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~ro James Richardson Donald, O.B.E., was born in ~ilontreal, 
Quebec, '/ Oc~ooer l~u° l~e re-ggived his B.A. and B.Sc. degrees 
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and assayers, of Nontreal, Quebec, and President, Donald- 
Inspection Ltd., Inspecting and ~''ies~ng" " ~ engineerSo He was 
chemist, Nichols Chemical Co., Ltd., 1913-I&; Chief Inspector 
of Explosives, Imperial Ministry of ~unitions, Ottawa, 19~6-I 
19~ Chemical Engineer, Canadian Packing Co;, Ltd;; Tornnt0, 
1919-21; J. T. Donald Co., Ltdo, iViontreal, 1922 todate, 
and Director General, Chemicals and Explosives, Department 
of Munitions and Supply, 3-939. He is a member "of the En~ineering 
Institute of Canadaj imerican Institute of Chemistry; Canadian 
Institute of liining and ~letallurgy, and the author of many 
technical papers. He was one of the original members of the 
Joint War Production Board set up under the Hyde Park Agreement 
and Chairman of the Canadian Section of the Joint Subcommittee 
on Chemicals and Explosives. He is a member of the Industriil 
Defe~se Board of Canada and actively associated with the 
Joint United States-Canada Industrial ~obiliza%ion Planning 
Committee in the field of "ciemicals and explosives. 
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.GENERAL HDi/~i;~.. During "World War II, the. United States was ~-~ 
frequent~iy referred to as the "Arsenal of Democracy"--the great 
providgr of•munitions for all nations waging war against the Axis 
Powers. V~hat 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~ truck s,~ ships, ammunition • and explosives, training air- 
craft, and so on. of egen more importance is the present and future 
economic potential of Canada. 

Wa have be~n mos% f6ftunate in securing as our-:speake z to talk 
to us on Canada a man with many years of experience in the industrial 
world as a Chemical engineer and consulting chemist. In the field 'of 
industr%al• mobilization, He was one of the original members of the 
Joint War Production Board set up under the Hyde Park Agreement and 
Chairman Of the Canadian Section of the Joint Subcommittees on Chemicals 
and Exples±ves. Currently, he is a member of the Industrial Defense 
Board of canada and adviser to the !v~inister of Trade and • Commerce. 

It is indeed a pleasure to welcome to the College, ~r. James R. 
Donald, who wil![speak to us on "Canadian Industrial Potential-for 
War." ~r. Donald. 

~R.. DONALD: General Vanaman, General Ho!man, members of the 
College, guests: I want, first of all, tothank General Holman for 
his very kind introduction. 

I was very much flattered, indeed, to be asked to address such a 
very distinguished audience. "I ; felt ~ustifi~dtin accepting .the invi%ation, 
for.a..nitmbe~ of.reasons. In'.th@ first place, as a Canadian~ I felt 
~"was an opportunity to tell you something of Canada,.~,bo~h.£n.~:-your : ~ 
interests,a~d in the intereSt' Of :Canad.a. 'lh the second, place, I-.rea.lized 
that, in Zhe e.ven~ of war, the audience i am addre~.sing .would :~ave. very 
vital and he.avy:~.responsibilitieS. Fi~i!~, it.permits me,...in a..very 
small way,. to~. express, my appreciation of the assistance and coop.eration 
I have always received~TrOm many of the supply, officers of your armed .... 
forces, particularly during t he.1939-19&5"war peri.o.d. If time ~ould 
permit, I could .tell yousome very interesting happenings which took 
place behind the scenes.~ • 

Our subject today is "Canadianindustrial Potential for.War.." 
As you know,. Canada is ~ a relatively small Country..in point of nt~mbers, 
although large in terms of territOryA I need hardly tell you that a 
population of 13 million can mobilize only a relatively, small.,~rmy, 
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particularly when compared with that of the United States, although the 
requirements of such an armed foroe are very numerous and complex. 
l~oreover, 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 important, 
are nothing like as Varied as yours, and many of our requirements, 
consequently, are imported from the United States. As a matt'er of 
fact, .it is generally assumed, as a rough, over-all figure, that 
Canadian production has a Uniied States dollar content of about 15 
percent. .The economies of the two countries are closely i~tegrated, 
and many of our larger industries have been developed by American 
capital and are subsidiaries of or closely connected With American : 
corporations. An independentwar effort by Canada, without the 
economic support of the United States, would, therefore, be subject 
to very severe limitations. 

In our discussion today, I thirfl< it is necessary to make a 
number, of assumptions. In the first place, I think we must assume 
that any major war will inevitably involve both Canada and the United 
States as allies. Secondly, ~'e mus~ assume that any such wa r will 
be total warfare, requiring all the resources tkie two countries ~can 
provide. Thirdly, from our joint experience-in the last war, I.~ 
believe we should asst~ne that, in the final analysis, 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 fro~ the coal-tar industry 
and the new petro-chemical industries; 

As a first step in our discussion of the Canadian industrial 
potential f'or war, I think we can, with advantage, review the 
Canadian economy in general, and I would like to do so hy referring 
to this large-.scale map of Canada (,exhibitinlg). (i~iap was not reproduced.) 

