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THE PRESIDENT, 
THE W mTE HousE, 

Washington, D. 0. 

JuLY 14, 1941. 

DEAR MR. PRESIDENT: I have the honor. to transmit herewith 
Part III of the reports of the St. Lawrence Survey. In this part an 
attempt is made to indicate the possibilities of traffic through the 
St. Lawrence Seaway and the savings in transportation costs that will 
accrue as a result of cheap water transportation. This study is 
based upon detailed investigation of individual industries. 

The summary of facts and conclusions is given in the letter of 
submittal of Dr. N. R. Danielian, Director of the St. Lawrence 
Survey. 

Very sincerely, 
WAYNE c. TAYLOR, 

Acting Secretary of Commerce. 
m 



LETTER OF SUBMITIAL 

The Hon. SECRETARY OF CoMMERCE, 
Washington, D: 0. 

JULY 101 1941. 

DEAR MR. SECRETARY: I have the honor to submit herewith 
PART III of the St. Lawrence Survey reports. This report attempts 
to evaluate the possibilities of commercial traffic through the proposed 
St. Lawrence Seaway, and to analyze the rate and cost advantages of 
the Seaway as compared with alternative means of transportation. 

To determine the economic consequences to shippers and con
sumers the Survey made a study of comparative rates via rail and via 
Seaway and the indicated savings in transportation charges due to the 
Seaway are ehown in this report. 

To determine the economic consequences to the Nation as a whole, 
a study of comparative costs was made and the mdicated savings 
in total national costs due to the Seaway are also shown here. 

The report is in two sections: The first section consists of 4 chapters 
where there is given an extensive discussion of principles and methods · 
of analysis, and the over-all results of the whole study; the second 
section includes a series of 17 separate studies, each of which is 
devoted to an analysis of a different commodity or a group of related 
commodities suitable for transportation via the Seaway. 

It should be made clear that these studies do not purport to include 
all of the commodities which are produced or consumed in the Great 
Lakes area and which may utilize the Seaway. Rather, these sam
plings were selected for their value as representative of the wide 
range of commodities which are produced or consumed in this area 
and may be expected to comprise Seaway freight. The 17 selected 
commodities are: 

Automobiles. 
Grains; 
Soybeans. 
Dairy products. 
Green coffee. 
FrElsh aud canned citrus, 
Bananas. 
WineiJ and liquors. 
Crude rubber. 

Tin. 
Sulfur. 
Vegetable oils and seeds. 
Machinery. 
Iron and steel. 
Wood pulp and newsprint. 
Packing-house products. 
Burlap and jute. · 

v 
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The results show that during the average year in the depression 
decade of 1928-37 or 1929-38, there was traffic of over 4,600,000 
short tons, which might have been carried over the Seaway, had it 
been in existence, with a saving in freight rates of 14 to 17 million 
dollars after allowing for any additional insurance charges. The 
average savings would be nearly $4 per ton. In individual cases the 
savings wculd vary from time to time and from place to place. 
IC the Seaway is utilized by American interests to the extent of 
10,000,000 tons of traffic annually, these savings in freight rates will 
be as much as $36,000,000 a year. 

Taking the total annual cost of the Seawo.y estimated by the United 
. States Atmy Engineers as between 9 and 10 million dollars, including 
'operating costs, interest, depreciation, and amortization, it becomes 
. ~vident from this limited sample of commodity studies that there 
was a large volume of annual traffic even during a decade of business 
conditions as depressed as those experienced in the recent past, on 
which the savings in freight rates would have amply justified the 
construction of the project upon a commercial basis. 

Caution must be exercised in interpreting the facts in the study. 
First and foremost, these results are not predictions or forecasts of 

·what the total traffic will be in the future. In view of the many 
other commodities which are not analyzed in detail, such as sugar, 
lumber, hides and leather, C(Ottonseed and cottonseed oil, etc., which 
may utilize this new route, and in view of the probability that this 
,nation is unlikely to allow ~he conditions of the early 1930's to be 
repeated again, actual traffic in the future is indeed likely to be of 
much greater magnitude. 

In the second place, in making the individual commodity studies, 
traffic through the existing 14-foot canal was not included in tho 
.calculations. Possible trade with Canada, and with other countries 
. such as Oceania, and United States post.cssions, with which direct 
. shipping services are not very likely, was liliewise left out of consider-
ation~ Hence the figures here given are conservative estimates of 
new potential traffic for the Seaway, under conditions similar to 
those prevailing in the past decade. 

Th1rdly, this new traffic, available even during a period of depres
sion, will not necessarily shift from existing modes of lmnsportation 
to the Seaway within a year or two after completion. The develop
ment of Seaway traffic will probably be a m'atter of years and decades. 
The Suez Canal was built by de Lesseps upon the assumption that it 
woUld carry 3 million tons of traffic, and that at that level it would 
be a sell-liquidating and even profitable enterprise. In ract, however, 
it was not until10 years after completion that traffic reached 3 million 
tons. Thereafter traffic continued to increase, until in 1929 Suez 
carried 34>' million tons. A similarly slow growth in traffic occurred 



LETI'ER OJ' 'l'llANSMITTAL vn 

in the case of the Panama Canal which now exceeds-the volume 
initially estimated. The same experience may be expec~ed in the 
case of the Seaway. Over a period of years, commerce expands with 
the development of ne\v industries, new services, and new shipping 
facilities. Traffic studica such as the present report only show that 
interregional and international trade between the mid-continent and 
other areas already exists to justify the new facilities. The actual 
traffic th~t will be realiz2d in future years will not consist in toto of 
a transfer of this traffic from existing channels to the St. Lawrence. 
Instead, it will consist in large part of future new interregional and 
international trade both in quantity and in kind of goods. This has 
been the experience at Suez and Panama. It will surely be the case 
on the St. Lawrence. 

Besides its commercial justification, the Seaway also stands the 
test of a more fundamental economic analysis-one based not upon 
the savings in rates by shifting existing traffic from other systems 
of transportation to the Seaway, but based upon a comparison of the 
costs involved in carrying n"w increments of traffic. With the growth 
of the country's industry and commerce, new investment will undoubt
edly be required in additional transportation facilities. Part V of our 
studies proved this to be the case for the railroads. The question 
then becomes: Which of the alternative possibilities of expanding 
transportation facilities is the most economical for the country to 
undertake? 

To answer this question, the Survey has made an exhaustive analysis 
of the comparative costs of rail and water transportation as applied to 
the type of traffic that the St. Lawrence Seaway may carry. The 
results are given in Chapter IV of this report. Assuming an incre
mental new traffic of 10,000,000 long tons achieved by 1955, the study 
reveals that new capital costs of railroads, not including fixed plant 
(trackage and terminal) facilities, would be from $311,000,000 to $340,-
000,000 as compared with $235,000,000 for the Seaway. On an annual 
basis, including fixed charges, amortization and depreciation on the ' 
foregoing investment as well as rail and ship operating costs, the annual 
costs would be, for high efficiency traffic, $92,000,000 via rail as com
pared with $21 millions via the Seaway, and on low efficiency traffic, 
$86 millions on the railroads, as against $67,000,000 through the 
Seaway. There is no question but that in terms of total national cosl 
the Seaway would provide a more economic method of carrying its 
portion of the increase in the traffic of the future. 

One final question must be answered: What are the future prospects 
of world trade? Obviously it would be presumptions to give a cate
gorical answer to this question. The value of the Seaway can only be 
judged in relation to various hypotheses of future world conditions. 

A brief survey of possibilities indicates that if Great Britain survives 
and war conditions continue, exports in agricultural products and 
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luxury goods will remain at a low level, while heavy products, largely 
military supplies and equipment and machinery-all in major pari 
produced in the Middle W estr-will grow to larger proportions. 
Hence Seaway traffic in these products would acquire greater signifi
cance. 

World peace established under democratic auspices, carrying with it 
the responsibility of economic rehabilitation and reconstruction of 
devasta~ areas of Europe, Africa and Asia, would certainly lead to 
an unprecedented expansion of exports and imports. If this happens, 
the St. Lawrence Seaway would take care of a small portion of the 
added traffic; but to the extent that it does, it will be more economical 
than any alternative route to and from the Middle West. 

Finally, if the conflict abroad should be resolved unfavorably to 
American interests, if this country and Canada should find themselves 
surrounded by hostile powers in control of the high seas, then of course 
the commercial and economic advantages of the Seaway would acquire 
secondary importance. Military and strategic values would pre
dominate in judging this project. Under such circumstances, the 
weight of expert and official opinion is that the St. Lawrence Seaway 
would be of immense advantage, because it will make available a 
new outlet to the sea, protected for a thousand miles nearer Europe, 
and because it will make available the managerial ability, the skilled 
labor and the existing plants of a ·large number of shipyards on the 
Great Lakes . 

. Very truly yours, 
N. R. DANIELIAN, Director, 

St. LaVJt'enu SuTTJey. 
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POTENTIAL TRAFFIC ON THE ST. LAW .. 
RENCE SEAWAY 

CHAPTER I 

THE ECONOMIC IMPORTANCE OF THE GREAT 
LAKES AREA 

Before undertaking a major public project, the Government musii 
weigh against the costs of construction and maintenance the potentia.J. 
benefits that will accrue from the program, and define as accurately as 
possible its beneficiaries. . · ' 

The St. Lawrence Seaway project is designed to open up a new. 
channel of transportation to a large territory in the mid-continental 
United States. In order to justify the expenditure of such import~nti 
sums as this work will involve, the gross economic benefits to Pt,\ 
derived from the project must be greater than the costs, when both are 
reduced to an annual basis. This part of the Survey Ul)dertakes to 
evaluate the amount of savings in transportation costs that may b~ 
brought about through the construction of the proposed Seaway. 
Savings in transportation costs constitute but one of the many 
advantages of the project. All of the various factors in the whole 
project will l}e duly weighed in Part VII of the Survey reports. ··· 

Before going into a specific a:Jalysis of the methods used and the 
results obtained by the Survey, we may briefly examine the economic 
importance of the area around the Great Lakes. The States that 
have been found likely to be most directly affected by the St. Lawrence 
development are Ohio, Indiana, Illinois, Michigan, Wisconsin, Minne
sota, Iowa, North Dakota, South Dakota, Nebraska, northern New 
York and western Pennsylvania. 

These States as a unit form one of the most important productive 
regions of the United States. In its output of mining, agricultural 
and industrial products, this region is unsurpassed on any continent. 
The population of the States of the area in 1940 is estimated at 40,284,-
000,1 or 30.7 percent of the total population of the United States. 

a Bureau of Ce1111ua, B1JDlJD&I'Y of prellmlnary population figures, release No. 16828, September 22, 1940. 

1 
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TABLE 1 
Economic importanu of tht Grtat Laku arta! 1937 

Item 
Total, 
Great 

Lakes area 

llreat 
Lal<Ps area 
as Jlert-ent 
or llnitt>d 

~--~~~----------------------------------------·l----------l----------8-ta_t_es_t_ot __ ~ 
Population ~--------------------------------------------lhousandll .• 131,410 I 40,18t 
To&al manufacturing: 

. Value of pruducla.--------···-------·------------lho1UI. of dola.. 80,711,871 25,179,795 
Value added----------------------------------------------do.... 15,178,638 10, t88, 268 

Wage earners: · 
Average number •••••••••• _________________________ .lbousandll •• 

Wages paid·----------------------·--·----------milliona of dola •• 
BtePI: IDI!'Ot capRCity .•••••••••••••••••••••••••••••• 1,000 gross toM •• 
Iron ore production.------------------------------------ .•••• do .••• Bituminous eoal production _________________________ 1,000 net tons •. 
Motor vehicl•s and~parts: VRiue or prodnets ________________________________ tboua. or dols •. 

Value added by manufRCture _____________________________ do ___ _ 
Machinery: Value of products ________________________________ do ___ _ 
Chemicals, n. e. c.: 

Value of products •.. --------------------------------------do ___ _ Value added by manufacture _____________________________ do •••. 
Drui!S and medicines: 

Value of products.----------------------------------------do .••. Value added by manufRCture _____________________________ do ___ _ 
Paints. pigment.~. and varnishes: Value of products ________________________________________ do •••• 
Fert~f~~ added by manufacture _____________________________ do ___ _ 

V Blue of products _________ -----------------: ______________ do ___ _ 
Pow";:-.lue added by manufacture _____________________________ d0 ___ _ 

Capacity or generatol'!l--------------------------------'·000 kw •• 
Production of electric energy ------------------1,000,000 kw.-br •• 

Farm property: 
Value of all farm property, 1930 ____________ • ___ milllons of dots •. 
Valor of land and buildlngs,l935 ••••••••••••••••••••••••• do •.•• 

Foodstuffs: Wh•at production _______________________________ 1,000 n•t ton5 •• 

Com productlon.---------------------------------1,000,000 bu •• 
Flour: 

Value or produc.•ts--------------------------------tboos. of dots .. Value added by manufacture _____________________________ do ___ _ 
Meat pRCking: 

8, 589 
10,113 
70. AA3 
72,1194 

4t6,6.U 

8,141 
t,289 

f 5~. 438 
•• 60.502 

.. 182.075 

li, 176, 236 • 3. 802, 938 
1, 5011, 894 I • 2211. 611 I 
6, 891. 599 • 2, 909, 840 

932.750 
,77,688 

345,918 
247,097 

53!1. 461 
226,375 

195, 71i9 
65,678 

37,m2 
121,050 

57,2<16 
32,859 

26,270 
2,651 

856,310 
133,600 

r 332,899 
171,305 

'1139, 517 
103,502 

'•227. 756 
95,961 

I 29,245 
11,595 

1111,514 
1133,029 

24,417 
13,40t 

119,516 
Ill, 774 

If 366,485 
66,311 

30.7 

41.5 
4L7 

se.7 
411.4 
75.3 
83.9 
40.9 

73.5 
81.4 
49.4 

35.7 
35.9 

40.3 
tL9 

42.3 
t2.4 

14.9 
17.7 

31.1 
27.3 

42.8 
40.8 

311.2 
66.11 

42.8 
t2.1 

Value of produc&s.----------------------------------------do.... 2, 797,358 "1, 575.192 66.11 Value added by manufacture _____________________________ do.... 401,21\7 u 230.065 57.3 
Creamery hutt<-r, factory production ---------------------1,000 lbs.. 1, 623,071 111,083.850 66. 7 
Whole-milk American Cheddar cbee!K!: Factory production ... do____ 492.041 u 337,810 68. 7 
Egg production·------------------------------------------millions.. 36,1147 1114,385 39.3 Chickens, prnduetion ___________________________________ thous•nds.. 577,701 "216, 151 37.t 

• Includes: Ohio, Indiana, Illinois, Michigan, Wlscopsln, Minnesota, Iowa. Nortb Dakota, Soutb Da• 
kota, Nebraska, nortbem New York, and wet"tern Pennsylvania. 11940 Census figures. I Includes: 

New York counti~t. Lawrence, Clinton, Franklin, Lewis,lefferson, Fulton, Oneida. Oswt>~o. Onon
daga, Cayuga, Yates, Ontario, Monroe, Orleans, Niagara, Erie, Genesee, Wyoming, Livingstone, Steuben, 
Allegany, Cattaraugus, Chautauqua, Seneca, and Wayne. 
· Pennsylvania counties-Warren, McKean, Potter, Cameron, Elk, Forest, Venango, Crawford, Mereer, 
Lawrence, Beaver, Washington. Allegheny, Butler, Armstrong, Clarion, 1etlerson and Westmoreland. 

• Annual eapacltyi, 1935, Includes: 
New York counties--Cayuga, Chautauqua, Cortland, Erie, Niagara, Oneida, and Onondaga. 
Pennsylvania counties-Allegheny, Armstrong, Beaver, Butler, Crawford, Erie, Lawrence, Mereer, 

Vanango, Washington, Westmoreland, Warren. 
I Does not include Pennsylvania and Includes only Butlalo Industrial Area for New York; also Kansas. 
• Minnesota buainess group omitted to avoid disclosures. 
r Includes Butlalo and Rochester Industrial Areas for New York, and Pittsburgh Industrial Area for 

Pennsylvania. 
a South Dakota not speciftcally shown. 
I Minnesota; Rochester, N. Y ., and Pittsburgh, Pa., not speci11cally shown. 
II Michigan and Minnesota only ones specified. 
11 Northern New York excluded but includes Pennsylvania countiPS---AII•gheny, Armstrong, Beaver, 

Butler, Clarion, Clearfield, Ellt, Fayette, Greene, Indlana,1etlerson, McKean, Mercer, Somerset, Venango, 
and Washlngton. 

11 Includes only New York countle&---Ciinton, Franklin, Fulton, Herkimer, 1etlerson, Lewis, Oneida, 
Oswego, St. Lawrence, Erie, Niagara, Orleaua, Seneca, Steuben, Wayne, and Monroe. 

II Does not Include New York or Pennsylvania. 
u Includes Buffalo and Pittsburgh Industrial Areas. 
II Nortb Dakota not speclftcally shown. 
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In table 1 are presented certain facts which show the importance of 
the Great Lakes area in manufacturing, mining, and agriculture in 
the year 1937. Manufacturing is highly concentrated inl this area.. 
The value of manufactured products of the area. in 1937 amounted 
to somewhat over $25,000,000,000. or that amount, value' added 
by manufacture in the area was almost $10,500,000,000. In terms 
of value of products and value added by manufacture the area pro
duced 41.5 percent and 41.7 percent, respectively, of total United 
States output. 

The average number of wage earners in manufacturing employed 
in the Great Lakes area during 1937 was over 3,100,000, or about 
37 percent of the United States total. These workers received 
$4,289,000,000 in wages, or 42.4 percent of the manufacturing wages 
paid in the country. 

Steel is one of the basic materials of an industrial civilization. 
For this important product, the United States depends principally 
upon the Great Lakes area.. In 1935 this region held 75.3 percent of 
the total steel ingot capacity of the country.2 Of the raw materials 
which move into the manufacture of steel, it produced over 80 percent 
of the iron ore and about 40 percent of the bituminous coal production 
in the United States. 

The concentration of the motor vehicle and parts industry in the 
Great Lakes area. is well known. The value of products in that 
industry for the area. amounted to 73.5 percent of the nation's total, 
and the value added by manufacture, 18 percent. The value of all 
machinery produced in the area was just under 50 percent of the 
national total. Considering individual types of machinery, 58.4 
percent of the value of products of industrial machinery, 95.6 percent 
of agricultural machinery and 56.1 percent of the business machines 
were manufactured in the Great Lakes region in 1937. 

In chemicals, the Great Lakes area is also important. Nearly 3G 
percent of chemicals, n. e. c., 41 percent of drugs and medicines, and 
over 42 percent of paints, pigments, and varnishes, are produced in the 
territory tributary to the Lakes. 

This region is equally important in agriculture. Of all farm 
property in the United States, 42.6 percent of total value in 1930 was 
located in the States designated here as tributary to the Great Lakes. 
Rightly they have been called the granary of the world; 36 percent 
of wheat production and 67 percent of the com production of the 
nation comes from this region. The value of products and the value 
added by manufacture in the :flour industry in this region amounted 
to about 42 percent of the United States total. Approximately 
56.5 percent of the meat-packing industry is found in this region. 

• Department of Commerce, Bweau of Foreign and Domestic Commeree, Market Research. Series 
No. 1U. Billie lfllft.<Crlal MarttU Ita tM Unikd SU!Ia, 11136. Tbe Iron and Steel Industries. &ablea 1 and a. 
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'l'he dairy-products industry likewise has important producing 
sections in the Great Lakes area: 69 percent of the factory production 
.of cheddar cheese comes from this region, and over 37 percent of the 
procluction of eggs and 37 percent of chickens. 

The importance of the tributary area assumes even greater propor
tions when attention is turned from its production to its surpluses 
.which it sends to other sections of this country and to foreign countries 
to feed the4' populations and enable their industries to function. In 
all these products the Great Lakes area. is an exporting region. 

Admittedly the analysis of the effects of the St. Lawrence Seaway 
on the many important industries of this vast area. is no easy matter. 
The problem confronting such a study is not limited merely to the 
transportation of goods. To consider only possibilities of rerouting 
of traffic is but one part of the task. The broader aspects are just 
.as important, if not more so. What may happen to location of in
dustry, to shifts of population movements, to consumption habits, 
and other equally serious repercussions are essential parts of the task. 
·But these long range influences are still less subject to quantitative 
measurements than traffic movements, difficult though the latter 
problem is. 

Hence, major attention in this report has been centered upon 
measurable elements of production, consumption, exports, imports, 
,commodity movements and costs of •transportation as they have 
~xisted in the recent past. Some consideration to the qualitative 
aspects of the problem is given in Part VII of these reports. 



CHAPTER II 

CONSIDERATIONS OF METIIOD 

Section 1 

DELINEATION OF THE TRIBUTARY AREA 

The first step in the analysis of the volume of traffic is delineation 
of the territory affected. In discussions of the economic feasibility 
of the St. Lawrence Seaway, this territory is generally called the 
"tributary area." It may be defined as that geographical region 
within which it will be cheaper to ship commodities via the St. Law
rence Seaway than by any available alternative route. 

The outer rim of this tributary area will be marked by a line to 
which the rates via the Seaway and the rates to or from the three 
sea coasts will be equalized. Previous studies have generally em· 
ployed the broad over-all method of determining the tributary area 
for all commodities produced in the Middle West. Ritter,1 for 
instance, established the tributary area by taking fifth-class rail 
rates, plus general cargo ocean rates, and tracing the boundary line 
where the alternative cost of shipment by existing routes, as against 
the estimated cost via the Seaway, would be the same. This method, 
of course, had the disadvantage inherent in the fact that since all 
commodities do not carry fifth-class rates and general cargo ocean 
rates, the area defined by those rates is not applicable to all com
modities, and specific instances can be cited to cloud the validity of 
the general conclusions. The method does have the advantage in 
giving by a. simple stroke a. tenitory that may, in general, be accept
able. Moulton and a.ssociates,1 on the other hand, make no attempt 
to establish a tributary area, either in general or for specific com
modities. 

The Interdepartmental Report established a. territory by an over
all method assuming that the bulk of the commodities would move 
under the rates prescribed for Class 5.1 

The Niagara Frontier Planning Board presents no specific outline of 
its method. However,~ in the case of every commodity it studied, 
the Interdepartmental Board's tonnage figure was the starting point 
of the discussions by the Niagara Frontier Planning Board. Sub-

I Alfred B. Ritter, Tramportation Economfcl oftlw Great Lakle·SI. Lllwrmu Ship ClmiiZ. 
• Harold 0. Moulton, Cbarlee 8. Morgan, Ada L. Lee, 7'11181. Lllwrmu Nfllligatlon 117icl Powtt Pro}tcl, 
I 8. Doo. No. 116, 73d Oong., 2d 11e111. 

5 
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sequently the tonnage figure of the Interdepartmental Report was 
modified in the light of the Planning Board's peculiar statistical 
methods.• 

The method employed here in our study is particularized and differ
entiated for each commodity. Where commodities are produced over 
a wide area in the Middle West, such as grains and dairy products, or 
where the imported commodity is consumed generally in the area in 
its original form, without processing (citrus fruit, bananas), the 
tributary area was determined for each commodity by a study of the 
specific commodity rates, rail and ocean. By this method, of course, 
the tributary areas for different commodities vary, since the rates are 
different in each case. 

On the other hand, in the case of exports that are manufactured 
and in the case of imports that are processed, the exact centers of 
manufacturing or processing were located by a study of the structure 
of that industry, and the location of those centers in or outside the 
tributary area was determined by a study of the rates via alternative 
routes. It has been necessary to do this for automobiles and parts, 
iron and steel, machinery, packing-house products, vegetable oils and 
seeds, wheat flour., wood pulp and newsprint, sulfur, and tin. 

In domestic movement, the method followed for commodities 
moving out-bound is similar to that used for exports, and for com
modities moving in-bound into the Great Lakes region from other 
parts of the country the method followed is similar to that used for 
imports. 

This technique has resulted in variations of the tributary area not 
only from commodity to commodity, but also in the ease of imports 
of the same commodity from different parts of the world. Thus, the 
tributary area for imported tin has no relation to the tributary area 
for imported iron and steel products and the area found likely to be 
affected by the proposed Seaway is found to be different for imports 
from the United Kingdom and from the Dutch East Indies. 

Section 2 

DETERMINATION OF PoTENTIAL TRAFFIC 

In the past, several methods have been used to determine the 
traffic potentialities of the St. Lawrence Seaway. Ritter applies a 
general method of estimating St. Lawrence traffic. In the case of 
export commodities, he assumes the same proportion of total exports 
as production in the tributary area bears to; the total production 

_ in the country. It has already been mentioned that Ritter's method 

• Niagara Frontier PlamliDg BOIII'd0 ftc 81. .r.-r-&.Jq Pro}«<, l!HO. ' 
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suffers from the disadvantage that the transportation rates of differ
ent commodities vary widely. It has the additional disadvantage 
that the tributary area does not always contribute the same share 
of exports as its share of the national production. 'Ibis is true, for 
instance, of wheat, machinery, packinghouse products, lumber and 
other products. 

The Interdepartmental Report 11 used a similar method. Taking a 
fixed tributary area, the Interdepartmental Committee studied a list 
of 21 commodities and determined potential export tonnage from 
this area on the basis of the proportion of total production assignable 
to the tributary area. For imported goods of general consumption, 
a per-capita basis was applied to the population in the fixed tributary 
area. For imported materials used by industries, the consumption 
of the consuming industries located in this fixed tributary area was 
estimated. The import and export trade statistics were based on 
the year 1929, excluding trade with Canada. The final estimates 
were reduced by one-third to compensate for the closed season of 
navigation. 

This method, of course, suffers from the same disadvantages as 
those of Ritter. In addition, the use of 1929 figures led to overstate
ment insofar as subsequent developments in trade and commerce 
proved 1929 to be an exceptional rather than a representative year. 

Moulton and associates again have no definite method of estimat
ing potential tonnage. Generally, it is fair to say that their individual 
commodity studies fail to include all traffic potentialities insofar as 
they fail to examine exhaustively available data on production and 
movements of commodities in the Great Lakes region; and also be
cause they seem to proceed upon the general-theory in all their argu
ments that cheaper transportation will not cause producers, dealers, 
and consumers to change their present habits in favor of a less costly 
method of transporting goods. Beginning with this conception they, 
therefore, whittle down traffic potentialities on each commodity to 
the vanishing point. 

In contrast to these previous methods, the Survey tried first to 
find the actual amounts of production in the tributary area, the ac
tual amount of exports from each producing center in this area and 
the actual routes over which these commodities now move. For 
instance, in the study of grains and wheat flour, potential traffic was 
estimated by tracing the quantities moving from the Great Lakes 
area towards the eastern ports by lake, rail, or lake-rail. In the case 
of dairy products, the actual movement during the season of open 
navigation from dairy producing centers to the consuming centers 

t 8, Doo. No. 118, 73d Con g., 2d &e98. 

302155--41-2 



8 THE ST. LAWRENCE SURVEY 

was obtained. Iri the analysis of wood pulp imports, the exact de
ficiency in the consumption requirements of the tributary area and 
the sources supplying this deficiency were ascertained on the basis of 
actual figures secured by the United States Tariff Commission. 
Wherever it was possible to obtain such actual figures of production, 
exports or imports, and transportation routes, they were secured in 
great detail. Where no such figures were available, however, it was 
necessary to estimate the potential traffic. 

For example, production and export figures on machinery are in 
terms of dollar values instead of weights. It was necessary to obtain 
conversion fu.ctors for each type of machinery in order to calculate 
weight. The dollar values of production for each type of machinery 
were allocated to states and industrial areas tributary to the Great 
Lakes on the basis of an analysiS furnished through the courtesy of 
the Bureau of the Census. The amount of exports from each center 
of production was based chiefly on the results of questionnaires, con
sultations, and thorough study of trade journals and industrial and 
trade directories which made it possible to determine the principal 
·centers of production in the tributary area and the exports therefrom. 
Allowance, of course, was made for the closed season of navigation 
and the retentive force of present methods of transportation. 

Where possible, traffic to destinations to which direct service from 
the Great Lakes is unlikely, such as Africa, Oceania, and United 
States possessions, was eliminated from consideration of potential 
traffic. Again, exports to Canada were in large part deleted from the 
final estimates insofar as the present 14-foot ca.nals on the St. Law
rence already provide a means of transportation to and from Ca.nada. 
Similar specific treatment was given to imported commodities. 

In making allowance for the closed season of navigation, the actual 
movement in export and import trade of each commodity was studied 
for the years 1936 to 1938 inclusive, month by month, and the average 
percentage of imports or exports in the period May to November, 
inclusive, to the total, was obtained for each commodity. The final 
estimates were corrected by this factor. 

The selection of the proper period over which import and export 
trade in and out of the Great Lakes area should be studied, is im
portant insofar as the magnitude of commerce during the selected 
period will affect very seriously the final estimates. The Interdepart
mental Report, as stated above, selected 1929 figures as the basis of 
their estimates. Moulton and associates again found no definite solu
tion to this problem and selected at random periods and figures, 
sometimes for 1 year, sometimes for 2 or 3 years. In selecting the 
basic figures of exports and imports, the Survey uniformly followed the 
practice of taking an average of a ten-year period, usually 1928-37 
or 1929-38, where the facts were available for such periods. Only in 
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a few cases was it ·necessary to take other periods. Where census 
figures had to be used, either 1937, or.wherever it was pos~ible, an 
average for 1933, 1935, and 1937 was employed. i 

Sometimes, as in the case of liquors, the period over which trade is 
a matter of record is restricted to an interval less than a decade. 
On occasion, the most serviceable data covered a particular year, as 
with wood pulp, which was studied exhaustively by the United States 
Tariff Commission for the year 1935. In such cases, the Survey 
tried to compare the characteristics of the brief period selected with 
the trends in the industry. 

The periods 1928-37 or 1929-38 were selected with deliberation. 
These periods appeared most useful for present purposes because 
they included three prosperous years, 1928, 1929 and 1937, 4 or 5 
years of very depressed conditions and 2 or 3 years of average 
conditions, depending on the industry. Admittedly this decade will 
probably not be duplicated again on the same level. This is not to 
deny the possibility of business recessions in the future. However, 
the likelihood is that business fluctuations in future decades will vary 
around a higher average than during the last business cycle. This 
period was selected specifically to put the estimates beyond the 
possibility of criticism as too optimistic. 

The basic theory in the selection of average value over a decade is, 
of course, the fact that a project such as the St. Lawrence Seaway, 
once constructed, will be available for use as a permanent addition to 
the transportation system of the continent; hence, estimates of traffic 
should not aim at predicting traffic in any given year, but must try to 
define the probable average traffic possibilities over a number of 
years. These results are achieved here by estimating the traffic that 
might have moved over the St. Lawrence in each commodity, on the 
average, if the Seaway were available during the past decade. If it 
is true that conditions of trade may not be allowed to reach the very . 
low levels of the past decade, then the average estimates of traffic 
given in this report for selected commodities must be considered 
too low. 

Section.3 

DETERMINATION OF UNIT SAVINGS 

Unit savings may be defined as the excess of the freight rates per unit 
of weight from point of origin to the point of destination via the present 
modes of transportation over the rates that may prevail via the St. 
Lawrence route. Unit savings are the basic factor upon which any 
analysis of the economic effect of the St. Lawrence must be built. 
They determine the extent of the tributary area for each commodity 
which moves into or out of the area and the tonnage of the comin.odity 
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that can be expected to move by the Seaway. Finally, in relation to 
this total tonnage, they determine the total estimated savings in 
transportation costs. 

The problem may be divided into two phases: First, the determi
nation of the present modes of transportation and the costs of moving 
commodities by them; second, estimate of feasible rates via the St. 
Lawrence. The difference between present and estimated rates is by 
definition the unit saving. 

Before any analysis of the savings can be made, the movement of 
each commodity must be particularized. The points of origin and des
tination must be determined as nearly as possible. To trace the 
movement of every ton of freight into or out of the Great Lakes area 
is, of course, impossible; in a study of this nature, representative 
point.s of origin or destination must be chosen. For this purpose every 
available source of data was studied: Census data as to the distribu
tion of industry, trade journals, directories, field reports, consultations 
with experts and with persons in the industry, statistics of imports and 
exports by countries and by customs districts, and of water-borne 

· commerce on the inland waterways, the Great Lakes and the St. 
Lawrence. 

The question of determining the present costs of transportation with 
reasonable accuracy is relatively easy. For this purpose the rail rates 
currently in effect during the fall and winter of 1939 have been added to 
the ocean rates in effect in the month of August 1939. The rail rates 
are relatively stable but water rates fluctuate considerably. August 
1939 was selected for the water rates because it is the date just before 
the outbreak of the present war. Any rates in effect since that date 
have been, of course, violently affected by risks of warfare and the 
shortage in shipping facilities.· The rates in August 1939 were com
pared in many instances with those existing at quarterly intervals in 
the preceding 5 years, and they were found quite in line. 

The question of feasible rates is far more difficult and involves the 
exercise of considerable judgment. On imports, feasible rates must 
be estimated from the foreign port to the point of destination in the 
tributary area. If this involves a trip inland the rail rate inland from 
the Great Lakes port to the point of destination must be added to an 
estimated water rate. 

-On exports, the feasible rate must embrace costs of transportation 
to the shipper from the point of origin within the Great Lakes area to 
the foreign port of destination. It must include rail rates to the Lake 
port and estimated water rate from the Great Lakes port to the port 
of destination. 

For domestic shipments the feasible rate must include the move
ment from the point of origin to the point of destination. IIi other 
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words, not only the estimated water rate from Lake port to the coastal 
domestic ports, or from coastal domestic ports to the Lake port, but 
also any rail or truck rates that may be involved at either end of the 
shipment. Of course transfer charges are involved, but in instances 
of export and import movements the imposition of a loading or un
loading charge at Lake ports is considered to be offset by the elimina• 
tion of a similar charge presently in effect at ocean ports. In the case 
of export grain, for example, the direct movement eliminates entirely 
all intermediate elevation charges. 

Section 4 

METHODS OF DETERMINING FEASIBLE SEAWAY RATES 

Methods employed by previous studies. 

Various methods were used in past reports to determine the feasible 
rates. Alfred Ritter, for example, applied to the contract or going 
New York rate, a cost factor. This factor represented the costs of the 
operation of a typical ship while at sea to or from Great Lakes ports 
over and above the cost to North Atlantic ports. The result was 
expressed as a percentage. Thus, the costs of operation of a typical 
vessel to South Africa from Cleveland are estimated to be 110 percent 
of the cost of operation from New York. Ritter then assumed for 
purposes of his study that the rates from Cleveland would be 110 per
cent of the rate from New York. In his study of costs and rates he 
disregarded express liners and combination liners which he did not 
expect to move into the Great Lakes, and based his study of costs on 
two categories of ships-tramp steamers and cargo liners. He applied 
the cost of operations factor of one category or the other, depending 
upon the nature of the commodity and the type of ship which was 
likely to move the particular cargo. 

Ritter applied the various factors to obtain feasible rates between 
Great Lakes ports and various ports of the world, although he expressed 
the opinion that in many cases the rates to the Great Lakes would be 
equalized with those to New York, and the rate from the Great Lakes 
would be the same as those from New York. On grain exports, how
ever, he chose his typical rate from a comparison of the rates then in 
effect, pointing out that the rate per bushel to Liverpool was 8 cents 
from the North Atlantic ports, 11 cents from the Gulf ports, and 22 
cents from Pacific ports, and after consideration of the various ele
ments involved, he .decided 10 cents was a satisfactory feasible rate. 
In other words, in the case of grain, Ritter based his feasible rates on 
competition alone not modified by a factor based upon costs of 
operation. 
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Moulton and associates in their highly condemnatory treatise 
evince a complete disregard for rates, actual or feasible. Their studies 
of individual commodities contain exhaustive analysis of the intangible 
factors aft'ecting the choice of routes but scarcely a mention of rates 
or costs of transportation. Even their outline of the problem involved 
in estimating traffic makes no reference to rates: 

• Each class of potential traffic presents a sp~cial problem for 
analysis. For example, as to each item of possible export traffic 
it is necessary to study the precise points of origin, the tl"ftde 
r~ons and individual countries to which exports movP., the alter
native routes available, the possibility of return boat cargoes, 
the months during which exportation larg£>1y occurs, the general 
character of the commodity-whethP.r of high or low value, 
requiring fnst movement and r~ular time schedule&-and 
methods of sale, marketing arrangements, and established 
routings. A similar range of considerations is involved in 
connection with import traffic and also with traffic that might 
move between the Lakes and the American coasts. 

Of particular importance are the mf!thods of sale, markf!ting, 
and routing-that is, the general commercial organization that 
has been built up for the handling of the product in question.• 

All these factors are important, of course, but of rates or costs of trans
portation they have little to say. On the few occasions when feasible 
rates are mentioned they make such statements as: 

To say that rates on iron and steel products to N orthem 
Europe would have to be only 25 percent higher than tho~e from 
New York and 50 percent higher to other destinations, is to be 
quite liberal in judging the handicaps of the St. Lawrence route ... 

It might be expected that such statements would be based upon a care
ful analysis of either the structure of ocean rates or the cost of operation 

· of ocean vessels, but even in the chapter devoted to the ship operator 
there is no specific mention of rates or analysis of costs. In fact the 
Moulton report seems based upon a conviction that other factors are 
so important that rates or costs of operation will not aft'ect the choice 
of route to a degree great enough to warrant their study. 

The Interdepartmental Board's report made no effort to establish 
feasible rates. It based its estimates of unit savings upon a compari
son of operating cost per ton as estimated for typical vessels with 
typical movements to or from Lake ports as compared with ocean 
ports. For the rail rates involved in either case it assumed fifth-class 
rates, except for those items which moved under special commodity 
rates. In analyzing the costs of operation of a vessel via the 
St. Lawrence, a typical voyage was determined by a study of the fol
lowing factors: The days at sea (including the days of voyage in the 
St. Lawrence, the Canals, and the Lakes) ; days in port; additional ex-

I Moultou, Morgau, and Lee, fiJI. ell., p. lOll. 
Ia lbUI. p. 413. 
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penses of pilotage, handling in locks and other expenses. On ship
ments to or from the North Atlantic ports, as distinct from the 
St. Lawrence route, the cost analysis took account of the days at sea; 
the same days in ports as had been used for the Great Lakes ports; 
additional expenses of pilotage, handling, and other expenses. 

The Interdepartmental Board's report justifies its use of costs of 
operations as distinct from rate~ on the grounds that the rates in 
effect at the time the report was prepared were so low as to include no 
profit to speak of. To use these rates it felt would give exceedingly 
distorted values. In the Interdepartmental Board's report careful 
weight was given to the degree in which individual items of costs 
varied with the length of the run. 

The Niagara Frontier Planning Board based its estimate of savings 
on vessel costs but made no distinction between fixed and variable 
items. Taking the vessel costs as used by the Interdepartmental 
Board, the Niagara Frontier Planning Board reduced them to a per 
ton-hour basis. It multiplied this per ton-hour cost by the number 
of hours necessary either to ship into the Great Lakes'or to ship out of 
the Great Lakes. This method makes the unwarranted assumption 
that total costs, including port charges, stevedoring, etc., vary in 
direct proportion to number of hours at sea. The Niagara Frontier 
Planning Board errs further than the others in not distinguishing the 
degree of variability of costs. Some costs of operation vary almost 
directly with the length of the run: For example, wages, crew main
tenance, fuel, supplies, etc. Other costs may be the same regardless 
of how long the run may be: For example, port charges and stevedor .. 
ing. Between these two extremes there are costs that vary more or 
less directly with the length of the run. 

In weighing the validity of these methods used in previous reports, 
it must first be realized that rates are not based directly on costs. 
Fundamentally, transportation rates are prices. Prices are set in · 
such an industry as ocean transportation primarily by competition. 

That rates do not vary greatly with distance, or with time at sea 
which is in most cases roughly a function of distance, is brought out in 
table 2. The extreme distance shown in table 2 is that to Manila, 
which is 353 percent of the distance from New York to Liverpool. 
However, the rate from New York to Manila on boxed autos is $9.50 
per measurement ton, or 132 percent of the rate from New York to 
Liverpool. On machinery, the comparison is even more striking, for 
the rate from New York to Manila is only 75 percent of the rate to 
Liverpool. On iron and steel products it is 117 percent, and on general 
cargo 125 percent. To Capetown the distance from New York is 211 
percent of the distance to Liverpool, and the rates on the items shown 
range from 90 percent of the rate from New York to Liverpool to a 
maximum 111 percent. To Rio de Janeiro the lack of relationship 
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between distance and rates, as compared with the distance to Liver
pool and the rates to Liverpool, is less extreme, but at the same time 
just as obvious. The distance is 182 percent of the distance to Liver
pool, and the rates shown range from 80 percent to 125 percent. The 
same lack of correlation between distance and the ocean rates can be 
found in each of the destinations shown. 

Thus the Niagara Frontier Planning Board errs not only in that it 
includes among costs per incremental ton-hour (a novel concept) all 
charges at port, but it errs in the fundamental assumption that rates 
vary according to distances or hours. Actual experience in the 
shipping world repudiates this assumption. 

