives. He is a member of the Industiial
Defense Board of Canadsd and actively associated with the
Joint United States—Canada Industrial Mobilization Planning
Committee in the field of ‘chemicals and explosives.
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CANADLAN INDUSTRIAL POTENTIAL FOR WAR

29 March 1950 .

GENERﬁL POLMAN. During World War II, the United States was .
frequently referred to as the "“Arsenal of’ Democracy"¢~the great. -
provider of munitions for all nations waging war against the Axis .
Powers. What too few people realize is the part played by our
northern neighbor,* ‘Canada, in providing the allied forces with the
sinews. of war: food; forest products, minerals and metals, railroad
equipment; trucks, shlps, ammunition and exploslves, training air-
craft, gnd so.on. ' Of even more importance is the present and future
economic potentlal of Canada. : :

Ve, have been most fortunate in securlng as our. . speaker to-talk
to us on Canada a wan with many years of experience in the industrial
world as a chemical engineer and consulting chemist, In the field 'of
1ndustr1a1 moblllzatlon, ‘He was one of the orlglnal.members of the ..
Joint War Productlon Board set up under the Hyde Park Agreement and
Chairman of the Canadian Section of the Joint Subcommitiee on Chemicals
and EXp1081ves.- Currently, he is a member of the Industrlal Defense
Board of Canada and adV1ser to the Mlnlster of Trade and Commerce.

1t is 1ndeed a- pleasure to welcome to “the College, Mr. James ‘R
Donald, who will: speak to us on "Canadlan Induetrlal.Potentlal for
War.M Mr Donald. - : :

MR. DONALD.; General Vanamen, General Holman, membera of the
College, guests: I want, first of all, to thank General Holman for
his very klnd 1ntroduct10n. - :

I wes very mueh flattered, 1ndeed, to be asked to address such a
very distinguished audience. ‘I felt Justlfled 1n acceptlng the 1nv1uatlon,
for a--number of reasons., In the first placé, as a Canadian, I felt
it was an opportunity to tell you something of Canada, both-in:your
interests, and in the interest ‘of "Canada. In the second place, 1- reallzed
that, in the event of war, the audience I am addresslng would have. very -
vital and heavy..responsibilities, - Flnally, it permits me,. in a very.
small way,, to. express my appreciation of the assistance and cooperatlon
I have always received from many of the supply. officers of your armed
forces, particularly durlng the. 1939*1945 war peried. If time would -
permit, I could tell you seme’ very 1nterest1ng happenlngs which took
place behlnd the scenes.. : ‘

Our subject today is- "Canadlan Industrlal Potentlal for War.“
As you know, Canada is a- relatlvely small country in. p01nt of ~numbers,
although large in terms of territory., T need hardly tell you that a
population of 13 million can mobilize only a relatively small -army,
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particularly when compared with that of the United States, although the
requirements of such an armed force are very numerous and . complexs
Moreover, the Canadian economy is largely based on primary products,
with a relatively small percentage of the primary products consumed

in Canada., Our secondary industries, while extensive and importamt,
are nothing like as varied as yours, and many of our requirements,
consequently, are imported from the United States. As a matter of.
facty it is generally assumed, as a rough, over-all figure, that - .
Canadian production has a United States dollar content.of about 15

- percent. The economies of the two countries are closely integrated,
and many of our larger industries have been developed by American -
capital and are subsidiaries of or closely connected wWwith fmerican -,
corperations. - An independent war effort by Canada, without the
economic support of the United States, would, therefore, be subject
to very severe limitations, . o ;

In our discussion today, I think it is necessary to make a -
number of assumptions. In the first place, I think we must assume
that any major war will inevitebly involve both Canada and the United
States as allies. Secondly, we must agsume that any such war will
be total warfare, requiring all the resources the two countries can .
provide, ' Thirdly, from our joint experience in the last wars L. :
believe we should assume that, in the final ahalysis, the limiting
factor in the war effort will be manpower and supply of primary.
materials—-more particularly, metals, fuels, rubber, cellulose, basic
chemicals such as sulphuric acid, ammonia, alkalies, chlorine, and ,
certain basic organic chemicals obtained from the coal-tar industry
and the new petro~chemical industries. .

As .a first step in our discussion of the Cdanadian industrial
potential for war, I think we can, with advantage, review the’
Canadian economy in general, and I would like to do go hy referring
- to this large-scale map of Canada (exhibiting). = (lap was not reproduced.) -

The greater part of the population of Canada is -settled along a.
relatively narrow strip immediately north of the United:States border,
stretching from.the Atlantic .to.the Pacific. Within this strip]bf‘;L-
varying width are to be found most of Canada's industrial plamts, .
To the North are to be found scme. of the major primary producers, . .
notably pulp and paper and mining. However, the greater part of
‘Canadian industry, especially secondary industry, is located within
this strip. The geographic reason for this distribution lies in
the fact that the more northern part of the country east of the .- .
Rockies lies within the area of the Pre—Cambrian shield, much -of - -
which is rcugh, rugged country not particularly adapted to agriculture,
but which is good mineral-prospecting country. S i

‘On the extfgme east lies théllsland of Newfoundlahd, whichs: l
recently became the tenth province of Canada, Some of you probably
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know Newfoundland" very Well ag a result of war service there, Its-
strateglc position, as the most easterly part of North America at the
entrance t¢ the Gulf of St, Lawrence, is cbvious and well demonstrated
by the bases you have establlshed there.f :

Industrlally, Newfoundland 1s ba81cally a supplier of raw materlals.