The greater part of the pbpu!ation of canada is-settled aiong.a. 
relatively narrow strip immediately north of the United: States border, . 
stretching from .the Atlantic .to the Pacific. "f~ithin this strip of 
varying width are to be found most of Canada's industrialplants ..... 
To the North. are to be found some of the major primary producers, 
notably pulp and paper and mining. However, the greater part of 
Canadian industry, especiAll# 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 Pro-Cambrian shield, much.of 
which is rcugh, rugged country not particularly adapted to agriculture, 
but which is .good mineral-prospecting country. 

On the extr.eme east lies the Island of ~ewfoundlandj which 
recently became the tenth orovince of Canada. Some of you probably 
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kc~ow.New/oundlandVery well as a result of war service there. Its 
strate•.g±c p0sition, as the most easterly part of North America at the 
entranc~ to' the Gulf of St. Lawrence, is obvious and well demonstrated 
by thebases you.have established there. 

I.ndustrially, Newfoundland is Basically a supplier of.raw matezials. 
The Wabana:iron deposits, located on an island just off the Avalon 
Peninsula,:'consti~tute a largereserve ol hematite iron ore containing 
about 52 psrm.ent iron. Thisore can be directly loaded into ocean 
vess:elS'-~hdshipp~edbywater , The' reserves are large and. are estimated 
at not:"lesS.t.han 3 billion tons~ with a present annual mining capacity 
of about-~l~5, million tons. ~ormally, this ore finds a market in Europe 
and in.Canada . . . .  

In the center of Newfoundland, at a place called Buchans,,tnere 
exists an important mining operation producing lead,.copper , and zinc 
concentrates, which are shipped by rail and ocean transport to world 
markets. 

There is also an i~oortant 9ulp andpaPer industry supporting 
two largemills producing newsprint and sulphite pulp. The plant 
at Corner~Breok on the westcoast is reputed to be the largest news- 
print mi!lin the world, with a daily capacitg of something over 
1,O00 tons. 

In~addition, there are important fluorspar deposits and some 
other minerals of importance. 

The secondary industries are minor in character, as would be. 
expected with a.total population of only• some 350,000, the majority 
of whom are dependent upon fisheries. " 

- TN~Island of ~e~foundiand is deficient in fuels,and, except for 
the local timber Supply,.all.fuels mustbe imported. 

Immedlate!ywest. of Newfoundland-and south of the Gulf of St. 
Lawrence lie~the ~aritime Provinces--Nova Scotia, New Brunswick, and 
Prince Edwerd Island° Bordering on the State of Maine, their-geographic 
and climatic:condi%i0ns are not dissimilar to those found in northern 
Maine. Their population comprises some 1.3 million persons. 

• On Cape-Breton Island,. at "the extreme northeast of. these provinces, 
is situated'the important steel-producing center of Sydney, utilizing 
the coal deposits. also found in this area and iron ore from the 7~abana 
dep.o.sits.-~0f:i~ewfoundland~ Steel ingo%"capacity of these operations is 
in the order of 825,000 tons per year, and at Sydney and New Glasgow 
well-equipped rolling mills and foundries produce a wide variety of 
steel productS, This .is the onlysteel capacity which derives both 
fuel and ore from Canadian sources. --- 
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Coal-mining operations at Sydney and s.t other points in the 
i(iaritimes, more particularly at Pictou and $oringhill, 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 operations in this are~ is generally con- 
sidered to be some 7 million tons per year. This coal finds its 
market in eastern Canada via the St. Lawrence W~terways° .The 
industrial area of eastern Quebec draws upon this source, and some 
of this coal moves up the St. Lawrence as far west as Toronto. Coal 
production of the Maritime Provinces is, however, inadeqaat~ 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 ~aper industry is also established in the 
Maritime Provinces, and there are salt and gypsum deposits which 
can be made the basis of certain chemical production. 

Secondary industries based on the s bee~groduction also exist 
and are important'.suppliers of secondary steel productS. 

The' "~ '~ ~ar~tlme Provinces also contain the Lmportant shipping centers 
of Halifax and St. John, which are open all winter when the St. Lawrence 
Waterways route is closed. There is also a shipbuilding industry at 
both these places° 

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 ne~ly discovered and extensive nlgh-grade iron-ora 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 360milliQn 
tons of 60 percent iron content, with much larger reserves of some- 
what lower grade. Immediate. plans call for conzlencement of production 
in about five years, time at the rate-of 5 million' t:ons per year. 
If the St. Lawrence ~!~aterways were completed., a doubling of that 
production to about 10 million tons oer year would be anticipated. 

In thissame area~at Lac Allard, are the new, large'titanium- 
ore deposits, which are being made the basis of the development of 
titanium oxide Production a% Sorelo This operation--the mining of 
the ore and the "recovery of titanium from iD--is commencing this year. 
The plant consists, of five electric furnaces of i~,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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/~s we proceed westward, we come to the Lake St. John area in 
Quebec, which is~Tamous for its large aluminum and pulp and paper 
industries based on the large hydroelectric developments of that 
area. Plants of the Aluminum Company Of Canada here located have 
an annualTrated capacity off some 500,000 tons of aluminum. During 
the last war they achieved a maximum annual capacity d some %96,000 
tons, which represent a substantial @roportion of the total world 
capacity for aluminum. I believe United States capacity is in the 
order of 800iO00 tons a year° The raw material for this aluminum 
production is bauxite, imported largely from British Guiana. New 
deposits are now being developed in Jamaicaby the Aluminum company 
as an alternative source of supply° The maintenance of t~is bauxite 
supply, as you can readily see, becomes of vital importance in the 
event of war. 