TABLE 2 

Tk~ r~lationskip b~twun distanu and shipping ratu on s~l~ct~d commoditiu 
b~tw~en N~ York and sel~ct~d world ports 

[W-per weight ton of 2,240 pounds; M~Jil'l' meaml't'1JIP.nt ton of 40 eublc feet: WJM-PfJf ton weight 
(2,240 pounds) or measurement (40 cubic feet) at ship's option) 

Distance Ocean rates from New York 

~ Autos boxed Machblery Iron and steel General cargo 

'ti >--
Destinations 
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<1-

~..:I 8 8..:1 8..:1 8..:1 
o"' :a J;s ~s ~£ 

.... 
~s "' 0 0 0 0 ~-

---
Liverpool_ _____________ 

3,219 100 fT. 20M 100 $20.00W/M too $6.00W 100 $20.00W{M 100 
London ________________ 3,369 105 7.20M 100 20.00W/M 100 6.00W 100 2000W{M 100 Antwerp _______________ 

3,419 106 6 20M 86 20.00 W{M too 6.00W 100 20.00W/M 100 Rotterdam _____________ 3,415 106 6.20M 86 20.00W/M 100 6.00W 100 20.00W/M 100 Copenhagen. ___________ 3,720 116 6.110 94 22.00 W!M 110 6.50W 92 22.00W/M 110 
Stockholm.------------ 4,265 132 6.80 94 22.00 W/M 110 5.50W 92 22.00W/M 110 Rio de Janeiro _________ 4, 770 148 9.00M 125 16.00W/M 80 7.00W 117 23.00W/M 115 Buenos Aires ___________ 5,871 182 9.00M 12.~ 16.00W/M 80 7.00W 117 22.00 W/M 110 
Freetown __ ------------ 3, 757 117 17.00M 236 15.00 W/M 75 11.50W 192 24.00W/M 120 Capetown ______________ 6,786 211 8.00M 111 18.00W/M 90 5.50 w 92 20.00'1'1'/M 100 
Lorenco Marques _____ 7,857 244 10.00M 137 20.00 W/M 100 7.00W 117 22.00W/M 110 
Aukland, New Zealand. 8,529 265 12.00M 167 2250W/M 125 11.50 w 192 34.50W/M 173 
Sidney, Australia ______ 9,691 3111 12 00 M 167 22.50 W/M 125 10.00 w 167 34.50W/M 173 
Calcutta ______________ 9.8.10 3115 8.00M Ill 17.00W/M 85 7.00W 117 20.00W/M 110 
Manila _________________ 11,364 353 9.50M 132 15.00W/M 75 7.00W 117 25.00 W/M 125 Hong Kong ____________ 11,212 348 9.50M 132 15.00W/M 75 9.00W 117 2500 125 
Y okohi\IDB------------ _ 9,699 301 9.00 125 15.00W/M 75 7.00W 117 25.00W/M 125 

-

SoURCB: Distances taken from "Table of Distance Between Ports via the Shortest Navigable Routes•• 
Hydrographic Office, Navy Departmem. 

Types of Shipping Service.' 

Since the Seaway is a long-term project, the savings should be 
measured primarily in costs because costs to the carriers in the long 
run determine the level of rates. In theory this may be true, but in 
practice it is extremely difficult to determine what costs shall be used. 

r Ji'or a more complete exposition or types of vessel, water carrii'TS, charters, and services lnclilental thereto, 
the reader Is referred to any of the numerous treatises on the subject, such as Prlmlplu of Waltr 7'-ampolfll. 
tloR by G. Lloyd Wilson (Traffic Service Corp., 1939); Oc:eaR fia711Pm1aliOR, by Abraham Berglund (Long
JIIIIDB, Green 1931). 
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Costs of operation· of a vessel today vary not only with the size and 
speed of the vessel, but with its nationality, depending upon such 
factors as wages, construction costs, and major repairs. Furt~ermore, 
under the pressure of national policy most important maritime nations 
furnish subsidies to the ships of their flag operating in foreign trade. 
Most of these subsidies are impossible to determine. In view of the 
extreme variations that may be found in costs, it would be difficult 
to determine what is a typical sample. To achieve a proper under
standing of this subject, it is necessary to distinguish between three 
principal types of vessel carriers. . 

Privately owned ships or barges engaged solely or prim~rily in the 
transportation of goods usually in bulk, belonging to their own 
proprietors, constitute the first type. Vessels which are owned and 
operated through subsidiary corporations are sometimes called 
"industrial carriers" or "captive carriers." Charges for private steam
ship or barge services are not available to the public and will not be 
considered in this discussion. They are merely bookkeeping entries 
if the service is operated by the proprietary industries. If the services 
of the captive carriers are not available to the public the charges 
cannot be considered as rates comparable to those charged by other 
types of steamship operators. 

A second type of water carrier generally recognized is the "tramp" 
or contract carrier. These terms are not precisely synonymous, as 
many contract carriers, particularly those engaged in such trades as 
the grain and ore trades on the Great Lakes, operate over relatively 
fixed routes. Tramp vessels, properly so called, operate over irregu
lar trade routes, according to the availability and demand for cargo 
and for vessels at various ports. 

A vessel in contract service may be chartered or leased by a shipper 
for a definite period of time under a time charter or for a particular 
voyage under a voyage charter. Terms are more or less fixed 
by custom, but details are arranged to suit the parties to the lease 
or charter. A tramp carrier is ordinarily leased as a whole, but it 
may contract through a broker with several large shippers to perform 
definite services for them on the same voyage. This practice is 
known as putting the vessel "on the berth." 

The term contract carrier by water as the term is used in the reg
ulation of water transportation in the United States under the 
Transportation Act of 1940, includes persons who engage in the 
transportation of passengers or in interstate commerce under in-" 
dividual contracts or agreements, except as a common carrier and 
excepting transportation by water by an express company subject 
to part I of the Interstate Commerce Act.8 The essence of the con-

I Interstate Commerce Act, part III, sec. 302 (e). 
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tract carrier status is the performance of service under individual 
contract or agreements between shippers and carriers. 

The third type of water carrier to be considered is that offering 
regular line service for patronage by the general public. This term 
signifies that the owners operate a vessel line between specified ports 
or groups of ports, on regular schedules, in large or small lots. Many 
lines operate faster and more attractive vessels than those used in 
irregular services, especially if pasAenger traffic is solicited. 

A common carrier by water, as defined by the Transportation Act 
of 1940, is a person which holds itself out to the general public to 
transport passengers or property, or any class or classes of property, 
by water, for compensation. Water transportation conducted by 
express companies subject to Part I of the Interstate Commerce Act 
in the conduct of their express business is regulated.' In the Federal 
~tatutes prior to the Transportation Act of 1940, common carriers 
by water in interstate commerce were defined as those engaged in the 
transportation of persons or property on the high seas or the Great 
Lakes on regular routes. 

The rates charged are published and apply to practically the same 
categories of goods as do the tariffs of railroad companies. Such lines 
are regarded as common carriers, and in the United States, at least, 
are now subject to regulation.· Liners, the same as railroads, publish 
class rates governing all articles catalogued under any particular class, 
and specific commodity rates, which are usually lower for the 
commodity concerned than the rate for the class to which that 
commodity belongs. General commodity rates, covering any or all 
goods in a specified list, are also employed. 

It is not unusual for companies operating slower vessels with 
infrequent sailings, to offer ''differential" rates, which are graded 
below the standard rates on the same classes and commodities be
tween the same origins and destinations. Differential rates are 
usually set by agreement between the lines involved, with or without 
intervention of tho regulatory authority. Sometimes the standard 
lines offer "berth rates'' on individual nonperishable categories, 
which are lower than standard rates, but do not guarantee the shipper 
immediate carriage. Berth rates may be instituted either in com
petition with differential lines or with tramp and contract carriers. 

The provisions of the Interstate Commerce Act omitting any 
reference to regular route operation supersedes this statutory defini
tion limiting common carriers to those engaged in regular route 
operation. 

The classification here outlined, as to private, contract and line 
carriers, is not rigid. Certain water carriers operate over fixed routes, 

I Interstate Commerce Act, part UI, 114!0. 802 (d). 
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carrying principally goods of ownership common to themselves, but 
accommodating passengers and incidental freight for others. These 
are known as "industrial" carriers. Again, a vessel in pz1vate ~r 
contract service in one direction may handle general cargo on the 
return trip; and ships which are liners for part of tho twelve months 
may be leased to other lines or be used as tramps for the rest of the 
year. 
Consideration of Feasible Seaway Rates in Ocean Shipping. 

In general, the rates charged for the use of an entire vessel are an 
illustration of the law of supply and demand, the demand for cargo 
space at any port against the potential supply of ships. With any 
given supply of cargo, the rate will be set by competition between 
carriers. In this connection, it should be stated that water transpor
tation reaches its highest level of efficiency in the movement of bulk 
cargo, between two ports of call. With any appreciable excess of 
available ships, this means especially severe competition; and over a 
period of normal operation, rather wide fluctuations in rates. This is 
the condition prevailing in the grain trade. 

It is perhaps axiomatic that steamship lines using the St. Lawrence 
route will not cut their rates any more than is necessary to obtain 
business. Undoubtedly the existing rail-water rates would set the 
upper limit above which rates via the Seaway could not go, except in 
those instances where there is some special convenience to the shipper, 
such as saving in packaging or greater safety against damage as a 
result of direct delivery to shiphold. At the· other extreme, rates 
would not be any lower than those applicable at Montreal or New 
York; in fact it is certain that in most instances they would be higher 
at least by the incremental cost of steaming into the Lakes. In 
considering these limits, it must be kept in mind that besides rates 
for standard rail service, there are the so-called differential all-rail 
rates, standard lake and rail, and differential lake and rail rates to and 
from the Lake ports and the east. 

Charges by rail are frequently reduced 10 percent or more for 
furtherance by ocean lines for export or import, by the filing of 
so-called proportional rates; and the ocean rate may also be lowered 
on traffic originating inland rather than at the port. It is the sum of 
such special proportionals which governs in such cases.10 The rail
roads often use proportional rates from or to lake ports, too; and there 
is also an effort to obtain special rates for export and import move
ments by rail and lake. 

II From certain points In the Com Belt In Dllnols, rates to New Orleans and Mobile for export range from 
111 to 24 cents; for ~twlse mo,·ement to Florida from 20 to 24.6cents; and lor lnte~tal movements from 
21 to 24 cents. Domestic rates to New Orleans \'Bl'J' between 30 and 36.6 cents and to Mobile between 3& 
and u.s cents. (237 I. 0. c. 671.) 
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In general, therefore, it would appear that the rates for line service 
via the Seaway could not exceed those for export and import by the 
differential lake-and-rail lines, and would probably be somewhat less. 

The minimum rate in line service, where the vessel is obligated to 
call at ports on regular schedule, would be set on the most important 
or key items of traffic by overall costs, and for other business-helping 
to complete their cargoes--by marginal or incremental costs, i. e., 
the cost of taking on the extra load. Once a vessel is committed in 
line service, it is not likely to cut rates at random, because of fear of 
reprisals over competing routes. 

Between the limits just described, water transportation rates are 
set by competitive factors. 

Transportation economists generally recognize three theoretical 
bases of setting rates: Costs, value of service, and what the traffic will 
bear. Of these three, primarily the last, what the traffic will bear, 
comes into use in the actual making of a rate. When a new means of 
transportation enters a field already occupied by other agencies, the 
fundamental principle it follows in setting its rates is competition. The 
traffic manager of a line considering the possibility of establishing a 
route in competition with an existing route asks himself the questions: 
Shall the rates be the same as the effective rates, lower or higher? 
If they are to be lower ·or higher, by how much? This has always 
been the procedure in such situations. Railroads, when they came 
into being gauged their rates by the competitive rates of wagons, 
canals, and coastwise ships. Motor-truck carriers originally charged 
higher rates than the railroads because of speed and flexibility of 
service, but competition forced rates downward toward parity. In 
competition for the trade between the East and West coasts of the 
United States, railroad rates were originally set to meet the existing 
Cape Hom water rates, or the rates involved in shipment by water to 
Panama, by rail across the Isthmus, and by water from Panama. to 
the West coast. When by the construction of the Panama Canal 
through-water transportation between the West coast and the East 
coast became feasible, the water carriers set their rates with an eye 
to the rates of the then entrenched rail carriers. In more recent 
years, air rates have been set in relation to the existing rail rate or 
Pullman rate, as far as domestic service is concerned; for overseas 
service, they have been set in comparison with the rates of super 
liners and where in existence, in comparison with zeppelin rates. This 
competitive method was likewise the foundation of the basing point 
system of the railroads in the southeast and on the Pacific coast of the 
United States. 

The application of this fundamental factor of competition to deter
mine the rates feasible on shipments via the St. Lawrence route must 
be different on shipments in foreign trade and in domestic trade. 
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In foreign trade one of the most noteworthy practices is the practice 
of blanketing rates; i. e., grouping certain areas into one region and 
applying .to that region the same rate regardless of what th4 actual 
distances may be. For example, the rates from Liverpool to the 
United States are the same whether the shipment be made to North 
Atlantic ports, South Atlantic ports, or even sometimes to Gulf 
ports. In other words, the ocean rate from Liverpool to Portland, 
Maine, is the same as the rate from Liverpool to Galveston, Tex., 
despite the fact that Galveston is 2,850 statute miles farther from 
Liverpool than is Portland. 

In consideration of this general phenomenon in ocean rate-making 
on shipments from Europe into the Great Lakes over the St. Lawrence 
route, the same rate may be applied as on shipments to Nmth Atlantic 
ports and Gulf ports. The extra distance from Liverpool to Chicago 
as compared to New York is 905 statute miles, whereas it is 2,850 extra 
miles to Galveston. Buffalo is approximately the same distance from 
British ports as New York. It would not be unusual, therefore, to 
find that North Atlantic rates are blanketed into the Great Lakes. 
Many of the rates applied by the Fjell Line operating small boats in 
direct service between the Great Lakes and Europe follow this 
practice. 

In general, the rates used in this report from North European 
ports to Great Lake ports are blanketed in from Montreal and New 
York. This was considered a minimum, however. In many cases 
appropriate upward adjustments were made, in the light of relevant 
factors, such as availability of return cargo, cost of operations, com
parable existing rates and competitive routes. The rates between the 
Great Lakes ports and points other than northern Europe invariably 
carried a surcharge over North Atlantic rates sufficient to meet the 
incremental costs of going into the Lakes. 

The resulting rates were compared with costs of ship operations 
of Maritime Commission's C-type boats and were found quite profit
able, sometimes even too profitable. The individual rates adopted 
are explained in each of the appendices to this report. 

The Problem of Unbalanced Cargoes. 

Frequently the possibility that feasible rates comparable with those 
to North Atlantic ports may be established to the Great Lakes is 
questioned on the grounds that the trade will not be balanced. 
Balance of trade is, of course, highly desirable from the point of view 
of the operator of a ship, but balance of traffic is rarely achieved in 
any form of transportation or at any terminal ports. 

The railroads of the United States, for example, have tremendous 
movements from the Middle West, the far West and the South 
towards the northeastern section of the country. The movements 
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in the opposite directions are comparatively small. This is bound to 
be the rase wherever there is an interchange of traffic bE>tween ar<'as 
producing raw materials and areas either of great industrial produc
tion or of large groups of population with high per-capita consumption 
of consumers' goods. 

Foodstuffs and the raw materials of industry are heavy and bulky, 
whereas the finished goods of industry, v.·hich move towards the 
a~tricultural or mining regions, are much lighter and as a group more 
compact. The same one-sided condition of traffic is found at North 
Atlantic ports, the most important ocean trade route in the world. 
The west-bound volume is small compared with the east-bound. The 
traffic on the Panama and Suez Canals likewise shows lack of balance. 
On the Great Lakes themselves, the movement of grain and of iron 
ore from the head of the Lakes to the lower Lakes is vast compared 
with the movement in the opposite direction, even considering the 
volume of coal moving from Lake Erie to the upper Lakes. Tankers 
are a specialized type of ocean carrier, whose traffic is almost invariably 
one way and yet they are known to be much more prosperous than 
many other types of ocean carriers. Industrial carriers likewise 
generally face an unbalanced freight in the direction contrary to the 
movement of their own major commodities. Sometimes this un
balance is partially corrected by offering common carrier service in the 
opposite direction, or by contract service. Generally, however, the 
unbalance of out-bound and in-bound traffic is quite pronounced in 
the case of industrial carriers. 

Oceangoing vessels are among transportation carriers most flexible. 
They have relatively small investments in terminals and no invest
ments in road bed or ways. Once a vessel has left its port deep water 
is its only track and it may sail for any port that can accept a vessel 
its size or can take or supply a cargo sufficiently handsome to attract 
it. The existence and habits of tramp steamers are a demonstration of 
this flexibility; but even liners are not by any means definitely limited 
to sailing between one port and a second or even between one group of 
ports and a second group. There are for example round-the-world 
routes such as the Nippon Yusen and Kaisha Line, which sprang into 
being after the World War; the Dollar Line, now the American Presi
dent Lines, Limited, and the Isthmian Steamship Co. Furthermore, 
there are many triangular or quadrangular services. In the days of 
sailing vessels triangular voyages were extremely common. Their 
existence was dictated partly by the search for cargo and partly by 
the desire of taking advantage of prevailing winds. For example, 
freighters going to New Zealand from North Atlantic ports sailed 

- around the Cape of Good Hope but returned around Cape Horn in 
''order to avail themselves of the westerly "roaring forties." The 
~ classical triangular voyage runs from England to Brazil or the Argen-.. 
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tine, from there to the United States, and finally a return to the United 
Kingdom. Vessels going to South Africa often continue on to pick up. 
cargo at other ports for New York. I 

A similar practice could spring up in the trade of the Great Lakes 
with various parts of the world. If, for example, return cargo is not 
immediately available from the United Kingdom a vessel might take 
coal from Wales to South America. and then coffee or rubber to New 
York, or hides or wool to Boston. Or it might take all i.hese 
South American commodities into the Great Lakes. 

Section 5 

FEASIBLE RATES Fo:R DoMESTic TRAFFIC 

Rate-making for the St. Lawrence routes in various domestic trades 
would be much the same as in foreign business but for one difference
governmental regulation. Under present legal dispensations, this 
control will be exercised by the Interstate Commerce Commission. 
The Commission has but limited jurisdiction in the case of contract 
carriers, except in the case of intercoastal traffic, and even here it 
can enforce only minimum rates. The following discussion, therefore 
deals almost entirely with common carrier service. Being subject 
to regulation, coastwise and intercoastal domestic rates probably 
will be based upon the rate patterns already adopted by the regula
tory commissions. The basic principle established by the Interstate 
Commerce Commission is the application of differentials for water 
carrier rates below all rail rates, based on distance, quality of service, 
and, of late, cost of service. 
Distance principle. 

As a guide to the exercise of its power to fix maximum joint rail 
and water rates, the Commission has employed "constructive" mil~ 
eages for the water portion of the haul, partly to test the degree of 
circuity involved. The Commission has given practical recognition 
to the fact that water transportation costs less to supply in typical 
instances than I"ail between the same points and that water routes 
are often longer than the short-line railroad mileages between the same 
points. One ratio used for coastwise service was 3 to 1 in which 900 
miles by water were considered the equivalent of 300 miles· by .ra.il.11 

To the Gulf ports, from New York, a ratio of 3.6 to 1 was used, because 
of the longer haul.11 In an older case, also involving the Gulf trade, 
the Commission found that rates were based upon 6 and 7 miles of 
water on routes to the Gulf were the equivalent of 1 rail-mile for rate
making purposes and for divisions of rates between Atlantic seaboard ' 

II 211 1. 0, C. 367, 870, 1935. 
u 211 L 0. c. 871, 193&. 
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territory and points in southwestern territory.18 For short hauls, 
New York to New Haven and New London, the Commission has 
assumed equality of mileage, while from New York to Portland, 
Maine, 296 actual miles were reduced to 250 constructive miles.14 

For hauls of over 300 miles on the Great Lakes, the Commission 
has used the ratio of 2 to 1; for less than that distance, no mileage 
discount is allowed.15 On the Missouri River, the Commission 
decided that the Federal barge lines were entitled to a ratio of 1.5 
to V~ From these precedents it may be predicted that distances via 
the St. Lawrence Seaway would be subjected by the Commission to 
an analysis of each section of the route. 

Using constructive mileages, in the southern class-rate investiga
tion, the Commission worked out a scheme of differentials between 
east and south for rail-and-water rates under all-rail rates whereby, 
beginning with port-to-port rates which were pe~haps 60 percent of all
rail, the differential was sharply reduced as more and more rail service 
was used to and from each port, until for hauls at some distance 
inland the differential disappeared altogether.17 

The implications of constructive IDileages become most apparent 
in examining the Commission's attitude toward the Federal barge 
lines of the Inland Waterways Corporation. This was a case of a 
new water route being established under act of Congress, and several 
railroads were required to join with it in establishing through rates. 

The Commission was here directed in 1928 by Congress, under Sec-
tion 3 of the Inland Waterways Corporation Act, that it should-

by order, direct all connecting common carriers and their con
nections to join with such water carrier in through routes and 
joint rates with reasonable rules, regulations, and prac
tices, * * * and * * * in such order, fix reasonable 
minimum differentials between all rail rates and joint rates in 
connection with said water service; and that it should require 
the interested common carriers to enter into negotiations for 
the purpose of establishing equitable divisions of the aforesaid 
joint differential rates within thirty days after such joint rates 
are established.18 

The Transportation Act of 1920 declared it to be the policy of 
Congress that transportation both by rail and water be maintained 
"in full vigor." The Commission interpreted this as meaning that 
it should not divert business from the rails to the barge lines unless 
the latter afforded reasonably direct and economical transportation 

II 24 L 0. C. 570, 583, 1912. 
u 211 L 0. 0. 403, 411, 1936. 
II Ibid. 
111921. o. 0. 661, 669, 1933. 
"100 1. o. o. m, 703, 11126. 
u E~ JJG1U Bfl, (153 LC.O. 129), 1929 



CONSIDERATIONS OF METHOD 23 

in connection with the rail lines concerned. Accordingly, in Inland 
Waterways Corporation et. al. v. Alabama Great Southern Railway Co. 
et. al., the Commission found- • I · 

that such routes should be established only (1) where the distance 
via the rail lines through the port of interchange does not ex
ceed by more than 40 percent the shortest all-rail distance 
between point of origin and point of destination, and (2) where 
the shortest all-rail distance between the inland point of origin 
or destination and the port of interchange does not exceed 
three-fourths of the shortest aU-rail distance between point of 
origin and point of destination. Over such routes, it required 
the establishment of joint rates constructed by deducting from 
the all-rail rates over the most direct routes differentials e<].uiva
lent to 20 percent of the all-rail rates between the port of mter
change and the port of origin (or destination, as the case may be), 
where the excess under (1) was not more than 20 percent and the 
fraction under (2) was not greater than two-thirds. In the 
remaining instances, differentials equivalent to 10 percent of 
the all-rail rates between the ports where prescribed.19 

In Inland Waterways Corporation et al. v. Chicago Great Western 
Railroad. Co. et al, the Commission required-

rail-barge-rail routes to be established where the short-line rail 
distance via the ports of interchange did not exceed the short-line 
rail distance over the most direct route by more than one-third 
and where the short-line rail distance from point of origin to the 
first port of interchange plus the short-line rail distance from the 
second port of interchange to destination did not exceed two
thirds of the short-line rail distance between point of origin and 
point of destination. For application in cases which fell within 

·these limitations, it prescribed differentials equivalent to 20 per-
cent of the all-rail rates between the ports.llll · 

Furthermore, the Commission refused later to order barge-rail rates 
between Kansas City and Upper Mississippi River points because of 
the undue circuity of the route.21 · 

In the consolidated Southwestern Cases, the Commission said, "it 
is not our province to require circuitous or more expensive routes to 
meet the rates of short or less expensive routes." 22 

In the 23d Supplemental Report, Consolidated Southwestern Oases, 
after quoting section 500 of the Transportation Act of 1920, "to 
foster and preserve in full vigor both rail and water transportation," 
the Commission observed: 

In making other departures from the prescribed rates, all 
carriers concerned should avoid undue prejudice and preference 

11151 l.C.C. 126, 149, 1929. Note that only tba all-rail rates between the polntll where pllvllicalaubrlllu· 
lion of bargc-litu ltrola occurred were made subject to dU!erentlal, not tba rates betwesn ftrst origin and 
llnal destination. 

• 129 L C. C., 521, 532, 63t; 1927, 
a 192 I. C. C., 670; 1933. 
• 123 L 0. 0., 203, 374; 1927. 

302155--41--8 
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as between competing shippers, communities, and routes. In 
order t? conform to the declar~tion of Con~ess. quoted above, 
the latitude here afforded the re~ated lines m establishing 
port-to-port rates should be used With reason, and should not be 
employed for the purpose of unfairly deflecting traffic from the 
nonregulated lines, from all-rail routes, or from competing 
ocean-rail routes, or for the purpose of creating undue advantages 
for shippers in Atlantic seaboard territory to the disadvantage of 
competing points in the Middle West.13 

The Commission further stated: 

Many discriminatory situations were found in both, and it 
was decided that these could best be removed and the rights of 
all parties best conserved by prescribing systems of rates which, 
although recognizing other factors, should be founded upon 
distance. 

* * * * • • * 
Nothing in the record on further hearing convinces us that 

we should discard the distance principle in prescribing ocean-rail 
rates for application between the territories here considered. It 
is true that we have in certain cases prescribed rail-water rates 
on the basis of fixed differentials below the corresponding all-rail 
rates. This was done in Lake afld Rail Class afld Commodity 
Rates (205 I. C. C. 101), decided January 7, 1935. There the 
general direction of the rail-water routes and the all-rail routes 
was the same, so that a differential basis, while relating the two 
rate structures directly to each other, nevertheless did not cause 
the lake-rail rates to depart greatly from the distance basis upon 
which the all-rail rates were fixed. 

* * * * * * * 
From many -parts of seaboard territory to the southwestern 

territories the ocean-rail distances increase as the all-rail distances 
decrease. In these circumstances it is obvious that it would be 
impossible to devise any system of ocean-rail rates differentially 
related to all-rail rates which would be reasonable and at the 
same time nondiscriminatory. We are convinced that the only 
means by which equal justice can be accorded all parties is by the 
use of a rate structure based primarily on distance. However, 
in arriving at the rates hereinafter prescribed, we have given 
consideration also to matters other than distance including 
transfer services at the port, the ratio of rail to water haul, and 
to the competition of the respective ocean-rail routes with each 
other and with the all-rail routes between the same points.M 

In I. C. C. Docket No. 25727, called "Seatrain Lines, Incorporated, 
v. Akrpn, Canton&: Youngstown Railway Co. et ol.," decided by the 
full Commission on December 23, 1940, the Interstate Commerce 
Commission refused to continue differential rates in connection with 
rail lines in favor of break-bulk routes as against the "superior serv-

• 211 L C. c., 601, 621; 1935. 
MJbld, 607-11.. 
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ice" offered by Seatrain Lines when the latter were able to demon
strate that their costs were lower as well. The effect was to replace 
distance as a rough measure of costs when costs themselvJs were 
available. 

Certain extracts from the Commission's decision are illuminating: 

The main defense is that we have in some cases, in prescribing 
or sanctioning water-rail routes made differentially lower than 
the corresponding all-rail rates, mentioned the inferior service 
of the water-rail routes as one of the reasons. 

With respect to such cases certain things are to be noted. One 
is that in prescribing maximum reasonable rates for all-rail routes 
we have never made them higher than they otherwise would 
have been, on the ground that the all-rail routes provided better 
service than competitive water-rail or water routes. Another is 
that in prescribing differentially lower water-rail rates, we have 
generally mentioned lower cost as a factor, as well as inferior 
service, and have made it clear that the shrink is to be borne by 
the water line. 

* * • * * * * 
It is true that we have in effect sanctioned by a grant of fourth-

section relief, although we have not prescribed differentially lower 
water-rail rates where there was no advantage, and in some in
stances, a clear disadvantage in cost and in comparison with the 
competitive all-rail routes, but such rates had been voluntarily 
maintained for many- years, and doubts were resolved in their 
favor because of theii" competitive origin and long standing. 

To arrive at truly accurate figures of costs by water carrier, con
cerning which there has been perpetual disagreement, the Interstate 
Commerce Commission has been conducting two studies, one on 
barge line costs, the other on costs to lake vessels in the automobile
carrying trade. A number of interested parties have contributed 
material to those analyses, and the results will undoubtedly have 
considerable bearing on the rates which will be authorized by the 
Commission for St. Lawrence service in the Great Lakes coastwise 
and land-water trades. 
Feasible Coastwise Rates. 

On the basis of this historical background, what assumption can 
be made as to the differential relationship of water or rail-water 
coastwise or intercoastal rates via the St. Lawrence Seaway as com
pared with existing competitive routes, principally all rail? 

The actual setting of a feasible rate for domestic trade must, of 
course, be based' primarily upon competition. In general, the rates 
in this report have been set either as a percentage of the rail rate or 
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at a fixed amount per hundred pounds below the corresponding rail 
rate. The difference between the water rate and the rail rate will 
vary depending on various factors: for example, the relative time in 
transit over the all-rail route and the water route, the handling re
quired, the location of steamship piers as compared with railroad 
terminals, drayage charges, the danger of damage to the goods, and 
the desirability of the two services for the specific commodity in 
question. 

Generally, it may be assumed that in domestic movements water 
transp01;tation excepting for its rate advantages is less desirable than 
rail transportation for many high-grade cargoes. In domestic com
merce the requirements of speed are more intense and rail hauls 
frequently eliminate handlings. Usually, too, rail hauls have more 
flexible in-transit privileges. The advantage of rail over water service 
is not an inviolable rule, however. Water transportation, for example, 
is favored for citrus fruit moving northward from Florida to certain 
points, especially to Philadelphia and beyond. Since 1933 the coast
wise carriers have handled more than half the trade to Philadelphia 
and points north. In one year they exceeded the rail movement by 
a ratio of nearly 6 to 1. This preference for water transportation is 
based upon both the cheaper freight rates and the superior service 
that the steamships supply in the form of high-grade refrigeration. 

For some commodities studied in this report there were available 
existing water rates over routes sufficiently long which could be ex
tended into the Great Lakes by the addition of a differential in a 
manner similar to that employed in the case of foreign trade. Such 
procedure was adopted in the case of sulfur with regard to the com
petitive methods of shipment. Where no domestic water rates were 
available, an effort was made to approximate the type of rate that 
would be acceptable to the regulating body or the Interstate Com
merce Commission. For this purpose, the relationship existing 
between class rates for all-rail, rail-water, and all-water were analyzed. 
A study of these relationships shows that there are certain definite 
differentials between identical class rates of the various modes of 
transportation. For example, to Jacksonville, Fla., from Cleveland, 
Ohio, the combination rail-water class rates via New York on com
modities in class 1, 2, and 3, run roughly 77 percent of the all-rail 
rate. The combination rail-water rates froiQ. Detroit, Michigan, to 
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Jacksonville, via New York, run about 83 percent of the all-rail rates. 
The through rail-water rates from Buffalo, New York, to Jacksonville 
are about 60 percent of the all-rail rates. · I 

Class rates on the all-water route from New York City show a similar 
pattern. To Jacksonville, the local all-water rates are about 66 per
cent of the all-rail rates for classes 1 to 5. It will be noted that the 
rates on 4~h, 5th, or 6th class commodities which comprise generally . 
low valued products, do not show the same regularity of relationship. 
Usually the all-water combination rates in these cases are a smaller 
percentage of the all-rail rates than in the cases of classes 1, 2, or 3. 
Typical comparisons upon which the preceding discussion is b·ased are 
presented in tables 3, 4, and 5. 

These relationships are those of rates actually in effect in the spring 
of 1940. They reflect the factors which the Interstate Commerce 
Commission would take into consideration, namely, their estimate of 
th6 relative costs or economic efficiency of the two modes of trans
portation. They, therefore, reflect also the varying relationship of 
distance by water and distance by rail. 

Thus, in the study of the domestic movement of those commodities 
for which no existing water rate could be extended into the Great 
Lakes, the feasible rates used in this survey were based upon a study 
of relationship actually in existence as much as possible. As each 
specific movement of a commodity from one point to another was 
studied a comparison was made with the relationship of rail-water or 
all-water rates to rail rates accepted by the Interstate Commerce 
Commission applicable to situations approximately the same as in the 
haul under consideration. Naturally, such an empirical method calls 
for exercise of considerable judgment. It has the advantage of coming 
close to actuality. 

For movements originating at inland points within the Great Lakes 
region feasible rates were obtained based on the relationship of com
bination rates of approximately the same water- and rail-haul relation
ships. For example, on dairy products the feasible rail-water rate 
via the St. Lawrence from interior points to Boston was set at about 88 
percent. The feasible port-to-port water rate was established on the 
basis of a percentage of the all-rail rate and that percentage as ob
tained by a study of the relationship of all-water rates to all-rail rates 
under somewhat similar lengths of water and rail hauls. 
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TABLE 3 

All-rail and combination rail-water class rates to Pacific coast ports from 
selected points 

(Cents per 100 pounds] 

Classes 

1 2 8 4 6 A B c D E ----------- --Chicago: I All-rail•. __________ 561 487 404 342 284 293 229 182 151 119 ------
R-26-8 R-26 4 6 Cl 

----
Rail to New York •-- 157 134 111 88 80 57 45 ---- ---- --------

8 4 6 A B --1-
Water to Pacific 

coast•----------- 440 380 314 270 226 226 182 143 127 99 Combination. ______ 597 514 425 358 ---- ---- ---- ---- ---- ----Detroit: 1 
All-rail•-- ____ -- _ -- 578 501 416 355 290 300 235 190 154 122 ------

B-»-8 R-26 4 6 Cl 
------

Rail to New York •-- 135 115 95 74 68 47 37 ---- ---- ----------
3 4 6 A B 

------
Water to Pacific 

coast•----------- 440 380 314 270 226 226 182 143 127 99 Combination _______ 575 495 409 344 
Cleveland: I 

---- ---- ---- ---- ---- ----
All-rail•. __________ 594 512 429 363 305 309 244 194 166 131 

~ --~ 
B-26-8 R-26 4 6 • ----1-

Rail to New York •-- 115 98 81 65 59 42 34 ---- ---· ----------
8 4 6 A B 

------
Water to Pe.cific 

coast•----------- 440 380 314 270 226 226 182 143 127 99 
Combination. ______ 555 478 395 335 ---- ---- ---- ---- ---- ----Buffalo: t 
All-rail•_. ____ ----- 594 512 429 363 305 309 244 194 166 131 

. ""R-2H R-26 4 5 ~ --- --------
·Rail to New York •-- 100 85 70 55 50 35 28 ---- ---- ----

3 4 r"& A B -----------
Water to Pacific 

coast •----------- 440 380 314 270 226 226 182 143 127 99 
Combination. ______ 540 465 384 325 ---- ---- ---- ---- ---- ----

PERCENTAGE RAIL-WATER OF ALL-RAIL 

Chicago ________________ 106 106 105 104---- ---- ---- ---- ---- ----
Detroit________________ 100 99 98 97 ---- ---- ---- ---- ---- ----
Cleveland______________ 93 93 92 90 ---- ---- ---- ---- ---- ----
Buffalo ______________ ~- 91 91 90 89---- ---- ---- ---- ---- ----

' T. 0. F. B. 39-F, I. 0. 0. 1453. L. E. Klpp, agent. I Westem olassitloation. I Ollicial olassitlcatlon. 
Tar111 authorities: 

Chicago to New York ••. } 
Cleveland to New York Jones, I. 0. 0. '1167. 
Detroit to New York ••• 
Bu1falo to New York, Curlett and I. 0. o. A-694. 
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TABLE 4 

.All-rail and combination rail-water class ratu to ]acksonvill~J Fla., from 
Hkcted points j 

(Cents per 100 poUDdsJ 

All-ran cla111 rates 
From-

1 2 a f. s 6 7 8 II 10 11 12 

------ ,...--------1-
Chicago, TILl • _____ 263 224 184 145 118 105 92 79 66 59 53 46 
Detroit, Mich.' •--- 266 226 186 l46 120 106 93 80 67 60 53 47 
Cleveland, Ohiol '-- 261 222 183 144 117 104 91 78 65 59 52 46 
BuJfalo, N. Y.• •--- 255 217 179 140 115 102 89 77 64 57 51 45 

COMBINATION RAIL-WATER CLASS RATES VIA NEW YORK 

1 2 R-~ B-26 f. li II 

Chicago: 
Rail to New York"----- 157 134 111 88 80 ---- ---- 57 45 

I f. s 6 7 

Water to Jacksonville•--- 85 72 59 ----- 45 37 32 28 ----Coxnb~tion ________________ 242 206 170 ----- 125 ---r ---- 85 ----
~ B-26 f. & II 

Detroit: 
Rail to New York''------- 135 115 95 74 68 ---- ---- 47 37 

a f. & 6 7 

Water to Jacksonville•----- 85 72 59 ----- 45 37 32 28 ----Coxnbination ________________ 220 187 154 ----- 113 ---- 75 ----
B-4-8 B-26 f. s 6 

Cleveland: 
Rail to New York'•----- 115 98 81 65 59 ---- ---- 42 34 

a f. & 6 7 
1-

Water to Jacksonville'--- 85 72 59 ----- 45 37 32 28 ----Coxnbination ________________ 200 170 140 ----- 104 ---- ---- 70 ----
BuJfalol 7------------------- 152 129 107 ----- 86 65 53 ---- ---· 

PERCENTAGE RAIL-WATER OF ALL-RAIL 

Chicago ___________________ _ 
Detroit ________ ---- _____ ----
Cleveland. __ ---------------Buffalo ____________________ _ 

92 92 
83 88 
77 77 
59 59 

92-----
83 -----
77-----
60 -----

86 ---- ---- 92 ----
77 ---- ---- 81 ----
72 ---- ---- 77 ----
61 56 50---- ----

• Southern classlflcsttou. 
I Official classitlcstlon. 
I R. A. Sperry~!. 0. C. 485-Jl'aril! 111-E. 
• B. T.lonea' L 0. 0. 33i~rill4fi0-E. 
I W. C. Curlett A-7~ril! 44 H. 
• All·mll rates-B. T.lou-Taritf L 0. c. '1167. 
r Curlett'• A 636. 
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TABLE 5 
Class rates from Nn~~ York, N. Y., to selected domestic ports 

[Cents per 100 pounds) 

AU-rail class rates 
Port of destination 

1 2 a 4. li 8 7 8 9 10 

- - - - ~ - - - -
Jacksonville, F1a.l •------------- 220 187 154 121 99 88 77 66 55 50 
New Orleans, La.l •------------- 276 235 193 152 124 110 97 83 69 62 

- - - - - -
A s B c D J: 

- - - 1-- -
Houston, Tex.• '--------------- 374 318 262 206 168 140 122 112 84 65 
San Francisco, Calif.•• (group A)_ 611 528 438 372 317 314 251 198 173 136 

AU-water class rates 

Jacksonville, Fla _______________ 146 124 102 80 65 53 51 44 37 33 
A. Ohio, ill., C. F. A., Wis.,• or 

west thereof-CroBB Lake ______ 85 72 59 45 37 32 28 23 19 19 
B. All other points except trunk 

line and C. F. A.•------------ 88 75 62 48 40 35 21 26 22 22 
New Orleans, La,llo __________ ;_ 187 159 131 103 84 75 65 56 47 52 

A 5 B 0 D E 

Houston, Tex. I Local 1 and proportionaL ________________ 200 170 140 110 90 75 65 60 45 35 
- -

s A 
- -Intercoastal: San Francisco, 

Calif.,• Local4 and proportional 
and•---------------~-------- 440 380 314 270 226 226 182 143 127 99 

Percentage all-water of all-rail 

Jacksonville------------------- 66 66 66 66 66 60 66 67 64 66 
New Orleans------------------ 68 68 68 68 68 68 67 67 68 84 Houston ______________________ 53 53 53 53 54 54 53 54 54 54 San Francisco _________________ 72 72 72 73 72 71 73 72 73 73 

1 Bootbem classification. 
• Western classification. 
• From dock only at New York. 
• Dock to dock only. 
I Curlett's, I. C. C., A-712. 

11 12 
r-- -

44 39 
55 48 

- -

--- ---

29 26 

19 19 

22 22 
37 33 

--- ---

--- ---

66 66 
67 70 

--- ---
--- ---

• T. C. F. B. Southern coast. Class tarift No. 39-F-1. C. C. 1453, L. E. Kipp, agent. 
I B. W. L. Tarlft No. 252-A, I. C. C. 3360. Agent, J. R. Biel. 
I Rates no longer in eftect, 4 amended, p. 97-westbouod freight tarlft 1-C., United States Intercoastal 

Tarift, canceled efteetive Nov. 7, 11»0. All commodity rate of $2.26 per cwt. went into etloot on same date 
Item No. 1330. 

• Haskers I. 0. C. No. 262. 
IIJ, M. King, Tarift No. 38,1. C. C. 238. 



CHAPTER III 

SUMl\1ARY OF TRAFFIC POTENTIALITIES OF THE 
ST. LAWRENCE SEAWAY ~ 

Section 1 

ToNNAGE AND SAVINGS 

Pursuant to the general principles outlined in chapter II, a series 
of studies were undertaken by the Survey to discover the traffic 
possibilities through the St. Lawrence Seaway. The results of the 
traffic analyses of individual commodities are presented in appendices 
"A" to "Q," inclusive. The specific methods employed in the treat
ment of each commodity are described in those individual studies. 

The commodities that are treated in separate analyses are the 
following: 

A-Automobiles. 
B-Grains. 
C-Soy beans. 
D-Dairy products. 
E-Green coffee. 
F-Fresh and canned citrus. 
G-Bananas. 
H-Wines and liquors. 
I-crude rubber. 

J-Tin. 
K-Sulfur. 
L-Vegetable Oils and seeds. 

M-Machinery. 
N-lron and steel. 
0-Wood pulp and newsprint. 
P-Packing-house products. 
Q-Burlap and jute. 

This list is not exhaustive. It does not iticlude all commodities 
that may utilize the Seaway. Although it includes many staple 
products, at best the list is a representative sample. Several important 
commodities were left out of consideration because upon a preliminary 
examination of the available data it was found that the effect of the 
Seaway on their transportation was indefinite. Coal, petroleum, 
lumber, and sugar are among these products. 

Furthermore, in the very assumptions underlying these commodity 
studies, trade in entirely new products, or in products that do not now 
~nter into interregional or international trade, was left out of consider
ation. Among these one may mention fruits and vegetables from 
Michigan and fish and other sea food from eastern Canadian ports. 