The Wabana iron de9051ts, located on an island Just off the Avalon:
Penlnsula, constltute a large reserve of hematite iron- ore contalnlng
about 52 percent 1ron. This ore can be directly loaded intc ocean
vessels and - shloped by water. The reserves are large and are.estimated
.at not ‘lésg-thari 3 bllllon tons, with a present annual mining capacity
of about: 1, &omid] 1on tons° Normally, thls ore flnds a market in Europe
and in. Canedae ‘ : : C

In the center of Newfoundland, at a place called Buchans, tnere
exists an important mining operation produ01né lead, ‘copper, and zinc
concentrates,’ Whlcn are shlpped by rail and ocean- transport. to world
markets. :

There is also an important pulp uﬂd paper *ndustry qu.pportlng
two large mills produc1ng newsprint and sulphlte pulp. The plant
at Corner:Breok on the west ‘coast is reputed to be the largest news—
print mill in the world, wltb a daily capec1ty of somethlng over
1, OOO tons. ,

In addltlon, there are 1mportant fluorsper deposits ‘and some
other minerals of 1mportence. o :

The secondary industries are minor in cnaracter, as woula bu
expected with a total population of only some 350,000, tne magorlty
of Whom ere dependent upon flsherles.

T =% Island of kewfoundland is deflclent in fueis, and except for
the local tlmber supply, all fuels must ‘be imported. : :

Immedlate*y west of Newfoundland end south of the Gulf of St.
Lawrence lie:the Marltlme Provlnces—~Nove cotla, New Brunswick, and
Prince Edw&rd Island. Borderlng on the State of Maine, thelr geographie
and, cllmetlc condltlons are not dissimilar to those found in northern ‘
Malneo Thelr populatlon compnlses ‘some 1.3 mllllon persons.

On Cape ‘Breton ;sland, at tne extreme northeest of- thesa prov1nces,
is 81tuated ‘the 1mportant steelrprodu01ng center of Sydney, utilizing
. the coal depos1ts glso found in tliis area and ‘iron ore from the Vabana
deposits. of" Newfoundland bteel ingot ‘capacity of these operations is
'in the order of 825,000 tons pér year, and at Sydney and New Glasgow
well-equlpoed TOlllng mills and foundries produce a wide variety of -
steel products, This is the only steel capa01ty whlcn derlves both
fuel and ore from Canadizan sources.
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Coal-mining operations at Sydney and at other points in the -
Maritimes, more particularly at Pictou and Springhill, are the only
Canadian source of coal east of the Prairie Provinces and constitute
a most important factor in the Canadian economy, Maximum coal
production from existing cperations in this ares is generally con—
sidered to be some 7 million tons per year, This cozl finds its
mzrket in eastern Casnada via the St. Lawrence Weterways. The
industrizl area of eastern Guebec draws upon this source, and seme
of -this coal moves wp the St. Lawrence as far west as Toronto, - Coal
production of the Maritime Provinces is, howaver, inadequate for the
needs of Ontario and Quebec, which are in the order of 30 million .
tons a year, Over 90 percent of.this requirement has come from the
United States in recent years., ' .

A large pulp and paper industry is also established in the
karitime Provinces, and there are salt-and gypsum deposits which
_can be made the basis of certain chemical production. .

Secondary industries based on the steel production also exist‘
and are important: suppliers of secondary steel products..

The Maritime Provinces also contain the important shipping centers
of Halifax and St. John, which are open all winter when the St.. Lawrence
Viaterways route is cloged. There is also a shipbuilding industry at
both these places, = - o . o _—

To the north of the Gulf of St. Lawrence lies the large undeveloped . -
area of northeastern Quebec and Labrador. In this area are to be found
the newly discovered and extensive high~-grade iron—ore. deposits, which
‘promise to become an important source of iron ore for this continent.
The latest figure on proven reserves is in the order of 360 million
tons of 60 percent iron content, with much larger rese¢rves of some—
what lower grade, Impediate plans call for commencement of production
in about fiveryears'itime at the rate of 5 million tons per year,

If the St. Lawrence Waterways were completed, & doubling of that
production to about 10 million tons per year would be. anticipated.

In this same area, 'at lac 4llard, are the new, lerge’ titanium-
ore deposits, whici are being made the basis of the development of
titanium oxide production at Sorel. : This :operation-~the mining of ‘
the ore and the recovery of titanium from it-—is commencing this year.
The plant consists of five electric furnaces of 18,000 kw capacity and
will produce 1,500 tons a day of titanium slag containing 75 percent
titanium oxide and, as a by-product, about 6,700 tons a day of pig
iron for steel. The first furnace is coming into operation in October
of this year, and the balance will be in operation in about a year's time.
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© As we proceed westward, we come to the Lake St. John area in
Quebec, whlch is famous for its large aluminumn and pulp and paper
1ndustrles based on the large hydroelectric developments of that
area. Plants of the Aluminum Company of Canada here looatod have
an annual—rated capacity of some 500,000 tons of aluminum. ~During .
the last war they achieved a maximum annual capacity o some 496,000,
tons, which- represent a substantial proportion of the total world
“capacity for aluminum. I believe United States capacity is in the
order ‘of 800,000 tons a year. The raw materlal for this aluminum -
productlon 18 bauxite, imported. 1arge1y from British Guiana, New -
deposits are now being developed in Jamaica'by the. Aluminum Company
as an alternative source of supply. The maintenance of thls bauxiter
supply, as you can readily see; becomes of vital 1mportance in the
event of war.

Farther to the west and in the St "Lawrence Valley, reachlng from
Quebec on the sast to lLake Huron on the west, is to be found the great
industrial area of Canada, with a population of some 7.5 million. This
area is well supplied with hydroelectric’ energy; has.a sbund agricultural
industry, and in this general area are located many of Canada's largest
1ndustr1es, both prlmary and seconoary. ‘ :

Based on the hydroelectrlo power and pulpwood sugplles, there is
a 1arge pulp and paper industry, producing mainly newsprint but also
hlgh—grade pulps of different types, and fine papers.

South of the St, Lawrence, not far from the Unlted States border,
are looated the well-knowh asbestos deposits, which produce a large
percentage of tne worldts asbestos supply.

Potentlal hydroeleotrlc power 31tes on the St. Iawrence and else-
’where 1nsure future supplies of eleotrlc energy.