Farther to the ~est and in the St. Lawrence Valley, reaching from 
Quebec on the east to Lake 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 ener~yj has a seund agricultural 
industry, and in this ~eneral area are located many of Canada's largest 
industries, both primary and secondary. 

Based onthe hydroelectric power and @ulpwood supplies, there is 
a large pulp and paper industry, producing mainly newsprint but also 
high-grade pulps of different types., and fine papers. 

• South of the St. Lawrence, not far from the United States border, 
are located the well-known asbestos deposits, which produce a larg e 
percentage of the world's asbestos supply. 

Potential hydroelectric power sites on the St. Lawrence and else- 
where insure future supplies Of electric energy. 

At}Hamilton, on Lake Ontario, there is established a large steel 
industry with an ingot capacity of some 1,105,O00 tons a year and mills 
Bquipped to produce many 6f the secondary steel requirementS. This 
plant is largely dependent upon both American ore and American fuel. 

In this area are also to boO, foUnd copper refineries, rolling 
mills, chemical plants, automobile and aircraft fa'ctories, and the 
diverse Prodhction-of modern industry. 

Large ~oil refineries are located at' i~ontreal, .Toronto, and Sarnia, 
supplying eastern Canadian~requirements of fuel oils and refinery pro- 
ducts. All these operations are dependent .apon imported oil The 
refineries at ~ontreal draw their oil supply from world~markeZs via 
the St. Lawrence ~vater?lays and the pipeline from Portland~ to ~0ntreal. 
At Toronto and Sarnia, crude oil imports are mainly from the United 
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States. The Sarnia plant of Imperial Oil Limi+ded is cozmected by pipe- 
line with the pipeline systems of the United States ~o the South. 

Important chemical developments in this area include Sul~huric 
acidplants, alkali and chlorine plants~ synthetic fiber plants, a 
large synthetic rubber plant at Sarnia based on raw materials from 
the oil refinery there, cyanamide and synthetic ammonia plants, 
fertilizer plants, and so on. The sulphuric acid industry makes use 
of pyrites produced in Canada as a by-product of other mining operations 
and of elemental su]phur imported from the Texas area in the United 
States. The alkali and chlorine industries utilize salt from the 
~i~g~xsPeninsula deposits, ~hich are a continuation of the salt 
deposits also found under Detroit. 

At Sorel; as I already mentioned, just east of ~iontreal, is the 
new titaniumpr0duction. 

At Shawinigan Falls is located a large chemica.l industry based 
on production of calcium carbide~ making use of the relatively cheap 
hydroelectric/@ower available at this point. The present rated ca- 
pacity for calcium carbide is in the :0rder of 20.0,000 tons per year. 
Also at ShawiniganFallsthere is located, so far as I know, the 
only plant in i~or:th America for the production of acetylene black, 

" an essential ingredient of modern dry batteries~ 
. . .  . ' , . . . . .  , : 

Another important unit" Of d~lem:ical industry is the plant at ~ 
Niagara Falls in Canada, utilizing cyanamide as a raw material and 
producing ni~roguanidine, as essential constituent of the new~ t~e 
of flashless propellants. This plant, also, so far as I am a~'are, 
is the only source of this important c~emicai in i~orth America. 

At Valleyfield, near i'~Iontreal, is lodated the large military 
explosives plant erected during the war, which is now being maintained 
a's part of the Canadian defense program. This plant is equipped to 
produce propellants and high ex#losives, fat Quebec, east of ~4Iontreal, 
we have an arsenal producing small-arms ammunition. Just 0u~side 
Montreal we have a large shell-filling plant ; which is also beihg 
maintained as part of the Canadian defens8 program. 

To th'e north o f  t h i s  large industrial area lieS t~i~' im>0rtant 
mining territory containing some Of Canada's most important metal 
pr0ducer's. In northwestern Quebec are to be found copper, zinc, 
and gold producers, with a large copper smelter located at l~oranda. 
Copper from this smelter is refined in the IViontreai area. 

At Sudbury, farther west, are the large mines and smelting 
operations of the International i4ickel Company, which supply some 
90 percent of the world's requirements of nickel, as well as a large 
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production of copper. Also recovered from these operations are important 
quantities of the platinum group of metals. 

At Sault Ste. ~iarie, lying between Lake Superior and Lake Huron, 
is established Canada's third large steel plant, with an (ingot capacity 
of some 1 million tons a year. 

N0rth of Lake Superior lies rough Laurentian count~y dottedwith 
lakes, ~ sparsely settled, but containing important pulp and paper mills 
and Some ~ imp ort ant mining operations. Its industrial potential, from 
a war standpoint, is mainly in its pulp and paper industry. There is 
also some iron-ore production at Steep Rock, which is becoming in- 
creasingly important in making Canada less dependent on imported 
iron ore. 

To the west of the lakes and east of the Rockies, stretching 
north from the United States border, lies the great prairie basin, 
long noted f~0r its . agricultural production, and with a population of 
about 2.7 million. 