Again, a large number of commodities in which interregional 
trade is practically certain to exist, and which may well utilize the 
St. Lawrence Seaway, were not studied separately because of limita-

. 31 
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tions of time and resources. Such important commercial products as 
canned goods from the West coast, leather goods from New England, 
cotton products, cotton seed and oil from the South, flaxseed, linseed 
oil and cake from Minnesota and the Dakotas, will probably utilize 

·the Seaway under varying conditions. Similarly, products from 
foreign countries, such as fruits and nuts from the Mediterranean 
countries, kaolin from England, pottery products from different 
parts of Europe, could well utilize Seaway transportation. 

The reason why these products were not treated exhaustively for 
our purpose is very simple. In the commodities that were studied, 
there is sufficient justification in the amount of transportation savings, 
conservatively estimated, to prove the feasibility and the economic 
justification of the Seaway. Any further extensions of these com· 
modity studies would be merely contributory and supplemental, 
and would add nothing further to the economic reasoning upon which 
the justification of the Seaway must be based. 

It must be clearly understood, therefore, that the results herein 
described apply only to a partial list of commodities selected for 
special treatment. These results show that in the case of the com
modities analyzed there will be at least an annual savings in trans. 
portation costs of $18,000,000 to $21,000,000 on a tonnage of over 
4,600,000. These savings are distributed among the commodities 
and between foreign and domestic trade as shown in Table 6. If 
insurance rates from Lake ports were as much as ona.half of one per
cent higher than from North Atlantic ports on a total value of over 
$800,000,000 for the cargo herein envisaged, a deduction of at least 
$4,000,000 should be made from these estimated savings. 

These savings are based upon average trade conditions existing 
in the decade 1928-37, or 1929-38, with the exception of a few com
modities, where because of limitations of data other intervals were 
used. 

The tonnage on which this amount of savings is obtained is esti
mated at somewhat less than 5,000,000 short tons. The average 
saving, therefore, is approximately $4.00 per ton. It must be ra. 
membered that this is entirely new cargo, over and above the American 
traffic traversing the present 14-foot St. Lawrence Canals during the 
past decade. 

In 1929 a study of potential traffic through the St. Lawrence Sea
way came to the conclusion that there would be approximately 5,500,-
000 tons of. American traffic, of which 2,000,000 tons would be in 
grains.1 The estimate in this study did not exclude the traffic that 
utilized the existing St. Lawrence Canals. Hence, since 1929 the 
traffic on the 14-foot canals has practically reached the level then 

a Moulton, Morgan, Lee, The St. £atDriiiCI NIJIIlaatiOtlrmd Pow• Projed, 1929, p. 109. 



TABLE b 

Summary of potmtial tonnagt and savings on ultcttd list of commoditits 1 

Domestie Import 
Item 

Export Total Average sav-
ings per short 

Tonnage Saving Tonnage Saving Tonnage Saving Tonnage Saving ton 

Ul 
Short tofll Short tom 8/lort tom 

Autos and parte .•. ----------------------'------- 359,000 $3,993,000 201,000 $2,863,000 -------------- --------------
Grain and ftour ••• ------------------------------ 535,000 626,000 708,000 1, 458,000 -------------- --------------
Soybeans------------------------------------------------------------------- 148,000 154,000 -------------- --------------

Dairy produets •••• ------------------------------ 314,000 { ~~ggg }------------- -------------- -------------- --------------
Green ooffee .•••••• ------------------------------ -------------- -------------- -------------- -------------- 131,000 $612,000 
Citrus fruit ••••••• ------------------------------ 97,000 449,000 16,000 110,000 -------------- --------------
Bananas •••••••••• -------------------------------------------------------------------------------------- 163,000 { ~;~~;ggg } 
Wines and liquors.------------------------------ -------------- -------------- -------------- -------------- -16,000 145, ooo 
Cruderubber ••• -----------------------------~-- -------------- -------------- -------------- -------------- 151,000 { 1J8~;ggg } 
!'in ______________________________ --------------- -------------- -------------- -------------- -------------- 25, 000 113, 000 
Sulphur ________________________________________ { ~~;· ggg m· ggg }------------- -------------- ------------- -------------- { 
Vegetable oils and seeds.------------------------ ---------'----- ---------~---- -------·------ -------------- 116,000 629,000 
Maehinery ______________________________________ -------------- -------------- 167,1i00 { 2, ~~~; ggg }------: ______ --------------
Iron and steeL.-------------------------------- 389,000 635,000 208,000 664,000 75,000 758,000 
Woodpulp and newsprint.---------------------- liO,OOO 100,000 -------------- -------------- 310,000 386,000 
Pac:J:inghouse produets ____________ -------------- 58, ooo 286,000 . 139,000 { ~~ggg }------------- -·------------
Burlap and jute ••• ------------------------------------------------------------------------------------- 28,000 116,000 

Short tom 

~ 660,000 $6,856,000 $12.24 
1,293,000 2,084,000 1.61 

148,000 154,000 1.04. > 
314,000 { 743,000 2.37 ~ 

952,000 3.03 to<~ 1:i1,000 612,000 4.67 
112,000 659,000 4.99 0 
163,000 { 1,196,000 7.34 l>;l 

1,849,000 11.34 
16,000 145,000 9.67 ~ 

151,000 { 767,000 6.08 ~ 
1,105,000 7.32 ~ 25,000 113,000 4.52 

179,000 185,000 1.03 .... 
307,000 317,000 1.03 0 
116,000 629,000 6.42 

'tl 167,1i00 { 769,000 4.59 
2,071,000 12.36 0 

672,000 1,957,000 2.91 ~ 
360,000 485,000 1.35 l:"J 

197,000 { 694,000 3.52 ~ 1,160,000 6.89 
28,000 116,000 4.14 > 

. Total _______ : _____________________________ { 2, 031, ooo 6, 917, ooo } 
1 586 000 

{ 6, 426, ooo } 
1
, 

01
A 

000 
{ 4, 721, ooo 

2, 159, 000 7, 258, 000 • • 8, 194, 000 ... 6, 712, 000 
4,631,500 18,064,000 3.90 E:: 
4, 759,500 21,164,000 4.~ ~ 

l:"J 

SOUBCB: Summarized from Appendiooa A to Q. 
Ul 

1 The 1lgures bracketed together Indicate alternative totals hased upon different B88umptions as asplained In the eorresponding appendiooa. 
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anticipated for a 27-foot channeP Since the St. Lawrence Survey 
estimates exclude existing traffic over the present canals, the conclu
sion is that the estimated traffic for the St. Lawrence Seaway during a 
period of the depression would have been at least twice as much as 
that conceded by this previous study. 

In view of the fact that so many important commodities have been 
omitted from the present study, it would not be excessive to assume 
that the potential annual traffic would be much greater than indicated 
by our figure of 4,600,000 or 4,750,000 tons. For instance, other 
studies have included in their estimates large items such as petroleum, 
500,000 tons; sugar, 500,000 tons; fertilizers, 555,000 tons; coal, 
350,000 tons; lumber 41,500 tons; pulpwood, 82,500 tons, or a total of 
2,029,000 8 tons-all of them being items which are not included in 
our studies. .Adding to our studies the items which are included in 
other studies, but excluded from ours, will yield 7,000,000. 

Before the present world conflagration the mistaken notion had 
gained currency that this nation bad stopped growing. This is 
definitely erroneous, being merely a misunderstanding of the conclus
sion that the rate of growth is slowing down. In the quantity of 
production, ton-miles of transportation required, and number of 
people, the next quarter of a century is bound to witness very great 
increases over past levels. 

The significance of national growth for the St. Lawrence should be 
fairly obvious. If. national income, production and population con
tinue to grow, there will be increased need for transportation facilities. 
The St. Lawrence Seaway, as an integral and important component 
of the transportation system will become more and more useful. 

The rate of growth of population-a basic factor in determining the 
trends of the future-has declined in recent years and is expected to 
decline further. However, in absolute numbers the population will 
be much larger. The work of the National Resources Committee on 
population trends, the most authoritative in existence, indicates that 
a conservative estimate of population in 1955, assuming medium 
mortality, medium fertility, and no immigration, would be 144,093,000, 
and in 1965, 149,341,000: 

Populfltlon of the 
Year: United Statea 

1930-----------~----------- 122,775,046 1940 _______________________ 131,669,275 
1955 _______________________ 144,093,000 

1965,.---------------------- 149,341,000 ----

Incred8a 

8,894,829 
12,423,725 
5,248,000 

1 The annual tra11lc of United States origin over the existing canals bad varied between 1,000,000 and 
3,500,000tons. Since a great amount of trallic transshipped at Montreal Cor United States Great Lakes ports 
is recorded as of Canadian origin, the trade for United States IWCOUDt must have reached well over 4,000,000 
tons In some years. Henoe, the Moulton estimate of trallie was realized almost to the full extent by the 
ulstlng St. Lawrence trallio. 

1 Moulton et al., OJI· 1it., p. 110. 
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The increase in the next decade and a half will be 12~ million people, 
and in the following 15 years, over 5 million, or a total of nea:rly 18 
million in the next 30 years. I 

The basic period used in the calculations of this report included the 
depression of the "thirties," when employment, national production 
and transportation activity were low. From 1916 through 1928, the 
annual average of revenue freight tons carried by class I railroads in 
the United States was 1,204,881 tons. In the base period, 1929-38, 
the average was 903,284 tons. This drop of 25 percent occurred in 
spite of the increased population and productivity per man hour ·of 
the later period. 

The question is whether over the long life of the St. Lawrence the 
economic machinery of the country will function at a higher level 
of activity. The answer must be in the affirmative because all of the 
nation's energy will have to be direct(!d towards that end. The 
requirements of the nation for transportation facilities will be much 
greater th8.Il in the 1930's. 

The productivity of labor has been growing rapidly, and there 
is every reason to believe that this growth will continue. The index 
of productivity per man-hour has steadily increased during the past 
two decades, from 86 in 1919 to 159 in 1939 (192o--24=100). If 
this rate of growth were to continue, the average index of produc
tivity during the decn.de of 1950 would be 220, an increase of 40 
percent as compared with 1939. 

Along with increased productivity, it can be expected that, even 
aside from the defense program, some practical solution to the 
problem of unemployment will have been found. Whatever the 
political form of this solution, the economic effect would be to 
increase employment, which at a higher productivity per hour should 
result in greater commercial activity. 

Upon careful examination of the possibilities in future employ
ment, production and population growth, it was estimated in Part V 
of the Survey reports that in the decade of the fifties the ton-miles 
of revenue freight traffic would .be 37 ·percent higher than in the 
decade just past.' 

The preceding discussion has shown that the base period used in 
estimating the potential traffic of the Seaway was abnormally low. 
If a higher level of employment will obtain on the average for the 
future, the utilization of this waterway will be much more intensive 
than estimated. Under the most conservative estimates, the 
increased growth in transportation requirements is so large as to 
dwarf the capacity of the Seaway. 

• Part V, p. 66. 
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With a fuller utilization of the resources in manpower and mate
rials which may raise the average national income to levels higher 
than those which existed in the years 1928-37 or 1929-38, the poten
tial traffic would surely be higher than that which existed in the 
depression decade under study. 

H we were to add to our estimates the commodities that were 
omitted from our specific studies, -.nd the increased trade that would 
be created as a result of cheap transportation, it is not improbable 
that actual American traffic within a reasonable period will be as 
much as 10,000,000 tons, with a potential savings of at least 
$36,000,000 in transportation costs. 

The conclusion is that if savings in transportation costs to American 
producers and consumers are considered justification for a public 
undertaking such as the St. Lawrence Seaway, the benefits would 
eertainly be large enough to compensate for the annual cost. At 
an annual cost of approximately $9,000,000, the savings on the com
modities herein studied in detail would be twice this cost, and the 
probable savings on a more inclusive list of commodities would, in 
all likelihood, be three or four times as much as the annual cost. 

Section 2 

THE FUTURE PROSPECTS FOR THE SEAWAY 

The results discussed in the previous section apply to conditions 
that existed in a time of peace. Although political factors were 
already at work during the preceding decade tending to strangulate 
foreign commerce, still the movement of commodities across inter
national boundaries was not subject to military interference. Until 
1939 production and international trade in all countries increased 
considerably and showed promise that trade would be r~tablished 
upon a higher level than had been experienced in the first half of the 
decade. Under those conditions the present study would have had 
some validity as indicating potentialities of traffic in the future. 
Since 1939, however, the world has entered a period of violent revolu
tionary changes leading to complete interruption of normal trade. 
These cataclysmic developments naturally invalidate any studies 
based upon assumptions of normal trade relations, at least until such 
time as such relations are r~tablished. It behooves us, therefore, 
to examine the St. Lawrence Seaway project in the light of these 
violent changes and in the light of possible future developments in 
international relations. 

In the course of the present con11ict, and in the light of our national 
policy, it is certain that trade with continental Europe will be prao
tically at a standstill. Our principal outlet for transatlantic commerce 
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is largely the British Isles, and such portions of the European eonti
nent as are permitted to receive shipments from our shores. Spain, 
Portugal,. and Russia, to a limited extent, are the only countries 
besides Britain now open for trade under severe restrictions. ' 

The effect of the blockade, and the change over from peace to 
wartime trade, have naturally had the effect of restricting agricultural 
exports in favor of other commodities more directly needed in mili
tary operations. This trend is distinctly descernible in table 7, 
which shows severe restrictions in the exportation of agricultural 
products. Exports of scrap iron have also declined due to govern
mental restrictions. Exports of automobiles and trucks also have 
diminished. On the other hand, table 8 shows that various classes 
of machinery exports have increased greatly. As the results of our 
rearmament effort flow from the assembly line, it is to be expected 
that exports of heavy iron and steel products will increase. 

By the very nature of this change, the Middle West, where the 
products of the iron and steel and machinery industries largely origi
nate, will participate to an increasing extent in international trade; 
hence, traffic in those commodities through the St. Lawrence would 
be expected to increase under wartime conditions, while traffic in 
agricultural products would diminish. If the war should continue 
beyond the period of completion of the Seaway, there is no doubt 
that it would become a valuable artery of traffic for heavy military 
goods, in addition to the food stuffs that would have to be carried to 
Great Britain and other friendly nations. 

It is necessary to examine the future of foreign trade under all 
possible assumptions as to the course of world affairs and the role of 
the United States therein. If Great Britain and the democracies are 
successful in their struggle against the totalitarian states, there will 
be a long period of rehabilitation all over the world, predicated upon 
a more free interchange of goods and services than has prevailed in 
the past. Just as important is the corollary objective that economic 
security, the announced goal of the free democracies of the world, 
will be obtained by opportunities for productive employment. Fur
thermore, the United States would play a leading part in rehabilitat
ing the countries severely damaged by war. 
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TABLE 7 

Monthly exports of the United States, selected commodities, 1936-41 

Prln- Scrap 
cl~le Lard Iron and 

grams steel• 
---

1,000 Shore Long 
Annual monthly average: btuhtl& tcml tcml 

1936------------------ 2,384 4,673 161,344 
1937 ·---·------------- 7,120 6,699 341,796 
1938.----------------- 24,039 8,626 249,883 1939. _________________ 

11,616 11,653 298,119 
1940 ____ -------------- 7,061 8,390 235,257 

Monthly total1940: 
January __ --··------- . 8,332 13,994 187,457 
February------------ 10,204 12,666 234,716 
March------------·-- 9,324 10,327 206,928 

~~:::::::::::::::: 5,636 9,424 221,152 
3,825 7,444 312,483 

Prln-
ciple 
grains 

Monthly total1940-Con. 
1,000 

btuhtlr 
June ••••••••••••••••• 6,289 
July.---------------- 10,673 
August.------------- 6,630 September ___________ 6, 789 
October·------------- 10,141 November ___________ 6, 210 
December_._·------- 2,559 

Monthly total1941: 
January_-·---------- 2,812 
February------------ 3,279 
March--------------- 4,2« 

Lard 

BhorC 
lcml 
6,348 

14,119 
6,090 
4.978 
6,099 
6,144 
6,151 

8,833 
7,415 

12,164 

Scrap 
Iron an d 

steel• 
---

Ltmg 
trmr 

318,36 9 
29 327, I 

355.991 
265,6 08 

26 
9 

258,9 
74,34 
611, 980 

45,0 55 
8 

383 
74,37 
64, 

.I Including tin-plate scrap, tin-plate circles, strips, cobbles, etc. and waste-waste tin-plate. 

Annual monthly average: 
1936.-----------------
1937------------------1938 •• _______________ _ 

1939.-----------------
1940.-----------------

Monthly total1940: 
January_-------------
February------------Marcil _______________ _ 
April •••. ____________ _ 

May-----------------

A.utomobUes 

Passenger 
CBr8 

Shorl f(II'IB 
24,966 
31,828 
22,435 
19,159 
12,635 

22,235 
16,231 
17,923 
13,503 
15,355 

Trucks 

BhorC trmr 
15,050 
23,640 
16,677 
.16, 296 
14,966 

16,245 
17,524 
26,578 
12,935 
13,389 

Monthly total1940-Con. June _________________ _ 
July-----------------
August ••••••••••••••• September ___________ _ 
October._------------November __________ _ 

December •. --~-------
Monthly total1941: 

January·------------· 
February ••••••••••••• 
March .••••••••••••••. 

Automobiles 

Passenger 
CBr8 

Short tcml 
10,663 
II, 149 
3,859 
4,276 

11,667 
15,716 
12,840 

11,955 
11,455 
14,676 

8horC lcml 
13,348 
12,811 
7,140 
5, 375 

16,636 
17.711 
17,399 

14,732 
17,526 
20,791 

Sources: Grains, lard scrap Iron and steel; Passenger cars and Trucks, Surwp of ~"tnt Buainerr, 1940 
Supplement, and April, March, and May, 1941; Industrial and electrical macllinery, Statirlical Abrtract 
of the Unitetl Stater, Monthly Summary, 1940 and 1941, 
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TABLE 8 

Monthly exports of machinery from the United States, 1936-41 
l 

Industrial machinery Electric mamiinery 

Tool 
l:!"ind· Pnen· Hoists 

En- Tnr· mg, matte and Gen- Frac- Port-
gine ret cutter port- der· Pumps era- Trans- tiona! a hie 

grind· rieks, formers electric lathes lathes ing,and able 
OX:c:'I\Pt tors motors tools 

uni- tools mmmg 
versa! 

1-----------------
Annual monthly aver-

age: 
157 1,143 217 4,015 157 3,043 9,683 1, 721 

1936 ________________ 
187 65 

1937---------------- 287 103 133 1,813 313 4,997 292 4,340 11,460 2,250 
1938 •••• ---- ------·- 327 112 174 199 237 3,974 205 5,274 9,560 2,371 1939 ____________ ---- 361 150 216 1,912 354 4,997 185 7, 21M 12,731 2, 738 
1940 .•........ ----·- 672 340 308 2,326 367 3,454 282 28,381 14,132 3,259 

Monthly total 1940: 
193 309 415 3, 7!!6 188 13,096 10,542 2,376 January------------ 558 2, 718 February ___________ 717 220 252 2, 760 412 2,809 102 22,073 6,348 1,998 

March •••••••••••••• 722 277 413 6,012 378 4,474 333 28,091 13,614 2.484 
April •••.••••••••••. 661 421 248 2,893 279 3,202 319 18,693 9, 782 3,565 
May--------------- 605 381 235 2,338 310 4,507 233 16,978 11,749 2, 745 
June. -----------L- 563 338 171 829 400 3,577 299 11,106 12,188 2,506 
July---------------- 338 229 197 2,913 328 4,352 218 13,107 13,508 3,579 
August .•••••••.•••. 629 386 331 1, 567 431 2,620 215 17,744 15,386 2,881 
September--------- 651 407 228 1,588 373 2,610 300 14,496 13,644 3,070 
OctobPr ------------ 804 446 575 1,685 337 2,805 580 45,201 21,454 3,138 
November .••••• --- 1,020 387 363 1, 223 369 3,817 375 56,71\9 24,013 ' 4,837 December __________ 791 396 370 1,383 372 2,886 226 83,227 17,356 5,926 

Monthly total 1941: 
60,378 January----····---- 616 434 269 1,481 478 3,282 259 14,734 5,802 

February--·-··---- 768 230 323 1,354 332 3,022 314 38,618 17,219 4,329 March ______________ 
723 751 338 1,879 576 4,866 386 44,736 12,753 6,889 

Sources: See table 7. 

Under these conditions the foreign trade of this country would rise 
to unprecedented levels. Although no specific estimates can be 
made, a. few facts can indicate the range of magnitude which may be 
involved. During the past decade, roughly equivalent to the base 
period used in estimating potential Seaway traffic, the United States 
foreign trade had fallen sharply. Table 9 shows the changes in the 
quantity of imports and exports. 

302155-41--4 



40 THE ST. LAWRENCE SURVEY 

TABLE 9 

lndexu of quantity of exports and imports of the United States, 1921-39 
(1923-25•100] 

1921-251 •••••••••••••••••• 
192&-30 ·------------------193HI51 •••••••••••••••••• 
1934 •••••••••••••••••••••• 
1935 •••••••••••••••••••••• 

•Average. 

Exports or 
United 

Btatesmer
cbandlse 

97 
122 
76 
74 
78 

Imports 
for con

sumption 

M 1936 •••••••••••••••••••••• 
116 1937 •••••••••••••••••••••• 

: i~~:::::::::::::::::::::: 
106 

E=dof Imports 
States mer- for con· 
ebandlse aumption 

82 
106 
106 
110 

118 
131 
M 

108 

BoURCB: United States Department of Commerce, Bureau of Forelgu and Dnmeetle Commerce, Fordflll 
ComfiWTtl liM N®l(/ation of 1M United Slatu,191J9, p. XI 

The average for 1931-35 was only 60 percent of the average for 
1926-30. The following three years were 60, 64, and 67 percent, 
respectively, of. the 1926-30 average level. In value terms, the 
picture is much worse, of course. From $13M billions in 1920, the 

. exports fell to less than $3 billions in 1932. 
Table 10 reveals not only the sharp decline of the national income 

during the 1930's, but also the percentage which foreign trade bears 
to national income. In the years following the first World War this 
;rose to 20 percent in 1920. During the 1920's the figure hovered 
around 12 and 13 percent, while in the past decade it was in the 
neighborhood of 7 and 8 percent. 

TABLE 10 

National income and merchandise import.! and export.! of the United States, 
1909-39 

National Total PerCt'nt National Total P~rcenl 

Income Imports of Na- Income Imports of Na-
Produced and tiona! Produced and tinnal 

Exports Income Exports ln('()Jil8 

Milllmr MIU!ma MIUiOfll MllliOfll 
ofdollara of do/lara ofdollara of dollars 

1909 •••••••••••••••• 27,726 2,976 10.7 
11124 ________________ 

69,924 8, 201 11.7 1910 ________________ 
29,176 8,302 11.3 

1925 ________________ 
75,918 9,136 12.0 191 !_ _______________ 

29,066 8,677 12. a 
1926 ________________ 

11,1n 9,240 12.0 1912 ________________ 
81,604 8,858 12.2 1927---------------- n.oo3 9,0/iO 11.8 

1913 •••••••••••••••• 33,309 4,279 12.8 1928 •••••••••••••••• 79,679 9,229 11.6 

1914 .••••••••••••••• 32,254 4, 259 13.2 
1929 ________________ 

82,885 9,640 11.8 1915 ________________ 
36,200 4,443 12.6 1930 ________________ 68,901 6,904 10.0 

1916 .••••••••••••••• 48,823 7,874 18.0 
1931. _______________ 

54,310 4, 516 8.3 
1917 ---·······------ 51,307 9,166 17.9 

1932 ________________ 
40,074 2,934 7.3 

1918 ..•••••••••••••• 56,770 9,180 16.1 1933 •••••••••••• ---- 42,430 3,125 7.4 

1919 ________________ 63,880 11,825 18.6 
1934 ________________ 

60,347 8,788 7.5 1920 ________________ 
67,325 13,506 20.0 

1935 ________________ 
66,870 4,330 7.8 1921_ _______________ 

62,746 6,994 1a. a 
1936 •• ______________ 

65,166 4,879 7.6 
1922 •• -----------~-- 69,602 6, 946 11.7 1937---------------- 71,172 6,438 9.0 1923 ________________ 

68,381 7,960 11.6 1938 •••••• ---------- 63,610 6,055 7.9 1939 ________________ 
69,378 5,496 7.9 

SoURCE: Foreign trade from Departmt>nt of Commerce. Statillital Abatratf of the Unit.ttl State~, 1~40. 
p. 487. National income from after 1929 !rom sam~ source, p. 314; previousyearsfromBrooltingsinstltution, 
American Capacit11 to Cmeumt, Wasbington,1D34, p, 153. 
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Under the postr-war conditions which the democracies hope to 
establish, the United States may look forward to higher national 
incomes, with an increased percentage of it going into foreign trade. 
A concrete illustration of possibilities is in the estimates which have 
been made that the national income will be $100 billion in 1942, 25 
percent higher than any previous level.· At this level, should the 
percentage of foreign trade to national income equal the level of 
1916, namely, 18 percent, the value of foreign trade would be $18 
billions. Again, these figures are merely illustrative of the magni
tudes involved and are not predictions. It is certain that if the 
democracies win and their hopes and plans are realized, the foreign 
trade traffic of the Seaway would be much larger than estimated in 
this report. 

Should the world situation develop in the opposite direction, 
however, what would then be the position of United States foreign 
trade and the role of the Seaway in transportation. It is possible 
that a large part of. the trade of the Eropean continent would be 
lost. This would be serious, for Europe has taken over 40 percent 
of the value of United States merchandise exports each year since 
the World War, as shown in table 11. Europe has been at least 4 or 
5 times as large a customer as South ~erica and has supplied 2 or 
3 times as much of the United States imports. 

TABLE 11 

United States foreign trade with Europe and South America 
[Values In millions of dollars] 

Exports and Imports 1921-25 1926-30 1931-35 1936 1937 1938 average average average 

---------------
J:IPOBTB 

Total United States ______ 4, 310.2 4, 687.8 1,988.9 2,419.0 8, 298.9 3,057.2 ---To Europe _____________________ 
2, 279.5 2, 206.6 944.2 1,028. 2 1, 337.9 1,311.4 

To South America ••••••••••••• 294.1 440.4 140.1 202.6 316.4 298.1 

DlPOBTB 

Total United States •••••• 3, 450.1 4,033. 6 1, 707.8 2,424.0 3,009.9 1,949.6 ---
From Euroge- ----------------- 1049.6 1210.5 512.7 719.3 820.8 668.1 From Bout America ___________ 421.3 645.8 243.2 290.6 411.7 263.0 

SOUBCJ:: StatWic41 Abllract o/tM United State~, 19.j0, p. 564, 

1939 

---
3,123. 3 

1, 265.0 
326.6 

2. 278.1 

611.3 
soo. 7 

The conclusion is clear that United States foreign trade will be 
smaller in the event that Europe remains under German domination. 
Using foreign trade as a weapon of political domination, Axis-controlled 
countries would probably exclude as much .American products as 
consistent with their policy of self-sufficiency, and furthermore would 
fight .American producers in every market of the world. This does 
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not mean that United States foreign trade will be less than it has been 
in the depressed years of the 1930's, since foreign trade of the United 
States, exclusive of European trade, has been higher in some years 
than total trade during the depression years. And of course, it is 
fallacious to asume that the results of an Axis victory can be measured 
simply by deducting all trade with Europe, for there are certain 
essential products which will form the basis of trade with Europe. 
Against this must be set the increases in South American trade which 
may result from an extensive program of hemispheric economic 
defense, as well as the impetus to trade from the growth and higher 
levels of income of the nations of the Americas. 

These conclusions by no means fully express the importance of the 
St. Lawrence Seaway in its relation to foreign trade if the totalitarian 
powers are victorious. The total volume of foreign trade could be 
very much lower than the estimates and at the same time the Seaway 
could be of far greater importance than anyone has anticipated. 
This would be the case if the foreign traffic of the Seaway were com
posed of imports and exports of South America which might other
wise be captured by the Axis. · In a post-war world as is here visual
ized, trade with the other Americas would be more than a matter of 
dollars and cents. This trade will prevent the South American 
countries from being completely dependent upon the Axis economi
cally. A South ·America so dependent becomes an easy mark for 
political and military domination. There can be no doubt that such 
a chain of events is part of the plan of the opponents of domocra.cies. 
Even if the Seaway contributes only a little to forestall this occurrence 
by helping to retain politically strategic trade with the rest of the 
hemisphere, its ultimate value to the country would be established. 
With the Seaway, the Middlewestem products would be in a better 
position to compete with Axis products in South American markets 
because of savings in transportation costs. Instead of taking the 
impact of such competition by lowering wage scales, we shall be better 
able to maintain the American standards at the same time as we 
undersell Axis powers. It might be said that this same result could 
be accomplished by a subsidy to importers and exporters equivalent 
to the savings which the Seaway could effect. This is an unnecessary 
waste of money, because the Seaway can provide this impetus at much 
less cost over the long run than direct subsidies. 

Nor does the normal advantage of Seaway transportation in foreign 
trade measure the entire extent of the advantage which will ensue 
under the kind of world now being created. Normally, the additional 
shipping space for the additional St. Lawrence ton-miles of trans porta-

. tion must be counted as a cost of transportation. However, the e.~eri
ence o( these last two years have shown that the nation has to main-
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tain a large merchant marine for purposes of National Defense, on a 
scale much larger than the Maritime Commission's 10-year, ,500-ship 
program. In the construction of this merchant marine, as ~ell as its 
utilization during peacetime, the St. Lawrence Seaway would aid 
greatly. Having made an investment for national defense, the 
American public could at least obtain the benefits of cheap transporta
tion. This would keep the merchant marine in good operating condi
tion, and help defray part of the expenses. 

Clearly the United States is going to have a large merchant marine 
for a long time to come, a merchant marine whose existence can only be 
attributed to one phase or another of National Defense. This is true 
regardless of the outcome of the war. If Britain wins, there will be 
a large supply of ships as a result of the recently begun program for the 
"Battle of the Atlantic." If Britain loses, there will be an impetus to 
a large merchant marine in the economic battle' for the western hemi
sphere, for it would not be wise to have United States foreign trade 
dependent upon foreign shipping to an ove1whelming extent. 

The most important reason for a large merchant marine resides in 
sound naval policy. Even before the huge expansion of the Navy 
was begun, the merchant marine was inadequate in its function as an 
auxiliary force to the fleet. In 1937, the Maritime Commission made 
this plain: 

Although it is difficult to cite the exact number of each type of 
vessel that would be required to meet a given situation, it appears 
that the defense needs of the United States dictate the replace
ment of the bulk of the present fleet. * * * 6 

This statement was made before the war and before the world situa
tion developed to its present critical stage. Furthermore, it was made 
before the policy of a two..ocean Navy was adopted. If the bulk of. 
the fleet had to be replaced in 1937 to serve, in part, as auxiliaries to 
the one..ocean Navy, it can be seen that a Navy twice as large designed
to operate as two independent fleets may require twice the number of 
merchant marine auxiliaries. 

The conclusion is inevitable that regardless of the immediate course 
of events, this nation must own a merchant fleet far in excess of that 
needed for commercial purposes alone. It is the part of wisdom to 
make use of them in the most valuable manner possible, instead of 
letting them stand idle waiting forM-day. The opening of the Great 
Lakes to large ocean-going vessels will provide increased commercial 
usage for these ships. And this means essentially that ships can be 
provided for the trade at practically no overhead cost, which would be 
chargeable to National Defense, thus increasing the economy of this 

• United Statal Maritime Commlssioo,f111. nt., p. 12. 
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mode of transportation. There will be the added advantage that the 
St. Lawrence trade will also help to bear the cost of training the neces
sary ship operating personnel. 

There are other aspects, too numerous to treat in a brief 8tmliil&l'1, 
which define and emphasize the importance of the waterway under 
any possible set of circumstances. One concrete ease may be pr&
sented to illustrate its potentialities in ease of emergency. The large 
steel producing plants on the Atlantic coast, particularly in Sparrows 
Point, Md., and Philadelphia, import their ores from Cuba and Chile. 
The iron ore imports of the United States, the bulk of which is of 
this nature, follows: 

JLill;. ,.., ,_. 

1926-30 &Ver&ge..-------------------·------------2. 709 1931-35aver.age_ _______________________________ 1.166 

1936------------------------------------------2.232 
1937------------------------------------------2.442 
1938------------------------------------------2. 123 
1939------------------------------------------2.•13 

_In the event of actual combat to prevent control of the Western 
Hemisphere by European powers, these sources of supply might be 
impaired or totally cut off. At just this time, steel would be of vital 
importance. The cost of obtaining alternative supplies from the_ head 
of the Lakes in the absence of the Seaway would be prohibitive, and 
an added burden which would seriously impair the prosecution of 
the war even if it could be met. This contingency would be avoided 
by the Seaway. 

Before closing, a final point of broad significance must be made. 
An Axis victoey, as has been pointed out, would mean a curtailment 
of foreign trade as compared to a universe devoted to the promotion 
of trade between nations. The impetus towards regional and national 
self-sufficiency would negate the comparative advantages of geogrA
phical specialization. This factor of itself tends to make for less 
efficient utilization of resources which, in tum, exerts downward 
pressure upon the standard of living. It then becomes imperative 
to utilize every resource to the full and most efficiently in order to 
offset as much as possible the undesirable effects of self-sufficiency 
upon the standard of living. This applies to the transportation 
functions of an economy. The net result is that the economies of 
any resource like the St. Lawrence Seaway reaches a magnified 
im:Portance. 

The conclusion is justified that the potential value of Seaway 
transportation when estimated on the basis of recent statistics gives 

_ only a partial view of its advantages. If the world regains its 
equilibrium of political comity and freer exchange of commerce 
under democratic leadership, the St. Lawrence Seaway will be a great 
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advantage to the laiullocked interior. If the world, on the contrary, 
falls under the domination of the totalitarian powers, the Seaway will 
become an asset in preserving, even if partially, the American sfunda.rd 
of living in the great Middle West, in putting American producers 
in a better competitive position visa vis hostile economies, and in the 
N a tiona! Defense program which will become a lasting aspect of 
Americal life ~ long as we are surrounded by potentially enemy 
countries. · 



CHAPTER IV 

COMPARATIVE COSTS OF FREIGHT TRANS
PORTATION WITH AND WITHOUT THE 
SEAWAY 

Heretofore, the discussion has centered upon the savings in trans
portation rates to the shippers. This is the traditional yardstick used 
by the United States Army Engineers in studying the advisability 
of undertaking waterway improvements. By this method it is found 
that there would be enough tonnage and savings on traffic via. the 
Seaway even in a. depression period, such as the country experienced 
in the past decade, to justify the expenditures of money involved in 
this project. 

An examination of possible alternative future developments in the 
political and economic structure of the world, affecting foreign com
merce, indicates that under one set of conditions a.ctual traffic via the 
St. Lawrence may increase to its full capacity-at least 10,000,00~ 
tons of new American tonnage, with commensurately larger savings 
to shippers. Under another set of assumptions, where world com
merce is subject to the strangulating influence of totalitarian countries 
dominating the high seas, then the National Defense value of the 
Seaway comes forward as the determining factor. 

There is a third basic standard of evaluation that must be applied 
before final approval can be given to this project. From a national 
(as against the individual shipper's) point of view, the Seaway can be 
justified if transportation costs (as distinct from rates) are lower by· 
the use of the Seaway than they would be by alternative means. 

Of what value for transporting freight will the Seaway be in the 
long run under future peace-time conditions? Will the construction 
and use of the Seaway afford a saving to the Nation or would the 
Nation find it more economical, in respect to the transportation of 
this freight, not to build the Seaway but to use other means of 
transport? 

To answer this question an attempt has been made to draw up a 
comparative cost statement, showing the total costs to the Nation: 
whether met by governmental or private funds, on the one hand, of 
transportation via the Seaway, and on the other hand, of the most 
economical alternative method of transportation. 

47 
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Section 1 

METHOD OF ANALYSIS 

Costs can be measured in several ways, each of which will have 
economic importance. One measure is the dollar cost (in 1939 dol
lars). Another is the labor requirements. A third is the time of 
transportation. Of these the dollar-cost is analyzed in greater detail. 
The labor requirements have been shown both in terms of man-days 
and in terms of pay rolls. The dollar-costs are measured both as to 
capital outlays required and as to the annual costs required completely 
to finance such outlays, operate the necessary facilities, and transport 
each year an assumed average of 10 million tons of American freight 
between points served both by the Seaway and by alternative routes. 
These annual costs are also shown on a per-ton basis. 

The costs here referred to are not to be confused with rates. 
Whether or not the rates will in the long run tend to reflect the 
carriers' portion of the costs, the rates cannot be taken to include 
governmental costs when the latter are not passed on to carriers 
through tolls and charges. Hence any estimates of rates, even if 
these could be accurately predicted, would not be a. complete picture 
of the total costs to the Nation. What is here attempted is an 
estimate of the entire national cost for transportation with and without . 
the Seaway, including true costs to the public through governmental 
as well as private expenditures. 
· The methods by which these cost comparisons are reached are 

easily described, though the computations are necessarily detailed 
and voluminous. The methods are dictated by the following basic 
assumptions which have been made: First, that no consideration 
should be given to defense or military programs or purposes, but the 
costs should be appraised under peace-time conditions of a pre
sumably "normal" post-war character in the decade 1950 to 1959; 
second, that the freight to be carried over the Seaway should be 
assumed to be long-haul freight between lake ports and ocean ports, 
for which the most efficient and economical alternative method of 
transportation to or from ocean side would be transportation by 
rail; and third, that no capital outlays or annual carrying charges 
should be included for facilities which will, it is believed, be available 
whether the Seaway be built and used or not-and that for the 
purposes of this investigation the ships and the railway trackage, 
structures and terminals are facilities of this character, while the 
Seaway itself and certain railroad rolling stock equipment are not 
such facilities and their cost must be included in this analysis. 

The assumption of "normal" growth determines the framework of 
analysis in respect to trends and changes. It dictates that, for the 
' 
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purposes of the present analysis, unless new trends are clearly pre
dictable, the known trends and tendencies which have held in the past 
shall not be assumed likely to be departed from in the future up to the 
year 1955. It dictates that where no consistent trend has existed in 
the past, the conditions as of 1939 shall be assumed to represent those 
of 1955. · 

An exception to this principle is to be noted in certain cases where a 
trend is believed to exist but is found difficult to measure reliably. 
In such cases the method followed has been determined by the desire 
to avoid overstatement of the advantages of use of the Seaway, and 
the figures indicated to be most favorable to the rails were used. 

An example of this will be found in the failure to apply to ship 
operating costs any allowance for technological progress between 1939 
and 1955, owing to the difficulty of estimating the probable extent of 
such progress. · In computing railroad operating costs in 1955, allow
ance has been made for continuance of technological progress and 
increased efficiency, since these are clearly measurable in the past. 
But in computing ship operating costs and cargo-handling expenses, 
the actual average per-diem and per-ton costs of American merchant 
marine in intercoastal, domestic and overseas foreign service, which 
obtained in 1939, have been taken to be representative of costs which 
will obtain in 1955. In view of the virtual certainty of future tech
nological progress, the costs for the use of the Seaway will, of course, 
prove to have been exaggerated; the costs of using the rails tend, on the 
contrary, because high rates of ·technological improvement are used, to 
be, if in error, understated. 

As a yardstick of measurement of costs without the Seaway, the 
cost of transportation via rail is used. It would be possible to use 
other methods of transport for such a yardstick, but the rails are the 
traditional and the most important alternative to the waterways, and, 
for long-haul freight, appear to be the logical choice. 

Another detail of method is with respect to the choice of terminal 
points. It would be possible, and proper, to assume that the Seaway 
will tend to be used by shippers for freight for which it is most econom
ical and efficient. If a sufficient volume of such freight is available to 
be carried, it is reasonable to expect that such freight will be carried 
to the exclusion of freight for which the Seaway route is less efficient. 

The freight for which the Seaway is best suited can be briefly 
described as port-to-port ocean-going freight, meaning that it will 
move between overseas ocean-ports and Great Lakes ports without 
additional rail-haul between the latter ports and inland points. For 
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such freight the use of the Seaway afl'ords greatest saving since it 
eliminates a pre:ient unloading and reloading at domestic ocean-ports 
and a rail-, truck-, or barg~haul between these ports and the Great 
Lakes ports. 

Will such "high-efficiency" freight be available in BUfficient volume 
to make unnecessary the use of the Seaway in part for the transport 
of freight for which its use is less efficient! There is, of eoUl'Se, no 
way of knowing, although in the available statistics of 1939 foreign 
trade cleared through interior customs offices on the Great Lakes, 
there is evidence which strongly suggests that such freight will be 
available. 

But to eover the possibility that the volume of such "high-efficiency" 
freight may prove insufficient with the result that the Seaway will 
also be used to carry much other freight, the present study of costs 
has been carried out in two ways. One set of estimates has been 
made upon the assumption that all of the freight carried will be freight 
for which the Seaway is best suited. A second set of estimates has 
been made on the basis of freight only 40 percent of which is of the 
kind for which the Seaway is most efficient, while 60 percent eom
prises domestic freight between Great Lakes ports and eoastal ports, 
with approximately one-quarter of this domestic freight involving a 
joint rail-water haul to or from points inland from either the lake 
ports or the eoastal ports. 

By eomputing the figures of cost for both of these types of freigh~ 
it is hoped to bracket the future possibilities in such a manner as to 
show the Seaway on the one hand in the most favorable light as 
nospects the tenninal points of freight hauls and, on the other hand, 
in the least favorable light that can reasonably be anticipated.. 