At Hamllton,‘on Lake Ontario, there is established a 1arge steel

- industry with an ingot capacity of some 1,105,000 tons a year and mills
equipped ‘to produce many of the secondary steel requlfementé. This
plant is largely dependent upon both Amerlcan ore and. Amerlcan fuel.

In this area are also to be found ‘copper’ reflnerles, rolllng
~.mills, chemical plants, automobile..and aircraft factories, and the
-'dlverse productlon of modern 1ndustry.

Large 011 reflnerles are 1ocated at lwontreal, Toronto, and Sarnia,
supplying eastern Canadian’ requlrements ‘of fuel oils and refinery pro-
ducts, All these, operatlons ‘are dependent upon imported oil.. .The
refineries at Montreal draw their oil stpply from world- markets via
the St. lawrence Waterways and the pipeline from Dortland ‘to.Montreal,
At Toronto and Sarnia s crude oil 1mports are malnlj from the ‘United
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States, The Sarnia plant of Imperial Oil‘iimited is connected by pipe-

line with the pipeline_Systems of the United States to the South.

" Important chemical develcpments in this drea include sulphuric
acid plants, alkali and chlorine plants, synthétic fiber plants, a _
large synthetic rubber plant at Sarnia based .on raw materials from
the oil refinery there, cyansmide and syanthetic ammonia plants,
fertilizer plants, and so on. The sulphuric a@id_industry makes use
of pyrites produced in Canada as a by-prodict of other mining operations

- and of elemental sulphur imported from the Tekas area in the United -

States. The alkali and chlorine industries utilize salt from the .

 Mimgrma Peninsula deposits, which are a continuation of the salt

. deposits also found under Detroit. '

At Sorel;‘as I already mentioned, just east of Montreal, is_the

' new titanium production.

o~

& Bhawinigen Falls is located a large chemical industry based

,on production of calcium carbide, making use of the relatively cheap
hydroelectric power available at this point. The present rated ca—

pacity for cdlcium carbide is in the ‘order of 200,000 tons per year.
Also at Shawinigan Falls there is located, so far as I know, the ’
only plent in North imerica. for the production of a¢etylene.black,

an essential ingredient of modern dry batteries. .

hnother important unifwdf:éﬁémibél’indusﬁry is the plant at
Niagara Falls in Canada, utilizing cyanamide as a raw material .and

‘produ¢ing nitrogusnidine, as essential constituent of the new type.

of flashless propellants. This plant, also, 8o far as I am aware,
is the only source of this important chemical in Horth America.

Bt Valleyfield, near iontreal, is lodated the large military
explosives plant erected during the wer, which is now being maintained
&s part’ of the Canadian defense program. This plant is equipped to
produce propellants and high explosives. At Guebec, east of iontreal,
We have an arsenal producing small-erms ammunition. Just_outside
Morttreal we have & large shell-filling plant, which is also being
meintained as part of the Canadian défense program. S

" To the north of this largeainHUStrial area 1iés,thgiimpoftant
mining territory containing some of Canada's most important metal
producers. In northwestern Quebec are to be found copper, zinc),
and gold producers, with a large copper smelter located &t Noranda.

" Copper from this smelter is refined in the Montreal area.

At Sudbury, farther west, are the large mines and smelting
operations of the International Nickel Company, which supply some
90 percent of the world's requirements of nickel, as well as a large

6
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production of copper., A4lso recovered from these operatlons are 1mportant
quantltles ‘of tne pratlnum group of metals."

At Sault Ste. Marie, lylng between Lake Superior and Lake Huron,
is estab11Shed Canada's third large steel plant, with an 1ngot capacity
of some l mllllon tons a year. _

North ‘of "Lake Superior lies rough Laurentian countty dotted. .with
1akes, sparsely Settled, but containing important pulp and paper mills
and . some ‘important mining operatlons. Its indlustrial potential, from
a war standp01nt, is mainly in its pulp and paper industry. There is:
also some-“iron—-ore production at Steep Rock, which is becoming in-
creasingly 1mportant 1n maklng Canada less dependent on imported
iron ore. :

To the west of the lakes and east of the Rockies, stretchlng
north from the United States border, lies the great pralrle basiny
long noted for-its agricultural producticn, and wrth a population of
about 2 7 mllllon.

-~ The pralrles are bounded on the north by the pre—-Cambr:Lan shleld,
in which important- mineral resources are loceted. For example, some
1,100 miles north of the United States border and just outside the
Arctic Circle on'Great Bear lake are to be found the famous Eldorado
uranlum mlnes, the most 1mportant source of. uranium on this contlnent.

In baskatchewan and Alberta is found one of the large coal reserves
of the world. The coal varies in guality from lignites in the Kast to
high~grade bltumlnous and semlanthrac1te in the footnllls of the Rockies
to the West. :

For many years ‘Canada’s only maJOr oil. fleld wes located at Turner
Valley in southern Alberta. However, more recently, in the Edmonton o
area a little fartner north; extensive new oil fields have been discovered,
which constltutc the greatést postwar industrizal development in Canada,
Although only undsr development for somé three years, it is now believed
that these oil fields will rival those of east Texzs. In addltlon to
the oil fields, the oil sands, some 300 miles north of Edmonton, con~
stltute a further 1maortant potentlal petro]eum reserve. '

In- ﬁlberta there alsc exist 1arge quantltles of natureJ ges, and.
proposals ‘are now being made for the transmission of this g&S eest,
west, and ‘south. While various estimatés have placed the present
known natural gas reserves at some 7 trillion cu01c feet, potentlal
reserves are con51dered to’ be very much 1a ger. .