The pmairies are bounded on the north by the Pre-Cambrian shield, 
in which importanbmineral resources are located. For example, some 
1,1CO miles north of the United States border and just outside the 
Arctic Circle on'Great Bear Lake are to be found the famous Eldorado 
uranium mines, the most im@ortant source of uranium on this continent. 

In ;Saskatchewan and Alberta is found one of the large coal reserves 
of the'world. The coal varies in quality from lignites in the East to 
high-grade bituminous and semianthracite in the foothills of the Rockies 
to the West. 

For many years 'Canada's only major 0il field was located at Turner 
Valley'in I sSuthern Alberta. However, more recently, in the Edmonton 
area a little farther north; extensive new 0il fields have been discovered, 
which constitute the greatest/postwar industrial development in Canada. 
Although only under development for some three years, it is now believed 
that these oil fields will rival those of east Texas. In addition to 
the oil fields, the oil sands, some 300 miles north of Edmonton, con- 
stitu~e a further important potential petroleum reserve. 

In Alberta there also exist large qu~htities of naturalgas, and 
proposals are now being made for the transmission of this gas east, 
west, and south. 9~ile various estimates have placed the present 
known natural gas reserves at some 7 trillion cubic feet, potential 
reserves are considered to be very much larger. 

• .'-, , 

The Province of Alberta, bounded on the west by • the Rocky iViountains, 
is unusually rich in natural resources, in addition to the prairie 
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agricultura 1 land, coal, end oil referred to, h3~rOelectric power is 
available from the rivers on the eastern wa5ershed of the Rockies, and 
also v~r~ous economic minera]s are to be found. 

The industrial development of the prairie Provinces to date has 
not been great. The city of ~innipeg in Manitoba, the third largest 
city of Canada, is a great transportation center, one of the largest 
on the continent. In and around V~innipeg 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. 

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

At Flin Flon in northern f~anitoba, on the border of Saskatchewan, 
is located the Hudson . .... Bay ~llnln~ and Smelting Company, an-important 
producer of cogper and zinc~ 

In general, the industrial development of Saskatchewan is rela- 
tively limited, but occurrences of salt beds and potash deposits in 
the prairie basin are potential sources of new industry. 

At Calgary in Alberta is a synthetic ammonia plant estabiisned 
during the war, using natural ~as as a source of hydrogen~ This 
p.lant, now a fertiiizer producer, is an important asset in Canada's 
indust~ial .war potential. 

The availability of petroleum, coal, electric power, and salt, 
to ge%her with hydroelectric energy and low-priced natural gas, provide 
the necessary foundation for a wide range of industries. It seems 
probaSle that the natunai resources of Alberta will lead eventually ~ 
to an industrial development paralleling that in your Southwest, 
provided t~at:the markets for the products exist. 

West of Alberta lies the Pacific Province of British Columbia, 
which in recent years has seen the most rapid growth in population 
of any part of Canada. 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. An important shipbuilding industry ale0 exists in vancouver. 

At Trail in the interior of British Columbia, near the United 
States border, are to be found the large smelting opegatiSns of Con- 
solidated ~lining and Smelting Company of Canada, based on ore produced 
at the imberley mine near-by, where one of the great lead and zinc K 

° . ,  

deposits of the world is located. This smelter has a production 



capacity of some 250~OCO tons of lead a year and some 165,000 tons of 
zinc, witbproduction ~ of smaller quantities of various other metals 
found in the lead-zinc ores. Large hydroelectric installations Sup~)ly 
these operations with power, and there is a large ~ater-powerreserve 
in the general area. 

In addition to its metal production, Consolidated Mining a~d 
Smeltin~ Company has built up a large chemical~operation, wiZh sulphuric 
acid production in the order of 1,200 tons a day and ammonia production 
of some 250 tons a day. While these products normally find their way 
into the fertilizer markets, they constitute an important potential 
war capacity. Part of the ammonia is manufactured from electrolytic :.. 
hydrogen, which makes this plant an important source of heavy water. 

In and around Vancouver on the Pacific coast, the largest city in 
BritiSh Columbia, are to be found substantial secondary industries 
supplying the needs of the province. 

British ColumSia has .large reserves of water power, and these are 
presently being considered for a possible expansion of our aluminum 
industry° 

To sum up: 

We have in Canada three.steel plants, located at Sydney, Nova 
Scotia, and Hamiltonand Sault Ste. ~arie, both in Ontario, with a 
total ingot capacity of some 3 mil].iontons ayear,"a~d a milling .... :"~: 
capacity to cQnvert to secondary 9roducts.~-rails, sheets~ structural 
plates, forms, and so.on. The plants located it H~,milton and Sault 
Ste. ~arie are dependentupon ~nerican coal and largs!y 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 reasons. 

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

We are.one of the main lead suppliers of the world, with a 
capacity Of some 250,000 tons of lead a year. " 

"~e are supplying some 90 percent of the world's nickel require- 
ments from the Sudbury ores. ..- 

O u r  aluminum industry, with a capacity of. some 500,000 tons a 
year, represents some 25 percent of the world capacity. 

Our a~bestos mines are one 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. 

~e are an important producer of the platinum group of metals and 
also of gold and silver, although the latter are not usually considered 
as vital to war production. 

Our pulp and paper production exceeds any probable wartime demand 
which may be made upon it. 