The assumption as to adequacy of existing facilities decides several 
important questions of method. It eliminates from the cost figures 
the capital value of ships which will use the Seaway, and it eliminates 
also the capital value of railroad trackage, structures and terminal 
facilities over which the same freight, if rail-home, would be trans
ported. It dictates that the capital value of the Seaway· itself shall 
be included in the cost figures of transportation via the Seaway; and 
it dictates that the capital value of any rolling stock which would 
have to be acquired by the railroads if the same freight were wholly 
:rail-home, should be included in the cost figures of transportation 
without the Seaway. 

In eomputing the cost of the Seaway for the purposes of this 
analysis, the costs of the St. Lawrence Power Project are not included. 
The figure of $200,000,000 has been Uken to be the sum of the United 
States Army Engineers' latest estimata of eonstruction costs, includ
ing interest during eonstmction for the navigation project, and 
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including a share of the costs necessary both for power and navigation 
facilities. To this has been added an additional capital outlay of 
$35,000,000 which is believed adequate, at $,1,500,000 per harbor for 
deepeDing channels and at $2,000,000 per harbor for modern terminals 
at each of ten Great Lakes ports.1 It is to be doubted whether any 
of this improvement of Great Lakes harbors will really be made 
necessary by the Seaway, or unnecessary by failure to build and use 
the Seaway, and the item is largely intended as a comfortable allow
ance for the completion, in conjunction with the Seaway, of inde
pendently desirable improvements which may be in fact undertaken 
more readily under the stimulus of Seaway activity. 

As to rail equipment, Part V of the St. Lawrence Survey Reports 
has shown that the present rolling stock of the rails is inadequate 
to meet the minimum increases in freight traffic which can be reason
ably anticipated before 1955 ·by an amount greatly in excess of the 
entire 10 million tons taken to be the magnitude of additional American 
Seaway freight. The conclusion is that the railroads must acquire 
additional freight cars and freight locomotives before 1955 in any 
case. If the Seaway be built and used, the rails will still have to 
acquire much new rolling stock. If the Seaway is not built the 
railroads will have to acquire a somewhat larger amount of new 
rolling stock. 

The amount of such new acquisitions has been estimated, limited 
to that portion of rolling stock which would be needed to carry, 
during the peak month in rail traffic, the Seaway freight apportioned 
to that particular month. From a study of the length of haul and 
time of transit, the number of freight cars needed for that freight in 
that month has been calculated, together with the necessary locomo
tives. The capital cost of such equipment, in 1935 dollars after 
allowing for continuance of past technological trends in running time, 
loading time, and tractive effort, has been arrived at and used in 
these cost studies. 

That shipping will be available for use over the Seaway, after the 
second world war, without creating shortages or bottlenecks in other 
American shipping routes, is indicated by the experience after the 

• The costa or Improvements In harbor facllltlea herein considered are not comparable to those presented 
by the U. 8. Army Engineers. The Jurisdiction or the Army Engineers extends to the approach channels 
and outer harbors, and they estimate that the cost of Improving these channols and harbors In ten Great 
Lakes ports wUI be close to $10,000,000. The figures used In the present study Include also the cost or deepen· 
lng or Inner harbors and ships, and the establishment or terminal facUlties and warehouses. The Army 
Engineers' estimates Include only costa which are traditionally assumed by the Federal Government. The 
costs considered In this study are all Inclusive, regardless of the Incidence of the original Investment, whether 
IISSUllled by the Federal Government, the municipalities or private Interests. Much or the $35,000,000 
figure used In this study Is self-liquidating, supported by charges on cargo passing through the ports. It Is 
Included In the .total costs of transportation via the Seaway since this part of the study Is concerned with 
total national outlays regardless of the Initial source of funds. 
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.first world war, as well as by the outlook which is presented by the 
shipbuilding programs of the second world war. It is arguable, of 
course, that there will be a great destruction of American ships and 
a great volume of American overseas foreign trade after the war, 
which will overtax the capacity of the remaining American merchant 
marine; just as it is arguable that there will be no overseas foreign 
trade whatever for this nation after the second world war; but neither 
of these extreme views appears to the present investigators to be 
reasonable foundations for long-range national planning. A realistic 
view must recognize the probability that shipbuilding programs will be 
greatly stimulated during this war as during other wars; that govern
ment subsidies will finance such shipbuilding; and that when the 
emergency is over there will remain a large supply of American vessels 
suitable for use over the Seaway, which will be placed into operation 
at virtually no capital outlays. 

It is recognized that a certain amount of new shipbuilding tends to 
go on each year among the maritime nations and that such new ships 
are often specially designed for service over particular routes. H 
the Seaway be available, it is recognized that some of the normal new 
shipbuilding may be designed for this route, releasing other vessels 
from this route to other routes. Examples of such efficient vessels 
may be the so-called "sea-train" ships which transport entire loaded 
freight cars, and the so-called "colossus-type" of grain vessels which 
may be developed in the future for fast loading, fast unloading, and 
large cargoes of special bulk freight. 

But the benefits of savings in cargo-handling which would be 
afforded by these ships have not been taken into account in computing 
the costs of transportation via Seaway; and the capital outlays for 
such ships, being merely a substitution for the capital outlays for other 
new ships, have not been included. On the ground that the capital 
outlays for ships do not depend upon the construction and use of 
the Seaway, it would not .be proper to include them in the costs of 
transportation via Seaway unless one were willing to include them also 
in the figures of cost of transportation without the Seaway. Similarly 
the capital value of railroad trackage, structures and terminal facilities 
has not been included in either figure, since no additional outlays would 
be, it is believed, required if the Seaway traffic were wholly rail-borne. 

Section 2 

RESULTS 

~ The reader who has patiently followed this discussion of method 
~may now be prepared to understand better the conclusions which have 
been reached. The conclusions can be summarized briefly as follows: 
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Capital Outlays. 

The rails will require between 34 and 47 percent greater capital 
outlay than the Seaway $316,084,000 or $344,338,000 for fails a~ 
compared with $235,000,000 for the Seaway, depending whether the 
freight carried via the Seaway originates or terminates inland or at 
port cities. 
Annual Costs. 

The use of the railroads will cost 30 percent more than the Seaway 
every year to carry freight for which the efficiency of the Seaway is 
relatively low ($87,000,000 for rails as compared with $67,000,000 for 
the Seaway); and the railroads will cost 340 percent more than the 
Seaway to carry freight for which the efficiency of the Seaway is 
highest ($92,600,000 as against $21,000,000). 

Transport Time. 

The use of the Seaway will require more time than the rails to carry 
freight for which its efficiency is relatively low; but will take less 
time for freight for which its efficiency is high. For "high-efficiency 
freight" the Seaway will do in an average of 4 days what the rails 
would take, on the average, about 18 days to do because the average 
ocean-going vessel will reach Chicago or Detroit in about 4 days longer 
time than the same vessel requires to reach a coastal port such as 
New York; and the loading, transit, and unloading the same freight 
when carried by rail between the coastal port and the Great Lakes 
port will consume, on the average, about 18 days. For domestic 
freight between the Great Lakes ports and coastal ports, the time by 
boat will be somewhat longer by vessel over the Seaway than by rail; 
so that the average time for the particular proportions "low-efficiency 
freight," which have been here assumed, will involve somewhat 
slower transport than the use of the rails (24 days instead of 18 days).2 

The first three sets of conclusions have been set forth in tabular form 
for convenient reference. 

Cost Per Ton. 

In terms of cost per ton of freight carried, it is apparent from the 
foregoing that the Seaway will provide transportation more economi
cally than the railroads. 

In the case of freight for which the efficiency of the Seaway is 
relatively low, the cost via rail is estimated to be, in 1939 dollars, 30 
percent higher than the cost via Seaway ($8.68 per ton by rail against 
$6.70 per ton by Seaway). 

t These conclusions are based on studies of average performance of railroads on the type of traft!o that may 
utilize the Seaway, and should not be compared with the special Rlat services whioh some railroads provide 
on partioular routes. " 
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If the Seaway is used exclusively for types of freight for which it 
is most efficient, the cost via rail is estimated to be 340. percent higher 
than the cost via Seaway ($9.24 per ton by rail against $2.10 per ton 
by Seaway). 
Other Factors. 

A limitation of this analysis is that it takes no account of the 
secondary benefits in increased consumption and higher standards of 
living which follow in the wake of the indicated economies. Lower 
costs and greater incomes enable people to purchase more goods and 
services. They enable people to consume more and enjoy higher 
living standards. Markets are created for more products and for 
new products not previously produced or distributed. But while the 
fact of these benefits is clear, it is difficult to forecast their dimensions. 
It is not possible to foresee the character of the goods for which con
suming power will be created, and the theoretical proof is not easy to 
demonstrate. The~·efore, this economic benefit has not been ap
praised in the present analysis. 

A further limitation may be seen in the fact that the study does not 
adequately reflect the gains or losses to the railroad industry 01 to the 
railroad and motor trucking industries combined, which will follow 
from the construction and use of the. Seaway. It should not be 
assumed from the cost figures shown that the rails, for example, 
necessarily stand to lose. History has provided precedents by which 
the effects upon the rails can be foreshadowed. When the Panama 
Canal was proposed, the fear was felt that the railroads would suffer.l 

• "The Panama Canal, when it was first considered, was opposed by the railroads, especially the tnmk 
lines, on the ll8lll8 grounds that are now being urged against the proposed St. Lawrence Waterway. It was 
claimed tbat tbe tnmscontinenta.l rallr08d system already possessed surplus facilities sutDclent to handle all 
future tramo developments between tha east and west coasts. It was also pndicted that the western rail
roads as a wbole would sufter severely from tbla new waterway oonstructed witb public funds and a sob
sidized waterway of this form would bring disaster to railroad investors and employees. 

''Because of this analogy witb present-day railway opposition to the St. Lawrence Waterway, It will be 
profitable to review the operatiom of the Panama Canal from its beginnings to tbe present time, in oon
nection witb the history of western railroads for tbe same preiod, to ascertain tbe extent, If any, to which 
the fears and Predictions of railr08d interests in opposing tbe project were later substantiated. • • • 

''As an indication of wbat may be expected from tbe opening of tbe St. Lawrence waterway, it should also 
be especially noted tbat the commodities transported tbrougb the Canal from tbe Atlantic to tbe Pacific 
consisted cblellyof the products of agriculture such as cotton, sugar, and tobacco, and otber bulky extractive 
products as coal, coke, sulphur, and minere1 olla. Manufactured products transported west-bound were 
principa.lly tbose of tbe heaV}' industries such as cement, iron and steel products, railr08d materials, and 
machinery, togetber with lloished products of mass production in tbe transportation of which tbe time 
element was not the ruling factor, suob as automobiles, textiles, paper, and canoed goods. 

"The movement eastward from tbe Pacillc to tbe Atlantic consisted principa.lly of mineral oils, lumber, 
nitrates, iron ores, sugar, wheat, wool, beans, coffee, rice, and otber extractives and agricultural commodities. 
The movement of manufactured products was small and restricted to such products as wood pulp, paper, 
flour, various metals, and canned goods. 

"In other words, the development of Panama Canal traffic in hotb directions has centered cbielly around 
ores, oils, agricultural products, and tbe output of heaVl'- or mass-production industries, or, in otber words, 
upon heaV}', bulky raw materials and manufactures of low-revenue yields in the transportation of which 
the time element is not of importance. • • • 

"The effect of the Panama Canal traffic development upon the competing trunk-line railways, togetber 
witb its stimulating effect upon railways serving A. tlantlo, Pacillc, and Gulf ports, may also be considered as 

(Footnote oontinued on p. 65.) 
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Now we know that the Panama Canal, carrying bulk cargoes which 
afford the .rails low revenue, have left to the rails an increased pro
portion of package freight requiring greater speed in transportation, 
greater expense in handling, and providing greater revenut> io the
rails. It can be argued that the Seaway will similarly relieve the 
rails of some bulk freight and leave to the rails a greater proportion of 
higher-revenue freight. That seems to be a possibility and is believed 
by many students to be a probability, but it is of a speculative char
acter and lies outside the :field of this analysis. 

Conditions have changed since 1934. At that time the rails had 
ample rolling stock for much future expansion of traffic. Today it 
is clear that rolling stock will be inadequate for the needs of the 
immediate future years owing to defense program requirements. We 
must, without the Seaway, :figure on the purchase of much new rolling 
stock of which the small portion here dealt with can be dispensed 
with if the Seaway is used, and we can realistically count upon ade
quate shipping facilities as being available for use over the Seaway 
without shipbuilding costs due to the Seaway. 

It should be made clear that the present analysis has probably 
understated the cost savings from the use of the Seaway for transport
iDg freight, by reason of the fact that this analysis has used the vessel 
expense :figures per ton in cargo-handling and per day in port-day 
and sea-day expenses, which actually obtained in 1939 for American 
vessels in intercoastal, domestic, and overseas foreign trade. It is 
known that these vessels are not of the most modern types--indeed 

(Footnote cmatinued from p. M.) 

indicative of tbe effect of OODStmction of tbe St. Laommce W atenray upon parallel railroads and those 
erviDg tbe Lake and North Atlantic ports. AD aualysis of tbe operating and financial experience of tbe 
western railroads since tbe opening of tbe Panama Caual will, tberefon!. be of gree& V'Blue iD lon!casting 
tbe 1811lllta, ao far 88 tbe eestem railroads 11n1 cxmoemed, of tbe opening of tbe Greet Lakes to world eom-
ID8I'C8. ••• 

uupon l8terrlng to tbe foregoiDg teblee wblch show tbe operatlngreoonl oftbe western railroads before and 
since tbe opeoiDg ol. tbe Panama Canal, it will be .an thai; aa eompazed with tbe period befom tbe Caual 
- CIODSI:rueted a: before tbe )'IlK 19Ui tbe voloma of freight tmfllc on ..tern railroads has lnaeased Ill 
percent. 

"AJouc with tbJa ~In tbe Yoloma ol. tmfllc there also proceeded an In~ In reeeiplll for each 
Dilit ol. tmfllc carried. By way ot.lllnstration, tbe I'8VIIIlue per toD-mlJe for freight tnmsported prior to tbe 
opeoiDg of tbe Canal, amounllld to 0.001111 oeot 88 eompazed with 0.0118 oeot since tbe Canal - pnt In 
operation. Tbe net revenue per &on-mile has~ 34 percent since 11131, flgwea prior to thai; date 1101;· 

beiDg available. Altboogb tbe e11ect of freight rate ebanges during tbJa period canDOI; be IICillll'8tely esti
mated, tbJa ~ In revenue ton-mile reeeipllllndicates thai; not cmJy did tbe volnme of railroad tmfllc 
u.cr- sinoe tbe opening ol. tbe Canal, but due to elulllges to tbe advantagll of tbe railroadB In tbe form of 
sucb lnftic, tbe average raoeiplll per &on-mile transporllld iDaeased. In otbel' woros. although tbe Oaual 
took a 110118idemble portion of tbe heavier, bulky tmflle wblch tbe railroads otbenrise would have ClllJ'ied. 
on tbe other band, tbe railroadB gained, 88 a l8lllllt of tbe lnereased tmfllc, a IBI'ger proportion of man• 
factores and mlsceJian!!OOJII commodities wblch tba Caual oou1d DOl; handle because of tbe time elemen& 
Involved bot wbleh paid a blgber rate of retom to tbe railroadB u eompazed with tbe tmfllo wblch -
absorbed by tbe Caual itself. • • • 

"" • • An onprajodiced aualysls of tbe relevant faclll, 88 well88 tbe teacblnp of tbe experience gained 
from the operation of tbe Panama Caual and iDtemal waterways, during put J88l8, tbe opening np of tbe. 
St. IAWJence Waterway will also add anothw favOI'IIble fac&or to tbe fiDancia1 gaii1IJ of tbe l1team railroad 
lnmsportetion lndosll')'."-Interde~tal Report on Bru-. of 1M Omd LGku-1!11. .Le..,_ &..., · 
au P- Pra}ed, 8. D. No. 118, 73d. Coog. 3d -. 11134, p. 327 fl. • 

302155-41----6 
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many of them are relics from the first world war, acquired by carriers 
at low cost when these were sold off by the Government. There is 
much belief among experts that more modern vessels, and particu
larly future vessels of the "sea-train" and of the "colossus" grain1illip 
types, for example, will operate at a very much lower cost over the 
Seaway than would the vessels for which costs have been used in 
this analysis. 

In short, no allowance has been made for futuJ-e technological 
progress in shipping, of which predictable examples have just been 
given, and by which shipping costs (in 1939 dollars) will surely be 
materially reduced in the future. On the other hand, there bas been 
applied to the .figures of transportation cost-via-rail, every cost 
reduction which could be made, on the basis of past trends, by extend
ing these technological trends into the future for over a period of 15 
years, before arriving at estimates of the probable 1955 costs. 

Obviously the result of these differences has been to make the 
rail costs ·low enough to be reasonable estimates, while substantially 
overstating the costs via Seaway. Were it possible to correct for 
this error, the estimates of savings via Seaway would be correspond
ingly greater than here stated. 
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Appendix A 

THE AUTOMOBILE INDUSTRY 

Section 1 

PRODUCTION oF AUToMOBILES, PARTs, AND AccEssoRIES 

The purpose of this report is to indicate the probable effects of the proposed 
St. Lawrence Seaway upon the automobile industry""7upon the price of motor 
vehicles, the cost of transporting them, and the location of the industry. The motor
vehicle industry, the fourth la.rgest manufacturing industry in the United States, 
gave direct employment in 1937 to an average of 194,527 wage earners, not 
including salaried employees. In that year the total value of. the products of this 
industry was placed at $3,096,219,000 (table A-1), and the total number of passen
ger and commercial vehicles produced by the industry was 4,808,974 (table A-3). 
The production of motor-vehicle bodies and parts engaged an additional 284,814 
wage earners (table A-2) making a total of 479,341 wage earners for the industry 
as a whole. 

The major part of the industry is located in the area tributary to the Great 
Lakes, principally at Detroit, Flint, Pontiac, and Lansing, Mich.; Toledo, Ohio; 
South Bend, Ind.; and Kenosha, Wis. On the basis of the value of products in 
1937, the States tributary to the Great Lakes accounted for 85.5 percent of the 
total output of the industry. This figure is perhaps slightly understated, since the 
census allocates assembly plants belonging to the companies with headquarters in 
the tributary area to States in which such plants are established, even though the 
parts used in the production of the finished product are actually manufactured and 
shipped to the assembly plants from the tributary area. The relative importance 
of the various producing States in this industry on the basis of number of establish
ments, number of wage earners, and value of products is shown in tables A-1 and 
A-2. 

From the beginning of the industry in the early part of the century through 
1929, it showed a steady progress and expansion equalled by few industries in the 
country. In 1929 the industry reached a peak production of 5,358,420 passenger 
cars and trucks. Following the business reaction of 1929, for several years the 
industry was operating far below capacity. It was not until1937 that progress 
comparable to 1928 and 1929 was indicated by the volume of production. After 
a recession in 1938, the industry again forged forward in 1,939, with total produc
tion of 3,577,292 cars, both passenger and commercial {table A-3). The average 
annual production during the 10 years 1928-37, a period which includes 4 especially 
active years of production and 5 years of depression, was 3,471,678 passenger cars 
and trucks. 

It has been difficult to obtain consistent figures on the production of parts and 
accessories. Census of Manufactures data for motor vehicle bodies and parts do 
not include such parts as engines, springs, ignition apparatus, batteries, starting, 
and lighting systems, etc. These items are allocated by the census to various . 
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other industries such as engines and electrical machinery. It has been necessary. 
therefore, to rely upon information provided by the Automobile Manufacturers' 
Association in Automobile Fact. and Fip,r~ .. pertaining to sale of parte and accea
sories. This information is given in table A-4. It will be seen therefrom that 
sales of paris for replacement have varied less violently during the depression years 
after 1929 than parts and aceessories for original installation. This, of COUl'lle, is 
due to the fact that whereas sales of new automobiles declined very materially, the 
average age of automobiles remaining on the roads was greater, and hence the sale 
of replacement parts remained fairly steady. Even in this ease, however, there 
was a decline from 644 million dollars in 1929 to 372 million dollars in 1932. How
ever, by 1936 and 1937 the peak of 1929 was well surpassed. The average sales of 
parts and accessories during the years 1928 to 1937 for replacement purposee 
was 541 million dollara. 

Section 2 

EXPoRTS OF AUToMOBILEs, PARTS AND AccEssoRIEs 

A considerable portion of motor-vehicle production has entered into export 
trade. The annual exports of passenger ears and trucks from 1921 to 1939 are 
shown in table A-5. Total exports of passenger ears and trucks have gone as 
high as 12 percent of total United States production, or approximately 507,000 
ears a year. The average for the 10-year period 1928 to 1937 was 277,276 ears 
annually. This includes some especially low years, such aa 1932, when the total 
exports were a little over 65,000 ears, and 1933, when they were 107,000. These 
low years, however, are offset by the 2 highest years in our history-namely, 
1928 and 1929, when exports were beyond the half-million mark. 

The exports of automobile parts and acceeaories have shown practically the 
l!&llle gyroscopic changes as those of finished automobiles. Statistics of parts 
and &cce880ries are available only in terms of dollar values and not in weight 
units. The dollar v&lues of total exports of this type of equipment have varied 
in the 14-year period, 1924--38 inclusive, from $195,000,000 in 1929 down to 
$39,000,000 in 1933. However, in 1937, another good year, exports amounted 
to $112,000,000. The average for the 10-year period, 192&-37, was $96,000,000. 
These facta are given in table A~. 

On the basis of the biennial Census of Manufactures of 1937, the Great Lakes 
tn"butary area must be credited with at least 85.5 percent of the exports of auto
mobile parts and &cce880ries, as well as completed automobiles. 

An analysis of the destinations of the shipments of automobiles, as shown in 
table A-7, indicates that Europe receives, on the basis of averages of the 1928-37 
decade. nearly 28.8 percent of the total exports of passenger cars and trucks. 
South America is next in importance with 17.82 percent. Asia baa been receiving 
a little over 15 percent of American exports; Oceania, including Australia, New 
Zealand, and French Oceania, 10.45 percent; and Africa, 12.35 percent. 

The proportion of total exports of parts and accessories shipped to the different 
parts of the world followed closely that of new cars. This is shown in table A-8. 
This table, however, is somewhat different from table A-7, in that it covers a 
6-year period, 1933 to 1938, inclusive. In spite of the difference in the period 
covered by the two tables, approximately the same proportion of parts and 
aceessories were shipped to different parts of the globe aa the shipment of complete 
motor vehicles.• 

a Tben was ooly cme -ptloll &o tbl&-tlamely, shipmen& of 1*111 IIDd --'- 11o DOrtbent N..th 
.America, tha& Is, CaDada. Wilt mneh create~' tbaD tha& of DBW C111L .This of COUlll8 II mainly due 1lo U. 
esaembly of A.mericBD made can OD tbe CanadlaD llde of tbe frontier. 
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Section 3 

EsTIMATE OF PoTENTIAL AvAILABLE ExPORT TRAFFIC 
VIA ST. LAWRENCE SEAWAY ' 

In order to determine what part of American exports of automobiles, parts, 
and accessories might be affected by the St. Lawrence Seaway, it is necessary to 
determine what portion of exports may be shipped during the season when the 
Seaway is free of ice. For this purpose, one must consider the exports duriAg 
the months from May to November inclusive, for this is generally the open season 
for the Great Lakes and the St. Lawrence River. 

Domestic production and sales, as well as foreign shipments, have been affected 
by the change in the seasonal schedule of production which took place in the 
automobile industry when the· annual automobile show was moved forward to 
Oc'tober. Consequently, to obtain an average picture of recent seasonality of 
exports, taking into account also this change in the production schedule, a calcu
lation was made of average exports from May to November inclusive, during the 
4-year period 1936-39. This calculation is presented in table A-9. 

It appears that during those 4 years, 47.7 percent of the total exports of pas
senger cars were shipped during the 7-month period May to November, and 52.9 
percent of trucks were exported during those months. Of parts for assembly, 
48.2 percent were shipped during the 7-month period. · 

Applying these percentages to the total movement of exports, during the 7 
months constituting the open season on the St. Lawrence, to the average annual 

· exports from 192s-37, inclusive, we obtain an estimate of the average annual 
exports over this 10-year period of passenger cars, trucks, parts, and accessories 
that may have been shipped on an average during this season. 

The results are given in table A-10, which shows that during this 10-year 
period, on the average, 84,567 passenger cars, 52,873 trucks, and $46,340,000 
worth of parts and accessories were exported during the open season. 

Our next problem is to convert these figures of exports into weights. This 
procedure is complicated by two characteristics present in our export trade: 
First, passenger cars and trucks carry varying weights per unit; secondly, exports 
are shipped principally in two forms-namely, unboxed set-up and boxed. Un
boxed cars have a lower per unit average weight than boxed cars, since the latter 
includes the weight of the appurtenances and boxing, which are necessary in order 
to protect the car in transit. 

Information was obtained from two of the larger motor car manufacturers and 
three independent producers on the average weights of their passenger cars and 
trucks, boxed and unboxed separately. This information has been incorporated 
without revealing individual operations in table A-11. The average weight of 
unboxed passenger cars as given by these five producers varied between 2,965 
pounds and 3,420 pounds, the latter being the figure supplied by one of the larger 
exporters. The average weight of passenger cars, boxed, supplied by these five 
producers varied between 4,265 pounds and 5,000 pounds. On trucks, unboxed, 
the average weights ranged from 2,945 pounds to 3,800 pounds; and boxed from 
4,060 pounds to 5,000 pounds. 

Information was also obtained from the same five motor car producers on the 
proportion of their foreign shipments in boxed and unboxed form. This informa
tion is tabulated without revealing individual operations in table A-12. These 
proportions varied greatly among the different producers, presumably because 
of the different agency, marketing, and service arrangements they have in the 
importing countries. These proportions were also weighted and averaged on 
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the basis of 1938 relative exports. In this way, it appears that about 58 percent 
of passenger cars and 27 percent of trucks are shipped unbfixed. On the other 
hand. 42 percent of passenger cars and 73 percent of trucks are sent abroad 
boxed. Applying weights in proportion to the export sales of these five pro
ducers to these average export figures of individual shippers, an average of 3,369 
pounds was obtained for unboxed passenger cars and for boxed passenger cars 
an average of 4,634 pounds. It was, therefore, decided to take 3,300 pounds as 
the average weight of unboxed passenger cars exported, and 4,600 pounds as the 
average weight of passenger cars boxed. For trucks, the average weight on 
unboxed shipments obtained in the same manner was 3,459, and on shipments 
in boxes 4,688 pounds. It was, therefore, decided to take 3,400 pounds as the 
average weight of unboxed truck shipments, and 4,600 pounds as the average 
weight of a truck shipped boxed. 

Applying these respective percentages of boxed and unboxed shipments and 
their applicable average weights to the in-season exports as calculated in f.t\ble 
A-10, the total weight in pounds of average in-season exports during the decade 
1928-37 was obtained. These calculations are carried out in table A-13. The 
total weight found in this manner was 471,390,000 pounds, or approximately 
235,695 tons. This figure includes only open-season movement of passenger cars 
and trucks in export trade, based on average exports during 1928-37. However, 
table A-7 shows that 31 percent of exports of passenger cars and trucks went to 
Canada, Mrica, Oceania, and United States possessions. On the assumption that 
there may not be BUf:liciently frequent service to those places direct from the 
Great Lakes, the above estimate may be lowered by 31 percent, which gives 
total available tonnage of 162,628 short tons. 

The potential movement of open-season exports of automobile parts and acces
sories, expressed, in weight, had to be calculated in a different manner, because 
the only available export statistics on parts and accessories are dollar values. 
The annual average value of exports of parts and aecessories during the years 
1928-37 was $96,062,000, as shown in tables A-6 and A-10, and the average value 
of annual exports during the 7 months May to December was estimated as 
$46,340,000. On the basis of information supplied to the Survey by aut()mo
bile manufacturers, the average value per pound of parts and accessories shipped 
in boxing is assumed to be about 30 cents per pound. On this basis, the weight 
ol exports of parts and accessories during the open seiJB()n is estimated at 154,· 
467,000 pounds. The proportion of this produced in the tributary area is 85.5 
percent. This would amount to 132,069,000 pounds. This is equivalent to little 
over 66,000 short tons.· 

· It is necessary to modify this figure by the amount of exports which may not 
move through the St. Lawrence for various reasons. Exports to Canada (see 
table A-8), which amount to nearly 33 percent must be eliminated because ex
ports of parts for assembly are destined mainly for points in Great Lakes, Canada. 
Furthermore, any shipments that could be made by water can now use the exist
ing canals. Hence, no additional Canadian traffic will be assumed, even though 
it is not unlikely that with more frequent direct service through the St. Lawrence, 
11hipments to Montreal and Quebec will be made by water. 

In addition, exports to Africa, Oceania, and United States possessions, or 9 per
cent, will be deducted from potentially available traffic, for the same Jf'ason as in 
the case of finished automobile-possibly infrequent shipping services. As a 
whole then, 42 percent of total exports, as shown by table A-8, must be eliminated 
from consideration. Taking 58 percent of the in-season movement of 66,000 short 
tollJI would give a potential tonnage of 38,300 short tons in parts and accessories 
for export. 
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The total tonnage for automobiles, parts, and accessories would be 200,930 tons 
or roughly 200,000 tons, based on the open-season movement during the decade 
1928-37, modified as explained above. 1 

These figures are, perhaps, understated; the likelihood is that manufacture of -
automobiles and parts outside the tributary area of the Great Lakes will revert 
back to the main producing centers in the Lake States. Furthermore, the few 
small independent automobile manufacturers that are located outside of the 
tributary area do not possess as large a foreign market in relation to their total 
output as the major automobile concerns located in the Great Lakes area. Finally, 
there may be a greater concentration of shipments during the open season than 
appears to be true of late years. All these factors have not been used in arriving 
at the estimated potential tonnage of the St. Lawrence canal. Hence, it is jus-
tified to consider this estimate as very conservative. · 

Section 4 

THE CosT OF TRANSPORTATION OF AUToMOBILES IN ExPORT 
TRADE AND EsTIMATED PoTENTIAL SAVINGS VIA ST. LAw
RENCE SEAWAY 

The next problem is to indicate the possible savings that may exist in the export 
of automobiles and parts as a result of the construction of the St.- Lawrence 
Waterway. To determine this we must know the present routes and cost of 
transportation from the principal producing centers to the Atlantic seashore and 
the prospective shipping rates via the Seaway. Table A-14 is introduced to 
show the rail rates on export trade in automobiles and trucks from the principal 
producing centers to New York. The principal centers for which rates have 
been obtained are Kenosha, Wis., where the Nash Motor Co. has its principal 
plant; Lansing, Flint, and Pontiac, Mich., where General Motors Corporation 
has plants; Detroit, Mich., where General Motors, Ford, Chrysler, Hudson 
Motors, and others have plants; and South Bend, Ind., where the Studebaker 
Corporation operates. Rail rates are taken as the basis of estimating cost of 
transport to seashore because questionnaire responses obtained from the various 
motor manufacturers indicate that for export trade, rail haul is the principal way 
of transporting automobiles from factory to shipside. New York City is taken 
as the destination, even though rates to New York City are, on the average, 3 
cents per hundred pounds higher than to Baltimore, Md. This is done because 
an examination of export shipments of automobiles from different harbors indi
cates that New York is the predominating harbor for out-bound traffic in auto-. 
mobiles. It will be noted in table A-14 that passenger cars. complete, witnout 
boxing, carry a much higher rate--as much as 1~ times over the rate on boxed 
cars. Boxed trucks also carry a higher rate in comparison with trucks unboxed. 
The reason for this, of course, is the fact that cars, set-up without boxing, take 
up more space on the trains than automobiles that are boxed. At the same time, 
boxing adds to the cost of the shipper on account of increased weight. 

The rates on passenger cars, set-up, from center of production to New York, 
vary from a low of $1.21 per hundred pounds from Detroit, to a high of $1.53 
per hundred pounds (rom Kenosha, Wis. The rates on trucks, set-up, unboxed, 
range considerably lower, from 70 cents per hundred pounds from Detroit to 
New York, to 80 cents per hundred pounds from South Bend, Ind., to New York. 
No trucks are manufactured at Kenosha, Wis. 
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The rates on passenger cara, trucks, and auto parts in boxes are identical, and 
vary between 48 cents per hundred pounds between Detroit to New York and 
62 cents per hundred pounds from Kenosha, Wis., to New York. 

On the basis of these rates, tbe cost of shipping a small car weighing 3,300 
pounds, unboxed, by rail to New York for export purposes varies from $39.93 
when shipped from Detroit, to $50.49 when shipped from Kenosha, Wis. The 
cost of transportation per truck, unboxed, varies between $21 for a truck weighing 
one and a half tons, when shipped from Detroit, and $24 when shipped from 
South Bend. The total cost of transportation of passenger cara and trucks 
boxed, weighing 4,600 poundS amounts to $22.08 from Detroit to New York 
and $28.52 from Kenosha, Wis., to New York. In the case of cara shipped boxed, 
the cost of boxing must be added to the cost of transportation. This cost is 
reported to range from $40 to $100 per ear. 

The ocean rates from New York to the various parts of the world are given 
in table A-15. Those rates have been obtained from shipping lines operating 
out of New York, and represent the charges in effect on August 15, 1939, before 
the beginning of the present European war. A tabulation of rates on automobiles 
and parts during several yeara past, as given in table A-16, shows that the rates 
in-effect on August 15, 1939, were not too far out of line, with the exception of the 
severest depression yeara, as compared with the historical trend in those rates. 

The ocean rates to foreign ports, as shown in table A-15, indicate that the trans
portation cost of American exports are a very substantial part of the total cost 
of cara. To the United Kingdom, for instance, the cost of shipment from New 
York on a small car of 3,000 pounds was. $103.20 on August 15, 1939. On an 
average weight of 3,300 pounds per passenger car, the cost would be $113.52. To 
points in Atlantic France the corresponding figure on a car weighing 3,300 pounds 
would be $101.64, and to Mediterranean ports, $122.76. If we add to these the 
cost of rail shipment from Detroit to New York of $39.93, the total cost of ship
ment for a passenger car weighing 3,300 pounds to England is $153.45; to Atlantic 
France, $141.57; and to Mediterranean ports, $162.69. The rail rates from centers 
of manufacture to the seacoast, therefore, amount to 25 to 28 percent of the total 
cost of shipment of export automobiles on the average size. 

We must now determine what the feasible Seaway rates on automobile exPorts 
may be. Upon the general theory that the automobile trade is a profitable 
trade for shipping lines, and in view of the general practice of shipping lines to 
have identical or nearly identicalmtes on the same or similar commodities over 
a wide range of distances on the Atlantic and Gulf coasts, it is assumed at first 
that the rates in effect from New York and Baltimore to foreign ports may be 
extended to cover Great Lakes ports after the construction of the Seaway. This 
is an assumption based upon the practice of rate-making by shipping lines. U 
is, however, a minimum assumption, since it is possible that the savings to the 
motor manufacturer will be so great when shipping from factory to ship line at 
Great Lakes ports, that the shipping lines will be in a position to charge higher rates 
than those existing at Atlantic ports. • 

As a starting point, therefore, we must firat determine the possible potential 
savings on available traffic upon this firat assumption, which involves blanketing 
rates into Great Lakes ports. For manufacturing plants located at Lake ports, 
such as Detroit, obviously the saving would be equivalent, per 100 pounds or 
per ton or per car, to the rail rate from Lake ports to New York. From table 
A-14, it can be seen immediately what the exact saving will be upon this assump
tion; for example, i.B the case of shipments from Detroit, the potential saving will 
be $1.21 per 100 pounds, $24.20 per short ton, or $39.93 per car weighing 3,300 
pounds. To obtain the figure of potential savings for plants located away from 
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the Lake porta, such as Lansing, Flint, and Pontiac, Mich., and South Bend, Ind., 
one must of necessity deduct the cost of transporting automobiles from plant to 
Lake shore from the present cost of transportation from plant to New York City. 
This requires exact knowledge of the proportion of total exports which come 
from these points. Such information, by point of origin and type of car and 
weight of shipments, is not now available. This refinement in the calculation of 
potential savings, though desirable, is impossible of achievement with the infor
mation at our disposal. The absence of such information, however, is not fats.l 
to our study, since all of the major low-priced cars, Plymouth, Chevrolet, and 
Ford are produced in plants in and near Detroit, which is on the Detroit River. 
Plymouths, Fords, and Chevrolets, constitute the bulk of our exports. This is 
indicated by the fact that the majority of our exported cars are in a class valued 
at less than $850. Although Lansing, Mich., where Oldsmobiles are produced, 
is not located on the lake shore, it is so near to Detroit that it may be assumed 
that exportable cars will be hauled away from factory to shipside in Detroit, in all 
likelihood, by means owned and operated by the car manufacturers. Kenosha, 
Wis., is by the lake shore, and it will be assumed that shipping facilities would 
be provided by the Nash Motor Co. South Bend, Ind., where Studebaker has 
its main plant, may have to utilize Chicago as its point of shipment, although it 
is not beyond future possibilities that direct facilities may be provided at Toledo 
on Lake Erie, or Michigan City and Benton Harbor on Lake Michigan. 

Potential savings for shipli"ents from Kenosha, Wis., would amount to $1.53 per 
100 pounds, or $50.49 per paBBenger car weighing 3,300 pounds, shipped unboxed. 
Shipments from South Bend, on the other hand, would save $1.36 per 100 pounds 
minus the cost of hauling export shipments to the nearest lake port. Similar. 
savings from Lansing, Mich., would be $1.28, minus the cost of hauling cars to 
Detroit, and from Flint and Pontiac, Mich., the savings would be $1.25 minus 
haulage to Detroit. However, in the light of the increased saving from Kenosha 
and the fact that Detroit by the lake shore will provide by far the major part of 
the shipments and that plants located off shore may provide their own haulage to 
shore points, taking an over-all saving of $1.21 per 100 pounds, the potential 
saving from Detroit on paBBenger cars, set up, is not, perhaps too unrepresenta
tive. 

On this basis, therefore, the average saving per passenger car of 3,300 pounds 
when shipped from Detroit unboxed would be $39.93. One of the larger manu
facturers reported that the average weight of its· unboxed passenger cars was 
3,420 pounds. This manufacturer should save $41.38 per average car exported 
unboxed. On trucks unboxed, and on passenger cars and trucks boxed, the 
savings should be slightly lower, as indicated in table A-14, which shows the rail 
cost per hundred pounds. On unboxed trucks of the average weight of 3,400 
pounds, the saving would amount to $23.80. On shipments of paBBeDger cars, 
as well as trucks boxed, for which the average weight was given as 4,600 pounds, 
the saving would be $22.08. 

In table A-13, the potential estimated weight of passenger cars and trucks, 
shipped unboxed and boxed from the tributary area, was 471,390,000 pounds. In 
table A-17, the corresponding savings per hundred pounds of passenger cars, 
boxed .and unboxed, trucks, boxed and unboxed, and parts and accessories are 
applied to the tots.l weights estimated to be available for shipment from the 
tributary area during the open season, on the basis of 1928 to 1937 averages. 
Assuming rail rates in force in 1940 and projected Seaway rates on the basis of 
extending August 1939 rates from Atlantic ports to foreign destinations into the 
Great Lakes ports, principally Detroit, we obtain a total saving of $3,616,405 on 
shipments of passenger cars and trucks, and $633,931 on shipments of parts and 
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accessories, or a total of $4,250,336. If exports of automobiles to Canada, Africa, 
Oceania, 'and United States possessions are not considered potential tonnage then 
the estimated savings on this traffic may be reduced by 31 percent. Making a 
similar allowance in the case of parts and accessories, including one-half of the 
exports to Canada, would reduce estimated savings by 42 percent. With these 
deductions, the estimated potential savings on export trade of 200,930 tons would 
be as follows: 

Sllorttou 

Automobiles-------------------------- 162, 630 
Parts and accessories___________________ 38, 300 

~otal-------------------------- 200,930 

B....,. 
$2,495,319 

367,680 

2,862,999 

~hese figures do not include any possible savings as a result of simplification 
of shipment operations where manufacturers and middlemen can supervise 
delivery of their consignments to shipboard. It is true that at New York certain 
services are available. Only on the Jersey side are there facilities for delivering 
rail shipments direct to wharf. Consequently, almost everything has to be 
transferred from rail to steamer either by lighter or truck. On carload shipments 
the railroad delivers to the wharf as part of its inland freight charge. On less 
than carload shipments the cost of transfer must be paid for as an extra. This 
puts a heavy burden on the L. C. L. shipment, of which there is a great and in
creasing volume.· Furthermore, this transfer must be arranged for and super
vised by a local agent, usually a forwarder, and his services also must be added to 
the cost. These encumbrances would not be present if shipments could be made 
direct from Detroit, and thus additional saVings could be affected. 

Similarly considerable savings may result by an increase in the proportion of 
shipments unboxed. If these occur, there may be additional savings ranging 
between $40 and $100 per car. 

Section 5 
PoTENTIAL CoASTWISE MovEMENT oF AUTOMOBILES 

VIA THE ST. LAWRENCE SEAWAY 

Hitherto we have considered only the potential traffic by the Seaway destined 
for export trade. A more important advantage in the construction of the Seaway 
may be found in the coastwise shipment of automobiles, both passenger cars and 
trucks, from the tributary area, principally Detroit, to Atlantic, Gulf, and Pacific 
coast ports. It is a well-known fact that shipments to Pacific coast ports now 
move by water, principally through New York, having traveled the distance from 
Detroit to New York either by train by or a combination of lake carrier to Buffalo 
and rail or haulaway to New York. Indeed, the results of an investigation 
conducted by the Interstate Commerce Commission through questionnaires 
addressed to carriers, covering the year 1938, indicate that a considerable part 
of automobile traffic from Detroit moves to New York by highway Cbaulaway) 
or a combination of water and highway. ~here is also some traffic by driveaway
towbar. Manufacturers and dealers have resorted to these latter means of 
transportation for as little saving as 10 or 15 cents per hundred pounds, which, 
for an ordinary passenger car, would amount to a saving of about $5.1 

On the basis of rail rates in effect in the spring of 1940, a car of 3,300 pounds 
would cost $49.17 to transport to Portland, Maine, $44.22 to Boston, Mass., 
$41.58 to New Haven, Conn., $39.93 to New York, $39.27 to Philadelphia, and 
$38.94 to Baltimore. On the basis of 3,400 pounds, an average truck would cost 

I L C. C. Docket No. 28,190, 7\'atllf'ortalioR of Ntfll Atdomobilu. 
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$26.52 to transport to Portland, Maine, $25.16 to Boston, Mass., $24.48 to New 
Haven, Conn., $23.80 to New York or Philadelphia, and $22.78 to Baltimore, 
Md. The costs to other points farther removed in the South Atlantic States, the 
Gulf States, and West Coast States, of course, are correspondingly higher. To 
Jacksonville, Fla., an average passenger car would cost about $75 to ship by rail. 
To Houston, Tex., it would cost nearly $96, and to Pacific coast ports, $168.96. 