The Prov1nce of Alberta, bounded on the west oy the Rocky Mountalns,
is unusually rich in nabural resources, In-addition to the prairie
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agricultural land, coal, and oil referred to, hydroelectric power is
available from the rivers on the eastern watershed of the Rockies, and
also various economic minerals are to be found,

The industrial development of the prairie Provinces to date has
not been great. The city of Wiinnipeg in ianitoba, the third largest
city of Cenada, is a great.transportation center, cne of the largest
on the continent. In and around Wimnipeg are to be found substantial
industrial developments, Flour-milling and packing-house industries -
constitute the largest units, but there is also a large secondary
industry supplying the needs of the prairie Provinces, =~ . o

During the war, a large propellant plant erected adjacent to .
Winnipeg was very effective in operation, but it has since been
dismantled. .

& Flin Flon in northern Maenitoba, on the bOTder_bf’Saskatchewan;~
is located the Hudson Bay lining and Smelting Company, an importamt
producer of copper and zing, o SR

In general, the industrial deve lopment oﬂvSéskatchewan is rele-
tively limited, but occurrences of salt bsds and potash depogits in
the prairie basin are potential sources of new industry..

at Calgary in Alberta is a Synthetic ammonia plant established
during the war, using naturel gas as a source of hydrogen., This
plant, now a fertiliszer producer, is an important asset in Canada's
industrial war potential, ‘ R

The availability of petroleum, coal, electric powér;vand~SaIt;-%
togéther with hydroelectric energy and low-priced natural gas, provide
the necessary foundation for a wide range of industries. It seems

‘probable that the natural resources of Alberta will lead eventually: - -

to'an industrial development, paralleling that in your Southwest ,
provided that the ‘markets for the products exist. ‘ Ce

" West of Alberta lies the Pacific Province of British Columbia,
which in recent years has seen the mest rapid growth in population
of any part of Canadsa, British Columbia is noted for its fishing

industry; its forest resources, and its mining, It has a large pulp

and paper and: lumber industry located on the mainland and on Vancouver
Island. " &n: important shipbuilding industry also exists in Vancouver.

At Trail in the interior of British Columbia, near the United -
Stetes border, are to be found the large smelting operations of Con— .
solidated Mining and Smelting Company of Canada, based cn ore produced
at the Kimberley mine near-by, where one of the great lead and zine
deposits of the world is located. This smelter has a production
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capacity of some 250,000 tons of lsad a yeal and soms 165,000 tons of
zinc, with" produotlon of smaller quantltles of various other metals
found in the lead-zinc orss. Large hydroelectric installations supply
these operations w1th power, and there is a large water-power. reserve
in the general area, :

In addltlon to its metal production, Consolidated M¢n1ng md
Smelting Company has built up a large chemical: operatlon, with sulphuric
acid production in the order of 1,200 tons a day and ammonia production
of some 250 tons a day. lhile these products normally find their way
into the fertlllzer markets, they congtitute an important potential
war capacity. Part of the smmonia is manufactured from electrolytic
hydrogen, whlch makes thls planb an 1mportant source of heavy water,

In and around Vancouver on the Pacific coast, the largest c1ty in
British Columbia, are tc be found substantial secondary industries '
supplylng the needq of the province.

Brltlsh Columbla has large reaerves of water power, and these aré
presently being considered for a pos ssible expansion of cur aluminum
industry.

To sum ups

We haveé in Canada three .steel plants, located at Sydney, Hova
Scotia, and Hamilton and Sault Ste. Marie,. botn in Ontarlo, with a
total ingot capacity of some 3 mllllon tons & yéar, and a mllllng
capacity to convert to seoonddry oroducts-ralls, sheets, : structural
plates, forms, and so on. The plants located at Hamilton and Szault
Ste. Marie are dependent upon American coal 2nd largély. dependent
upon American iron ore. The over-all raw-material picture has been
that we export some 2,25 million tons and import some 3.5 million
tons of ore a year, mainly -for geographic and transportation reascns.

Our zinc refineries, using Canadian ore, produce some 210,000 tons
a year., )

We are.one of the main lead suppller° of the world, w1th a .
capac1ty of some 250,000 tons of lead a year. B

Yie ‘are supplylng some. 90 percent of. the world!'s. nlckel requlre—
ments from the oudbury ores..

Our alum:mum .Lndustry, wﬁ;h a. capac:.ty of . some 500, OOO ’cons a
year, represents some 25 percent of the world capacity.

v Dur- asbestoo mines are cne of the world’s main sources of supply,
with a production in the order of 700,000 tons a year.- ,
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The uranium ore resources at Great Bear Lake are a vital factor
in the North American atomic energy program, whether for peace or war. .

Wie are an important producer of the platinum group of metalsvandw
also of geld and silver, although the latter are not usually considered
as vital to war production. ' "

Our pulp and pPaper production exceeds any probable wartihe démand
which may be made upon it, ' ‘ '

In the basic chemical field, we have a large production of
sulphuric acid, in the order of 800,000 tons a year; a synthetic
ammonia capacity of 220;000 tone a year; and an alkali industry
producing substantial quantities of caustic soda, chlorine, and’

sodium carbonate.

Based on hydroelectric energy, we have a large electrochemical
industry, Our calcium carbide production is large, and we produce
substantial quantities of ferroalloys and other electriec furnace
products. S :

We also have a synthetic rubber production, with a capagity»of'
some 50,000 long tons a year, ‘

Many of these primary industries are baSed'on export, the Canadian
demand being only a small portion of the total, ' ’ R

In eastern Canada we have a coal-mining capacity of some 7 million *
tons a year, which, however, is insufficient to supply eastern Canadian
requirements. In Saskatchewan, Alberta, and British Columbia we have:
enormous reserves of coal, but mining operations are limited to the
demand from British Columbia and the prairies and a small export demand
from the United States, Our deficiency of coal in Ontaric and Quehec

amounts to some 28 million tons a year and is made up largely by imports.

from the United States, Currently, oil is replacing some: of this coal
demand, ' L