In the basic chemical field, we have a large production of 
sulphuric acid, in the order of 800j000 tons a year~ a ,yntnetlcS ' " 
ammonia capacity of 220,000 tons a year; and an alkali industry 
producing substantial quantities of caustic soda, chlorine, and 
sodium carbonate. 

Based on hydroelectrio energy, we have a large eiectrocnemical 
industry~ Our calcium carbide production is large, amd we produce 
substantial quantities of ferroalloys and other electric furnace 
products. 

We also have a synthetic rubber production, With a capacitx 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. 

In eastern Canada we have a coal-mining capacity of some 7million 
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 Ontario and Quebec 
amounts to some 28 million tons a year and is made UP largely by imports 
from the United States. Currently, oil is reolacing some~ ofthis coal 
demand. 

Until recently, practically all Canada's petroleum requirements, 
now amounting to some ll0 million barrels a year, were imported° The 
discovery of the new oil fields in Alberta is rapidly reddcing our 
dependence upon foreign sources of oil. There is reason to believe 
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 s%oplies and war ootential is self- 
evident. 

The naLural gas 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 hays a large secondary manufacturing industry, mainly centered 
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 S~plied to the .allied cause in the recent war and also the 
supplies of" all kinds required in the war effort. 

To' attempt to detail this secondary production is too large a 
subject for a lecture of this type. In the last war the munitions 
manufactured included merchant and naval vessels, aircraft,: mechanical 
transport, armored fighting .vehicles, guns and small arms, gun ammu- 
nition, smai-!-arms ammunition, chemicals, explosives, instruments and 
signals, ~ miscel].s~~eous military stores, and so forth. ~ our .peak 
production, the estimated total value of these munitions ran to 3 
billion dollars a year. 

Combined with'the resources outlined, we have two transcontinental 
railwaysystems, with. a network of cormected railway lines serving the 
populated" areas and the primary industries, and connected wit~l the 
American rai].way systems to the South. An extensive system of high- 

C' ways is found throughout the country. In addition, we have the Sto 
Lawrence ~ate~Nays and the Great Lakes, a common transportation system 
to both Canada" and the United States. Other r2vers and canal routes 
connect New York State and the New England States. v~ith "~uebec and 
Ontario. Our air transport •system provides a trans-Canada service 
and adequately serves the population as a whole. The strategic 
importance of Canada's airfields in Newfoundland:and elsewhere in 
relation to world air transpor.t is generally recognized. 

During the last war, the transportation system successfully met 
the heavy demands placed upon it. 

Above all, we have an energetic, .intelligent, and skilled population, 
with an industrial machine far in .excess Of the Canadian consumptive 
capacity. Noreover, Canadian industry uses common engineering standards 
with the United States, and most of the production is interchangeable.. 

I would now like to show you a few charts throwing some light on 
Canadals munitions capabilities as shown in the last war, Charts. are 
assembled back" Of lecture in same order as reference is made to them. 

• . ° 

First chart--"Pr0dUction of 5elGcted Raw ~aterlals,--summarizes 
some of theprimary production we have been~talking about. You will 
note how sharply, for instance, the aluminum production fell off when 
the -~artime demands ..disappeared. A great deal of our other production, 
however, has pretty well held up. .... 

ll 



1, 54 

Second chart--"Value of Canadian ~ar P~oduc%ion in the Major 
Programs"--shows the dollar value of Canada's war production in the 
major programs by half-year totals. 

Third chart~"Active Service Strength of the Canadian £rmed Forces~- 
sho'~s the active service totals we developed--1'ia-~y, Air. Force, Armyj 
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. 

Fourth chart--"Estimated Distribution of Canadian Labour Force"~ 
shows the:distribution of the labor force during recent years. .Youwill 
notice war manufacturing coming up from 1939 to a peak in 19L3and then 
tapering off. • 

Fifth chart--"Sources and Disposition of ~ar Nan-[Po~er"--shows how 
our manpower was mobilized: armed forces, war industry, civilian 
industry, unemployed J and increase in labour force. A 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 E~loyment at Peak"--shows . .  

that the armed ~forces and manufacturing are pretty well even. 

Seventh chart--"Percentage Distribution of ~,Janufacourlng War 
Employment "--shows the distribution of manpower in actual manufacturing 
during the war, by various provinces. In BritiSh Columbia~ on the 
Pacific, we had a large shipbuilding demana~. ~ In the Maritimes, we 
had the same. Shipbuilding in the prairie Provinces was practically 
nil, as you would expect. 

In our discussion today~ I have endeavored to outline .Canadian 
resouroes end. the Canadian, industrial war potential as it was 
demonstrated in the last warj based on the asstmption that the 
war effort w%ll be ~ joint ~ar effort.~it.h..$he..UnitedlStates and ~!ill 
involve total war. 

I am not one who believes that the war effort required in th@ 
next conflict will necessarily duplicate that of the last. I am 
convinced that the demands will be" radically different. However, 
I think that we can safel X assume. as i have already stated~ that 
the limiting factors will be manpower ana primary materials. Under 
these conditions, it seems to me%hat planning to obtain Canada's 
maximum war production in conjunction with that of the United States 
would envisage : 

i. Maximum production from our primary industries. 