Competitive with these rail rates to coastal points combination routes are 
used in order to reduce the total cost of transportation. As pointed out above, 
cars are shipped to New York and Baltimore by rail, by combination lake carrier
rail, and by direct drive-away or haul-away, or by combination Lake carrier 
and drive-away or haul-away. Then, at these ports, cars are placed upon 
coastwise ships to be sent down south and through the Panama Canal to the 
west coast. In these ways shippers of automobiles have been able to save as 
much as $34 in the shipment of passenger cars to the west coast, and lesser amounts 
to intermediate points on the South Atlantic and Gulf coasts. For reasons of 
economy, apparently, New York, Philadelphia, and Baltimore have developed 
considerable coastwise traffic in motor vehicles. These three ports, in 1937, 
shipped 62,000 tons of motor vehicle freight in coastwise trade.• Approximately 
one-half of this tonnage moved to ports on the Pacific coast, but in neither case 
is it possible to break down the figures as between new and used cars. ' 

At what rates comparable with existing direct-rail rates and rail-water combi
nation rates would it be possible for shipping services operating via the St. Law
rence to transport this traffic direct? At present, all-water rates are established 
between Baltimore and New York, on the one hand, and such other points as 
Charleston, S. C.; Savannah, Ga.; Jacksonville, and Tampa, Fla.; Mobile, Ala.; 
New Orleans, La.; Houston, Tex.; and Pacific coast ports. The rates to some of 
these points on passenger cars are given in table A-18. It will be observed there 
that from New York or Baltimore to Jacksonville, Fla., and Tampa, Fla., the 
rates are 88 and 93 cents, respectively. To Mobile, New Orleans, and Houston, 
the rate is uniformly $1.10 per hundred pounds; and to all West coast ports, over 
a raLge of nearly 1,500 miles from Los Angeles, Calif., to Seattle, Wash., the rate 
is $2.84 per hundred pounds. 

On trucks, the coastwise rates (see table A-9) from New York are--to Jack
sonville, 72 cents; to Mobile, Ala., New Orleans, and Houston, $1.10; and to 
Pacific coast ports, $1.75. In other words, uniform rates are applicable to all 
important Gulf coast ports and to all principal Pacific coast ports regardless of 
varying distances to New York and Baltimore. 

In short, passenger cars weighing 3,300 pounds are carried to South Atlantic 
ports, for $29.04, to Gulf coast ports for $36.30, and to Pacific coast ports for 
$93.72. It is also known that passenger cars are shipped from Detroit to Lake 
Superior points for about $10 and $15 per car. In view of the fact that, depending 
on the weight, it costs approximately $40 per passenger car to transport by rail 
from Detroit to New York or Baltimore, and higher figures when shipped from 
Kenosha, Wis., or South Bend, Ind., and even from Toledo, Ohio, and in view of 
the fact that manufacturers and dealers take to the roads rather than the rails for 
savings of 4 or 5 dollars per car, it would seem that shipment via the St. Lawrence 
in coastwise trade would provide attractive possibilities of savings to the manu
facturers and traffic in sufficient quantities at profitable rates for shipping lines. 
It is not beyond the range of possibility that for a surcharge of as much as $30 per 
car over the effective rates from New York, shipping lines would be glad to pick 
up this traffic at Detroit. This would mean practically doubling their revenues 
where shipments to South Atlantic and Gulf ports are concerned, and adding 50 

I Chief or Engmeers, U. B. Army, Watcr-borm Com'tMrce o/thl United Statu, 1937. 
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percent to their revenues on shipments to the Pacific coast. This same advantage 
would be present in the shipment of trucks, as shown in table A-19, just as in the 
case of passenger cars. 

What is the potential traffic likely to be during the open season in coastwise 
movement of automobiles? In estimating this traffic, one must have two impor
tant considerations' in mind. In the first place, competitive rail rates could not be 
improved upon by any feasible Seaway rate for points removed from the coastal 
trading areas. This consideration restricts the availability of traffic by the Sea
way to shipments which are destined for the coastal plains on the Atlantic, Gulf, 
and Pacific coasts. To go any distance into the interior from these ports would 
require an additional expense of hauling or shipping by rail, which would soon 
eliminate the advantage of the Seaway because of competitive direct rail rates 
to such interior points. The second consideration is the fact that two of the 
principal producers of automobiles have established assembly plants covering the 
principal areas of the country. These companies transport mainly automobile 
parts for assembly. It is not likely that automobile parts for assembly and auto
mobile parts and accessories for replacement will move over the Seaway, because 
already the rail rates applicable· to these commodities between Detroit and New 
York or Baltimore are at a comparatively low level. From Detroit to New 
York the rate on auto parts is 48 cents per hundredweight. Therefore, those 
companies which have assembly plants at strategic places, and which ship from 
the main producing area near the Great Lakes only parts for assembly, may not 
utilize the Seaway. At least one of these companies claims that it will not do 
so. No word from the other of these two.major companies was received. Con
sequently, any estimate of potential traffic should leave out the possible ship
ment of cars by these firms. The estimated potential traffic on the Atlantic, 
Gulf, and Pacific coasts in new passenger cars and trucks, which is presented in 
tables A-20 and A-21, eliminates the new passenger cars and trucks produced by 
these two major manufacturers in the automobile industry. 

For all the other manufacturers, the average registration of new cars for the 
10-year period 1929-38 was taken. Since the registration of cars manufactured 
by these two principal producers in the industry were eliminated from the total, 
no correction was made, as in the case of foreign exports, to allow for production 
outside of the tributary area, because the 14.5 percent of the industry outside of 
the tributary area reported by the census includes assembly plants. Having dis
regarded the contribution of these assembly plants to the new car registration of 
the particular States taken into account, it was assumed that the remainder of 
the industry would be located in major part in the tributary area. Hence, the 
total registration of new cars of all automobile producers other than cars manufac
tured by these two producers was considered as originating in the tributary area. 

To this figure a correction for seasonality of new registration to segregate ship
ments during the open season was made. An examination of all registration of 
new cars during the months May to November inclusive indicated that 60 per
cent of new cars are registered during those months. Hence, 60 percent of the 
total new car registrations were taken to indicate potential number of cars which 
might be•shipped via the St. Lawrence. 

The resultant figure, which is in the second column of table A-20, was again 
-corrected to take only such portion of these registrations as might take advantage 
of water transportation by virtue of their sale within easy access of Atlantic or 
Gulf ports. In the case of Florida and the Pacific Coast States, 100 percent of 
all registrations of the particular makes of cars taken into the calculations were 
considered. For Maine, Massachusetts, Rhode Island, Connecticut, and New 
Jersey, 75 percent is the factor adopted. For New York and Pennsylvania, 
correction was made to eliminate the western parts of those States, taking only 
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the eastern metropolitan markets as potential tributary markets for St. Lawrence 
shipments. This correction was made on the basis of the relative population of 
the eastern metropolitan trading areas to the total for the State. In the case 
of New York, this factor was 66 percent of the total for the State, and in the case 
of Pennsylvania, 28 percent. Similar corrections were made for other States 
assumed as likely to be markets. Then, applying an average weight per passenger 
car of 3,300 pounds, a total weight was obtained. This amounts to about 643 
million pounds, or 321,500 tons. 

In a similar fashion, the potential traffic in assembled trucks was estimated. 
This is shown in table A-21. In this case, too, the production of the particular 
manufacturers which have assembly plants outside ~he tributary area were elimi
nated. Mter application of the correction factors for seasonality, and to limit the 
territorial area to the markets immediately adjacent to ports on the Atlantic and 
the Gulf coasts, a total traffic of slightly over 74 million pounds or 37,000 short 
tons was obtained. The total potential tonnage available for coastwise shipment 
of assembled passenger cars and trucks, therefore, amounts to 358,500 short tons. 

On the basis of average registration figures of new cars, corrected for seasonality, 
during the years 1929 to 1938, this is deemed to be very conservative since it not 
only excludes two of the principal producers in the industry and shipments of 
parts and accessories both for assembly and replacement, but it also is based on 
the average of a number of years during which economic conditions were considered 
by all informed students as far below normal; in fact, the period 1929 to 1938 
includes only 2 peak years-1929 and 1937-and 4 or 5 very depressed years. 
On this basis, one may consider 358,500 tons of traffic as practically a minimum 
available tonnage in coastwise shipments. 

Section 6 

PoTENTIAL SAVINGS ON AvAILABLE CoASTWISE TRAFFIC 

IN AUTOMOBILES VIA THE ST. LAWRENCE SEA.WAY 

The savings on this traffic, of course, will be determined by the rates that would 
oe established competitively by the shipping lines. In view of the uniformity of 
rates habitually maintained by shipping lines over a wide area, such as the west 
coast ports and the Gulf ports, it is assumed that shipping lines would be induced 
to take a cargo of passenger cars and trucks at Detroit for rates which, compared 
with other routes, are substantial and reasonable, and which, added to the existing 
rates in effect from New York, would increase their revenues sufficiently to justify 
the trip into the Great Lakes. It is not possible to state definitely what this rate 
will be. For the traffic terminating in the North Atlantic ports, one may apply 
a practice of shipping lines differentiating their rates from rail rates by 20 percent. 
One may assume, therefore, that applying this relationship of shipping rates to 
rail rates, 80 percent of the existing rail rates would be a satisfactory compensation. 
Therefore, 80 percent of the rate from Detroit to Portland, Boston, Providence, 
New Haven, New York, and Philadelphia, may be considered a satisfactory 
rate for traffic terminating at those ports. This, in effect, would mean that the 
shippers would be able to save 20 percent of the present cost of rail haul, both in 
passenger cars and trucks assembled. This would give a rate per average car of 
about $30. Likewise, in developing a possible Seaway rate to Southern and 
Pacific Coast points, 80 percent of the rail rate to Baltimore, which is the lowest 
rate between Detroit and any North Atlantic port, has been combined with the 
existing water rate out of Baltimore to such points, as shown in tables A-18 and 
A-19. The unit savings as shown in these tables are determined by comparing 
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the estimated Seaway rate with the all-rail rate to ports on the South Atlantic, 
Gulf and Pacific coasts. Available data. covering waterborne commerce between 
the Atlantic and Pacific coasts show actual shipments of vehicles from New York, 
Philadelphia., and Baltimore, for example, to ports in California, Oregon and 
Washington. From these data it is estimated that the traffic averaged annually 
about 23,000 units during the period 1933-38. Here again it is not poBSible to 
differentiate between new and used units or between manufacturers, but in an 
effort not to overstate possible Seaway transportation cost reductions, the regis
tration figures shown in the first column of tables A-20 and A-21 have been 
reduced by 21,000 p88Benger ears and 2,000 trucks, respectively, before applying 
a comparison of the possible Seaway rate with the all-rail rate. 

Estimating potential savings on the available traffic on the basis of these 
considerations, tables A-20 and A-21 show that there is a pOBSible saving of 
$3,671,000 in passenger cars and a saving of $323,000 on traffic in trucks, or a 
total saving of $3,994,000 roughly $4,000,000. 

Section 7 

THE ATTITUDE OF THE AUTOMOBILE l.\IANUFACTURERS 

The question arises: Will the automobile manufacturers and manufacturers of 
automobile parts use the St. Lawrence Seaway if it becomes available? It is 
significant that all but two of the principal manufacturers of automobiles expressed 
the opinion to representatives of this Survey that they would use the Seaway if it 
provided convenient shipping services and if it lowered the cost of transportation. 
Of the two remaining companies, one did not supply any information and the 
other, a major producer, which has assembly plants all over the United States, 
was definitely opposed. Even this latter company, however, in 1939 used the 
14-foot canals on the St. Lawrence to export the products of a Canadian plant to 
the U~ted States, because, as it stated, "it was the cheapest, quickest, and most 
direct route." 

The comments of other manufacturers were quite informative. One small 
manufacturer of automobiles stated: "The major portion of the busineBB could 
be routed via the St. Lawrence Waterway, providing that the cost would be the 
same or lower than rail or driveaway cost." A major manufacturer of motor 
trucks stated that it would use the St. Lawrence Waterway even for a saving of 5 
eents per hundredweight of freight. A manufacturer of trailers commented: 
"Any appreciable reduction from present average rate would be the deciding factor 
on routing of future traffic." Another independent manufacturer of automobiles 
stated that it would be inclined to use the Waterway if it could obtain "approxi
mately 15 percent saving in rates" which it had been paying. This manufacturer 
added, however, that "if the service and handling were good, no saving would be 
neceBSa.ry to induce use of the St. Lawrence." An important independent pro
ducer stated that in the domestic shipments it would require a saving of at least 
$5 per automobile, which would be about 15 cents per hundredweight. A large 
manufacturer of motor trucks stated that it would be led to use the Seaway for a 
saving of "about 50 percent of present rail rates, the same as in Europe, to justify 
cost of storage, advance manufacture, extra handling, etcetera." Another manu
facturer of motor trucks stated that to use the Seaway, "assuming that services 
of Waterway lines will be comparable with those of lines operating from New 
York, no savings are necessary." A manufacturer of automobile wheel rims stated 
that he would use the Seaway for a saving of at least 10 cents a hundredweight. 
Another manufacturer of automotive parts agreed that he would consider using 
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the Seaway for a saving of "one-half carload rate to New York." A m~nufacturer 
of automobile axles stated "that it would be induced to use the Seaway in cases 
where time was not a factor for a differential of between 10 and 15 cents per 
hundredweight." 

As a whole, therefore, one is led to the conclusion that there are no insuperable 
difficulties to the use of the Seaway by manufacturers of automobiles and auto
mobile parts and accessories. The one case of definite opposition found among the 
automobile manufacturers is perhaps partly explained by the fact that it already 
enjoys an advantage over other producers insofar as it has assembly plants on 
the eastern coast, from which both foreign and domestic shipments of completed 
cars are made. As the rail rates on parts and accessories are nearly one-third as 
high as those on completed cars per hundred pounds, this producer has a definite 
competitive advantage over others in the industry. Hence, any move that will 
lower the cost of transportation of the completed cars to any of its competitors 
could not be considered a favorable development from their point of view. In 
the light of the analysis presented in this study, however, one must conclude that 
the major portion of the automobile industry can look forward to advantages in 
lower cost of transportation when the Seaway is constructed. Since they have 
expressed a willingness to utilize the Seaway for rather modest differentials in the 
cost of transportation, in comparison with existing routes, one must conclude, 
therefore, that the major portion of the automobile industry and producers of 
parts and accessories would utilize the Waterway. 

The final question to consider is: Who is likely to benefit by the lower cost of 
transportation provided by the St. Lawrence Seaway? In the foreign field, this 
question is hard to answer in the light of policies crystallized in the recent past, 
where advantages enjoyed by American manufacturers utilizing mass-production 
methods have often been upset by quota and tariff regulations. If the American 
exporters could save as much as 30 or 40 dollars per car on the export trade, one 
should assume that their sales abroad would be stimulated. However, if these 
savings are not passed on to the foreign consumer, then naturally the profits on 
the export trade of these producers would be enhanced by the amount of saving 
in transportation costs. This additional profit would. naturally be available to 
the stockholders, or could be distributed in benefits to the workers employed by 
the industry. 

The problem is slightly more complicated in the case of domestic shipments, 
because the industry has been in the habit of pricing its products f. o. b. factory, 
plus rail costs. This is done even in those cases where the cars are hauled away 
by truck or driven away from factory to market. If the Seaway were usable 
12 months of the year, then it is conceivable that this method of pricing might be 
changed to a basis of f. o. b. factory plus actual transportation costs. In this 
case, in an industry as competitive as the automobile industry, the advantage of 
the lower cost of transportation via the Seaway would be passed on to the cus
tomers in those areas which could take advantage of the lower cost of cars brought 
through the St. Lawrence, such as those located on the west coast or in Florida 
and Atlantic and Gulf coasts. However, the seasonality of the St. Lawrence would 
probably make this scheme impractical, since it would be difficult to establish dual 
scales of prices on the same cars for summer and winter delivery. Hence, if the 
present scheme of pricing f. o. b. Detroit plus rail is maintained, one would expect 
the profits of the producing companies to be substantially augmented by the 
saving in transportation costs. This docs ::10t mean, however, that the consumers 
would not benefit by the Seaway. The probable effect of the higher profits ob
tained by the companies in a fiercely competitive industry such as this would in all 
likelihood lead to lower prices on all deliveries throughout the country. The 
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savings might be evenly spread on all sales. In other words, the savings in trans
portation costs effected by the St. Lawrence Seaway could be passed on to every 
purchaser of automobiles throughout the United States. 

TABLE A-1 

Motor rJehicles: Number of establishments, wage earners, wages, and fJalue 
of products-1937 

States 

United Btatea _____________________________ _ 

Indiana _________________________________________ _ 

Michigan·---------------------------------······· 
City of Detroit ..••••••••••••••••••••••••••••• 
Remainder of State ••••••••••••••••••••••••••• 

Ohio·-------------·····-·----------------·-··---
Pennsylvania ••••• ·······----~------- ----------•• 
Other States •------------------------------------

Establish· 
menta 

131 

11 
'rl 
13 
14 

15 
8 

10 

PERCENTAGES 

Wage 
earners' 

194, 5'¥1 

11,'¥19 
121,312 

53,366 
67,946 

12,811 
7,191 

41,934 

Wages Value of 
products 

$316, 141,000 $3,096, 219,000 

18,499,000 188, 594, 000 
203, 344, 000 t, 613, 226, 000 
00,077,000 746,833,000 

113, 267, 000 866, 393, 000 

21,300,000 167,911,000 
9,868,000 76,241,000 

63,040,000 1,1150, 241,000 

United States·-··---·------·------·--······ 100.00 100.00 100.00 100.00 1-------I--------I---------I----------
Indiana.......................................... 8. 40 5. 80 5. 85 6. 09 
Michigan_________________________________________ 20.61 62.36 64.32 52. 10 

City of Detroit.·--···-------·--·----·-····--· 9. 92 '¥1. 43 28.49 24. 12 
Remainder of State........................... "10. 69 34.93 36.83 '¥1. 98 

Ohio.·------------------------------------------ 11.45 6. 59 6. 77 &. 43 

t~g~~t';.:!~::::::::::::::::::::::::::::::::::: ~: ll 2t ~ 1g: ~ J. ~ 
1 Average for the year. 
• California, Colorado, Connecticut, Delaware, Georgia, Dlinols, Kentucky, Maine, Maryland, Massa

chusetts, Minnesota, Missouri, New Jersey, New York, North Carolina, Tennessee, Texas, Virginia, 
Washington, Wisconsin. 

SoUBCB: Cenat~~ of Ma'Tifl,facturu, 1937. 

TABLE A-2 

Motor-fJehicle bodies and parts: Number of establishmep.ts, wage earners, 
wages, and fJalue of products-1937 

Btatea Establish- Wage Wages Value of 
menta earners t products 

United States .•••.•••••••• ····------------- 936 284,814 $439, 940, 000 $2, 080, 018, 000 

Diinols ......................................... .. 
Indiana. _____ •• _______ ••••• __ -------.----•• ------Iowa ____________________________________________ _ 

KansBS.~-----·······-----··-··········-----------

83 5,804 7,174,000 35,114,000 
56 21,281 29,514,000 131, 260, 000 
11 188 212,000 754,000 
8 139 136,000 605,000 

Michigan __________ ••• _______ ----- __ -------- ___ __ 
City of Detroit·---·-·------------------------
Remalnder of State ......................... . Minnesota ______________________________________ _ 

New York ......... ------------------------------

150 176,165 285, 147, 000 1, 313, 376, 000 
63 58,349 99,343,000 446, 488, 000 
87 117,816 185, 804, 000 866, 888, 000 
21 819 1,063,000 4, 539,000 

105 15,052 21,598,000 114, 924, 000 

-· Ohio ____________________________________________ _ 

Pennsylvania •••••••••••• ~----------------------Wisconsfn _______________________________________ _ 

Other States •-----------·-············-·········-

81 28,366 42,528,000 206, 134, 000 
60 9,009 13,098,000 49,004,000 
32 13,284 19,793,000 00,701,000 

329 14,707 19,677,000 132,707,000 

See footnotes at end of table. 
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TABLE A-2-Continued 

Motor-vehicle. bodies and parts: Number of establishments, wage earners, 
wages, and value of products-1937-Continued 

States 

PBBCBNTAGBS 

Establish
menta 

Wage 
earners a 

United States.............................. 100.00 100.00 

Wages Value of 
products 

100.00 100.00 

1.63 1.69 
1-------1------1-------~-----~~ nunois___________________________________________ 8. 87 2. 04 

Indiana •••••••• ---------------------------------- 5. 98 7. 47 6. 71 6.31 
Iowa ••••••••••• ---------------------------------- 1.18 .07 .05 .04 
Kansas •• ·---------------------------------------- 85 .05 .03 .03 

64.81 63.14 
22.58 21.46 
42.23 41.68 

Mict'~1~0ciiniiiroiC::::::::::::::::::::::::::::: 1
:: ~ ~: :g 

Remainder of State.__________________________ 9. 30 41.36 
Minnesota .•••• ---------------------------------- 2. 24 • 29 .24 .22 
New York •••• ----------------------------------- 11.22 5. 28 4.91 5.52 
Ohio_____________________________________________ . 8. 65 9. 96 

9.67 9.91 
2.98 2.40 
4.50 4. 36 ~~:~~~~:::::::::::::::::::::::::::::::::::: . :: ~ t ~ 

Otber.States •------------------------· ----------- 35.15 &.17 '-'7 6.38 

a Average for tbe year. . · 
• Mont8Il8, Nevada, New Mexico, Vermont, and Wyoming did not report any establishments. 

SoliBCB: Ce~~~~~~ of Manufatturu, 1937, p. 1211. 

TABLE A-3 

United States factory sales of passenger cars and trucks, 1921-39 

Year Year 

lil2L ••• ------------ 1,468,067 148,052 1, 616,119 1931. ______ ------·--- 1,973,090 416,648 2. 389,738 
1922. -------------- 2, 274,185 269,991 2,5«,176 1932. -------------- 1,135,491 235,187 1,370,678 
1923 •••• ------------ 3, 624,717 409,295 4, 034,012 1933 •••• --- --------- 1,573, 512 346,545 1, 920,057 
1924 ______ ---------- 3,185, 881 416,659 3, 602,540 1934 .••• -- ---------- 2,177, 919 575,192 2, 753,111 
1925 _____ - ---------- 3, 736,171 530,659 4,265,830 1935 •••• ------------ 3, 252,244 694,690 3,946,934 

1926 ________ -------- 3, 783,987 516,947 4,300,934 1936.--------------- 3,669,528' 784,587 4, 454,115 
1927---------------- 2,936, 533 464,793 3,401,326 1937---------------- 3, 915,889 893,085 4,808,974 
1928 _______ --------- 3, 815,417 543,342 4, 358,759 1938 __________ ------ 2,000, 985 488,100 2. 489,085 

~::::::::::~::::: 4, 587,400 771,020 5, 358,420 1939 .••• -- ---------- 2. 866,796 710,496 3,577,292 
2. 784,745 571,241 3,355,986 

Average, 1928-37. 2,888, 524 583,164 3,471,678 

SOUBCB: Department of Commerce, Ourrmt Stalislical Smfu, 

TABLEA-4 

Sales of automobile parts and accessories, 1928-38 
(Tbouaanda of dollars) 

For orig
inal in

stallation 

For re
place
ment 

Total Year 
For orlg- For re-
inalln- place-

stallatlon men& 
Total 

---..,.----1----;----1----l!-----------1----------
1928 _____________ _. __ 
1929 ________ --------1930 ______________ __ 
1931. ______________ _ 

1932 ............ ----1933 __________ ------

• Not avaDable. 

632,000 
669,920 
392,833 
261,888 
166,327 
195,617 

613,000 
643,650 
611,181 
403,833 
372, 142 
418,464 

1,245,000 
1, 313,570 

904,014 
665,721 
627,469 
614,081 

1934 .... -------.----
1935 .... ------------
1936 .... -" ----------1937 ___________ ; ___ _ 
1938. ___________ ----

341,660 
442,147 
535.936 
592,350 

(1) 

514, 000 855, 660 
580, 446 1, 022, 593 
654, 725 1, 190, 661 
698, 056 1, 290, 405 
506, 645 ----------

Average, 1928-37. 421, 968 MO, 949 962,917 

SOI1BCII: AutomobDe Manufacturers' Aasoclatlon, Inc., Automoblll Fat:U and Ffqurll' 
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TABLE A-5 
United States exports of passenger cars and tr'IU:ks, 1921-39 1 

P8888Dgw car upona Truck upoi1B Total upoi1B 

Year Percent of Percent of Percent of 
total total total 

Number United Number United Numbelr United 
States fao. States f- States fao. 
tor)' salea tor)' alee tory salea 

11121-----~-------------- 30,950 2.1 7,840 6.1 38,790 2.4 1922 __________________________ 
66,791 2.9 JJ,443 4.2 78,2M 3.1 1923 _____________________ 

127,035 3.6 24,859 6.1 151,894 3.8 1924.. ______________________ 
151,380 4.8 27,352 6.6 178,732 5.0 

11125..--------------------- 244,306 6.5 58,625 1LO 302,1131 7.1 

1926·----------------------- 728,640 8.3 86,880 12.11 3('6,420 7.1 
1927------------------------- 278,748 9.6 105,447 22.7 3M,195 11.1 1928 ________________________ 

368,329 9.7 138,768 25.5 W/,097 11.8 
1929·-----------------~-- 339,447 7.4 196,760 25.5 636,207 10.0 
1930..----------------------· 153,069 6.5 84,512 14.8 237,581 7.1 

193L---------------------- 82,457 4.2 48,248 1L6 130,705 &.5 
1932------------------------- 40,656 . 3.8 24,837 10.8 65.4113 4.8 
1933.-=----------------- 63,754 4.1 43,277 12.5 107,031 6.8 11134 __________________ 

143,914 6.8 92,397 16.1 236,311 6.8 1935 ________________________ 
172,572 &.3 911,811 14.2 271,383 6.9 

11138 _________________________ 
1'79, 957 4.9 105,800 13.6 285,757 8.4 

11137------------------------ 229,486 5.9 165.713 18.6 395,199 8.2 1938 _________________________ 
161,612 ·a.1 115,rut 23.7 277,209 ILl 11139 _______________________ 
143,909 6.0 lUi, Ql3 16.6 260,822 7.3 

Average, 19211-37 _______ 177,364 6.1 99,912 17.1 277,270 a.o 

I Exports do not Include units assembled abroad and exported as "parts lor assembly." 

SoUBCB: Release of October 11139, Automotiv•Aeronautics Trade Division, Department of Commerce. 

TABLEA-6 

United Statts exports of automobile parts and accessories, 1924-38 
[Thousand& of dollars] 

Automobile Automohile Automobile .A.sbestoa 
Year brake Totel pacts aeoessories eoginas 1ininga 

11124---------------------------- 66,940 8,821 4,188 (l) 77,949 1925 ___________ , __________________ 
67,748 8,611 15,290 863 92,512 1926 ___________________________ 
74,610 9,279 12,526 1,040 W,455 

1927------------------------------ 91,472 7,874 10,886 379 110,611 
1928--------·------------------- . 122,765 9,281 13,026 1,422 146,484 
1929 _______________________________ 

173,703 9,406 10,216 1,521 194,846 1930 _____________________________ 
106,062 6,544 6,626 1,372 118,604 

1931------------------------------ 67,431 3,216 2,370 l, 140 74,157 1932 ______________________________ 
37,326 l, 753 1,870 696 41,645 

1933------------------·-------·---- 36,109 1,645 1,463 725 39,142 

1934.- ---------------------·------- 82,676 3,123 1,952 862 68,613 1935 ______________________________ 
75, 147 3,586 3, 001 882 82,616 11136 ___________________________ 
71,856 4,031 6,658 1,025 82,570 

1937 --·---------------------------- 96,495 6,292 9,041 l, 114 111,942 

11138 ·----------------------·------ 87,042 4,198 6,099 920 98.259 

Average. 19211-3'1 -------·-·-·- 84,856, 4,7~ &,422 1,076 96,062 

I Not specified. 
I Adva.noe data. Does not Include shipments to VIrgin Islands. 
SoUBCB: Forrifl'l Cotllmeree and Ntwl(latiott oftAe UftUed Sttdu, 192t-ll8. as llllllllll8l'il by the Blll8811 of 

&he CllllSWI Bltdiltieat Ab&tract of tile URited Stalu, 111311. 
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TABLE A-7 

.Avtragt annual txports of motor vthiclu,l by continents, 1928-37 

Continent 
Trucks Percent Passenger Percent 
and~us- of total cars of total Total Percent 

of total 

-----------·1------------------
Europe.---------------------------------- 30,092 29.67 51,888 28.32 81,980 28.80 
Canada ____ ------------_------------------ 2, 721 2.68 14,015 7.65 16,736 5.88 Southern North America _________________ 6, 591 6.50 13, 315 7.27 19,906 6.99 
South America·--"'--------------·--------- 19,628 19.35 31,107 16.97 50,735 17.82 

Asia._--------------------------------~--- 20,841 20.55 22,029' 12.02 42,870 15.06 
Oceania •--------------------------------- 9, 742 9.61 20,008 10.92 29,750 10.45 
Africa------------------------------------- 10,248 10.11 24,889 13.58 35,137 12.35 United States possessions _________________ 1,550 1.53 6, 994 3.27 7,544 2.65 ------------------

Total------------------------------- 101,413 100.00 183,245 100.00 284,658 100.00 

I Includes chassis. 
• Includes British and French Oeeanla,Australia and New Zealand for 1928and 1929; from 193(}-37includes 

Australia and New Zealand only. · .. 

SouRcB: Computed from figures of the Department of Commerce, Automotive-Aeronautics Trade 
Division. · 

TABLE A-8 

Unittd Statts txports of automobilt parts and acctssorits, by r6gions, 1933-38 

[Thousands of dollars] 

Average 

Destination 1933 1934 1936 1936 1937 1938 
1933-38 Percent 

of total 
---------------------

Eurog,e---------------------------- 10,934 16,405 20,529 20,037 28,004 28,318 20,705 25.68 Nort eru North America __________ 12, 509 24,465 29,376 30,292 36,607 26,293 26,590 32.97 Southern North America __________ 1, 786 2,928 3,867 4,827 6,953 4, 717 4,180 5.18 South America ____________________ 
4,728 8,077 10,254 11,751 19,225 18,980 l2, 169 15.09 

Asia------------------------------- 6,220 9,780 9,295 9,121 12,703 12,910 9,838 12.20 Oceania ___________________________ 830 1,964 2,503 2,070 2, 531 2, 177 2,013 2.50 
Africa.----- __ --------------------- 1,668 3,036 3, 792 4,397 5,949 4, 865 3, 951 4.90 
U. B. possessions •• ---------------~ 864 987 1,050 1,163 1, 614 1,672 1,190 1.48 ------ --- ---

TotaL---"------------------- 38,539 67,642 80,666 83,648 113,486 99,832 80,636 100.00 

Source: Department of Commerce, Automotlve-Aerouautlca Trade Division: 

TABLE A-9 

Total Unittd States txports of passtngtr cars, trucks, and parts for asstmbly, 
1936-39, compared with txports during open uason of navigation. 

Type Total 

708,921 
601,773 

$184, 651, 233 

May-Novem
ber, Inclusive 

337,989 
265,532 

' $89, 072, 336 

BOUBCB: Automotive-Aeronautics Trade Division, Department of Co~eroe. 

Peroentof 
total 

47.68 
52.93 
48.24 
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TABLE A-10 

Estimated aoerage :exports of fpassenger cars, trucks, and accessories from 
the Great Lakes tributary area 

Average an· 
nual expol18, 

1921H7 

Exports In 
season, per· 
cent of total 
1936-39 aver· 

age 

Export• In 
!eaSon192&-37 

average 

Number Perum Number 
Passenger ears •••• ----·--·------------------------------------ 177,364 47.68 84, 567 
Trucks---------------·-·--------------------------·---·------ 99,912 62.92 62,873 

Total ....... ----·----------------------------·----------I---277-,-27-8-I-_-__ -__ -_-__ -_-__ -__ -_·I---13-7..:.,-440-

Value Value Parts and accessories _________________________________________ _ 
$96, 062, 000 411. 24 $46, 340, 000 

SoliBCII: Basec(on,lDeparimen& of Oommeroa figures. 

Motorcar 
manulao-

&mer 

A ••••••••••• 
B-----------o ___________ 

Motorcar 
manulao-

&mer 

A ••••••••••• 
B ••••••••••• 
0 .••...••••. 

Passenger ears 

Unboxed Boxed 

2,965 4,265 
3,000 4, 700 
3,300 6,000 

TABLE A-ll 

.Aoerage weight of cars exported 

(Pounds) 

Trucks Motorcar Passenger ears 
manulao-

Unboxed Boxed turer Unboxed Boxed 

2,945 4,060 
n ___________ 

3,100 4,500 
3,800 6,000 

E ___________ 
3,420 4,820 

---------- .................. 

TABLE A-12 

Proportion of cars exported, boxed and unboxed 

Passenger ears Trucks Motorcar Passenger cars 
manulae>-

Boxed Unboxed Boxed Unboxed turer Boxed Unboxed 
---

Perum Ptrrum Ptrreflllt Ptrrum Ptrreflllt PITeflllt 
75 26 40 60 D ••••••••••• 65 35 
40 60 80 20 E ••••••••••• 30 70 
40 60 -------- ......................... 

Trucks 

Unboxed Boxed 
------

3,700 4,350 
3, 3110 4,800 

Trucks 

Boxed Unboxed 
------
Perum PerCftll 

75 26 
73 27 
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TABLE A-13 

Estimated weight of passenger cars and trucks, boxed and unhoxed, on the 
basis of 1928-37 open-season exports 

Average 

Type- open-ooason Average T tal ight 
exports weight 0 we 
192!HII 

Exports 
from 

tributary 
area, 85.5 
percent of 

total United 
States 

Passenger cars: Number Poundtt Poundtt Poundtt 
Unboxed (58 percent>----~----------------------- 49,049 3, 300 161,861, 700 138,391,753 
Boxed (42 percent)_ ------------------------------, __ 35_,_518_

1
f-_4._600 __ 1-_I63_,_382._BOO __ I-_1_39_,_692._294_ 

Total------------------------------------------ 84,567 325,244,500 278,084,047 I====== II=====~======= I======== 
Trucks: 

Unboxed (27 percent>---------------------------- 14,276 3, 400 48,538,400 41,500,332 
Boxed (73 percent>------------------------------- 38,597 4, 600 177,550,800 151, 80G, 934 

1------11-----~-------r-------
Total. ----------------------------------------- 62, 873 226,089,200 193,307, 266 

1=====1 
Total·----------------------------------------- 137,440 ---------- 551,333,700 471,391,313 

Net St. Lawrence tramc '---------------------------- ------------ ---------- 380,420,253 325,259,316 

t Deduction of 31 pei"CI.'nt from the total weight (551,333,700 ponnds) column 3, represents total percentage 
of exports during 1928-37 destined to Canada. Africa, Oceania, and United States possessions, as ahown 
in table A-7. 

TABLE A-14 

All rail export rates on passenger cars and trucks 
[Cents per hundred pounds] 

From-

Kenosha, Wis._---·----------------------
Lansin~, Mich.--------------------------
Flint, Mich __ ----------------------------
Pontiac, Mich.----------------------------Detroit, Mich ____________________________ _ 
South Bend,:lnd _________________________ _ 

1 No trucks manufactured. 

Passenger 
cars 

(set up) 

153 
128 
125 
125 
121 
136 

TABID' AUTHORITY: Jones I, C. C. 31112-3372. 

To New York, N.Y. 

Trucks 
(set up) 

(1) 
76 
74 
74 
70 
80 

Passenger 
cars 

(boxed) 

62 
57 
54 
51 
48 
58 

TABLE A-15 

Trucks 
(boxed) 

(1) 
57 
54 
51 
48 
58 

62 
57 
54 
51 
48 
58 

Ocean rates on passenger cars and trucks to foreign destinations, 1939 
[Dollars per hundred pounds] 

New York 
Pas-

senger Trucks 
cars 

Pa&-
New York senger Trucks 

cars 
--·-----------1---t----n----------- ---- ---
United Kingdom ________________ _ 
Hamburg-Bremen Trieste _______ _ 
Baltic base ports----------------
Marseilles and other Mediter· 

F:::nAw:~~c:::::::::::::::::: 
Antwerp-Rotterdam-Amsterdam. 
Rio de Janeiro-Santos-Montevi· 

deo-Buenos Aires---------------
Maraeaibo. _ ---·--------------·--

302155--41---7 

$3.44 
3.36 
3.28 

3. 72 
3.08 
3.08 

4.06 
3.25 

$2.34 
2.25 
2.20 

2.50 
2.00 
2.04 

2.96 
2.25 

Capetown-----------------------· 
Rangoon - Colombo - Calcutta -

Bombay-Karachi---------------
Madras._-----------·------------Persian Gulf ____________________ _ 
Manila-Hong Kong _____________ _ 
Shanghai.--- _______ --------------Kobe-Osaka-Yokohama _________ _ 
Tampico_ •••• -------------------
Vera Crw: .••••• ---·--------------

3.57 

3. 72 
4.43 
4.80 
4.46 
4.65 
4.28 
1. 75 
1. 75 

2.63 

2.63 
3.29 
3.62 
3.12 
3.29 
2.96 
L75 
1.75 
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TABLE A-16 

Octa11 frtight rattS 011 automobilu, unbo:ml,1 quarttrly, 1935-39 

From New York From New York 

Year and qllllrtel' 

1935: 

To 
Hamburg 

and Bremen 

To 
Antwerp, 

Rotterdam, 
and 

Amaterdam 

Year and qllllrtel' 

1938: 

To 
Hamburg 

and 
Bremen 

To 
Antwerp, 

Rotterdam, 
and 

Amaterdam 

Ffrst ________________ _ $3.58 
3.58 
3.58 
3.58 

$3.29 
3.29 
8.29 
3.211 

First----------------- f.OO 3. 72 
Second--------------
Third.--------------
Fourth.--------------

Second_______________ f. 00 3. 72 
Third________________ f. 00 3. 72 
Fourth.-------------- :a. 36 3. 08 

1935: 1939: Ffrst ________________ _ 
8.58 
3.58 
3.58 
3.58 

3.29 
8.29 
3.29 
3.29 

First._--------------- a. 36 s. 08 Second ______________ _ Second_______________ 3. 36 3. 08 Third _______________ _ Third________________ :a. 36 3. 08 
Fourth ______________ _ Fourth _______________ ------------ ------------

1937: 
First_----------------Second ______________ _ 

Third----------------Fourth ______________ _ 

3.58 
3.29 
3.29 
f.OO 

3.29 
3.29 
3.29 
3.72 

a Tariff rates quoted In cen&a per eublc foot. Converted to dollara per 100 ponnd&-ilonvemon fador 14.3 
eubic leet per 100 pounds. 

SotlliCB: N ortb Atlantic Conti neniall'reigl:t Tariff No. 16. 

TABLE A-17 

Pott11tial sarri11gs 011 t:xport shipmtnts of passtng" cars, trucks, parts and 
acctssoriu, rria tht St. LaWf'tnct Staway 

Paaaenger can: 
Boxed---------------------------------------------------Unboxed.------------------------------------------------

Trucks: 
Boxed---------------------------------------------------Unboxed....------------------------------------------------

Total Cllft--------------------;·-----------------------
Paria and 8CiliiSSOrlea-----------------------------------------

Orand total---------------------------------------------

Net potential savings: 
Total can'----------------------------------------------
PBI'ts and accessoriea •--------------------------,---------

Total net potential savings.. ____________________________ _ 

Exports from 
tributary area, 
85.5 percent of 
United State& 

total 

.Puutodl 
138, 391, 753 
139, 692, 294 

41,500,332 
161, 806, 934 

471, 391, 313 
132, 069, 000 

803, 46(), 313 

325, 259, 316 
76,600,020 

401, 859, 336 

Savings per Total poten-
100pounds tialavings 

Doll4rl Doll4rl 
0.480 664,280 
L310 1,690, 276 

.480 199,201 

.700 1, 062,648 

-------~480-
3, 616,405 

633,931 

------------ 4,250,336 

------------ 12,495,319 
------------ • 367,680 

------------ 2, 862,9911 

1 Deducting 31 percent of potential tonnage and saving from exports of passenger can and irncks to allow • 
for shipments to Canada, Africa, Oceania, and United State& possessions. 

I 3,616,405X0.69. 
a Same as under fooinote 1 bnt 42 percent deducted from parts and accessories. 
• 633,931X0.58. 
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TABLE A-18 

Rail, rail-wat", and estimated St. Lawrence Seaway rates on 
coastwise mor;ement of passenger automobiles 

Destination 

Portland, Maine-------------------
Boston, Mass-----------------------
Providence, R. L------------------
New Haven, Conn----------------
New York, N. Y -------------------

Trenton, N. 1-----------·-----------
Philadelphia, Pa--------------------
1acksonville, Fla--------------------Miami, Fla ________________________ _ 
Tampa, Fla..-----------------------

Mobile, Ala .••••• -------------------
New Orleans, La-------------------
Honston, Tex ..• --------------------
Paciflc coast ports------------------

I Applies via Philadelphia. 
I Applies via New York. 