Until recently, practically all Canada's petroleum réquirements,
now amounting to some 110 million barrels a year, were imported.  The.
discovery of the new oil fields in Alberta is rapidly reducing our
dependence upon foreign sources of oil, There is reason to bhelieve
that the oil resources of wastern Canada may prove to be one of the -
great oil reserves of this continent. The significance of this develop--
ment in relation to world petroleum supplies and war potential is self-
evident., - S

The naturallgas reserves of Alberta provide a large source of cheap
fuel, which can be made the basis for an expanded industry or be dis-
tributed by pipeline to other areas,
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We havs a large secondary manufacturlng 1ndustry, malnlj centerad
in the Provinces of Ontario and Quebec and principally supplying Canadian
requirements but also a substantial export demand., It was mainly this
secondary. industry which produced the large volume of munitions which
Canada supplled t6. the allled cause in the recent war and a3ao the
suoplles of all klnds requlred in the war effort. '

‘To' attempt to detail thls secondary production is too ]arge a
subgect for a lecture of this type. 1In the last war the munitions
manufactured included merchant and naval vessels, aircraft, mechanical
transport, armored flghtlns vehicles, guns and small arms, gun ammu~
nition, small~arms ammunition, chemicals, explosives, instruments and
signals, mlscellaneous military stores, and so forth. A&t our peak
production, the estimated total value of these munitions ran to 3
billion dollurs @ year.. ' L :

Combined w1th tne reqourﬂe~ out;zned, ws have tmo transcontlnenthl
railway’ systems, with. & network of cornected railway lines serving the
populated areas and the primdry industries, and connected with the
dmericen railway systems to the South. 4&n extensive system of high— .
ways is found throughout the country. In addition, we have the St o
Lawrence haterwayq and the Great Lskes, 'a common transportation system
to both Canada’ and the United States., Other rivers and canal routes
connect New York State and the New England States with Cuebec and
Ontarig. Our air transport system provides a trans-Canada service.
and adequately serves the population as.a whole. The strategic
importance. of Caneda'° airfields in Newfoundland and elsewhere in
relatlon to world air transport is generally recognlzed.;

: Durlng the last war, the trunsportatlon ystem successfully met
the heavy demands placed upon 1t. '

Above all, we have an energetlc, 1nto111)ent, and uxllled populatlon, :
with zn 1ndustrlal mechine far in execess of the Canadlan consumptlve i
capa01ty. ‘Moreover, Canadian industry uses common engineering standards
with the United States, ard most of the productlon 1s 1ntarchdngeable.s

I would _riow llke to show you a few charts tnrow1ng some. light on
Canadats munltlons ‘capabilities as sHown in the last war, Charte are
asqembled baCk of lecture in game order as reference is made to them,

Flrst chart—~"productlon of Selected Raw Neter1als"~—summﬂr1zeu
some of the prlmary production we have besn ‘talking about, You will
note how sharply, for instznce, the aluminum- production fell off when
the wartime demands disappeared. A great dezl of our obher production,
however, has pretty well held up., . : ‘ .
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Second chart——ﬁVaIue of Canadian Var Production in the Major
Programs"~~shows theé dollar value of Canada'!s war production in the
major programs by half-year totals, '

Third chart—"Active Service Strength of the Canasdian Armed Forcesi:.
shows the active service totals we developedn—NaVy;.Airxﬁbrce;fArmy, S
and the grand total. It illustrates the point I made .about the rela—
tively small armed force Canada can raise, as related to the United
States figures. - , A ' : B -

Fourth-chart——"Esiimated Distribution of Canadian Labour Forpev—~
shows the -distribution of the labor force during recent years.. You will
notice war manufacturing coming wp from 1939 to a peak in 1943 and then =~
tapering off. : : S R IR

Fifth chart—"Sources and Disposition of Viar Man~Power®-—shows how
our manpower was mobilized: armed forces, war industry, civilian
industry, unemployed, and increase in labour force, & good deal of - .
the last item was made up, of course, of female labor that was not '
employed in peacetime. . : ' ‘

Sixth-chart—"Distribution of War Eﬂ?ioyment at Péak"%ésﬁoWé,"
that the armed forces and manufacturing are pretty well even.

Seventh chart--"Percentage Distribution of lanufacturing War . - .
Employment"——shows the distribution of manpower in_actualimanufactnring1,j
during the war, by various provinces. In British Columbia, on the
Pacific, we had a large shipbuilding demend. In the Maritimes, we.. . .
had the same. . Shipbuilding in the prairie Provinces was practically -
nil, as you would expect. ‘ R o

In our discussion today, I have endeavored to outline.Canadian
resources end the  Cznadian.industrial war potential as it was
demonstrated in the lastIWar, based bn'the'assumption that the o
war effort will be & joint war éffort.with.the United.States and will
involve total war., T i R ‘

I am not one who believes that the war effort required in the
next conflict will necessarily duplicate that of the last. I &m
convinced that the demands will be radically different. However,
I think thet we can safely assume, as I have alresady stated, that
the limiting factors will be manpower and primary materials. Under
these conditions, it seems to me ‘that planning to obtain Canada's »
maximum war produétion in conjunction with that of the United States
would envisage: ' B '

1. Maximum production from cur primary industries,

12
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2e MaXimum producticn from our basic chemical industries.

3. . Maximum secondary production, follow1ng maintenance of the
flrst two items, : '

Any 301nt ‘planming would also undoubtedly demand increaséd pro-
duction of primary materials, notaoly petroleum, Longer»range planning
would also envisage greater use of Canada's hydroelectrlc power fa0111t1es.

Assumlng total war and an immediate. cutback 1n civilian requxrements,
we would have available in the lndustriallzed areas of Canada, particularly
in the’ Prov1nces of Ontario and Quebec, -2 large secondary manufacturing -
industry with skilled labor forces capable. of undertaking a large . .
munitions program. .This secondary industrial capaciby would be dlrected
into the fields which a war effort would demand--ships, aircraft, me-.
chanical transport and armored fighting vehicles, guns, ammunition,
and the diverse chemical requirements, ranging from explosives to,
plastics, solvents, p01soned gas, 1nsect1c1des, and 50 On.