12 



IS55 

2. Maximumproduction from our basic chemical industries. 

3., Maximum secondary production, following maintenance of the 
first two.itemso 

Any joint planning would also undoubtedlydemand increas@d pro- 
duction of primary materials, notably petroleum. Longer-:range planning 
would also envisage greater use of Canada's hydroelectric power facilities. 

Assuming total war and an immediatecutback in civilian requirements, 
we would have available in the industrialized areas of Canada, particularly 
in theProvinces of Ontario and Quebec, a large secorAary manufagtuzing 
industry with skilled labor forces capable of undertaking a large : 
munitions program. This secondary industrial capacity would be directed 
into the fields which a war effort would demand--shipsj aircraft, me- 
chanical transport and armored fighting vehicles, guns, ammunition, 
and the diverse chemical requirements, ranging from explosives to 
plastics, solvents, poisoned gas, insecticides, and so on. 

To maintain this industrial war effort~ however, it will be 
necessary, as already stressed, for the Canadian economy to draw upon 
the American economy for many of the varied requirements of modern 
industry. Canada'sdepe~ence uponthe United States for fuel in the 
central region has alreadybeen pointed Out. Expansi0n of Canadian 
industry in many fields will be dependent upon the availability 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 available only to a limited extent in Canada. 

That we were able to develop such a relatively large produc%ion 
of munitions in the last war was due to two facts: 

i. ~@e built up our munitions industry before the United States 
entered the war, drawing heavily upon the United States for equipment 
and general assistance. 

2. f~ter the United States entered the war, the Hyde Park Agree- 
ment established the principle of eon~mon supply effort, utilizin~ the 
resources of both countries to the greatest cbmmon advantage. 

~uch of the Canadian industry created for the war effort has been 
absorbed into our peacetime economy. I believe a s~r~ilar condition 
exists in the United States; namely, that there is no large :industrial 
capacity surplus to curren~ requirements. 

~'~hen the question is asked, "V~hat is Canada's industrial ~otential 
for war?" it raises the second question as to -¢~hat will be required 
over and above present industrial capaoities. A rapid ~xpansion of 
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metal production~ involving increased mining and smelting capacity, 
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 mate:rials which can support 
a large and varie~ chemical industry. 

Our experience of the last war demonstrated our ability to produce 
munitions of all types in our central and highly industrialized-area. 
It is in this most densely populated area that our major manpower stkoply 
lies, 

To obtainthe maximum industrial war effort from Canada, I think 
it is very clearly evident that joint study and planning by the United 
States and Canada should endeavor to lay down the basis of a common 
production effort before the emergency arises, and in this way permit 
Canada to develop its industrial ~otential in conformit~ with such 
plans and over-all requirements. Such plans should take into con- 
sideration (1) new conditicns of warfare which require dispersal Of 
industry, for w~.ch Canada is well suitedj (2) the heavy fuel andpower 
demands of certain industries, which can be readily suyplied if located 
in Canadaj (3) the advantages of utilizing primary materials as near 
their source of supply as possible. 

In the last war, Canada achieved a production effort far beyon~ 
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~ Nay I add that I am equally sure that 
Canada and the United States together can far outstrip the productive 
effort that any other such unit can 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 7~e can arrange for you to receive it° 

~ay I again thank you for the opportunity of addressing you. 

COLONEL ~LARTT= Mr. Donald is now ready for your questions, 
gent lemen. 

QUESTIONER: Mr. Donald, give us a few, words in more detai& about 
the prospects as you see them, for the Labrador iron ore.° 

MR. DOI~ALD: I talked with the Labradori~ron people the day before 
I 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 which the deposits are located is well supplied With 
water power. They are building a power plant there for electricity 
for the mining o~erations and they expect to start shipping, as I 
stated, in about five years' time. 

One of the difficulties, of course, lies in the fact that we do 
not have year-round transportation in the Gulf. A second difficulty 
is tha~ until the St. Lawrence Beaway plan is carried out, the large 
ore carriers cannot getup the river through the canals. They are 
both transportation difficulties. 

There is undoubtedly a very large reserve of high--grade iron ore, 
and its development is entirely a question of marketing and transportation. 

QL~ST!ON: Sir, what are the principa I difficulties w~ith the St. 
Lawrence Seaway--political, financial, or geographic, or all three? 

MR. DC, i~ALD: I am afraid I am not so familiar with the political 
scene as I should be, but my understanding of the matter is that Canada 
has signified a desire to go ahead, and has been waiting on the United 
States. I think that is the heneral picture. 

QUESTIONER: "~ ~.r. Donald, would you care to disc.use $he dolla.r 
problem that Canada is havin¢ at this tier.e? 

i~R. DON~K~D: I am not an economist, but I think the situation is 
a relatively si~nple one. Our economy, as I have stated, is ba~ed on 
the production and expor~ of primary materials, and of these our 
agri¢ultUral production (wheat), metalproduction, pulp and paper 
and lumber are large items. A large percentage of our exports 
formerly went to Europe as, for example, our wheat shipments went to 
Great Britain. 

Our money is tied to your money. We are not in the so-called 
sterling bl0c, and consequently the countries outside this continent 
to whom we export a.re having great difficulty in findin~ ways and 
means of paying us in United States Or Canadiandollars, and our 
imports from these countries do not offset our exports. At the same 
time we are large import~ers from the United States. 