[Cents per 100 pounds] 

All~all 
from 

Detroit 

c twl Indicated savings rrg: Ne': Rail-water Estimated l----.--·-
via Seaway 

B~~~~ Baltimore rate 

149 ------------ ......................... 94 
134 ------------ .......................... 94 
134 ------------ .......................... 94 
126 ------------ ------------ 94 
121 ......................... ............................ 94 

120 .......................... ------·----- 94 
119 ---------88- --------206- 94 
%!:1 182 
297 152 270 246 
240 93 211 187 

241 110 1230 204 
263 110 228 204 
291 110 228 204 
512 284 1405 378 

TABLE A-19 

Over all- Over rail· 
rall water 

55 
40 
40 
32 
27 

26 
~ ------·-24 
51 24 
53 24 

37 26 
59 24 
87 24 

134 27 

Rail, rail-water, and estimated St. Lawrence Seaway rates on coastwise 
mor;ement of trucks 

Destination 

Portland.t_Maine •••••••••••.•.•••••• 
Boston, Mass-----------------------
Providence, R. 1-------------------
New Haven, Conn-----------------
New York, N. Y ----·--------------

Trenton, N.1-----------------------
Philadelphla, Pa--------------·----
Jacksonville, Fla--------------------

~~ ~~-:::::::::::::::::::::::: 
Mobile, Ala. _______________________ _ 

New Orleans, La-------------------
Houston, TeX.------------··----·---
Pacific coast ports------------------

I Applies from Philadelphia. 
I Applies from New York. 

[Cents per 100 pounds] 

All·rall Coastwise Rail-water 
from from New via 

Detroit York or Baltimore Baltimore 

78 ------------ ------------74 ------------ ......................... 
74 ------------ .......................... 
72 ------------ ------------
70 ......................... ------------
70 ------------ ........................... 
70 ........................... ---·-·-iaii--151 72 

190 109!-i 176!-i 
172 93. 160 

215 110 1179 
224 110 177 
263 110 177 
319 175 1246 

Estimated 
Indicated savings 

Seaway 
rate Over all· Over rail-

rail water 

54 24 
54 20 
54 20 
54 18 
54 16 

54 16 
54 16 -·--···-ia 126 25 

163!-i 263-i 13 
147 25 13 

154 51 18 
164 60 13 
164 99 13 
229 90 16 ' 
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TABLE A-20 

Potential traffic and saoings on tht coastwist mootmtnt of ntw pasungtr 
cars, baud on 1933-38 rtgistration figurts 

Potential traffi.e Potential savings 

Registra.- Registra.- Percent tlon dur-tlonofnew lngopen of open- Welgbtfn Over State cars, aver- BP.880n 60 season pounds all-rail age 1933- pereo>nt or registra- Number (assumed (cents Total 
381 total tlon or can weigbtJlPI' per 100 savings 

CBI', 3,300 
lbs.) lbs.) 

Maine .. ------------------- 7,656 4,594 75 3,446 11,374,275 55 $62,559 
Massachusetts .• _---- __ ---- 48,101 28,861 75 21,646 71,434,275 40 285,737 
Rhode Island •••••••••••••• 8,284 4,970 75 a. 728 12,302,400 40 49,210 
Connecticut ..•••••••••••••• 21,743 13,046 75 9, 785 32,290,500 32 103,330 
New York •.•..•••••••••••• 138,300 82,980 66 54,767 180, 731, 100 27 487,974 

New 1erseY---------------- 48,499 29,099 75 21,824 72,019,200 28 187,250 
Pennsylvania.--------~---- 104,794 62,876 28 17,605 58,096,500 25 145,241 
Florida .• ------------------ 12,457 7,474 100 7,474 24, 6114, 200 49 120,855 

~=~p-c:::::::::::::: 8,128 4,877 16 780 2,574, 600 37 9,526 
f,394 2,636 18 474 1,56f, 200 37 6,787 

Louisiana •••••••••••••.•••. 8,863 6,31~ 48 2,553 8, 424,900 59 49,708 
Texas •••••••• -------------- 42,523 25,514 20 6,103 16,839,900 87 146, 5(17 
l'aciftc Coast State& II ______ 76,018 46,611 100 45,611 150, 516, 300 134 2, 016,918 

TotaL ••••.•••••••••• 629,760 317,856 ·--------- 194,796 642, 832, 350 ·-----·- 3,670,600 

1 Excluding manufacture~~ by 2 maJor producers who have 11911811lbly plants outside the tributary Bnl8. 
t Excluding 2 other makes In addition to those in footnote 1. 
• Excluding estimated receipts of passenger cars by water from New Y ort, PhDadelpbla, and Baltimore. 
SoUBCB: Computed from flgnrea obtafned from .llutofiiGtiH DoUp NtVJa, 1935, for the~ 1929;./lutomotiH 

Newa, 1939, tor the years 1930-38. 

TABLE A-21 

Pottntial traffic and saoings on coastwist mootmtnt of ntw trucks, baud on 
1933-38 rtgistration figurts 

Registra.- Potential traffi.c Potential savings 
Registra.- tion dur-tion of lng open new Percent State trucks, season of open- Overall-

60 per- Number Weight ran average cent of season of trucks (lbs.) (oents per Total 
1933-381 registra.-total tlon 100 lbs.) 

------ ---
Maine.----------·--·-------·-· 922 553 75 415 1,411,000 24 $3,386 
MBSSBChusetts •• _ .••• -------· •• 4,239 2, 543 75 1,907 6, 483,800 20 12, 968 
Rhode Island.---····-------··· 679 407 75 308 1,040,400 20 2,081 
Connecticut .................... 2, 417 1,450 75 1,088 3,699, 200 18 6,659 
New York..--------------····-· 13,047 7,828 66 6,166 17,564,400 16 28,103 

New 1erseY-------------------· 4,916 2,950 75 2,213 7,524, 200 16 12,039 
Pennsylvania •••...••••••.•.••• 12,401 7,441 28 2,083 7,082, 200 16 11,332 
Florida._.-------••••• -----•••• 750 450 100 450 1,530,000 25 3,825 
Alabama ....................... 1,998 1,199 16 192 652,800 51 3,329 
Mississippi. .................... 1, 3117 838 18 151 513,400 51 2, 618 

Louisiana ••••• ~---------------· 1,750 1,050 48 504 1, 713,600 60 10,281 

Texas ••.••• -----····---------·· 7,284 4,370 20 874 2, 971,600 99 29,419 

Pacific Coast State& • •-----···· 10,717 6,430 100 6,430 21,862,000 90 196,758 

Total-------------------- 62, 517 37,609 ---------- 21,779 74,049,600 ---------- 322,798 

1 Excluding manufactures by 2 major prodnoers who have assembly plants outside the tributary area. 
1 Weight per truck: 3,400 pounds. 
1 Excludin& estimated reoeipta of trucks by water from New York, Pblladelphia, and Baltimore. 



AppendixB 

GRAIN TRAFFIC 

INTllODUCTION 

Ia this repori- attempt will be made to ft¢ioude the iOJmage of tnUiic in pain 
produda thai migh& utiliE the SL la1t'J'eDCie Seaway when eoostmcted, and the 
pcBiible •vint!:B in baD!portaUon costa thai migh& be rea1Ued.. In prerious studies 
clealiDK ..nh the SL l.a'lr'lella: Seaway. paiDs were~ a prominent place. Bioce 
tbe tributary-- of the Greai Labs iB the lll08& importam pain-~-
ia tbe eounby. Previous estimates of aTailable to~~DBge for shipmen& via tbe 
SL Lawrenee were t-1. howewr. on statistics of a:pori tude durin« tbe deade 
of the 1920'a. A& thai time a:pori Vade in pain pmdnda was ~ mbstantial. 
&hooP .........vlen.bly lower than the~ deeade, which included the1t111'years. 

Sinee 1930, bowen~'. pain exporta have declined very IIUhstantiaJly in the same 
m an: aa othm -mriea have eneoumged policies of aelf-euflic:ieney in food 
prodoeta, and iD the same ~ aa other repms of the WOJ"Id. mch aa South 
America and the F• East and Oceania. have inr:reased \heirproduc:tion and aport; 
of pain producta. 

"'hiB situation creates a eonsiderable difficulty iD the Election of a period iD the 
put which may be utiliaed in a test study of available potential tzafiie.. No& only 
have aporia ovel' the pul deeade diminished mbslant.ially. bo1; the variations of 
aporia from yeu to yeu in individual pain prododB have been violen&.. In the 
middle thirties we even imporied certain pains.. Henee the -.ual average 
aporia for IIOch a low a:pori period aa the 1930's 1I'OI11d no& give a statistieaDy 
sipifieud bue fipre to work 1liUa. 

J& ia DE 'Yo therefore. to examine prodoc:tion. exporla. world ooipoio and 
world trade iD detail for each pain produc&, in order to detennineJeeellt eonditiona 
in upon bade and to namine fumre tnUiic potentialities. This study of poten
tial Vaffic iD pains will inc:lude- auaJysia of aporia of wbea&, huiey. mm. oats. 
and rye. iD the form of paiDs or flour. meal and malt.. 

Section 1 

Exro:a.n oF GllAINs A..."iD GllAIN &onucrs 

Total nporta of paiDs and pain products from 1918 to 1937. inclusive_ are 
shown iD table B-L In this table Jlour and meal and mal& ue presenied in equiv
alent buabela of their JaJpeetive pains.. The lllOS& imporian& items of npori 
iD the put have been m-1 cake and meaJ. wheal and Jlour. and eoru and eoru 
lltueh. Of an the pain products, m-1 eake and meal are the only ones which 
have retained their importance aa eTporl; eommoditiea. However. this eTporl; 
trade origiDate8 OD the Atlantic eeaboud from the crushinc of Aqeatiae Jla:Deed 
by paint and oil producins eoMemB mainly loc:ated iD the area behreea New York 
City and Philadelphia. 

91 



92 THB ST. LAWRENCE SURVEY 

Exports of wheat declined steadily, after reaching 369 million bushe1s in 1920, 
to 131 million bushe1s in 1930 and 16 million in 1935. In 1937, however, exports of 
wheat and ftour increased to 107 million bushe1s. This presumably was due to the 
stocking-up of food products by foreign countries preparing for war. Similarly, 
starch, including com starch, reached a peak of 387 million pounds in 1921, and 
then declined steadily to a low of 33 million pounds in 1936. In 1937, again, 
exports of this product increased to 123 million pounds. Exports of com and com 
meal, never very important except in 1 or 2 yeant--8Uch as 1921, when total 
exports jumped to a peak of 179 million bushels, and 1922, with 97 million bushel&
declined in importance until in 1936 the exports were 553,000 bushels. In 1937, 
however, there was a very unusual spurt in exports, which reached 104 million 
bushe1s. This, too, would appear to have been due to the accumulation of food 
products in European countries. · 

Converted to equivalent tons by applying average conversion ratioe from 
bushe1s to pounds for each product, the total tonnage of our exports of these 
seven products diminished from 15,466,000 tons in 1920 to 1,059,000 tons in 1935, 
and increased to 7,121,000 tons in 1937, as shown in table B-2. The conversion 
factors, of course, relate to the grains, and not to the flour and meaL To the 
extent that every buahel of wheat or com that ia converted into flour has waste 
material, these weights in tonnages are somewhat overstated. .On the other hand. 
no allowance was made for the weight of bagging and other cOntainers in which 
some of these products may have been shipped. This element, of course, would 
diminish the overstatement just noted.• 

The foregoing facts describe the general situation with regard to exports of 
grains and grain products in the past 20 years. Further analysis ia JleCe88&I"Y to 
determine the amount of these exportable products produced in the tributary area 
which might have uti!Ded the Seaway in the past and which may utru.e it in the 
future. The first step in this procedure ia to determine the tributary area for all 
grain products. 

Section 2 

THE ST. LAWRENCE TRIBUTARY AREA FOR GRAIN PRODUCTS 

The tributary area for all types of grains ia identical, for the reason that the 
continental domestic transportation rates, as well as the ocean rates, are nearly 
the same per unit of weight. 

The tributary area is determined by comparing cost of transportation on the 
present routes with cost of transportation that might be obtained if the St. 
Lawrence were constructed. It spreads out from the Great Lakes to points where 
the transportation costa between the present route and the deepened St. Lawrence 
route will be identicaL This procedure &SBUIDes the existence of a reasonably 
defensible rate for the prospective St. Lawrence route from Great Lakes porta to 
countries of destination. 

Grain rates are peculiarly subject to competitive shipping conditions. Grain is 
a bulk commodity carrying traditionally low transportation rates by water. 
Consequently, there are great variations in grain rates, not only from year to 
year but also from month to month and from day to day, depending on the com
petitive shipping condition at any given time and place. Table B-3 gives the 
high, low, and average rates on wheat per hundredweight during each year from 
1924 to 1938 between Montreal and Liverpool and between New York and Liver-

• Tbll-ftl'llioa faetAJn applied -. follmn: WbM&, 80 pounds per buabel; badey, 48 pooDds; om, • 
pauada; rJ8, li6 pooDds; .... ~ liD pouads; aom,lbelled, ill poua.dL Depanmaut ol ~ ..... 
,...,.., 8ltiltiltia, 11131. 
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pool. It will be observed that from Montreal to Liverpool, rates per hundred
weight have varied from a high of 40 cents in 1926 to a low of 8.5 cents in 1930. 
The 1926 rate was very unusual. Exceptionally high rates occurred in 1925 and 
1937, when rates as high as 20 and 27 cents per 100 pounds were obtained. In 
most years even the highest rates have been well below 20 cents per hundredweight, 
and the lowest rates have ranged below 15 cents per hundredweight. 

The average rate for the whole 15-year period from Montreal to Liverpool was 
12.1 cents; from New York to Liverpool, 10.4 cents. The average annual rates 
during those 15 years have gone above 15 cents but three times, and were 12.5 
cents or lower in 10 of the 15 years. 

Another characteristic of grain rates is that distance is not a determining factor 
in rate-making. Rates over greatly different distances are often the same; for 
instance, rates from New Orleans, New York, and Montreal to the United King
dom are usually very close to each other. Similarly, at the other end, rates over 
long distances are blanketed. Vessels go from Montreal to Genoa, Italy, 1,442 
statute miles farther than Liverpool, for the same rate. To Piraeus, Greece, 
which is 2,198 miles farther than Liverpool, the rate increases only 1 cent, while to 
Helsinki, Finland, a distance of 1,668 miles beyond Liverpool, the rate increases 
only 2 cents. 

With these factors in mind, we must assume a probable rate for the shipment of 
grain from Duluth and Chicago to European points via the all-water route through 
the St. Lawrence, The distance from Chicago to Liverpool is 1,242 miles longer 
than from Montreal, and from Duluth to Liverpool, 1,337 miles longer, 

To assume a rate of 16 cents per 100 pounds (9.6 cents per bushel) from Chicago 
or Duluth to Liverpool would allow 3.9 cents over the 15-year average of 12.1 
cents from Uontreal to Liverpool. A 16-cent rate would be higher than any 
year in all the 15 years shown in table B-3, except 1926 and 1937. These latter 
2 years are biased, because of unusually high rates for short periods of time during 
those years. Even then the low rates in each year were lower than the 16-cent 
rate here used. 

It need not be claimed that the 16-cent rate will be an actual rate at any given 
time. Just as at Montreal, New York, and New Orleans, ocean rates on grains 
vary from day to day, similarly they may be expected to vary at Chicago and 
Duluth, dependent on availability of shipping and cargo. However, if over a 
number of years the 16-cent rate may be approximated as an average, then it 
would be permissible to use such a rate in calculating potential savings over the 
present cost of shipment through the Great Lakes ports. Just as the actual 
rates would not be identical with the average rate assumed, similarly the re
sultant estimates of savings would not be realized, necessarily, every year. It 
would, however, give us an estimate of average potential savings over a period of 
years, reduced to an annual basis. Depending on average shipping rates in each 
year, the actual savings in one year may be larger or smaller than the potential 
savings that we may estimate. 

This 16-cent rate will be assumed for each one of the principal grain products 
since ocean rates on bulk wheat, com, barley, and rye usually are identical. 
Rates on oats often range~ cent per bushel lower. Consequently, applying the 
same rate. to oats would be conservative. Wheat flour and meal would carry 
different rates. These will be discussed later with reference to each commodity. 

We are, then, faced with the problem of determining the tributary area for grains 
on the basis of a 16-cent Seaway rate, in comparison with existing cost of trans
portation. After establishing the tributary area, then it will be possible to esti
ma~ the potential available tonnage for movement via the Seaway, and with a 
per unit saving calculated by comparing the 16-cent rate with existing cost of 
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transportation, it should be possible to estimate the average potential savings 
that may be utilized in the future. 

As stated above the tributary area is determined by comparing existing rates 
via the nearest port. over the cheapest form of transportation, with the rate that 
would be obtained by adding the rail rates to lake ports, to the ocean rate from 
lake ports overseas of 16 cents. This area includes all of the following States: 
North Dakota, South Dakota, Nebraska, Kansas, Iowa, Minnesota, Wisconsin, 
and Michigan. It also includes the eastern part of Montana from the North 
Dakota border to Savoy, Mont., and from the South Dakota border to Huntley, 
Mont. It includes almost half of Wyoming, from the South Dakota border to 
Frannie in the north, and from the Nebraska border to and including nearly all of 
Albany County. The tributary area will also cover over one-third of Colorado, 
including Denver and Trinidad. Most of Missouri, with the exception of the 
southeastern counties, and a large part of Illinois, down to Livingston, Mitchell, 
and Salem, would fall within the tributary area. Southeastern Missouri and 
southern Illinois are not considered to be tributary to the St. Lawrence so far as 
grains are concerned, because low bulk rates on grains are available over Missis
sippi River barge lines. Hence, it is assumed that the grain traffic from south-

. eastern Missouri and southern Illinois, just as the whole States of Oklahoma and 
Arkansas, will continue to move down the Mississippi to New Orleans. Most of 
Indiana and nearly all of Ohio, with the exception of the Ohio River Valley, are 
considered to be tributary to the Great Lakes, on the basis of eq1.1alization of rates 
between the present cheapest route of transportation as compared with the St. 
Lawrence route on a 16-cent lake-ocean rate basis. This tributary area would 
vary, of course, with changes in ocean and rail rates. It is only useful as indicating 
the area that would be affected by cheaper means of transportation if present rail 
rates remained and a 16-cent rate were effective from lake ports to North European 
ports. 

Section 3 

SHIPMENTS OF AMERICAN GRAINS TO EASTERN PoRTS 

In order to be able to determine the effect of the St. Lawrence Seaway upon 
grain movements, and the average savings that may be anticipated for future 
years, it is necessary to estimate the quantities of the various kinds of grain that 
may move over the lakes and the St. Lawrence River to open water. This may 
be accomplished in one of two ways. The first, which has been the traditional 
method, is to estimate the amount of wheat production in the tributary area 
and to estimate again the proportion of the export trade that may come out of 
the tributary area to be shipped via the St. Lawrence. The second method, 
the one adopted in this study, attempts to get closer to the practices of the grain 
trade, and estimates potential traffic on the basis of the actual movement of 
grains by the several routes now employed to eastern seaports. In doing this, 
account is taken not only of all grain that is exported from the United States, 
but also of a good portion of grain products that move to the eastern coast for 
local retention and consumption. Hitherto the greatest emphasis has been placed 
upon the advantages of the St. Lawrence in saving transportation expenses on 
exports, with little or no consideration given to the advantages of cheaper trans
portation cost not only to the Middle West producers, but also to the consumers 
in the congested industrial areas of the eastern coast. 

Large amounts of grain shipments now move eastward from upper:Lake ports 
by water. Table B-4 shows total grain shipments by water, in bushels, from 
Duluth-Superior, Milwaukee, and Chicago, from 1920 to 1938. It will be observed 
that in the 10 years 1929-38 the annual shipments of grains from these ports via 
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the Lake i:oute have amounted to between 48 and 184 million bushels a year, 
although in the preceding decade shipments reached as high as 264 million bushels. 

Duluth-Superior is the principal port of shipment for grains on the Great · 
Lakes. Chicago is a close second. In the case of Duluth-Superior and Chicago, 
a large share of this shipment is wheat. In the case of Milwaukee, the most 
important grain shipped is barley. Rye in Duluth and com in both Milwaukee 
and Chicago are the second most important grains.1 

From each of these ports a large amount of grain shipments go out by rail. The 
quantities of these shipments for the years 192G-38 are presented in table B-5. 
On the average, about 22 percent of the total shipments from these three ports 
are by rail, and the rest by lake. 

Buffalo is the principal recipient of grain shipped from Duluth-Superior, Mil
waukee, and Chicago. A considerable amount of American grain moves to 
Georgian Bay points such as Port McNicoll, Depot Harbor, Tiffin, and Midland, 
presumably for storage or for transshipment to Montreal. Similarly, some grain 
of American origin is grain sent to Port Colborne on the W elland Canal, Toronto 
on Lake Ontario, Kingston at the entrance to the St. Lawrence River, and Prescott 
on the St. Lawrence. At each of these Canadian points grain is transshipped to 
shallower bottom carriers in order to traverse the 14-foot canals to Montreal, 
where it is again transshipped to oceangoing vessels. Thus export grain moving 
from lake ports to Europe is at present usually transshipped twice. 

The grain received at Buffalo is to a large degree milled locally and then shipped 
in the form of flour. A good portion of the grain arriving in Buffalo, however, is 
transshipped, just as at Port Colborne, for transportation to Montreal via the St. 
Lawrence, or to Albany and New York via the New York State Barge Canal. 
These three places are the principal points of destination for grain transshipped at 
Buffalo. Of course, other ports, such as Kingston, Prescott, and Quebec, receive 
grain sent from Buffalo. A substantial part of it also is sent by rail to the New 
England States, New York, Pennsylvania, New Jersey, and points south. Oswego, 
at the Lake Ontario entrance of the New York Barge Canal, also engages in the 
transfer of grain received from upper lake ports. 

The average annual receipts and shipments of grains by water from Buffalo 
during the decade 1929-38 are indicated in table B-6. Wheat is the largest 
single item among all the grains received and shipped by water. However, ship
ments of wheat are less than one-third of the receipts, indicating local milling and 
rail shipments to points south and east. This situation is typical of all the grains 
reaching Buffalo by water. Of the shipments, little more than a quarter went to 
Canada, and about 70 percent via the New York State Barge Canal. 

The destinations of grains shipped by water from Buffalo are shown in table 
B-7. Shipments to Montreal, New York, and Albany predominate. Other 
points important in some years are Sorel, Quebec and Toronto. 

A great deal of grain is sent from Buffalo by rail. In 1935 more than three times 
as much was shipped by rail than by water. Table B-8 shows that most of the 
rail shipments are consigned to Middle Atlantic States. 

Section 4 

RATES ON SHIPMENTS OF GRAIN 

The variety of routes that grain takes from the producing centers to ports of 
shipment complicates the problem of estimating potential available tonnage for the 
St. Lawrence, and the savings that may be achieved on such tonnage. The rates 

• U. 8. Army, Corps oi Engineers, Transportation Series No. 1, Tramportatirm rm the Great Laku (revised 
1937), pp. 143-4. 
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from Duluth, Milwaukee, and Chicago by rail to Atlantic shore points and by 
lake to Buffalo or Port Colborne or Montreal direct, and the transshipment rates 
from Port Colbome and Buffalo to Montreal, must be separately studied. Fur
thermpre, the calculations of potential savings must be based upon an allocation of 
shipments to the various routes and by comparison of the rates on the various 
routes with the proposed Seaway rate. 

From Duluth to Buffalo the rates on wheat have averaged, during the 15 years 
1924 to 1938 inclusive, 2.56 cents per bushel. The highest average annual rate 
during that period was 4 cents in 1937, and the lowest 1.5 cents in 1933. From 
month to month and within each.month, rates vary according to the competitive 
conditions of shipping, and supply of grain offered for shipment. In 1938, for 
instance, rates from Duluth to Lake Erie points varied between 1.75 cents in May 
and 4.75 cents at the close of the season as compared with the average rate to 
Buffalo of 2.5 cents. In 1939, the' rates varied more broadly, between 1.75 cents 
in June and 5.5 cents at the close of November and the first week of December.• 

The rates from Milwaukee to Buffalo show less variation. In 1938 the rates on 
wheat and com varied between 1.75 cents per bushel and 2.5 cents per bushel.• 
Grain transshipped at Port Colborne to Montreal in 1938 averaged, during the 

. season, 3.52 cents per bushel, and varied between a minimum of 2.43 cents in 
May and 4.02 cents in November.1 From Buffalo to Montreal, in 1938, the aver
age rate was 3.23 cents per bushel. 

The average through rate from Duluth to Montreal via Buffalo was 5.73 cents 
per bushel in 1938. This compares with the average rate for the same season of 
5.57 cents per bushel for wheat transported from Port Arthur-Fort William to 
Montreal direct, or a rate between the same two points via Port Colbome of 5.97 
cents per bushel. · 

The average rate from Duluth to Montreal via Buffalo, during the 15 years 
1924-38 inclusive, was 7.58 cents per bushel, including the cost of trimming cargo 
and transfer of cargo from upper lake to canal-size vessels. This would amount 
to 12.6 cents per hundredweight or $2.52 per short ton. As the average rate dur
ing the same period from Montreal to Liverpool was 7.25 cents per bushel, or 
12.08 cents per hundredweight, the over-all cost from Duluth to Liverpool during 
that period was 14.83 cents per bushel, or 24.70 cents per hundredweight, which 
amounts to $4.94 per short ton. A comparable study of rates from Duluth to 
New York, via Buffalo and the New York State Barge Canal, during the 15-year 
p~riod 1924-38, indicates the following costs: 

CffitlfJ!f' 
bwlld 

Duluth to BuffalO------------------------------------- 3. 06 
Transfer at BuffalO------------------------------------ 1. 00 
Buffalo to New York (canal)---------------------------- 4. 01 
Transfer at New York--------------------------------- 1. 00 
New York to LiverpooL-------------------------------- 6. 25 

Through, Duluth to LiverpooL-------------------- 15. 32 
The average rate per hundredweight via the New York State Barge Canal and 

New York City, during those years, would be 25.50 cents per hundredweight, or 
$5.10 per ton. This rate, it will be observed, is slightly higher than the rate 
through Buffalo and Montreal, in spite of the fact that the ocean rate from New 
York to Liverpoolis lower. The lower ocean rate is achieved by reason of the 
fact that regular service lines often will take grain at very low rates. On the other 

I Annual report of Dullllll Board of Trade, 1938, p. 7. 
• MUwaukee Grain Stock Exchange, 8111 Aflflual Report, p. 65. 
1 Canada, Dominion Bureau of Btatistlca, Transportation and Public Utilities Branch, Canal Statirtica, 

1938, p. 28. 
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hand, this advantage seems to be counterweighted by the transfer charges both at 
Buffalo and at New York. The rates from Milwaukee and Chicago, of course, 
will be slightly lower to the extent that the lake rates from these two points to 
Buffalo are lower. This differential may be as much as 1 or 2 cents per bushel 
below the rates from Duluth. The rates on wheat which have just been quoted 
apply equally to corn, barley, and rye. The rates on oats are sometimes as much 
as ~ cent lower than the rates on wheat. 

Grain is also shipped from Chicago and Buffalo to Atlantic seaboard points by 
rail. Usually there are two rate classifications for grains and grain products, 
one for domestic use without transshipment privileges, and ~he other for export. 
The export rate is considerably below the domestic rate; in fact, in the case of 
Chicago, it bas been brought down to a level almost competitive with the rates 
on the lake route. In 1938 the rates effective from Chicago to Philadelphia, 
Albany, New York, Boston, and Montreal are shown in table B-9. It will be 
observed that grain for export passing through Chicago carried a rate of 16.5 
cents per hundredweight to Philadelphia and Albany, and 17.5 cents to New York 
and Boston, whereas rates for domestic use coming through Chicago carried a rate 
to the same points of between 24 and 28 cents per hundredweight. The 17.5 
cent rate is comparable with the lake-barge rate via Buffalo including all elevation 
charges which ranged between 5. 75 and 11 cents per bushel, equivalent to 9.6 
and 18.3 cents per hundredweight in 1939, or the lake-rail rate on export grain 
ranging from 20.2 to 23.5 cents. The lake-rail domestic grain rate ranged between 
23.7 and 27.0 cents per hundredweight. 

The rates in effect from Milwaukee to the seacoast are given in table B-10. 
It will be observed that these rates are practically the same as from Chicago. 
In practice, through traffic via Milwaukee from points west may be obtained on 
the same conditions as via Chicago. 

From Minneapolis the domestic all-rail rate to New York in 1938 was 39 cents 
per hundred pounds. This would compare with a rail-lake-barge movement via 
Duluth and Buffalo of 21.5 cents, including elevation charges or with a rail-lake
rail movement of 33 cents per hundredweight. The export all-rail rate from 
Minneapolis to New York was 30.5 cents in 1938 and the export rate via rail
lake-rail was 29 cents. 

It has been estimated that a 16-cent rate per hundredweight from Duluth or 
Chicago to Liverpool for direct shipment via the deeper St. Lawrence might be 
feasible. Considering all of the above various alternative routes and rates, it 
would seem that the Seaway, permitting ocean-going vessels to enter Lake Superior . 
and Lake Michigan, would be able to save an average of between 8.7 cents a 
hundredweight, compared with lake-river via Montreal; 9.5 cents compared with 
lake-canal via New York and about 17 cents, compared With lake-rail via New 
York. Assuming the Montreal route as the severest competitor, th~ 8.7 cents 
saving, equivalent to 5.2 cents per bushel, would seem to be conservative. 

Section 5 

PoTENTIAL TRAFFIC AND SAVINGS VIA THE ST. LAWRENCE 
SEAWAY 

In estimating probable savings over a number of years, we must have some 
conception of the quantities that have moved by the various routes, and of the 
amount of traffic that may be diverted to the Seaway. For this purpose, the 
receipts and shipments of grain at the various North Atlantic ports baNe been 
studied for the period 1929-38., This period was one of very depressed agricul-
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tural markets, including also 2 or 3 years of severe drought co11ditions, which, in 
1935, for instance, eliminated practically all exports. Consequently, the average 
figures for this decade are severely understated. On this very conservative basis, 
it is estimated that in the five ports, including New York, Boston, Portland 
(Maine), Philadelphia, and Baltimore, on the average 34,531,000 units of 100 
pounds of grain were received every year. This amounts to 1,726,550 short tons. 
Of this, 24,618,100 units of 100 pounds were exported, giving a net retention of 
9,823,100 units of 100 pounds each. The figures for each port are presented in 
table B-11. 

Since New York is by far the largest transshipment point for grains, the receipts 
of grains by routes and by commodities, and the exports by commodities, are 
given in greater detail in table B-12. These indicate that wheat was by far the 
largest item, accounting for 18,913,800 units of 100 pounds, out of a total of 
23,145,900 units received in New York, with corn holding second place of im
portance. Of the total receipts, more than half-namely, 12,712,000 units of 
100 pounds-were received via the New York State Barge Canal, and the rest--
10,333,900 units-by rail. 

Before we can estimate potential tonnage via the St. Lawrence of American 
. grain which in the past decade used New York City as a transshipment point, 
it is necessary to eliminate that portion of the grain which came from Canada, 
for New York is a very important transshipment point for Canadian grain. To 
do this, a separate tabulation has been made of all American grain that was 
exported via New York during the same period. This is given in table B-13. It 
will be seen therefrom that the average amount of American grain that cleared 
New York City for export in each year during this period amounted to 3,714,718 
units of 100 pounds, as compared with total exports of 20,226,500 units. The 
difference," presumably, is Canadian grain. There are, therefore, two items upon 
which savings must be calculated: 3,714,718 units of 100 pounds of American 
exports going out of New York, and 2,919,400 units of 100 pounds, which were 
apparently retained in New York, as shown in table B-12. 

The seasonality of exports has varied between 63 percent in the case of wheat 
and 75 percent in the case of oats during the open navigation season. Since 
wheat is the largest item of export, it may be more nearly accurate to apply this 
63 percent to the total exports of all grains. By this method we obtain 2,340,272 
units of exports of American grains via New York which may become potential 
tonnage for the St. Lawrence, on the basis of 1929--38 average exports via New 
York. Practically all of the exports via Portland, Maine, consist of Canadian 
grain shipped in the wintertime; hence, this shipment will be ignored. The 
exports from Boston of American grains during the same decade amounted to 
250,034 units of 100 pounds; from Philadelphia 685,646 units of 100 pounds; and 
from Baltimore, 1,118,689 units, shown in table B-13. By applying also the 
seasonality factor to these quantities, the average exports during the open naviga
tion season of domestic grains from these three ports were 1,294,252 units. If 
this is added to the average exports through New York, there results average 
annual exports via United States ports on the North Atlantic during the season 
of open navigation of 3,634,524 units of 100 pounds or 181,726 tons. At 8.7 
cents a hundred pounds savings or $1.74 per ton, this traffic would yield $316,204 
in total savings. 

In addition to American grains moving through the North Atlantic ports, a 
large quantity finds its way to foreign countries through Canadian ports. Some 
of this transshipment through Canada travels through two or three stages. For 
instance, consignments of American grains may travel from Duluth to Georgian 
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Bay points by lake and from there to Montreal by rail, to be loaded on oceangoing 
vessels. Other consignments from Duluth or Chicago may be transshipped at 
Port Colbome to canal vessels whence they travel down the St. Lawrence Canals 
to Montreal to be again transshipped to oceangoing vessels. 

For the decade 192~38, table B-14 presents total amount of American grain, 
which cleared through Canadian eastern seaboard ports, not including soybeans 
and flour and meal. The amounts have varied violently from year to year during 
this period. In the 12 months ending July 31, 1929, the total amount of 
American grains clearing through Canadian eastern ports amounted to 83 
million bushels. On the other hand, in 1935 no American grains were exported 
through Canada. In the 12 months ending with July 31, 1938, exports of Amer
ican grains clearing through Canadian eastern ports again reached a high level 
of 62.5 million bushels. The average for this erratic decade was little short of 
19.7 million bushels a year. The largest Canadian transshipment center has 
been Montreal. 

As the average annual export via Canada of American grains during the decade 
192~38 has an abnormal downward bias on account of the unusual drought 
conditions during the middle thirties, the average of 19,700,000 bushels is perhaps 
too low. However, for convenience it is assumed that about 20 million bushels 
of grains, not including soybeans and flour, is a proper average on the basis of 
which potential traffic via the St. Lawrence of this portion of American exports 
in grains may be estimated. 

First, it is necessary to convert this amount of traffic in bushels into equivalent 
weights. The average annual exports of American grain via Canada of 19,700,000 
bushels consisted of 46 percent wheat, 25.8 percent of com, 19.5 percent of barley, 
6.7 percent of rye and 2 percent of oats.• By applying the appropriate weight 
factors per bushel of each type of grain,• the total average tonnage of American 
grains clearing through eastern Canada during the decade 192~38 is 10,980,646 
units of 100 pounds or, 549,032 short tons. 

Since wheat is the largest item of export, the percentage of wheat movements 
in the open season of navigation-63 percent of the annual exports-will be 
applied to the total of all grains even though in the case of the other grains the 
movement during the open season of navigation is a larger percentage than that 
of wheat. Applying this factor of 63 percent to 10,980,646 units of 100 pounds, 
there were 6,917,807 units of 100 pounds, or 345,890 short tons, which constituted 
the average traffic for movement via the St. Lawrence on the very conservative, 
in fact abnormally low, basis of the average conditions during the decade 192~38. 
Combining this potential traffic with the estimated potential traffic of grains 
which in the past decade moved via American North Atlantic ports, a total of 
527,616 short tons (345,890 plus 181,726) is obtained. This is on the basis of 
192~38 averages, and does not include soybeans and flour. 

At a saving of 8.7 cents a hundredweight, or $1.74 a ton, the total potential 
saving on this traffic would amount to $918,000. This saving is based on a com
parison with the lowest cost existing route. It is possible that the saving would 
more closely approach 10 cents per hundredweight considering the other rates and 
routes to Liverpool. U this assumption is correct, then the saving on this highly 
conservative estimate of traffic would be $1,055,000. 

It was shown in table B-12 that New York City reserved, and retained, pre
sumably for local consumption, an average of 2,919,400 units of 100 pounds each 
during the decade of 192~38. Similar amounts were retained by other North 

I Canada, Dominion Bureau ol Statistics, Agricultural Branch, Report 1111 Grain Ttade of amada, 1~. 
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Atlantic ports. Summarizing these amounts the total average retention of grain 
appears to be as follows: 

Hufllfrt<U tf poufllll 

New York, N. Y ---------------------------------- 2, 919, 400 
Boston, ~ass------------------------------------- 745,900 
Portland, ~aine----------------------------------- 80, 400 
Philadelphia, Pa----------------------------------- 2, 044, 200 
Baltbnore, ~d------------------------------------ 4,033,200 

Total--------------------·----------------- 9,823,100 

The amount of local retention in Portland is small. This may be elllninated 
altogether from our consideration of coastwise trade. The rest, 9,742,700 units 
of 100 pounds, or 487,135 short tons, represents grains received from the tributary 
area and retained for local consumption or processing. Even if only 60 percent 
were received in the open navigation season, there would be 5,845,620 units of 
100 pounds or 292,281 tons of potential coastwise traffic. As the tributary area 
produces mainly spring and durum wheat, harvested during the season of open 
navigation, it is possible that a larger percentage may be shipped through the 
St. Lawrence. This tendency is further encouraged by the fact that lake-rail and 

· all-rail rates on domestic shipments are substantially higher than export rates. 
For this reason, the potential saving on all-water transportation of grain to North 
Atlantic ports, New York excepted, might approach that on export trade. Possi
ble coastwise movements to New York via the Seaway are arbitrarily dismissed 
in view of the competitive Barge Canal. Boston, Philadelphia, and Baltbnore, 
however, receive their grain chiefly via lake-rail or all-rail routes. If a saving of 
6 cents per hundredweight is assumed on the potential traffic as shown above, 
excluding New York, a total of $245,638 would result. If a larger volume of traffic 
is obtained by virtue of increase in the total receipts in the eastem ports for local 
consumption, or because a larger percentage is shipped via the St. Lawrence than 
it was here assumed, then the total tonnage may go up to as much as 300,000 tons. 
And if the saving reached that estbnated for export grain, 8. 7 cents per 100 pounds, 
or $1.74 per ton, then the total savings may be as much as $525,000 per year. 
This would be the average benefit not in 1 year, but over a period of years. 

Section 6 

PoTENTIAL TRAFFIC IN FLouR 

As in the case of grains, the United States has lost ita leading position in the 
export of flour, as shown in table B-15. It will be noticed that American flour 
exports reached a peak of 1,400,457 tons in 1929 and then dbninished steadily 
until they reached a low of 380,373 tons in 1935. In 1938, exports were again up 
to 575,396 tons. Athough exports in 1935 declined to about 25 percent of the 
1929level and in 1938 still were about 40 percent, the production of flour in the 
United States declined but slightly, as shown by the following figures for crop 
years: 

TIIOUIIHidr 
of •lion 

GtOPfear IOIU 
1938-39 _____________________ 10,259 
1937-38 _____________________ 9,899 

1936-37--------------------- 9,830 1935-36 _____________________ 9,649 

1934-35--------------------- 9,472 .1933-34 _____________________ 9,233 
1932-33 _______________ _. _____ 10, 143 

TIIOUIIHidr 
oJ•IIorl 

GtOPrear tona 

1931-32--------------~------ 10,372 193Q-31 _____________________ 10,774 

1929-30--~------------------ 11,233 
1928-29--------------------- 11,303 
1927-28--------------------- 10,905 1926-27 _____________________ 10,878 

1925-26------------------· -- 10,224 
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Within the framework of national production, however, there has been con-
siderable redistribution of production centers. Minneapolis used to be the 
premier flour milling center in the United States, producing more than 10 percent 
of the national total. Since 1929, however, Minneapolis has lost its position of 
leadership. In the meantime, Buffalo has moved forward and is the principal 
milling center of the country. This becomes apparent from a glance at table 
B-16, which presents total output of il.our in Minneapolis and Buffalo from 
191G-39. Minneapolis used to be, also, an important center of .dour exports. 
In the season 1899-1900, total exports of flour from Minneapolis amounted to 
478,196 tons, or 4,877,600 barrels.' Minneapolis has lost its position of leadership 
in the export trade steadily, particularly since 1920. In the past decade exports 
of flour from Minneapolis were practically nil.• This may be accounted for by 
the fact that Buffalo, which increased its output during this period, stood in a 
better geographical position and enjoyed the advantage of lower transportation 
costs in export trade. Many of the milling companies which had plants in Minne
apolis established branches in Buffalo.o 

Although the United States does not export flour in as large quantities as 
formerly, total exports are still sizeable. In the decade 1929-38, the average 
exports amounted to 656,000 short tons. Table B-17 indicates that the Caribbean . 
countries were the largest importers with 185,000 tons or about on&-half of the 
United States exports. The United Kingdom and North European countries 
accounted for about one-fifth of United States exports. 