To maintain this 1ndustr1 1 war effort, however, it w111 be
necessary, as already stressed, for the Csnadian econcmy to draw upon
the American economy for many of the varied regquirements of modern
industry. Canada's dependence upon the United States for fuel in the
central region has already been pointed out. Expansion of Canadian
industry in many fields will be dependent upon the avallablllty of
equipment from the United States, A specific example of this is stain—
less steel equipment, which is largely used in the chemical industry
and is avallable only to & limited extent in Canada,

That we were. able to develop such a relatlvely large productlon
of munltlons 1n the last war was due to two facts: .

l.. e bullt up -our munltlons industry beioru thc United States
entered the war, drawing heav11y upon the United %tates for equipment
and general assistance,

2. After the Unlted States entered tne War, the. qydo Park hgree—
‘ment established the principle of -common supply effort, utilizing-the
resources of both countries to the greatest common advantaoe.

Much of the Canadian 1naustry creat@d fer the war cffort has been
absorbed into. our peacetime economy.. I believe a similar condition -
exists in the United States; namely, that there is no 1arge industrial
capacity surplus to current requirements.

When the question 1s asked, “%nat is Cunéda's 1ndﬁstr al potentlal
for war?" it raises the second question as to what will be required
over and above present industrial capacities. - 4 rapid expansion of




metal productlon; involving increased mining end smelting cepa01ty,
is not easily arranged. If increased fuel supplies are.required,
we can.readily expand coal production in western Canada, and our
petroleum and natural gas need only pipelines to insure their avail-
ability. Chemical industry can be readily expanded. .Qur Hydroelectric
power in the East is especially favorable to electrochemical industries,
and in Alberta we have the wide range of raw materlals Wnach can suoport
a large and varlod chemlcal 1ndustry. i

Qur experlence of the last war demonstrated our ability to proouce
munitions of all types in our central and highly industrialized -area.
It is in this most densely populated area that our major manpower supply
lies,

To obtain the maximum industriasl war effort from Canada, I think
it is very c¢learly evident that joint study and planning by the United
States and Canada should endeavor to lay down the basis of ‘a ‘common
producticn effort before the emergency arises, and in this way permit
Canada to develop its industrial potential in conformity with such -
plans and over-all requirements. Such pians should take into con-
sideration (1) new conditions of warfare which require dlspersal of
industry, for which Canada is well suited; (2) the heavy fusl and power
demards of certain industries, which can be readily supplied if located
in Cenada; (3) the adventages of utilizing primary materials es near
their source of qupply as poss:Lble°

In the last war, Canada achieved a oroductlon ef;ort far beyond
expectations, both in quantity and variety of production. I am con-
vinced, if and when the emergency arises, we can again exceed any
objectives that may be set. Hay I add that I am equally sure that
Canada and the United States togetner can far outstrlp the productlve»
effort that any other such unit cah produce. '

I hope my remarks provided you with some of the information you
desired., .If you want more specific information cn any phase of our:
industrial capacity, I am sure we can arrange for you to receive 1t,~

May 1 again thank you for the ooportunlty of addres51ng you.«

COLONEL bMARTT. Mr. Donzld is now ready for your questlons,'
gentlemen.

QUESTIONER: Mr. Donald, give us a ;ew words. in more detall about s
the prospects as you see them, for the Labredor iron ore.- :

MR. DONALD: I talked with the Labrﬂdor iron people the doy before
1 came down here. They have to build a railway from the Gulf about 200
miles in to the ore. '
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The area in wh¢ch the. depo@1ts are *ocated is well sunplled with
-water power. They are bulldwng a power plant there for electricity

for the mining operatlons and they expect to start shlpplng, as I
staued, in about five years' time, : .

One of the dlfflcultles, of course, lies in the fact that we do
not have year-round trensportat*on in the Gulf. & second difficulty
is that until the St. Lewrence Beaway plan is carried out, the large
ore carriers cannot get up the river through the canals. They are
both. tran sportation difficulties. o

There is undoubtedly a very large reserve of hlgh~oraae iron. cre,
and its dGVelopment.ls enplrely a guestion of marketing and transpcriation.

 QUESTION: Sir, what are the principal difficulties with the St.
Lawrence Seaway——political, financial, or. geographic, or all three?:

MR. DONALD: I am afraid I am not so familiar with the politicel
scene as I should be, but my understanding of the matter is that Canada
has slgnlfled a desire to go ahead, and has been walting on thu United
States._ I think tnat is the general plcture.

EQUESTIONER; dlr. Donald, weuld you. care to dlscu8° the dollar
problem that Canzda is having at this time?

MR. DONALD:z T am not an eccnomist, but I think the situation is
a relatlvely ‘simple one. Our economy, as I have sbtated, is based on
the production and export of primary mater;als, and of these our '
agrlcultural production (wheat), metal p;oductlon, pulp and paper
and lumber are large items., & large percentage of our exports
formerly went to Eurooe as, for example, our wheat shipments went to
Great Britain. ) :

Our meney is tied to your money. We are not in the so-called
sterling bloc, and consequently the countries outside this continent
to whom we export are having great alfflculty in finding ways and
means of paying us in United States or Canadian dollars, and our
imports from these countries do not offset our exports. 4t the same
time we are large importers from the United States.

I think there is another very important factor, which is some—
times overlooked, in the Canadian economy; that is a great’ deal of
the money paying for -our ‘exports came in the form of capital for new
developments. Much of that formerly came from Europe, Capital for
new developments is.now coming from the United States, but the economy
of the United States in so many ways parallpls our own that there is
not a demand for our exports. The result is that we are unable to
sell to the United States enough to balance what we purchase there,
and we are unablé to purchase from Eurcpe encugh to balance what we
sell there.