I think there is another very important factor, whiah is some- 
times overlooked, in the Canadian economy~ that is a great deal of 
the money paying for our export s came in the form of capital for new 
developments. ~iuch of that formerly came from Europe. Capital for 
new developments is.now comin& from the United States, but the economy 
of the United States in so many ways parallels 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 unable to purchase from Europe enough to balance what we 
~ . e  ' .~L~1. there. 
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GENEPJ~L HOLVf~: Nr. Donald, ! think mevioers of the College would 
be very much interested in some of the work of the Joint 9~ar Production 
Board--some of the problems that confronted the board, the waythey 
were solved jointly~ the combined efforts of the two countries~ the 
way they got together, particularly in the ammunition field~ ~ould 
you discuss those? 

~R~ ~ONALD: Yes. Pretty sood stories come out of that, 

I was looking after the explosives and chemical program in Canada. 
l~e started in 1939, of course, and in 19~0, with the fall of France, our 
effort became very intense, and we were getting demands for all sor~s 
of things from Europe. i remember one incident in particular which 
has always seemedto me to highli~nt the relations between Canada and 
the United States. 

One morning I found on my desk a cable indicating that Great 
Britain wanted us to provide a very large volmme 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, bus 
I knew there" was no us~ sitting and looking at ito 

So I came to ~vashinston to see the head of your a~]Unition division. 
I told him all my troubles--how I had a big job to do and I didn't even 
know where to begin. ~e discussed the various technical factors in- 
volved'-whether we F~ere going to use Ti~T or whether we were going to 
use pressed fillings of amatolj and that sort of thing. Finally~ I 
asked if I could visit ?icatinny. He said, i'Yes, there is no objection." 

I went up to see Picatinnyo I wandered around there for a 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 were 
some plans to build a plant and somebcdy to teach us how to run it. 
Finally, he said, "]vir. Donald, do you see that chest of drawers over 
there?" I 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 so." 

I went back to Washington and ended up in t~e same office again, 
with the head of your anm~unition division. I said I understood 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 diplomatic 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 imoortant thing, gentlemen, because, asyou 
will remember, France had collapsed, Britain was on her heels, and 
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we did n't know ~h:ich wa~,,,%,o t~arn~ .... It,was just ,t~he ~ difference between 
getting ~ ~ome~lhg, done..an~ "no t. getting it: done.i" io understand that-the 
request ha~/Zo, go .to .9~r~tty high quarters toige~ C].~red~, buh., in. any 
event:~ !the":Wbfd came through. " : 

I~aid'to ' " " ' "~ ' " my-minist@r, 9ir... Howe, I have fi-n~.lly'gOt this thing 
fixed. ~e had Setter[send. a plane do-~m ithere .to .gick up :these plans," 
He said all right..[~ :I..thohght about tha~ a [little .end d~cided ~. that 
was only going ~tO make a show of it j so ~e sent ¢ COUple of,;'fellpws 
down, they;ca~e ;back. with .two trunks full of;'~!ans,.-and, based o.n 
theml We p:rbceeded b.0 erect filling pls.nts, ~ . . ::~ 

That kihd, of cooperation is the tl~ing that msens., more /than all 
the written tr~at{eS~ arrangements~ or anything else .you can make. 
We had a number of inci4ents of that sort which kept cropping up, 
and we received much help and assistance from your supgly.~o~ficWrs. 

Before we came into this • meeting, I was mentioning Colonel..J..:P. 
Harris, y ou~ commandent at P£catinny, who formerly was iooh[ng after 
your explosives program in-the Pentagon Buiiding,~ -~ 

'4Vhen you came into.the war, we had built up a large program/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 af 
ammonie, a large productive capacity and no place for the ammonia, 
I was wondering what to do about this when"l got s call ,from Colonel 
Harris. Hesaid, "How much.ar~monia can yougive me?, I said, "How 
much do you want.?" He said, "V~e will take ell you have°" That meaht 
about 25 cars of ammonia a day. I said, "How soon do you want it?" 
He said, "I'd like to.get it right away." I said,-"Al~ ri~ht. ~ Irll 
see if we can start shipping the stuff tomorrow.'} Then I suddenly 
thought about payment. .I said, "%'ait'. :~ho is" goi.ng, to pay for this? i'~., 
He said, "What dg. you want for it?" i sa{d,""I don~t know.'" "~@ell%".. 
he said~ ~ will pay you what we are paying our o~n people, plus ..- 
I0 percent ," Ho~ is that?" I said, "That's all right, so, f~(r.as, I ~ ,:.i~ 
am conce£ned~" :., 

So I got busy on the phone. The next day we Started that a,mn)onia 
rolling. I don't think the pager work on that caught up for at least 
six months. 

~ e point I am trying to , make.- is that .it was not a matter, of 
busineSsj 'it was a ma.tterof Complete lgood faith bety~een, two people 
who were confident the other fellow would see the thing through. 
And I think that is the thing that we have between C~.nada and the 
United States that.probably provides a solution to most of .the 
problems thatwe hive been talking abo~t :today. ~ 
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I remember another one. 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 lO0"tons 
a day of this stuff. Frankly~ I didn,t even know what nitroguanidine 
was.. i found out that it came from-cyanimide. So I came down to 
the States, got hold of the ~erican Cyanamid officials, who were 
friends of mine, and talked this over~ I wanted to kndw if they 
would come up tO Canada and build a plant. They eventually did. 
~hat is more, they built tha~ plant for us on a nonprofit basis. 
That is, they charged all the expenses, and so bn, in connection " 
with it, but there was never any profit or fee involved in building 
that plant. And that plant came i~o production, from an tu]known 
process based on their work, in ebout six monshs ~ t~me6 It was a 
marFzelous job; it was completely bezond Canada's ability to do 
without that assistance. 