A study of shipments of flour by customs districts over the decade 1929-38 
indicates that New York has been the principal-port of shipment as shown in 
table B-18. On the basis of calendar years, the average exports from New York 
in the decade 1929-38 were 297,838 tons a year. Substantial exports clear 
through New Orleans, Galveston, and West Coast ports. It is probable that 
shipments from New York are sent mainly to Jt:uropean ports, whereas a large 
part of the shipments from Gulf ports and some from west coast ports must find 
their way to the West Indies and Central American ports.- This does not mean, of 
course, that all of the exports from New York go to no other destination but 
Europe, or that all of the exports from the Gulf States go exclusively to Caribbean 
destinations. There must be some crisscrossing of shipments; generally, how
ever, in view of the more frequent shipping facilities between New York and 
European ports on the one hand, and between Gulf ports and Cuba and West 
Indies ports on the other, it must be assumed that generally the movements from 
New York are east-bound and those from Gulf Coast south-bound. The question 
is, what amount of shipments from New York find their origin in the Great Lakes 
region and what proportion may in the future use the St. Lawrence Seaway for 
direct transportation? 

Even though Buffalo is the largest milling center at the present time, there is 
still considerable shipment of flour eastward from the three principal flour centers 
on the Great Lakes-namely, Duluth, Milwaukee, and Chicago. Table B-19 
indicates shipments of flour by lake from these three cities. It will be seen that 
in the period 1929-38, shipments from Duluth varied between 451,000 tons in 
1929 and 191,000 tons in 1938. 

Milwaukee, over the same period, has shipped by lake variously between 365,000 
tons in 1932 and 197,000 in 1938. Shipments from Chicago by lake have varied 
extensively between 169,000 tons in 1931 and 70,911 tons in 1937. In 1938 they 
were 147,000 tons. A large part of these shipments must be destined for Buffalo, 

r Tilt North.wutern Miller, Apr. 24, 1940, sec. 2, p. 27. 
I ]bid. 
1 Docket No. 130 (AAA), pp. &-35 to a-66, Hearings on Proposed Code of Fair Competition In Wheat 

Flour MUJ!ng Industries, submitted by Miller'• Federation, 1anuary 16, 1934. 
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because Buffalo, in addition to milling over 2 million tons of flour a year, receives 
substantial amounts from other lake ports. Lakewise receipts of flour at Buffalo 
since 1929, as shown in table B-20, indicate that Buffalo acts as a transshipment 
center for flour milled at other points around the lakes. In 1930, for instance, 
lakewise receipts at Buffalo amounted to nearly 560,000 tons of wheat .Oour. In 
1938, they stood at 330,000 tons. There were between 10 and 15 thousand tons of 
rye fiour received annually during the same decade. Shipments from Duluth 
are not for export trade, since, as previously cited, in the past decade, Minneapo
lis, which is the principle source of flour shipped from Duluth, is not exporting 
any fiour, but it is not known whether any part of flour coming from Chicago or 
Milwaukee by lake to Buffalo is for export trade. However, it may be assumed 
that since Minneapolis is not an element in export trade, the total exports from 
New York, as above indicated, must originate principally in Buffalo, and to some 
extent, perhaps, in Chicago and Milwaukee. From Buffalo, .Oour moves to New 
York in small amounts by barge and to a much larger extent by rail. The ship
menU! by barge are given in table B-21. They indicate that shipment.!! via the 
New York State Barge Canal do not account for a very large proportion of either 
the exports or the total receipt.!! in New York. With the exception of 1933, 

· when the barge canal transported over 100,000 tons of flour, the traffic has been 
generally between 30,000 and 79,000 tons a year. It must be concluded, than, 
that the largest portion of flour transported from Buffalo to New York goes by rail. 

Even if it is assumed that all of the flour exports originate in Buffalo, there 
would still be an opportunity of exports of flour to European ports direct, if the 
St. Lawrence Seaway were available.· The distance from Buffalo to North 
European ports, via the St. Lawrence, is only very little longer than from New 
York. With cargoes of woodpulp being brought to Lake Erie and Lake Michi
gan points from Scandanavian countries, and kaolin from England, shipping 
would be available to take flour as well as grains direct to European ports. In 
fact, the shipping time would not deviate from New York more than a day or 
two, and considering the fact that barge lines take. from 4 to 7 days from Buffalo 
to New York, and rail deliveries at least 2 days, direct shipment from Buffalo 
can be considered quite competitive, both as to rates and service. 

Hall of the export fiour moving out of New York originated in Buffalo, one 
may assume that as much of it as is shipped during the open navigation season 
could use the St. Lawrence. An examination of the seasonal character of exports 
of wheat ftour indicates that during the years 1936-38 inclusive, 60 percent of 
total exports moved out during the months of May to November, inclusive. It 
may·be assumed, therefore, that 60 percent of the total exports from New York 
of approximately 300,000 tons, the average of the decade 1929-38, or 180,000 
tons, would be available for shipment via the St. Lawrence. However, it is very 
likely that with the opening of the Seaway, Milwaukee and Duluth will be able 
to enter the export trade. 

The calculations of potential savings may, therefore, be based first on the 
aBBumption that all of the exports might go from Buffalo. This has validity 
insofar as many of the milling companies that are located in other milling centers 
such as Minneapolis also have mills in Buffalo, and it would be assumed that 
they would allocate their export trade to the Buffalo mills. However, certain 
BBBumptions with regard to increased export trade from other milling centers may 
be made in estimating the total potential savings. 

In addition to this export trade, calculated on the basis of 1929-38 averages, 
there would be substantial amounts of coastwise shipments of flour from upper 
lake ports to the Atlantic seacoast. In table B-22, it is shown that during the 
years 1929-38, 12 million units of 100 pounds, or 600,000 short tons of flour, were 
received and retained in New York City. Similarly, 2,214,000 units of 100 pounds, 
or 110,700 tons of flour, were retained in Boston. Philadelphia retained an average 
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of 3,132,000 units of 100 pounds, or 156,600 tons; and Baltimore, 1,358,000 units 
of 100 pounds, or 67,900 short tons. These four North Atlantic ports accounted, 
therefore, for an average retention during the decade 1929-38 of 935,200 tons.10 

From whence these large amounts of flour retained in these North Atlantic port 
cities were received is not definitely known. What is known is that Buffalo pro
duces an average of 2 million tons of flour a year and receives about 380,000 tons 
additional flour from other lake ports. There are no known facts indicating the 
allocation of this market in the North Atlantic cities between Buffalo and other 
points further west. Since Minneapolis flour that is shipped eastward is not 
exported, it can be assumed that some of it comes to the East for local consump
tion. However, how much of it finds its way to the North Atlantic coast is impos
sible to calculate. This point is vital, since it is probably a fact that flour milled 
in Buffalo will not use the Seaway to arrive at Boston or New York, but will 
continue to be shipped by the present routes. On the other hand, flour that is 
shipped from Duluth or Milwaukee or Chicago may take to coastwise shipping all 
the way to Boston and New York via the St. Lawrence. For the differential in 
rates between a direct rail or lake-rail rate and the St. Lawrence rate will probably 
permit a saving. Assuming that all of the lakewise receipts in Buffalo are con
signed to the eastern shore, we may consider all of that tonnage--between three 
and four hundred thousand tons a year-as potential traffic on the Seaway. Of 
course, it may not be true that all of this flour coming from the upper lake ports is 
destined to the four principal cities on the Atlantic seacoast. Some of it may be 
shipped farther south. However, whether they are consigned to the North 
Atlantic ports or to points farther south they would constitute potential traffic on 
the St. Lawrence Seaway, as long as a saving in transportation cost could be indi
cated. It is indeed likely that the potential traffic on the St. Lawrence would be 
larger than this figure, insofar as flour at the present time is actually being shipped 
by rail east and south from Minneapolis, Milwaukee, and Chicago. As a con.;, 
servative estimate, however, we might take the 10-year average of lakewise 
receipts of flour at Buffalo of 380,000 tons as a possible potential tonnage of coast
wise movement of this commodity via the St. Lawrence. 

The 180,000 tons of wheat flour exports going out of New York during the open 
season probably all come from Buffalo. This could be shipped direct via the St. 
Lawrence, at the same ocean rates as prevail from New York. Any increased 
insurance rates would be but fractionally higher than from New York. Hence, all 
of the rail cost from Buffalo to New York may be considered potential savings. 
The export rate on wheat flour from Buffalo to New York for export has ranged 
between 14 and 16 cents per 100 pounds in carload lots. If a saving of 15 cents is 
assured, Buffalo millers would save $3 per ton, or $540,000 on total shipments of 
180,000 tons. Of course it is likely that not all of this advantage will go to millers, 
but will be shared with foreign purchasers. In any event, Buffalo millers will 
improve their position in the foreign markets. 

The coastwise shipments from Duluth to north Atlantic ports for domestic 
consumption would also benefit, perhaps not to the full extent of the rail rates 
between Buffalo and New York. On through domestic shipments, lake and rail 
via Buffalo, flour from Duluth pays a rate of 30 cents per 100 pounds. Of this, 
12 cents are retained by the lake carriers and 18 by the railroads. If a direct 
Seaway rate of 25 cents is assumed, then the saving would be 5 cents per hundred 
pounds or $1 per ton making a total saving of $380,000 on the above estimated 
movement of 380,000 tons. A feasible rate of 25 cents per hundred is believed 

II These figures have been calculated by deductiDI!: from the average receipts the average exports during 
the period 1929-38, 88 given In United States Army, Corpa of Engineers, Transportation Series No. l
Tramportation on tM Greal Laku (Revised 1937), op. cit., for the period 1m-35, supplemented by figures from 
The Northwuum MUUr, AprU :M, 1940, op. cU.; the figures of exports 88 given In T1le Northwutcm Millet 
andUDitedStatesArmy,CorpsofEnginee~Commcrdal&ati•!iuo/WallrbomcCommeruojtMUnUcd814tu. 

802155-41-8 
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to be most conservative in view of the prevailing rate on wheat flour between the 
Pacific and the Atlantic via the Panama Canal of 40 cents per hundred pounds on 
Iota of 12 tons or more. This rate includes a toll for passage of the Canal and a 
haul, say of 7,000 m.Dea from the flour milla of Tacoma, Washington, to New 
York. The distance from Duluth by way of the St. Lawrence River and Atlantic 
is 3,000 m.Dee. 

In summary, therefore, the possible traffic in grain and flour with estimated 
reductions in transportation costa appear as follows: 

Ilelll 

Grain (export)-------"----Grain (domestic) ________ _ 
Flour (export) ___________ _ 
Flour (domestic) ________ _ 

Tau 
527,600 
204,700 
180,000 
380,000 

TotM ___________________ 1,29~300 

Suit~#,_,...,,_ 

$L74 
L20 
3.00 
LOO 

TtUllllllhll 
$918,000 

245,600 
540,000 
380,000 

$~083,600 

As touched upon above, there is a chance that the saving per ton might be 
slightly greater or that an increased tonnage might be attracted to the new deep 
water route. In view of these p08Sibilitiea the tonnage of grain and flour might 
reach 1,400,000 and the savings $2,500,000. 

It must be remembered that all these estimates are baaed upon average actual 
shipments during the decade 1929-38, a decade that included periods of very low 
export trade, and some years when there were actually considerable amounts of 
imports due to domestic deficiencies on account of drought. What prospect the 
future holds is difficult to foretelL War conditions abroad and the Naval block
ade of the European continent have draStically cut American agricultural exports, 
on the other hand, post-war Europe will have such an accumulated shortage of 
foodstufts that a great surge of exports may be expected. Tbis, however, is con
tingent upon the outcome of the war and the political forces that will dominate 
world trade. 

TABLE B-1 

Exports of s~kcted grain product.s, 1918-37 

Lilllleed Btareh, Barlt>y, C.om, Oats, Rye, in~ YeKI eakeand including including including including including flour and meal corns&arch malt• cornmeal oatmeal flour flour I 

1,000 lN. 1,000 lN. 1,000 h. 1,000 '*· 1/}00h. 1/}00h. 1,000 h. 11118 ______________ 
202,788 143,788 26,997 23,0111 109,005 36,467 'Jilrl,W 

111111 .•••••. _______ 336,336 237,609 34,655 16,7211 43,436 41,531 222,030 11r.Jl ______________ 
391,264 135,365 27,255 70,906 !1,391 47,337 36!1, 313 

11121-------------- 484,05Q 386,873 27,543 17!1,490 21,237 2!1,1144 282,566 
1923_ _____________ 674,612 :160,7116 21,11011 116,506 25,413 61,663 2'.K, 1100 
11123 ______________ 

li60,1U l!62, 842 13, IllS 23,135 8,796 1!1,902 159,880 
11124-------------- 691,126 214,347 28,543 !1, 7111 16,777 liO,lM2 260, !103 1925 ______________ 

6811,166 224,5611 30,4411 lM, 783 311,687 12,648 108.035 11126. _____________ 625,121 233,1ll 111,656 1!1,8111 16,00 21,697 21!1, 100 
1927 -"------------ 606,304 ll81,388 3!1,27t 1!1,t09 11,823 ~346 aMi, 2511 
11128. _____________ 

645,120 235,660 60,295 41,874 16,251 11,488 163,687 19211 ______________ 
624,1100 203,343 24,054 10,281 7,1166 2,000 153,345 

1930-------------- 304,640 104,807 11,443 3,317 3,123 227 131,475 
1931. _____________ 443,520 73,071 6,4611 3,969 4,438 909 136,7117 
1932-------------- lMl,D20 62,969 11,3911 8, 77i 6,361 au 41,211 

11133 ______________ 
&46, 660 73,1122 6,1ll 4,1165 1,405 21 37,002 

1934-------------- 380,800 40.~ 4,126 2,324 1,147 (') 21,532 1935 ______________ 
459,200 66,342 11,1126 816 1,430 • IS, 9".19 1936 _____________ 
li62, lMO 32,882 6,269 5S3 912 248 21,584 

1937 ·----------- 667,700 122,5611 17,776 104,061 12,331 6,578 107,11lt 

a Year beginning July. . 
1 Includes badey flour, 1111._22. Barley flour no& separately reported prior to 19111 nor 81DC8 1923. 
1 Includes domestic flour and eq10rt.s made from fonligD w~ milled m bond. 
• Less than 500 bushels. 

t;t ~• Pre1iininary. 
iOV~~~Z: Department o1. Agrieultunt. Apfculh&ral Btldilltiu, 11l3!1, &able 001, pp. t3.'H.. 
~ 
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TABLE B-2 
Exports of sefected domestic agricultural .. products during designated years, 

1920-3t 
[Short tons} 

Commodity 1920 1926 1930 1935 19371 

---------------------------~------~------~----------------
Linseed cake and meaL.-------------------------- 195,632 294,583 152,320 
Starch, Including cornstarch.---------------------- 67,682 112,285 52,404 
Barley, including flour and malt.------------------ 654,120 730,776 274,632 
Com, mcluding cornmeaL •••••. ·------------·---- 1, 772, 650 619, 575 82, 926 
Oats, Including oatmeaL.......................... 150,256 634,992 49,968 
Rice, including flour, meal, and broken rice........ 220, 428 24, 088 140, 503 

Wh~t~~~Wom::::::::::::::::::::::::::::: 1~: g~: r~ 3, ~Sf:~~ 3, ~ = 
229,600 
27,671 

2!8, 224 
20,400 
22,880 
42,265 

252 
477,870 

278,880 
61,285 

426,624 
2,601, 526 

197,296 
155,066 
184,184 

3,215,820 
J-----j---- ---------------

TotaL •• --------·-·---·-·------------------- 15,465,594 6, 011,493 4, 703,358 1, 059,162 7,120, 680 

1 Preliminary. 
Sot~B~Z: Department of Agriculture, Agricultural StatiBtlcll, 19S9, table601. 

TABLE B-3 
Ocean freight rates on wheat from Montreal and New York to LirJerpool, 

. 1924-38 
!Cents per hundred pounds} 

Year 
Montreal to Liverpool New York to Liverpool 

High Low Average High Low 

1924 •••••••• ------------------- 18.7 11.4 15.0 18.4 8. 7 
1925 .•••• --- ------------------- 20.0 7.5 12.6 19.4 7.6 
1926 .••• ----------------------- 40.1 8.9 17.9 35.1 7.5 
1927 -··· ----------------------- 17.6 7.5 12.0' 16.0 7.5 
1928 •••• ----.------------------ 17.6 8.7 12.4 15.0 7.6 

1929 •••• ----------------------- 12.5 7.6 9.2 12.5 6.5 
1930 ........................... 10.0 7.5 8.6 8.2 7.6 1931. •• ________________________ 

13.7 7.5 10.0 8.9 7.5. 
1932 .••• ---- -------------·----- 11.9 7.5 10.0 7.6 7.6 1933 ___________________________ 

10.2 7.7 8.7 7.5 7.5 

1934 .••• ---------------· ----·-- 11.5 7.0 9.0 7.5 7.5 
1935 ........................... 14.0 9.2 10.ll 11.6 7.5 
1936 ........................... 15.0 11.0 12.9 13.0 11.4 
1937 -··----···---···---·------· 27.1 14.9 18.4 16.9 13.4 
1938 ........................... 16.4 14.2 16.4 19.4 12.9 

Average 1924-38 ......... ------------ .................... 12.1 ------------ ·-----------
TABLE B-4 

Grain shipments by water at upper lakt ports, 1920-38 1 

!Bushels] 

Year Duluth· Milwaukee Chicago Year Duluth- Milwaukee Superior Superior 

1920 .......... 60,686,819 3,146,887 24,306,750 1930 •••••••••• 87,625,748 6, 258,891 
1921. ••••••••• 74,916,491 29,067,195 127,034,011 1931. ••••••••• 63,976,509 19,948,160 
1922 .......... 113, 691, 974 14, 151,886 96,917,874 1932 .......... 49,836,255 2,859,634 
1923 .......... 69,044,509 7,024, 763 34,861,618 1933 •••••••••• 62,862,649 14,082,999 
1924 .......... 175, 314, 950 14,314,796 74,030,000 1934 •••••••••• 47,696,997 3,804,116 

1926 .......... 129, 510, 042 7,955,689 41,885,000 1935 .......... 38,240,103 2, 918,350 
1926 .......... 72.557,821 9,345,894 50,030,600 1936 .......... 27,110,000 4, 294,000 
1927 ---·------ 165, 246, 622 16,515,893 46,629,000 1937 .......... 63,565,000 4, 942,000 
1928 .......... 145, 228, 980 10,487,018 29,030,000 1938 .......... 73,638,000 14,833,000 
1929 .......... 95,999,890 12,253,817 35,323,000 . 

Average 

13.7 
11.7 
16.9 
11.9 
9.6 
8.2 
7.5 
7.7 
7.5 
7.5 
7.& 
8.6 

.11.9 
13.0 
14.9 
10.4 

Chicago 

39,550,000 
66,555,000 
63,462,000 
61,942,000 
37,926,000 

6,821,076 
119,424,000 
I 33, 076, 000 
I 95, 631, 000 

1 These ligures Include wheat, com, oats, rye, barley, flaxseed, they do not Include flour and soybeans. 
'Chicago sbipmente do not include shipments of flaxseed for the years 1936-38. 

Sourcee: 1920-35: United States Army, Corps of Engineers, Transportation Series No. 1-Traneportatlon 
on t/14 Great Lakt~ (Revised 1937), p. 145. 1936-38: Duluth-Superior, The Northwutem Miller, April 24, 
1940, Almanact oft/14 Food rluff• IndUIIr~•: Milwaukee, United States Army, Corps of Engineers, Com mer· 
eial Statietic1 oft/14 Waterborne Commerce oft/it Unitcd Statu, 1937-39; Chicago, Elolitv-•econa Annuai.Reporl 
of 1114 C/iitiJIIO Board of Trade, p. 121. 
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TABLE B-5 

Grain shipmmts by rail at upp~r lak~ ports, 1920-38 1 

[Bushels) 

Year Duluth· Milwaukee Chicago ·Year Duluth· Milwaukee Chicago Superior Superior 

1920 •••••••••• 11,440,982 30,619,664 108,131,250 1930 •••••••••• 6, 506,757 16,267,925 59,477,000 
1921 •••••••••• 8, 378,876 22,623,872 98,468,989 1931.. •••••••• 7,407, 792 12,464,365 42,118,000 
1922 ••••••••.• 4, 766,829 34,303,950 "155, 360, 126 1932 •••••••••. 5,075, 394 7,478, 955 28,293,000 
1923 •••••••••• 6, 794,635 35,635,840 122, 607, 382 1933.. •••••••• 3, 022,679 11,023,825 37,284,000 
1924 •••••••••• 8,104,676 24,259,888 93,143,000 1934 ..•.•••••• 12,211,363 13,948,210 40,130,000 

1925 .••••••••• 6,880,118 16,787,634 82,985,000 1935.. •••••••• 10,872,367 11,062, 162 45, 0118, 024 
1926 .••••••••• 8,102, 612 12,001,151 62,799,000 1936 •••••••••. 21,446,000 11,675,000 I 36, 582, 000 
1927 ·······--- 8, 533,248 14,296,125 53,782,000 1937 -········· 18,251,000 10,145,000 I 45, 928, 000 
1928 •••••••••. 6,633,058 19,873,701 86,878,000 1938 •••••••••• 37,638,000 11,472,000 I 40, 455, 000 
1929 .•.••••••• 9, 036,982 22,265,020 70,146,000 

t These figures Include wheat, com, oats, rye, barley, flaxseed; they do not Include flour and soybeans. 
I Chicago shipments do not include shipments of flaxseed for the years 1936-38. 

. SoURcEs: 1920-35, United StatPs Army, Corps of Engineers, Transportation Series No. 1-7Tamportation 
on the Great Laku (Revised 1937), p. 145. 1936-38: Duluth-Superior, The Northwelllem Miller, April 24, 
194Q~ Almanack of the Foodstuffalnduatriu. Milwaukee, derived by subtracting water shipments as giv~n 
In united States Army, Corps of Engineers, Commercial Statillticr of Waterborne Commerce of the United 
Statu, 1937-39, from total shipments as given In The Northwtlllma Miller, April 24, 1940, Almanack of 
Foodstu!fa Indulllriu. Eiahtu-second Annual Report of the Chicago Board of Trade, p. 122. 

TABLE B-6 

.Av~rag~ annual waurborn~ comm~ru of grains, at Buffalo, N. Y., 1929-38 

[Short tons] 

Receipts Shipments 

Imports I Receipts Exports I Ship-

Kind of grain via Lake- ments 
Total Lake- New Total wise via New 

receipts wise re- York ship- Total To ship- York 
Total From ceipts State ments 8:1• Can· ment State 

imports Canada Barge ports ada Barge 

' 
Canal Canal 

------------------------
Wheat •••••••••• 2, 946,272 1,589,864 1, 589,864 1, 343,853 

··~· .... ""'l""' 12,455 601,539 
Barley ••••••.••• 159,583 52,303 52,303 103,459 3, 821 43, 202 15, 366 15, 366 1,585 25, 751 
Com ..•••••••.••• 473,656 42,087 42,087 408,344 23, 225 67, 366 2, 0 2, 050 5, 700 69,616 
Oats •• ~ ••••••••• 96,102 6, 217 6, 217 86,907 2, 978 13, 457 703 703 698 12,056 
Rye ••••••••••••• 64,463 18,531 18,531 35,975 9, 957 27, 321 6, 469 6, 469 9,764 12,088 

-------------
Total grains. •• 3, 740,076 1, 709,002 1, 709,002 1, 978,538 62, 536 1, 018, 060 276, 808 276, 808 30,202 711,050 

= = = 
1471 48, 851 9, 908 7, 903 Flour ••••••••••• 385,673 1,405 1,405 I 384, 1~1 11,403 37,540 

t There were no receipts from overseas in this period; there were no shipments except for 2,005 short tons 
of flour which were exported. 

1 Includes meal. 

SOURCE: United States Army, Corps of Engineers, Lake Series No. 1-TIII Port 0/ Buffalo, New Yori 
(Revised 1939), p. 129. 
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TABLE B-7 

Dutination of grain shipped from Buffalo by water, for specified years 

(Bushels] 

Destination 1923 1928 1929 1935 1938 

Duluth-Superior........................... 797,200 ------------ ------------ 554,620 ------------
Milwaukee ________________________________ ------------ ------------ ------------ 800,442 ------------
Chicago ___________________________________ ------------ ------------ ------------ 1,408,872 ------------

ti~~l:.;n;c::::::::::::::::::::::::::::::: ----~~~~- :::::::::::: :::::::::::: ----2i7;5ixl :::::::::::: 

!l~:~~ ~~ ~:~~D8ii:::::::::::::::::: ::::::::::~: :::::::::::: :::::::::::: ----~~~- ---i;880~043 
New York (via Oswego) •...••••••••••••... ------------ 2, 019,700 ------------ 303,500 237,500 
New York (via barge canal)--------------- 21, 431,634 38, 467,430 28,893,616 ------------ 7,137, 667 

Troy, New York.·------------------------ ----------·- ------------ ------------ ------------ 743,153 
Port Colbome _____________________________ ------------ ------------ ------------ 5li, 396 1, 066,833 
Cayuga, N. Y ----------------------------- ------------ ------------ ------------ ------------ 675,786 
Toronto .•• -------------------------------- ------------ --•·-------- ------------ 743,900 -----------· 
Kingston·-------------------------------·- ------------ 68,174 ------------ 392,500 ------------

~:.~~~----:::::::::::::::::::::::::::::::: ----~~~~- :::::::::::: :::::::::::: ----220;"ii5t :::::::::::: 
Ogdensburg_______________________________ 71,000 ------------ ------------ ------------ ------------
MontreaL________________________________ 3, 942,134 66,027,622 18,106,182 5, 001,350 2, 347,329 
Sorel _______________________________________ ------------ ------------ ------------ 1. 743,001 49,900 

Quebec·----------------------------------- 18,500 175,927 940,433 1,637, 046 94,067 
Various St. Lawrence ports ________________ ------------ 134,530 ------------ ----------- ------------
Others _____________________________________ ------------ ------------ 1. 750 ------------ 90,833 

TotaL·----------------------------- 26,728,243 106,883,383 47,941,981 13,352,252 14,213,101 

SOURCE: United States Army, Corps of Engineers: 1923, Transportation Series No. 1-Tranaportation 
on tilt Great Lake•, 1926, p. 141. 1928, Transportation Series No. 1-Tranaportation 011 tile Great Laku, (Re
vised 1930), p.136. 1929, Lake Series No.1-Port of Buffalo, N. Y., 1931, p.146. 1935, Transportation Series 
No. 1-7'ra113J!Ortolioll 011 the Great Lake•, (Revised 1937), p. 168. 1938, Lake Series No. 1-Port of Buffalo, 
N. Y. (Revised 1939), p. 155. 

TABLE B-8 

Dutination of grain shipped from Buffalo by rail, 1935 

Destination 

Local. ________________________________ _ 
Export .. ____ ._. ___ •• ------------------
New England States ....•....••••••••• 
Ohio, Pennsylvania, New York, and 

New JerseY--------------------------

Bushels 

3, 700,671 
3, 144, 131 
2, 742,297 

26,816,727 

Destination Bushels 

Delaware Maryland, Virginia, and 
North Carolina •••. ------------------ 824, 122 

Unknown..____________________________ 12, 130, 633 

· TotaL------------------------- 49, 358, 481 

SOURCE: United Ststes Army, Corps of Engineers, Transportation Series No. 1-Tranlportatlon in the 
Great Laku (Revised 1937). 
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TABLE B-9 

.till-rail freight ratts on grains from Chicago to Philadelphia, .tllbany, New 
. York, Boston, and Montreal, 1938 

(Cents per one hundred ponnds) 

Partlculan Phfiadel- . Albany New York Boeton Montreal pbia 

January 1 to March 'rl, lncJnslve: 
Grain for domestic llll8-------------~~ 30.6 31.& 32.& 34.6 38 

22.6 23.6 24.6 26.6 30 
Grain products for domestic use ••• a 31 32 33 30 38.& 

Grain for IIZJIOR------------------- ~ 23 :M 26 'r1 30.6 
29.& ------------ 30.6 30.6 29.& 

(b 21.& ------------ 22.& 22.6 21.& 
Grain products for IIZJIOR----------<a 30.& ------------ 132.& 132.6 . 30.& 

March 28 to June 9, Inclusive: 
(b 22.6 ------------ 124.6 124.6 22.6 

Grain for domestic use-------------Ca) 32 33 34 36 40 

Grain products for domestic use._ J: u 26 26 28 32 
33 34 30 37 40 

Grain for IIZJIOR-------------------~i u 26 26 28 32 
31 ------------ 32 32 31 
23 ------------ u :M 23 Grain products for export.. _________ (q 32 ----------·- 134 134 32 

(b :M ------------ 126 136 :M 
June 10 to December 31, lncJnslve: Grain for domestic nse _____________ (a) 

32.& 33.& 34.6 36.6 40.& (bl u 25 36 28 32 
Grain products for domestic nse ••• (a 33 34 30 37 41 

Grain for IIZJIOR-------------------m 
:M.6 26.6 26.6 28.6 32.& 
31 ------------ 32 32 31 
22.6 ------------ 23.6 23.6 22.& Grain products for export.. _________ (a) 32.6 ------------ 134.6 134.6 32.& 

(b) u ------------ 136 126 2fo 
October 21 to December 31, lncJnslve: Grain for expon ___________________ (a) 

26 26 36 26 31 

Grain products for export ________ .J:l 16.5 16.6 17.5 17.& 22.& 
32.& 32.5 134.5 134,& 32.& 

(b) u 24 '26 126 24 

(a) Local rates, applymg on sbtpments not entttled to resbippmg or proportional rates. 
(b) Reshipping or proj)Ortional rates, applying on shipments reoeived from connecting ran or lake lines. 

handled under roles and conditions covering Transit and Milling and Malting in Transit privUeges at Chi· 
cago District points; also applying on through hilled shlpments originating at points from wbicb no through 
joint rates are in ellect and not stopped in transit. 

• Flour, 1 cent less. 
BoUBCB: EiQAtii-Jirlll Anflual Report o/IM ClllttJ90 Board of Trtutl, p. 117. 

TABLE B-10 
Domestic freight rates by rail from Milwaukee to .tit/antic Seaboard, during 

1938 
(Cents per one hundred pounds) 

lanuary 1 to March 28 March 28 ~ Deeember 

Partlcnl8111 

Car ferry All-raU Car ferry Allof'llil 

ToNewYort: Graln prodncta__ ________________________________ _ 

Grains •--------------------------------------------ToBoston: 

&~~~~~:::::::::::::::::::::::::::::::::: 
To Philadelphia: 

&~~~~~:::::::::::::::::::::::::::::::::: 
To Baltimore: 

Grain prodnctB..----------------------------------
Grains __ ----------------------------------------- __ 

To Montreal: 
Grain prodnet8--------·--------------------------Grains ____________________________________________ _ 

26 
lK.5 

'r1 
26.6 

23 
22.5 

22 
2L6 

30.6 
30 

25 
lK.6 

'r1 
26.5 

23 
22.& 

22 
2L6 

38.& 
38 

•"Grains," to all destinations, Includes wheat, eye, corn, oats, and barley. 
BoUBC•; MilWGUUc Oraffl .t Stoct Dchafl(ll, EiiiAtv-fird Annual Reparl, 1938-39. 

26.5 
36 

28.6 
28 

24.& 
u 
23.& 
23 

32.6 
32 

26.& 
36 

28.5 
28 

24.& 
:H 

23.6 
23 

41 
4D 
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TABLE B-11 
Total receipts, exports and apparent retention of grains at specified North 

Atlantic ports, annual arJerages, 1929-38 
[One hundred pounds) 

Cities Receipts Exports Apparentre-
tention 

20,226,500 2, 919,400 
953,300 745,900 
568,100 80,400 

1, 697,300 2, 044,200 
1, 172,900 4,033, 200 

New York---------------------------------------------- 23, 145,900 
Boston----------------------------------------------- l, 789,000 

l~~1i~~:::::::::::::::::::::::::::::::::::::: 3, ~ ~ 1----~-~~-100--1~--~~. 
Orand totaL_----------------------------------- 34,531,000 24,618, 100 9, 823,100 

SOUBCES: Receipts: 1929-35, United States Army, Corps of Engineers, Transportation series No. 1-
Tnm~portatioB on 1M Great Laku (Revised 1937), pp. 177-82. 193&-38, Tile NortAwulerB Mi!Ur, April 24, 
1940, section 2, AlmanocA: 11( 1M BreodMuJ/1 lndfLitrtU, pp. 51>-7 and 59. Exoorts: United States Army. 
Corps of Engineers, Commerciol Stotilliu ll(the Waterbomc Commerce of the UBiud Statu, 1931H19. 

TABLE B-12 
Internal receipts, exports, and apparent retention of grains at New York 

annual arJerages, 1929-38 
[One hundred pounds) 

Internal receipts 

Commodity By New York Exports Apparent 
retention 

State Barge 
Canal 

By rail Total 

~=::.-_::::::::::::::::::::::: 614,500 416, 100 930,600 911,000 19,600 
821,500 1,370, 900 2, 192,400 613,500 1,678,900 

Oats--------------------------- 261,600 498,500 760,300 89,300 671,000 
Rye-------------------------- 170,200 178,600 348,800 211,100 137,700 
Wheat __ ---------------------- 10,944,000 7,959,800 18,913,800 18,601,600 412,200 

Total grains _____________ 
12,712,000 10,433,900 23,145,900 20,226,500 2, 919,400 

Flour-------------------------- (1) (') 17,636,000 6,623,200 12,012,800 

1 No ligures available. 
SoUBCBs: Receipts by New York State Barge Canal: 1929-35, United States Army, Corps of Engineers, 

Transportation Series No. 1-Tramportatioo oo IM Great Laku (Revised 1937) pp. 177-83. 193&-38: State 
of New York, Department of Public Works, ABnual Report oftM Bupnl_ntendent, 1936-38. Total receipts, 
1929-35: United States Army, Corps of Engineers, Transportation Benes No.1-Transportotioo oo tM Great 
Laku (1937) pp. 177-83; 1936-38: TlleNorthwut4m Milln, April24,1940 Almot~CJ<:k oftM.Breatlltuf!l Indwtriu, 
p. 59, Exports: 1929-31: Tile Northwut4m MiUer, April 24, 1940, Almoruu:k of IM Breadstuffs Indwtriu, 
p. 59. 1932-38: United States Army, Corps of Engineers, Comnurcial Statutics ofiM Waterborne Commeru 
of 1M United Statu, 1933-39. 

TABLE B-13 
United States exports of domestic grains and flour from New York, Boston, 

Baltimore, Philadelphia, and Portland, Maine, annual arJerage, 1929-38 
(One hundred pounds] 

Kind or grain New York Boston 

~:-:::.-_:::::::::::::::::::::::::::::::::::: 340,843 16,916 
1, 207,076 606 

~t=-=::::::::::::::::::::::::::::::::::: 
41,463 272 

229,697 ----233;"240-1,1146,640 
Total grains _________________________ a, 114.718 260,034 

Total modified by aeasonality factor, 63 
percent---------------------------------- 2,340, 272 167,621 

Baltimore 

32, li61 
261,771 

199 
1,678 

822,680 

1,118,689 

704,774 

Philadel
phia 

27,104 
183,067 

61( 
1,301 

473,660 

686,646 

431,967 

Portland, 
Maine 

9,082 
6,610 

316 
41,046 

182,000 

238,053 

149,973 

Souaca: Compiled from data obtained from Department of Commerce, Fordl/fl Commerce and Na.igatfOB 
of IM UniWI State&. 



110 THE ST. LAWRENCE SURVEY 

TABLE B-14 
Shipmrnts of Uniud Staus grain by rJuul to orJ~ruas countriu, by Canadian 

~asUrn s~aboard ports, crop y~ars 1929-38 

Year ending lnly 31 Sorel 

!Bnsh~ls) 

Total, 
Mon\relll Quebec Borel, Saint 

Montreal, lobu 
Quebec 

Balifu 
Total, 
Saint 
1ohn, 

BalilaJ: 

Orand 
total 

11129 ______ ~--------- ---------- 65, 121,466 68,80 65, 190, 307 16,643, 341 1, 218,276 17, 859, 617 83,1M9, 924 
1930_________________ li09, 998 19,146,645 ---------- 19,656,643 a. 840,170 ---------- a. 840,170 23,496,811 
1931.---------------- 254,239 9, 841,660 ---------- 10,096,899 li09, 212 __________ li09, 212 10.605. 1n 
1932_________________ 1, 519,106 6, 786,830 984,026 8, 289,962 1, 813,369 112,990 1, 926,359 10,216,321 
1933_________________ 145, 4li5 .. 220, 319 634,008 .. 8U9, 782 49t, 6IK u, 211 618, 805 li, WI, li87 

19M_________________ 274,847 442,80 15,614 733,402 88,912 ---------- 88,912 822,314 
1936 _________________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

~=::::::::::::::::: ~::::::::: ll:: ~ :::::::::: !:: ~ :::::::::: :::::::::: :::::::::: ll:: ~ 
1938 _________________ 16,100.658 31,636,314 2,1159,828 oo, 1102,800 1,120, an ---------- t, 120, an '62,651,921 

AVPI'Iij!e,192!HIIL ••• ---------- --------- --------- 16,010,29t ---------- ---------- 2,586,35119,1179,520 
I Includes 10,828,750 bnshels shipped through "Three Rivers.." 
Bo11RCII:: Canada, Dominion Burean or Statistics, Agricultural Branch. Reporl oa tile Onrl• Trade 

-of Ozlllldll, 1934, 1936, and 1938.. 
TABLE B-15 

Export of wh~at flour of major wh~at flour ~xporting countriu, ca/~ndar y~ars 
.1929-38 
!Short tons) I 

Year Can- United Argen-~ Bon- U. S. Yngo- British Rn- AI~ AD ~-,p. Orand 
ada States tina . gBI'J' B. R. slavia India mania ria """"- total 

11129 ____ 93S, 617 1, 400, ~~ 151,057 289, 386 14, 101 11, 693 52, 525 9, ~ 7, 853 763, 443 4, 182, 624 
1930 ____ 736,744,1,341,330115,017483,9301253,727 17,051 8,281 68,026 23,29• 13,602 947,4373,998,437 
193L ___ 668, 556 1, 004, 477 94, 991 554, 884 137, 503 33, 160 3, 771 48, 301 43, 040 6, 286 I, 137, 360 3, 622, 329 
1932 ____ 503,121 625, 990 63, 905 615, 183 65, 945 33, 954 4, 356 31, 461 7, 840 16, 376 1, 147, 350,3, 115, 481 
1933 _____ M6, 117 447, 035 109, 107 612, 933 54, a:lO a.; 6()j 2, 338 13, 057 298 3D, 63511.381, 62113, 231, 7~ 

1934__ ___ 495,468 464,921 121,7551624,898 54,035 56,847 2, 591 13,079 ------- 49, 878,1, 309,346 3, 192,818 
1935 __ 478, 641 380, 373 97. 649 685, 539 68, 0821 33, 29 2, 525 19, 210 99 43, 3051' 1, 204, 396 3, 003, 011 
1936 ____ 475, 497 420, 756 87, 97R 559, 339 fill, 736161, 8641 4, 885 19, 9271 _¥. 37, 924 970, 33612, 698, 287 
1937 ___ 40D, 686 601,655 104,982 568,261 63, 717 63, 111 8, 800 61,721 761 26, 2121 858,5612,658,367 
1938 _____ 383,516 575,396 92,675,678,889 42,291 ------- 10.8401 73,1184 99 31,153 937,lll9 2, 826,052 

I Convermon factor: 10.2 barrels or wheat Jlour eqnal one short ton. 

BotJBCB: Canada, Dominion Bureau or Statistics, Agricultnral Branch, Rrporl on ll&e Gram Trade of Oattada 
1924-38. 

TABLE B-16 
.Annual flour output in Minn~apoli.r and Buffalo 1910-39 

!Short tons! I 

Year 

1939' .• - -------------------
1938 __ -- ------------------
1937----------------------
1936_-- -------------------
1935 __ - -------------------

1934 ___ -------------------
1933 ___ -------------------
1932 ___ -------------------
1931_ __ -------------------
1930 ••• -------------------

Minne
apolis 

645,044 
562,418 
557,000 
632,614 
6.'i0,61M 

694,297 
714,044 
708,648 
894,272 

1,068, 548 

Buftalo 

998,855 
1,000,IM1 
1,005,079 
1,022,092 

944,618 

943,631 
958,949 
959,713 

1,085,912 
1,202, 933 

Year 

1924 __ ------ --------------
1923 •• - -------------------
1922 __ - -------------------
1921__- -------------------
1920 ••. ---. ---------------

)919.-- -------------------
1918.-- -------------------
1917--- -------------------
1916_-- -------------------
1915.-- -------------------

11129______________________ 1,058,493 993,428 1914 -------------------
11128 ••• ------------------- 1, 200, 368 986,277 1913 _____________________ _ 
1927.--------------------- 1, 131,378 1183,511 1912_ ---------------------
1926______________________ 1,156, 202 11-18,219 1911_ __ -------------------
1925 ______________________ 1,182,310 927,703 1910 ______________ ---

1 Conversion faciDr: 10.2 barrels or w-heat Jlour eqnal one short ton. 
BOURCB: T1u N or/J&IIIutnft Milkr, April 24, 1940, p. 28. 