Rz:LJT“" C E
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. GENERAL HOLMAN: Mr. Donald, I think members of the College would
be very much interested in some of the work of the Joint War Production
Board-—some of the problems that confronted the board, the way they
were solved jointly, the combined efforts of the two countries, ‘the
way they got together, particularly in the ammunition field. TWould
you discuss those? . : ‘ S ' '

;MR: DONALDQ Yes. Pretty good stories come out of that.

I was looking after the explosives and chemical prcgram:in‘canadagf
~ We started in 1939, of course, and in 1940, with the fall of France, our
effort became very intense; and we were getting demands for all sorts

of things from Europe, I remember one incident in particular which
- has always seemed to me to highlight the relations between Canada and
. the United States, IR ’

‘ One morning I found on my desk a cable indicating that Great
Britain wanted us to provide a very large volume of fixed ammunition.,
We had never filled high—-explosive shells in Canada on a large scale
and we knew practically nothing about the operations. It was a-
pretty big order. I didn't know exactly what to do with it, but
1 knew there¢ was no use sitting and looking at it.

S50 I came to Washington to see the head of your smmunition division.
I to0ld him all my troubles—~how I had a big job to do and 1 didn't even
know where to begin, We discussed the various technical factors in-
volved--whether we were going to use TWT or whether we were going to

use pressed fillings of amatol, and that sort of thing. Finally, I~
asked if I could visit Picatinny, He said, "Yes, there is no objection,"

I went up to sece Picatinny, I wandered around there for & day and
finally got back in the commandant's office and discussed my problems
with him—how I didn't know where to start, and what I needed ware ‘
scme plans to build a plant and somebedy to teach us how to run it.
Finally, he said, Wir, Donald, do you see that chest of drawers over
there?™ 1 said yes. He said, "There is in that chest of drawers exactly
what you want, but, " he said, "I can't give it to you.¥ He said, "I
don't want you to tell anybody I told you sc."- o

. I went back to Washington snd ended wp in tihre same office again,
with the head of your ammunition division. I said I understocd he
had a lot of plans prepared and I wanted to know if I could use them.
He said he could not give them to me; they would have to go through
diplomatic channels. So I headed off for the diplemetic channels and
stated my. case before them, and I think it was within two or three
weeks! time that I was notified we could have these plans. '

. This was a pretty important thing, gentlemen, because, as’.you
will remember, France had collapsed, Britain was on her heels, and
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we dldn't know Whlgh way to turn, It‘was Just the dlfference between
gettlng somet 1ng done and not gettlng 1t done. I understand that -the
request, had to go Lo pretty hlgh quarters to get c]earea, but, 1n eny
event, the word came +hrough.}4", : R }

I sald to my mlnlster, “Mr. Howe, I Have flnelly sot thlS thlng
fixed. we had better .send. a plune down there to piek: up these plans.”
He said ‘all rlght. I thought about that a little and dedided that '
was only g01ng Ho make a show of it; so we sent a. couple of, fellaws
down, they came back Wit two trunks full of, plans, and, beoed on
them, e proceeded to erect flellnv plants.A,ym, e «

That kind of coooeratlon is tne thlng that meens more: thdn all
the wrltten treatles, arrangements, or anything else you can: make,
We had a number of incidents of that sort which kept cropping up,
and we recelved much help and assistence from your supplygofflceru.

Before we came 1nto tnls meetlng, I was mtnt;onlng Colonel J. P ,
Herris, your commanaant at. Plcatlnny, who formerly was Lookxnu after
your exp1081ves program in ths Pent gon Buildinge- Cime

fihen ‘you came into.the war, we had built up a large progrem;of.
explosives and chemicals for the British. But the British plants had
not been bombed, so we were sitting with, for example, in the case of
ammonia, a lerge productive capeacity and no place for the ammonia,
I was quderlng what to do about this when I got a call frox Colonel
Harris, He said, "How much.ammonia can.you give me?" I said,. "How.
much do you want¥" Hé said, "ie will take all you have." That meaiht
about 25 cars of ammonia a day. I said, "How soon deo you want it?" .
He said, "I'd like to.get it right away," 1 said, MA1L right.. l’ll
see if we can start shipping the stuff tomorrow.?, Then I ;suddenly:

e g

3D

thought about paynent. I said, Mait, Who 1s going: to pay for thls?“ﬂﬁ"

He saidy, "What do “you Want for it I sald, "y don't know."‘ "Well, ";f;
he ‘saidy “me mlll pay you what we ‘are paying, our .own oeoplc, plus LR
10 percenit, How is that?" I S”ld, "mhat‘s all rtéht, 50, far as, L
am concernedﬂ“,i . ' L o

S50 1 got'buéy on thevﬁhone. The next day we started that ammonla'v
rolling. I don't think the paper work on that caught up for at least
six months. , S e e

~ The 901nt I am trylng to. make is that it wes not a ratter of
bu31ness, it was a maiter of complete good falth between two peoole
who were confldent the other fellow would see the thing tnrough.,
And I think that is the thing that we have between Csznada and the
United States that probably provides & solution to most of the
'problems thut we haVa been talklng gbout todqy. ;
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. I remember another cne, The British wanted nitrogusnidine for
their flashless cordites, This was another incident of a cable .
arriving at my desk telling us they needed I think it was 100 tons .
a day of this stuff. Frankly, I didn't even know what nitroguanidine
wase 1 found out that it came from-cyanimide. So I came down to
the States, got hold of the fmerican Cyanamid officials, who were
friends of mine, and talked this over. I wanted to know if they
would come up to Cenada and build a plant. They eventually did.
What is more, they built that plant for us on a nonprofit basis.

That is, they charged all the expenses, and so on, in coarection
with it, but-there was never any profit or fee involved in building
that plent. A&nd that' plant came into production, from an unknown
process based on their work, in about six months! timev It was a
marvelous job; it was completely beyond Canada's ability to do
without that assistange. - = = 1 .