Of course, there were a few things that were in reverse. ~e 
were able to do a few things and carry out a few things that you 
were not in a position to do. But~ ~enerally soeaking, it is the 
integration of effort between the two countries-based on a common 
vie~@oint and common trust which I think is the important thing, 

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

QUES ~'o~T" Sir, ........ I wonder if you could tell us to what extent 
the railway systems of Canada and the United States are interlocked 
and how much each system could operate, over the other in case of 
e me.r ge ncy. 

MR; DCN~LD~ Our railways are l a i d  out ess~ntially foreast-west 
trafficj ghat is for Canadian traffic. Our lines north and s'outh are 
not so well laid. out, possibly, as the lines east and ~est. But~ as 
you would expect, there is a tremendous volmme of traffic moving north 
and south all the time across the railways, and they work together 
very closely. For example, our Canadian Railway Commission works 
under the same general regulations and rules as your Interstate 
Commerce Commissionj that is, as to the classification and hafidling 
of materials. 

I would says offhand, that it is just as easy to ship something 
from Montreal to San Francisco as it is from Mo~real to Vancouver. 
Freight, .so far as I Know, is. comple~e!y interchangeableJ ~e endeavor 
in Canada, of course, to use Canadian trsnsportation~ for dollar 
reasons. 

• ' r - r  

~UESP~ON: ~ir. Donald~ could you tell us something of your plans 
and intentions for the development of the St. Lawrence ?Jaterways and 
how big a job is it? 
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I.~R. DONALD: I Cannot give you that now. It ~'s a large develop- 
ment, and I do not have 'the figures at hand. Hydroelectric develop- 
me'nt, o£ cours e, is tied in with it. 

I don't regard the problems as too serious. Canada bu3.it its 
present canal System when Canada ' s population was about £. 5 million 
people, and I carmot see~ with the population having grown to 13 
million and the changes that have taken place, that it is much of 
a trick to ,enlarge it 

QUESTION: ~ How far will the south end of the new railroad that 
is being built into the ore deposits of Labrador for a distance of 
200 miles be from the transcontinental railhead? 

~IR. DOi~ALD: Its southern end is north of Anticosti Island. There 
will be no rail connection with anything. It will simply be a line 
from the mines to the harbor. There is no connection with any of the 
railroad systems. 

QUESTION: Could you tell Us something about what progress has 
beenmade between your mobilization 9~anning group in Canada and our 
National Security Resources Board, and whether you think it is satis- 
factory-? 

I~R. DONALD: I am supposed to know something about that. Perhaps 
all I can say is that we have a number of committees that are now 
working, and these committees 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 will arise. I 
would say that we are just in the initial stages° 

QUESTION: ~ir. Donald, there is a difference of opinion about 
the development of the oil fields and the gas in Edmonton area, as 
to whether industry will come into that area or the raw materials 
will go out. ~hat is your view about the development of the Edmonton 
area~ 

MR. DONALD: The oil refining development will be limited to the 
local requirements. I think that is obvious. I think we will have a 
development in Alberta which will tend to parallel the development in 
the Southwest of the United Ststes~ I don't mean it is going to be 
anything as big,. but, in proportion to the Canadian population, I 
think it:will be similar to the development of the"American Southwest; 

The thing that prevents it from becoming a huge industrial develop- 
mmnt is the United States tarifi'. In other words, an interesting 
situationexists that is Causing a gr~at deal of concern to Canadians 
and also to westerners. 

19 

R[CTED 



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 products 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 ahip into the United States because of the high tariff. 

In all this industrial mobilization and looking ahead, that economic 
factor of the inability of Canadian manufactured goods to enter the 
United States is one of the problems which prevents an increase in 
potential. 

Take calci~n carbide. If I remember rightly, the duty on calei~ 
carbide entering the United States is $&O 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 dQmand or the export 
demand other than that of the United States. 

Those ar~ the politico-economic factors which somehow or other are 
going to have to be solved eventually. 

~UEST!ON: ~Ir. Donald, do you have any thoughts as to the use 
likely to be made of the Alberta bi~? Is it possible that this oil 
might serve to relieve the requirements in central Canada for ~merican 
coal? 

~R. DONALD: I think so, 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 Lake Superior. They are then going to 
pick the oil up in tankers, and I understand the Imperial Oil plant 
at Sarnia is expected to replace most of its ~nerican imports with 
that Canadian oil. Via the St. LawTence we are also starting to draw, 
by tanker, oil from the ~iddle East. 

So our fuel dependency on the United States will undoubtedly continue 
to decrease, although we cannot ~et away from the large import of coal, 
except to the extent that coal is replaced by oil. 

COLONEL SiV[~RTT: E@. Donald, I think that the entire class and the 
visitors have obtained a clear picture of the industrial potential of 
Canada and how that potential ties in with that of the Unit3d States. 

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

(12 ~v~ay 1950--650)S 
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