Of course, there were a few things that were in reverse. We
were able to do a few things and carry out a few things that you
were not in a position to do. But, generalily spesking, it is the
integration of effort between the two countries based on & common
viewpoint and common trust which I think is the important thing,

COLONEL SuARTT: I want to extend an invitation to our guests
to ask questions here, along with the students and faculty.

~QUESTICN: Sir, I wonder if you could tell us to what extent
the railway systems of Cznada and the United States are interlocked
and how much each system could operate over the other in case of
emergency, . - . .. . -

. MR. DONAID:; Our railways are laid out essentially for cast-west
traffic; that is for Canadisn traffic. Our lines north and south are
not so well laid out, possibly, 2s the lines east and west.,  But, as
you would ‘expect, there is 2 tremendous volume of traffic moving north
and south all the time across the railways, and they work together
very closely. For example, our Cansdian Reilway Commission works
under the same general regulations and rules as your Interstate = |
Commerce Commission; that is, as to6 the classification and handling
of materials, 5 ' ' T

1 would sayy; offhand; that it is just as easy to ship something
from Montreal to San Francisco as it is from lontrezl to Vancouver. .
Freight, so far as 1 know, is completely interchangeable, Jie endeavor
in Canada, of course, to use Canadisn transportation, for dollar '
reasons. o e . SRR L

QUESTION: Mr, Donasld, could you tell us something of ycur plans
and intentions for-the development of the St. Lewrence Viaterways and
how big a job is it?
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‘MR, DONALD: I cannot give you that now. It is a large develop-
‘ment, and I do noct have “the figures at hande Hydroelectrlc develop—
’menx, of course, is: tled in w1th 1t.

I don't regerd the problemq ds too serious. Canada built its
present ‘canal system when Canada's populatlon was about 4.5 million
people, ‘and I cannot see, with the population having grown to 13
million and the chﬁnges that have teken place, thet it is much of
a trick to enlarge it. g v

QUESTION. How far w111 the  south end of the new rﬂllroad that
is being built into the ore aepos1ts of Labrador for a distance of
200 miles be from the tranSﬂontlnental rallhead

MR, DONALD: Its southern end is nortn of Lnticosti Island. There
will be no rail connection with anytnlng. It will simply be a line
from the mines to the’ harbor. There is no connectlon with eny of tne
railroad systems. ,

 QUESTION: Could you tell us something about what Drogress has
been made betwesn your mobilization planning group in Canada and our
National Security Resources poard, and Whether you think it is satls—
factory° : : -

MR, ‘DONAID: I am supposed to know scmething about that. Perhaps
all I can say is thet we have a number of committzes that are now
Worklng, and these commlbtees are bringing to the surface a good many
of the factors that we have been talking about today and are trying
to clear a great many of the problems which we think w111 arises I
would say tnat we are’ Jus’c in t.he 1n1’clal stages. "

QUESTION: Nr. Donald, there is a difference of opinion ebout
the development of the oil fields and the gas in Edmonton area, as
to whether 1ndustry will come into that area or the raw materials
will go out. -What is your view ebout the deve;opment of the Edmonton
area?

MR, DONALD: The oil reflnlng development will be limited to the
local’requirements.‘ I think that is obvious. I think we will have 2
development in &lberta which will tend to parallel the development in
the Southwest of the United States. I don't mean it 1s going to be
anything as'big, but, in proportion to the Canadian pooulatlon, I
thlnk It w111 be" 31m11ar to the developnent of the American Southwest.

The thlng that prevents it from becoming a huge industrial develop-
ment is the United States tarlfi. In other words, an interesting
situation exists that is causing a great deal of concern to Canadians
and also-to westerners.

19
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Take the position of natural gas; it is close to the United States
border. You can move that natural gas over the United States border - to
a plant, and it won't cost you a nickel more than it will in the Canadian
plant on the other side., If you make all those preducts in the United
States, you have the whole United States market at your door--no tariff,
no restriction. Come back two feet over the Canadian border, and the
plant cannot ship into the United States because of the high tariff.

In all this industrial mcbilization and looking ahead, that sconomic
factor of the inability of Canadian manufactured goods to enter ths
United States is cne of the problems which prevents an increase in
potential,

Take calcium carbide. If I remember rightly, the duty on caleium

- carbide entering the United States is $40 a ton. That is more than it
costs to make it. The same situation occurs in many other things.
Canada gets backed up to either the Canadian demend or the export

demand other than that of the United States,

Those are the politico-sconomic factors which somehow or other are
going to have to be solved eventually,

‘QUESTION:: Mr, Donald, do you have zny thoughts as tc the use .
likely to be made of the ilberta 0il? Is it possible that this oil
might serve to relieve the requirements in central Cenada for American
coal?

IR. DONALD: I think sc, yes. I think Canada's position in oil is
becoming quite satisfactory in some WayS.

The Canadians are building a pipeline from the Alberta fields to
Superior alcngside Duluth, on lLake Superior. They are then going to
pick the oil wp in tankers, and I understand the Impericl Cil plent
at Sarnia is expected to replace most of its Lmericen imports with ,
that Canadian oil. Via the St. Lewrence we are also starting to draw,
by tanker, cil frcm the Middle East. '

So our fuel dependency on the United States will undoubtedly continue
to decrease, although we cannoct get away from the large import of coal,
except to the extent that ccal is replaced by. oil, ,

COLONEL SMARTT: Mr. Donald, I think that the entire'class and the
visitors have cbtained a clear picture of the industrial pctential of
Canada and how that potential ties in with that of the United States.

. On behalf of the Commandant, the students and faculty, and the guests,
1 thank you for bringing this nessage to us this morning. Thank you.

(12 say 1950--650)8
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Chart 2
VALUE OF CANADIAN WAR PRODUCT ION
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AS AT OCTOBER | IN EACH YEAR
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. DISTRIBUTION
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~ . Chart. 7 .

PERCENTAGE DISTRIBUTION
OF MANUFACTURING WAR EMPLOYMENT

BY MAJOR PROGRAM GROUP
JULY | 1943
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