Minne-
a polis 

1,145,013 
1, 322,398 
1, 533,508 
1,458. 015 
1, 470,901 

1, 715,774 
1, 413, 121 
I, 726, 5..'">3 
1, 817, B09 
1, 773,400 

1, 742,086 
1, 732,718 
1,669, 798 
1, 548, 575 
1. 507.427 

Bu11alo 

685,158 
633,585 
657,140 
658,201 
5H,055 

655, ns 
583,109 
5.>2,978 
577,071 
646,113 

560,642 
000, 770 
477,381 
463, 824 
369,103 
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TABLE B-17 
United Statu exports of wheat flour by spuijied dutinations, auerage 1929-38 

Short tons 

Destination 
Destination Regional 

British West Indies---------------------------------------------------------Cuba_ _____________________________________________________________________ _ 
Othec West Indies.__ _______________________________________________________ _ 

Central America------------------------------------------------------------
BraziL •• ______ --------------------------------------------------------------
United Kingdom .• ----------------------------------------------------------Ireland .••••••••.•.•.•••.• __________________________________________________ _ 
OermanY-------------------------------------------------------------------
N etherlands... ___________________________ ------------------------------------
Norway---------------------------------------------------------------------
Finland ___________________ ·-------------------------------------------------Greece_ __________________________________________________________________ _ 

EgypL-------------------------------------------------------------------~--

Total specified abov•-------------------------------------------------

Total United States exports.------------------------------~-----------------

3,953 
95,357 
35,856 
50,253 
25,249 
46,774 
5,844 

10,839 
45,461 
19,039 
10,071 
1,466 

15,765 

365,917 

656,000 

} 185,419 

26,249 

} 52,618 

} 85,410 

} 17,221 

365,917 

656,000 

N OTB.-Ciassi1!cation: N o.fl072"wheat 11our 1929-34. No. 1073 wheat:&or wholly of United States wheat 
and No. 1074 othec wheat 1!oor 193&-38. · 

Conversion factor: 1 barrel of wheat 11oor=196 pounds or 10.20408 barrels per short ton. 1 barrel=0.0980 
short tons. 

80URCB: Foreign Commerce and Navigation of tbe United States, 1929-38. 

TABLE B-18 
United States exports of wheat flour by customs districts, calendar years 

1929-38 
[Short tons] I Maine and Mas- Bur- New Phila- Mary- New Gal- All Orand Year New BBChU· falo del· Orle-

Ramp- setta York phis land 8D8 
veston other total 

shire 
---------------------------

1929 _____________ 2 9,419 5,678 503,328 6,695 19,197 186,871 96,110 512,255 1,339,655 1\130 _____________ 
1 10,272 9,202 500,133 7,203 21,050 189,092 147,015 396,387 1,280.365 

li13L •••••••••••• 241 10,666 2:1,830 379,921 1,206 13,289 91,803 55,699 369,839 946.494 
11132_ ----------- -------- 2,663 16,043 212,960 274 4.396 60,667 20,051 262,239 568183 
1\133_ ------------

______ .,._ 
812 14,061 209,877 35 2,358 29,346 9,106 123,170 388,666 

1934 _________ ---- 7 711 10,042 228,646 186 !Y17 17,827 3, 581 146,192 408,169 
I 1135_ ------------

____ .., ___ 
295 12,464 230,732 62 1,630 15,635 6,#4 56,115 323,277 

11136.------------ -------- 72 14,078 21i9,632 132 1,084 14,448 8,984 60,463 358,783 
I 1137 _ ------------ 35 789 9, 713 237,702 636 2,622 35,S05 28,074 121,204 436,580 1938 _____________ -------- 664 16,922 216,646 878 6,463 59,617 33,611 179,691 511,192 

Average, 1929-38 ____ 29 3,596 13,003 297,838 1, 731 7,207 69,100 40,858 222,750 656,115 

Source: Department of Commerce, Fortt(Jn Commuce and Nrungallon of the Un.ted Statu, 1927-38. 

TABLE B-19 
Shipments of flour by lake from Duluth, Milwaukee, and Chicago 

[Short tons] 

Year Duluth Milwau- Chicago Year Duluth Milwau- Chicago keel kee 1 

1938 _______ --· ------ 191,495 196,926 147,029 1933 _______ --------- 262,787 363,662 100,741 
1937 -------··-----·- 247,581 212, 163 70,991 1932 ________________ 235,628 365,416 127,400 1\136 _______________ 

256,6118 222,666 156,819 1931. _______________ 248,168 298,979 169,400 1935 ________ -------- 277,343 1104,320 132,875 
1\130 _______________ 

417,296 247,135 161,451 l\134 ________________ 237,357 326,.W 11 .. 562 
19211 ________________ 

401,171 270,679 150,666 

' Tonnages for Milwaukee include feed. 
BoUBClt: United States Army, CorPS or Engineers, Commnd4l Statutlu of the Waterborne Commuce of 

tile United &atu, 1930-39. 
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TABLE B-20 

Laktwise receipts of flour at Buffalo 

(Short tons) 

Year \VIa&~~ I----Y_ea_r ___ I--Wbea&--1-R-ye_f--T-otal_ 

1938__________________ 330, ~540 ' 11,1144 342, 484 1932___________________ 361.049 11. '103 37'2, 752 
1937------------------- 290, I 15, flil7 806, 6211 193L------------------- 467: =rifT 12, 944 480, 531 
1936------------------ ast. 417 1 16, 604 w, 021 19:tL___________________ 5:i41, 6 13, 11~ 67'3, :us 

. 1W5___________________ tOO, 14,:467 ~ 414,477 19211___________________ 116, ------- 116, W6 
1934------------------ 3211, 761 •• 339, 041 
11133----------------- 312, 10, 323,644 A9'1!1'1118111211-a8---- 37'2,0711 ll,IIIH 383,871 

• Floor aad meaL 
SoVBCII: United !!tataiArmy. CorpaotJ:ngbleen, C'MIImm:ialSI4tiltlaO/tM WdnflonleCnt~efiM 

Uttital 81"'-. 1!~30-at~. 

TABLE B-21 

Shipments of flour via the N n11 York State Barge Canal 1 

Year Year Shontoos 

1938----------------------------------
1937-----------------------------------

43,1186 
38,292 
70,628 
53,1l81 
711,842 

19.'13----------------------------------- 108, 458 1932___________________________________ 30, 220 1936.. ________________________________ _ 
193L---------------------------------- 38, 7'92 1936 __________________________________ _ 1930___________________________________ 2, li50 

11134.. _________________________________ _ 19211----------------------------------- ------------
I AJ1 bid;* toll peneDt eastbound. 
So1llll:ll: State o1 New York Departmea& of Public wen.. .AtltiUI ReparC 0/ 1M Bu~. 1938-

TABLE B-22 

.At~erage annual total receipts, exports, and apparent retention of flour at 
specified North Atlantic ports, 19?9-38 

(ODBimndred pounds] 

Cities Reoeipts E~ 
Apparent 
retention 

New York...---~----------------------------------------- 17,1136,000 5,623,:100 12,012,800 
209,700 2, 214,800 
66,800 (I) 

137,200 1,132,100 
1146,000 1,358, 300 

Boston..------------------------------------------------- 2, 424. 500 
Portland, Ma.loe--------------------------------------- 66,800 Philadelphia.___________________________________________ I, 169, 300 
Baldmonl..-------------------------------------------~---l,-603, __ 300--f.-----I-----

Orand totsl..------------------------------------- 34, 799, 700 1,081, 700 18,718,000 

I No tlgores available. 
• Wheat Oour only, 11136-38. 
I Wbea& 0our only.IIIll&-33 BDd 1937. 



AppendixC 

POTENTIAL TRAFFIC IN SOYBEANS 
Section 1 

UNITED STATES PRODUCTION AND ExPORTS oF SoYBEANS 

Domestic production of soybeans has increased sharply in recent years. As a 
farm crop the soybean has been of some importance in this country since 1880, 
mainly as a forage crop. By 1918 there were 169,000 acres planted that pro
duced over 3,000,000 bushels of soybeans. Six years later almost 5,000,000 
bushels were harvested from 448,000 acres. Since 1925, soybean production in 
this country has increased even more rapidly. Preliminary figures indicate that 
the 1939 output exceeds 87,000,000 bushels, as shown in table 0-1. 

The rapid growth in the domestic production of soybeans is attributable to 
several important factors. In the first place, the soybean has a very high yield 
per acre, is a hardy plant, and is economical to harvest. In these respects it 
excels other legumes. It has therefore become increasingly popular as a forage 
crop. Moreover, due to the greatly increased production in the last few years, 
the American product has been able to compete with the Asiatic bean in the Euro
pean market. Second, new uses for the joint products of the soybean have been 
found as valuable human food and as an industrial raw material. From the soy
bean are derived oil, meal, biscuits, milk powder, chocolate and soy sauce, as well 
aa material for automobile accessories, paints, and lacquers. 

Since more uses for soybeans are being found continually, it may be assumed 
reasonably that domestic production of this commodity will continue to increase. 

The States tributary to tpe Great Lakes are important producers of soybeans. 
The annual and average production of these States is shown in table 0-2. 

The percentage of the total domestic production originating in the tributary 
area has been increasing constantly. This condition should continue to exist, 
since the plant thrives well in the soil of this area. 

United States exports of soybeans are a recent development, made possible by · 
surplus production. In 1932, due to the extremely low price of soybeans from 
the 1931 crop (48 cents per bushel), about 4,000,000 bushels or 120,000 short tons, 
(figured on the basis of 60 pounds to the bushel) were exported. From then until 
1938, however, soybean exports were negligible.t Domestic exports in 1938 were 
about 2,644,661 bushels or almost 79,338 short tons. I The 1939 exports amounted 
to approximately 10,470,000 bushels or 314,100 short tons,• an increase of about 
295.6 percent over the 1938 exports. This product promises to be of growing 
importance as an exportable commodity. 

The largest portion of total domestic exports of soybeans is shipped from 
Chicago, as shown in table 0-3, which gives exports by customs districts. In 
1938, the Chicago customs district, together with that of Michigan, handled 88.1 

• Small quantities were IDcluded iD oDseed exports, 
1 Departm.eDC of Commerce, ~rilfl Cbmmeree snd NIU!iDatiMI q{IM United 814tu, 1988, p. t76. 
I Department of Coiiiii18l'C8. 

113 
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percent of the domestic exports. Although this figure dropped to 47.8 pereent in 
1939 while the export percentage from New York and Maryland greatly increased, 
it is reasonable to 888Ume that the 1938 figures are the more normal ones because 
the situation in 1939 was affected by the European war which began in September 
of that year. This is bome out by the fact that New York and Maryland exported 
99.9 percent and 98.0 percent, respectively, of their total 1939 soybean exports 
during the last two months of the year, as Bhown in table C--4, which would 
indicate rush exports at a time when the navigation aeaaon on the Great Lakes 
was nearing the close. 

As shown in table C-3, the customs district of Chicago exported 296,961,102 
pounds or 148,480 short tons of soybeans in 1939. This entire quantity was 
exported during the open aeaaon of navigation on the Great Lakes, May through 
November (see table C-5). 

The 1939 domestic exports of soybeans from the tributary area, therefore, were 
296,961,102 pounds. However, if the normal aeaaonality of exports had been 
maintained in 1939 as in 1938, a much larger amount of the 1939 exports would 
probably have moved via Chicago, which is the principal exporting center for 
soybeans. The percentage of shipments through Chicago in 1938 was 87.08 of 
total exports. 

The principal foreign importing countries that receive most of the United States 
aoybeans have been Belgium, Denmark, Finland, Netherlands, Sweden, Norway, 
Canada, and the United Kingdom. Germany was formerly a major market for 
soybeans and again may become so in the future. In recent years these countries 
have been the heaviest importers of soybeans. 

Section 2 

MARKETING AND TRANSPORTATION oF SoYBEANS 

Marketing channels of soybeans are comparable to those of the grains. Farmers 
usually bring their soybeans by truck to .. primary receiving points'" aeattered 
throughout the producing area. From these primary receiving points they are 
moved by rail to large milling points nearby for processing or they are moved by 
rail, barge, or lake boat to distant processing plants, all carriers permitting the 
same or similar in-transit privilege or service, such as milling, mixing. handling. 
loading and unloading, etc., that grains are allowed. 

The bulk of the domestic soybean movement, as stated above, is by rail from 
primary receiving points to milling centers where the beans tmdergo processing. 

Domestic export movement of soybeans is by rail from primary receiving points 
to Chicago and Baltimore, by rail and barge to New Orleans, or by rail and barge 
to New York. At these shipping points they are loaded into ocean vessels for 
exportation. Ever sinee soybeans began to be exported in large quantities. 
Chicago has had a wide margin over all shipping points in the amount of exports 
handled. And the greater part of the exports from Chicago have been shipped 
over the Great Lakes-St. Lawrence route to Montreal where they have been 
transshipped to the European consumers. When the smaller vessels reach 
Montreal, the soybeans are transferred to larger vessels for transportation to the 
final destination, which is usually Europe. Chicago and BaJtimore handle most 
of the exports, although a sizable quantity moves through New Orleans when the 
lake navigation system is closed for the winter months. 

Soybeans are harvested in the fall. This fact does not alfect the domestic 
movement to a great degree. as the railroads can continue to move them regardless 
of seasonal conditions. 
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The reverse is true, however, regarding exports. This is due to the fact that 
the season of open navigation on the Great Lakes is closed at the end of November. 
Thus, when the soybeans are harvested, the surplus is shipped over the lakes as 
soon as possible before the season of navigation is closed for the winter. 

During the summer of 1939, soybean rates from Chicago to Montreal averaged 
about 4.5 cents per 100pounds. The rate from Montreal to Europe varied from 
15 to 21 cents per 100 pou!nds, depending on the country of destination. Taking the 
15-cent rate from Montreal to Rotterdam as an example, the rate from Chicago 
to Rotterdam, under normal conditions, wowd be 19.5 cents per 100 pounds. 
The transfer charge at Mpntreal is 1 cent per bushel of soybeans or 1.7 cents per 
100 pounds. Ordinarily, therefore, the total rate from Chicago to Rotterdam 
would be 21.2 cents per 100 pounds (see table C-6). 

If the St. Lawrence Seaway development were carried out,. it would be possible 
to make a through Seaway rate from the lake ports to Europe, as in this case, 
grains, of 16 cents per 100 pouhds. Using the Rotterdam example again, there
fore, means that there would be a total charge of 16 cents from Chicago to Rotter
dam via the St. Lawrence River. This Seaway rate to Europe would have a 
differ~ntial of 5.2 cents per 100 pounds under the P!evailing cost in 1939. 

Since Chicago exported 296,961,102 pounds of soybeans in 1939, it is possible 
to estimate a savings of over $154,000 if the St. Lawrence development were 
carried out and the Seaway rate set up. If in 1939 the direct shipments from 
Chicago during the open season were on as large a scale proportionately to total 
exports as in 1938, the potential tonnage might be as much as 270,000 tons and 
the est4nated savings over $284,000. · 

The estimated soybean production for 1950is 115,000,000 bushels or 3,450,000 
short tons. By 1965 production is expected to reach 140,000,000 bushels or 
4,200,000 short tons. These estimates represelit increases of approximately 31.6 
percent and 59.4 percent, respectively, over the 1939 production of 87,409,000 
bushels, or 2,622,270 short tons.• 

In 1938 the States from which soybeans moved north to the lake ports a pro
duced about 57,009,000 bushels which represented approximately 91 percent of 
total domestic production. Applying this percentage to the above estimates, 
therefore, production in the tributary area in 1950 and 1965 would amount to 
about 104,650,000 bushels and 127,400,000 bushels, respectively. 

Even though estimates of future soybean consumption must take into account 
the ever-increasing discoveries of industrial uses for soybeans, a substantial surplus 
of the production should be available for exportation. Exports in 1950 and 1965, 
if conditions are normal, will probably constitute the same proportion of domestic 
production as in the last few years; viz., from 5 percent to 10 percent of the 
production, depending on the prices that our foreign consumers are willing to 
meet, other factors being equal. Estimated total United States exports of 
soybeans for 1950 and 1965 are 11,500,000 bushels and 14,000,000 bushels, 
respectively.• 

Estimated savings on the export movement of soybeans from the tributary 
area via the St. Lawrence in 1950 and 1965, if conditions are normal, would 
therefore amount to $326,508 and $397,488, respectively, based'on a differential 
of 5.2 cents per 100 pounds under the cost prevailing in 1939. -

• 1950 and 1966 estimates by Department of Agriculture. 
• Ohio, Indiana, Illinois. Michigan, Wisconsin, Iowa, and Minnesota. 
• E•tlmated by the Department of Agriculture. 
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. TABLE C-1 

United States production of soyb~ans, 1924-39 
(Thoullmda ~ busbels) 

Year 

1\12L _______________________________ _ 
1925 ______________________________ _ 

19211----------------------------------
1927----------------------------------1928 __________________________________ _ 
1929 ___________________________________ _ 
1113() _______________________________ _ 

1113L--------------------------------
I PrelirnlDaey, 

QWIDtfty 

4,947 
4,876 
6,2311 
8,1138 
7,880 
9,398 

13,471 
18,733 

Year 

1932 _________________________________ _ 
1933 __________________________________ _ 
1934_ _________________________________ _ 
1935 __________________________________ _ 1936 _________________________________ _ 
1937-----------------------------------1938.. ______________________________ _ 

11131'-----------------------------

Somu:B: Department of A.grlcoJture: ~ Bltl&til:a, 19¥1, p. 106. 

TABLE C-2 

14,075 
13,147 
23.095 
44,378 
211,1138 
4.5,772 
62,7211 

187,4111 

Production of soyb~ans in the Gr~at Lalus tributary ar~a States, 1927-39 
(Thoullmda ~ busbels) 

Percent 
WI&- of total Total Indl- Michl- MID- sbo'IJD Year Ohio - IlliDofs 

gall 
con- De&Ota Iowa Total to total United 
BiD United Btalea 

Btalea 

1927----------------- 3M 884 2,392 16 10 ------- 276 3,882 66.0 1,1138 
1928..------------- 360 1,000 3,069 30 25 ---- 3S1 4,Ml 6L4 7,880 
1921'----------------- 347 1,425 3,842 20 22 ----- 676 8,232 66.3 11,398 
1930----------------- 434 2,114 G,970 10 23 ------- 1,023 10,674 78.5 13,471 
193L----------------- 940 3,116 7,71K • 20 ------- 7110 12,605 7i.J 11,731 
1932_ __________________ 

5'r1 2,256 7, '100 117 • ------- 11341 11,632 77.7 14,075 
1933 ____ "------------- 628 1,800 5,415 96 34 ------- 1,615 II,~ 72.3 13, 147 1934 _________________ 

697 3,960 13,756 84 :M .................... 3,070 19,591 84.8 23.095 
11136---------------- 2,604 6,970 24,012 232 • ------- 11,600 40,444 111.1 {4,378 

111341 _________________ 
2,046 4,186 17,216 180 20 ------- 3,548 28,196 87.4 211,1183 

1937----------------- 3,349 6,797 27,040 224 311 
--~so-

4,236 40,585 89.8 4.5,772 
1938.---------------- 5,764 11,540 34,122 560 112 6, 741 57.009 90.11 62,7211 193111 ________________ 

11,681 13,1182 4.5,423 960 320 400 10,227 80,1173 92.6 87,4111 

.A. nrage. 11128-a'l.- 1.173 3,162 11.678 .101 27 ----· 2,075 1.11,318 83.4 :11,833 

I Preliminaly. 
BOUIICBII: Department ~ Agriculture: A,;e.ltvral 8hltilltie.1 1927-36. Department ~ Agrieultule, 

Agricultural Macketiug 8errice: Diviaion of Agricultural Statistk:B, 11137-311.. 

TABLE C-3 
United States ~xports of soyb~ans by principal nutoms districts, 1938-39 

11138 1113& 

Amount Percent of total Amount Percent oftlotal 
(pounds) United States (pounds.) United Stalea 

New Yortl:--------------------------- 1, 437,11611 
Maryland ..•• -------------------------- 8, 237, 224 
New Orleans--------------------------- 8, 108,805 
El Paso------------------------------ 8llli, 980 

0.111 
1.93 
i.ll 
.Iii 

152, 680, 335 
tn,sn.s25 
22,586,623 

940,4117 

34.33 
17.82 
1.60 
.lli 

Arizona .•• ---------------------------- 2, 163,1160 L 36 ---------------- ----------------
Michigaa______________________________ 1, 617,1153 L 02 3, 361, S50 • 54 
Chicago _______________________________ 

1 
__ 138,__:_18_11.:_,960_-I----87-._0II+-3116,__.:.96_t._l02-l:-----:47:-.-:-:31 

Total----------------------------l==l;;58,~650,~86=1;;l====llll=.':'llll=l==588,~t==l,;3,=:'932:':"l===:::ll3.::=::74 
Total United States ••• ----------------- 158,879,8611 100.00 627,741,363 100.00 

SOUBCII: 1938: Department of CoiiiiDei'OII, Foni(fl& Ola-ce M4 N~ of tM t'ail<lll SII<Jla, JB.SB, P. 
673. 111311: Department of Commerce. 
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TABLE C-4 

Exports of soybeans from the customs districts of New York and Maryland 
during November and December 1939 

[Pounds] 

Month New York Maryland 

November ______ -------------------------------------------------------- 65,830,164 63,512,243 
86,760,360 46,111,490 

152, 590, 544 109, 623, 733 

152, 680, 335 111, 877, 825 

December-------------------------------------------------------------- l------------1---------
Total.-------------------------------------------------------------1==:::~~':"1==~==:7.:: 

Year's totaL ____ -------------------------------------c.-----------------
Percent of year's total •• ------------------------------------------------- 99.9 98.0 

SoUBCB: Department of Commerce. 

TABLE C-5 

Domestic exports of soybeans from the customs district of Chicago, by months, 
1939 . 

Month Pounds Month Pounds 

1 anuary __________________________________________ _ 

February------ ___ --------------------- ------------ t~;,;iier~=====:::::::::::::::::::::: ___ :~~:~~ 
March-------------------------------- ------------

t!it================================ --~:~;g~~ 
October------------------------------- 151,475,560 
November_--------------------------- 62,561,810 
December---------------------------- ------------

luly___________________________________ 41,725,288 Total _________ ·------------------ 296,961,102 

SoUBCB: Department of Commerce. 

TABLE C-6 

Indicated savings on exports of soybeans in 1939 from Chicago to Europe 
via the proposed St. Lawrence Seaway 

Cents per 100 pounds 

Total Feasible Available 
Point of origin Rate Transfer Rate cost through Differential traffic in Savings from rats to of feasible IDO-l b. to charges Montreal from Europe rate under units Mont- at Mont• to Eu· origin to via St. present real real destin&-rope 1 tlon Lawrence rate 

Seaway I 
-----

A. Chicago ____ 4.5 1. 7 15 21.2 16 5.2 I 2, 969,611 $154, 419. 77 B. Chicago ____ 4.5 1. 7 15 21.2 16 5.2 I 5,466, 000 284,232.00 

I The rate to Belgium and Netherlands Is used here as an example. Although the rates to the various En· 
ropean countries vary, the differential of the feasible rate under the present rate would always be the same, 
since the feasible rate is the Montreal rate plus a 1-cent blanket rate into all lake ports. 

• Actual exports from the Chicago customs district in 1939. 
• Indicates the amount of exports from the Chicago customs district if the percentage of exports from Chi· 

cego to United States total had been the same in 1939 as in 1936. 



Appendix D 

THE DAIRY INDUSTRY 

INTRODUCTION 

The territory tributary to· the Great Lakes is the principal dairy producing 
center in the United States. Dairy production is as important to States like 
Wisconsin and Minnesota as corn is to Iowa and wheat and flaxseed to North 
and South Dakota. In addition to the possibility of large movement via the St. 
Lawrence for grain products, one of the principal motivating interests of this region 
in the support of the St. Lawrence Seaway is the possibility that the dairy industry 
will find wider outlets for its products through cheaper means of transportation. 
The reason for this urgent interest in the St. Lawrence by the dairy producers 
of the Middle West is in the fact that rail rates on dairy products are among 
the highest commodity rates in existence. · 

The dairy products which will be examined in this report in relation to the St. 
Lawrence are butter, cheese, evaporated and condensed milk, eggs, and dressed 
poultry. In each case the export trade will be analyzed and the potentialities 
of domestic trade to the Atlantic coast by the all-water route will be explored. 

Section 1 

PRODUCTION CENTERS OF DAIRY PRODUCTS 

The importance of the tributary area of the Great Lakes as the principal pro
duction center of dairy products is easy to establish. A series of tables are pre
sented to indicate production of dairy products in those States considered tributary 
to the Great Lakes. In table D-1 the distribution of United States production 
of cheese during the years 193~7 is given. It is there seen that Wisconsin 
is the largest single producer of cheese, with 313,000,000 pounds in 1937 out of 
total United States production of a little less than 777,000,000 pounds, or over 40 
percent. In 1935, the percentage of total production that was produced in Wiscon
sin was 47.6. Illinois, with nearly 5 percent in 1935, and 6 percent in 1937, was the 
second largest cheese producing State in the United States; followed by Indiana 
and Ohio. The percentages of total production in certain States tributary to the 
Great Lakes during 1935 and 1937 are given in table D-2. 

The Great Lakes tributary area is also important in the production of creamery 
butter. Table D-3 presents production of creamery butter by specified States 
during the years 1927-37. During 1937, for instance, those specified States 
produced the following percentages of the United States total: 

Pt.rcent 
Illinois __ -~-- __ -~-____________ 4. 2 
Indiana______________________ 4.0 
Iowa_________________________ 12. 3 
Kansas_______________________ 4. 2 
Michigan _____________ ----____ 5. 0 
Minnesota____________________ 17. 0 
Nebraska_____________________ 3. 9 

802155-41--8 

Percent 
North Dakota--------------~- 2. 6 
Ohio_________________________ 4. 8 
South Dakota_..,...______________ 2. 1 
Wisconsin____________________ 10. 8 

Total------------------ 7n9 

119 
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Without doubt, In the production of creamery butter, also, the Great Lakes area 
is the principal dairy center. 

Wisconsin also predominates in the production of condensed, evaporated, dried, 
or powdered milk as shown in table D-4:. In 1937 it produced nearly 815,000,000 
pounds, out of a total of 2,837,000,000 pounds of these products, or 28.7 percent 
of the total. Ohio, with 9.1 percent, Illinois with 5 percent, and Michigan with 
4.9 percent are other principal sources of production of condensed, evaporated, 
dried, or powdered milk. In addition to 2,837,000,000 pounds of these products, 
there were over 2 billion pounds of other cased goods, but for these there was no 
available distribution by States in the Census of Manufactures. 

The distribution of the number of chickens and eggs sold from farms, by States, 
was more even. The tributary area, however, in both of these products accounted 
for about 50 percent of the total national production, as shown in tables D-5 and 
~. In a later section it will be shown that the great metropolitan centers of 
the Atlantic coast depend upon this area for the major share of their receipts for 
consumption of these products. 

Section 2 

UNITED STATES ExPORTS OF PRINCIPAL DAIRY PRoDuCTs 

The United States does not export large amounts of dairy products. The 
principal exports of dairy products during the fisCal years 193(}-38 are shown in 
table D-7, indicating that exports of )>utter and cheese are not very important. 
The major items of dairy exports are condensed and evaporated milk. Combined 
exports of these two products have varied during this period between 77,000,000 
pounds in the fiscal year 193(}-31 and 25,700,000 pounds in the fiscal year 1936-37. 
The total exports of butter, cbeese, and condensed and evaporated milk have 
varied between 83 million pounds or 41,500 short tons in t'he 193(}-31 season and 
27.6 million pounds or 13,822 short tons in the 1936-37 fiscal year. 

In table D-8 are presented the 10-year averages of annual exports for the period 
1928-37, fiscal years, in butter, cheese, condensed and evaporated milk, and eggs 
in the shell. The total average annual exports during this decade amounted to 
only 33,210 short tons. Of this total, 28,530 short tons were the average annual 
exports of condensed and evaporated milk. Potential tonnage of dairy products 
that may utilize the St. Lawrence route need only be studied, therefore, with 
regard to condensed and evaporated milk. 

A study of the destination of exports of evaporated milk as shown in table D-9 
indicates that by far the largest single customer is the Philippine Islands. In the 
years 1933--38 the Philippine Islands received between 38 and 53 percent of the 
total United States exports of evaporated milk. Average United States exports 
of condensed milk to the Philippine Islands for the years indicated in table D-10 
amounted to approximately 40 percent of the total condensed milk exported. 
This traffic cannot be considered potential to the St. Lawrence, since in all likeli
hood exports to Philippine Islands are shipped principally from the west coast 
regions. There are small amounts of exports to European points of both evapo
rated and condensed milk, principally to the United Kingdom. Some of this 
may be picked up by outgoing vessels, but it is so infinitesimal· in amount that it 

.. 'can be disregarded in our calculations of potential traffic. The only export trade 
in evaporated and condensed milk that need be considered in relation to the St. 
Lawrence is that sent to Caribbean countries. The following summary based on 

· tables D-9 and D-10 indicates the amounts in thousands of pounds of evaporated 



APPENDIX D 121 
; 

and conderuied milk exported to Caribbean countries during the fiscal years 
1933-38: 

Thousands ol pounds 
Commodity 

·-~~ 1035-36 193H7 1937-38 

Evaporsted milk __________________________ 
6,942 7,178 7,437 f,939 6,041 

Condensed milk--------------------------- 2, 051 1, 712 1,515 832 3,416 

Total------------------------------- 8, 993 8,890 8,952 6,771 9,457 

From this summary we might estimate a potential tonnage of about 3,000 short 
tons a year as available for shipment through the St. Lawrence during the open 
navigation season. It is very likely that nearly all exports to Caribbean countries 
might move during the open navigation season, since condensed and evaporated 
milk are preservable and can be stored. It would not be surprising if most of the 
imports of those countries should take place in the late summer months for storing 
over the winter. However, for reasons of conservatism, only about 3,000 short 
tons will be considered potential tonnage of exports to Caribbean countries of 
evaporated and condensed milk. Considering that some amount of cheese and 
butter may also be exported to those countries 4,000 short tons of potential ton-
nage of dairy products would not be excessive. · 

Section 3 

CoASTWISE TRADE IN DAIRY PRoDuCTs 

The Atlantic coastal regions are dependent upon the Middle West for a major 
part of the consumption requirements of dairy products. In section 1 above it 
was shown that the tributary area of the Great Lakes, particularly west of Lake 
Michigan, is the principal center of production of dairy products. The industrial 
population of the Northeast, as well as the urban population of southeastern 
United States, depend upon the tributary area of the Great Lakes for a substantial 
part of their requirements for dairy products. It is here proposed to investigate 
the possibilities of domestic shipments of dairy products from Great Lakes ports 
to the Atlantic ports. This will be analyzed for five principal dairy products
namely, butter, cheese, eggs, poultry, and canned milk. 

Extensive statistics are compiled by the Department of Agriculture on the re
ceipts of dairy products in the principal North Atlantic ports of Boston, New 
York, and Philadelphia. These receipts are analyzed in AgricuUural Statistiu 
both by States of origin, as well as months of shipment. Consequently, it is pos
sible to have exact figures with regard to amounts of receipts from individual 
States in the tributary area and the movement during the open navigation season. 

Such statistical data are available on eggs, butter, cheese, and poultry. In the 
case of canned milk, the analysis will have to be somewhat varied by estimating 
the consumption in the tr·ading areas of the Atlantic coast and the proportion of 
the total consumption requirements that may be shipped from the tributary areat 
The receipts of all five types of dairy products herein analyzed in the southeastern 
coastal plaln will have to be based, similarly, upon estimates of deficiencies in 
consumption requirements, after allowing for local production, which may be • 
obtained from the tributary area. 

First, let us examine the over-all figures of shipments to Boston, New York, 
and Philadelphia of eggs, butter, cheese, and poultry. In order to eliminate 
annual variations, here also we have adopted a 10-year average as the basis of our· 
estimate of potential available traffic. In table D-11 below a summary is pre-• 
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sented of the 10-year annual average of receipts of eggs, butter, cheese, and poultry 
in these three North Atlantic harbors. This table shows that the annual average 
gross receipts of dairy products in these three markets amounted to 686,195 short 
tons during the years 1928-37. Of this amount New York received by far the 
largest share, with 455,880 short tons; Boston was next with 117,158 short tons; 
and Philadelphia n,ext with 113,157 short tons. Surprisingly enough, eggs con
stituted the largest single item of consumption by weight, and butter next, fol
lowed by poultry and cheese. These figures are the annual receipts at the three 
eastern markets. . 

The share of these shipments to New York, Boston, and Philadelphia which 
comes from the tributary area of the Great Lakes is given in table D-12. In 
this table are summarized the receipts at the three markets of each of the four dairy 
products listed from the following States: Dlinois, Indiana, Iowa, Kansas, 
Michigan, Minnesota, Nebraska, Ohio, and Wisconsin. This shows that during 
the 10-year period the average annual receipts at these three markets from the 
aforementioned States amounted to 477,983 short tons, or more than two-thirds 
of the total annual average receipts from all sources. Butter, in this case, is the 
largest importation in all three markets from the tributary area, with 196,682 
short tons. Eggs are second in rank, with 142,640 short tons. Again New York 
is the principal recipient of dairy products from the tributary area, with 303,456 
short tons as an annual average during the 10-year period. Boston received 
94,089 short tons, and Philadelphia 80,438 short tons. 

The next problem is how much of this annual gross receipts from the tributary 
area may be considered available during the open navigation season. To obtain 
this break-down it was necessary to take, for each individual commodity and for 
each market, the sum of receipts for the 7 months, May to November inclusive, of 
each year from 1928 to 1937. Then the average receipts during the 10-year 
period in these months of open navigation were obtained for each commodity and 
each locality. Finally the proportions of these 7-month, 10-year averages to the 
the total annual averages for the 10 years were obtained. The resultant percent
ages are presented in table D-13. It must be noted that these are the average 
percentages for the 10-year period of gross receipts of each commodity in each one 
of these markets during the 7 months of open navigation to the gross average 
annual receipts from all sources. The facts available did.not permit of obtaining 
the figures for actual monthly receipts from each State. Hence, it is not possible 
to obtain the exact figures of seasonal receipts from each state in the tributary 
area. However, since the major part of the total receipts come from the trib
utary area, it can be assumed that the proportion of average seasonal receipts to 
the average annual receipts from the tributary area would not differ greatly from 
the percentages given in table D-13. Applying these percentages to the receipts 
from the tributary area as given in table D-12, we obtain the figures in table 
D-14, which give in season movement of all four products to these eastern markets 
from the tributary area. The average tonnage that moved east during the open 
navigation season has been during the years 1928-37, 284,628 short tons. This 
pan be considered almost an irreducible minimum, since the average period under 
consideration covers the worst depreBBion era that the country had ever seen. 
Furthermore, the percentages of seasonality that were applied to obtain these 
figures described the seasonality of all receipts rather than the receipts from the 
tributary area. Since, however, production of these products in the tributary 
area reaches a seasonal height in the summer months, it would not be unrealistic 
to assume that a larger proportion of the receipts in the Eastern markets during 
the summer months come from the States tributary to the Great Lakes than is 
indicated in table D-13. Hence, we may say that a conservative average annual 
to~ge of available traffic during the open navigation season from the tributary 
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area to New York, Boston, and Philadelphia alone, comprising eggs, butter, cheese, 
and poultry, would be about 300,000 short tons.' 

In addition to the commodities above considered, the receipts of condensed 
and evaporated milk from the tributary area at North Atlantic urban districts 
are substantial. Unfortunately, no data on receipts of this product comparable 
to those for butter, cheese, and eggs were obtainable. Consequently, it was 
necessary to estimate the amount of receipts of this product in the industrial 
region of the Northeastern coast by calculating consumption requirements of the 
trading areas immediately adjacent to the seacoast, on the basis of average per 
capita consumption figures obtained from a study of the Department of Agri
culture) Allowance was made for local production, and the net deficiency in the 
industrial area was estimated. After obtaining the figure for net deficiency in 
the urban areas, under consideration, 50 percent was allocated as the probable 
receipts from the Middle Western area. This was considered conservative, 
since about 55 percent of the total national production takes place in the States 
tributary to the Great Lakes. Indeed, most of •he exportable surplus of con
densed and evaporated milk is in Wisconsin, which in 1937 produced 28.7 percent 
of the total production in the United States (see table D-4). Ohio, with 9.1 per
cent, and Illinois with 5.0 percent, were next as large centers of production. It 
is likely then that these States are exporting States, and consequently most of the 
Eastern centers that buy their evaporated and condensed milk from other regions 
import it from this area. Hence, the estimate that 50 percent of the deficiency 
in the urban areas is supplied by the tributary area, is very conservative. On 
this basis, the trading areas on the North Atlantic coast from Maine to New 
Jersey and Pennsylvania would import between 23 and 24 thousand short tons 
of canned condensed milk from the Great Lakes area. Estimating that 70 per
cent of this may move during the season of open navigation from May to N ovem
ber inclusive, there would be a total of 16,300 short tons of traffic of this product 
to North Atlantic ports. 

In a similar manner, the deficiency in the trading areas in South Atlantic 
States from Delaware to Florida was estimated.B The following imports of 
various dairy products from the tributary area were estimated: 

South
eastern 
coastal 
urban Florida 

areas, in· 
cluding 
Florida 

Short ton& Short ton& 
E~gs_________________________ 7, 781 •.oat 
Butter .. -------------------- 12,357 2, 234 
Cheese._-·······--···-······· 8, M2 1, 200 
Poultry ••••••• --------------- 1,112 1,112 

South
eastern 
ooastal 
urban Florida 

areas, in· 
eluding 
Florida 

Short tons Shor1ton1 
Evaporated and oondensed 

milk........................ 18,230 II, 3~ 

TotaL................. 47,822 14,997 

On this conservative basis, the Southeastern coastal areas appear to receive 
47,822 short tons of these products from the tributary area. On the basis of 60 
percent moving during the open navigation season, the poteniial tonnage might be 
calculated at 28,693 short tons. However, since the shipments to such places as 

1 It Ia believed that this average figure would not be aubJect to violent fluctuation& from year to year 
slnoe our tabulatlona of annual receipt& by Statea and by market& for each commodit) indicate that even 
during tbe yeara 11128-38 tbere hBB not been great variation from year to year. 

1 Department of Agriculture, DleU of Famlllu of EmplOII•d Wage Eearner& 1111d Clerical Worker• ifl £111u 
Circular No. 507, January 1939. · ' 

I Account was taken of tbe difference In per capita conaum ptlon of white and Negro famlllea. 
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Baltimore, Md., Wilmington, Del., Washington, D. C., and Wilmington, N. C. 
would be too small for boats to make any special stops, and in view of the fact 
that these products would probably be transported in refrigerated ships which 
would be making their return trip after taking citrus fruits into the Great Lakes, 
we have taken shipments to Florida as offering possible traffic to the St. Lawrence 
route. The estimated receipts from the tributary area in Florida of dairy products 
is placed at 14,997 short tons. Applying a 60 percent factor for the in-season 
movement to the total receipts in Florida, we obtain potential tonnage of 8,998 or 
9,000 short tons. The total available traffic, (short tons) then, in export and coast
wise trade, (see table D-14, column 4, and page 5) would be as follows: 

Dairy products 

Exports of canned milk ________________ _ 
Coastwise shlpments to North Atlantic 

ports: 
Eggs------------------------------Butter_----------------------------
Cheese------------------------------

Short tons 

4,000 

78,000 
121,000 
28,000 

Dairy products 

Coastwise shipments to North Atlantic 
ports-Continued. 

Poultry ____ ----------------_------ __ 
Canned milk------------------------Florida _________________________________ _ 

TotaL _____ --------------------- __ 

Section 4 

Bhorttona 

58,000 
16, 000 
9,000 

314,000 

EsTIMATE OF PoTENTIAL SAVINGS ON AvAILABLE TRAFFIC 

It was shown in the preceding section that 314,000 short tons of traffic would 
be available on the basis of 1928-37 averages in dairy products, which might 
possibly use the St. Lawrence route to the eastern coast. The next problem 
is to estimate the potential savings that may accrue to producers and/or con
sumers in transportation costs if this amount of traffic would actually use the 
St. Lawrence. The estimate of potential savings would be based, in this ca!Je 
also, upon existing rail rates as compared with different levels of Seaway rates 
that may be possible to establish for this trade. 

In order to estimate as accurately as possible the potential savings, it will be 
necessary on the one hand to break down the figures of receipts of each commodity 
by points of origin and amounts, and secondly it will be necessary to examine 
present transportation costs from these specific points of origin to the principal 
eastern markets. For this purpose the commodities will be grouped differently 
than in the preceding analysis. The rail rates on eggs, butter, and poultry, 
which require refrigeration, are different from the rates on cheese; and, of course, 
canned milk products carry still another classification. Furthermore, the rates 
from individual points of origin to individual points of destination for each of 
these three classifications of commodities also vary. Hence, the in-season 
available traffic from particular States of origin to particular markets will be 
summarized, first for eggs, butter, and poultry, and then individually for cheese 
and canned milk. In table D-15 the average annual receipts during the period 
1928-37 of eggs, butter, poultry, and cheese in the New York market from indi
vidual States in the tributary area are detailed. In this table total average 
annual receipts of each commodity from each State in the tributary area, as well 
as the proportion that is estimated to move during the open navigation season, 
are given. The percentages applied to obtain receipts during the open naviga
tion season are the same as those given in table D-13. It must be observed that 
this is valid only upon the assumption that each State ships the same proportion 
during the open navigation season as the receipts of New York of the particular 
commodity during this. season bears to the total annual receipts. Although this 
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' may not b~ strictly true, as applied to each individual State, this method of 
calculating in-season movement of these produc~ from specific points of origin will 
not result in any serious miscalculation in the final estimate of potential savings, 
since the savings from most of these places will be conservatively estimated at 
levels which are comparable for most of the points of origin. Furthermore, it is 
likely that New York receives a larger proportion of its summer requirements 
from the tributary area than in the winter, since this region reaches its peakof 
production in the summer. 

Calculated on this basis, the in-season movement of eggs, butter, poultry, and 
cheese from Middle Western States to New York, as given in table D-15, shows 
that Iowa supplies the largeSt tonnage of the first three commodities to New York 
during the open navigation season, with 51,247 short tons. Minnesota is second, 
with 32,438 short tons. lllinois is third, with 25,492 short tons. The total for 
all the tributary States is 165,526 short tons. In cheese, Wisconsin is by far the 
largest single source, with Illinois second. 

Similar tables D-16 and D-17, are presented for Boston and Philadelphia. 
Boston received a total of 51,387 short tons of eggs, butter, and poultry combined 
from the tributary area States. Minnesota is the largest supplier of these products 
to Boston, with 13,415 short tons; lllinois is second, with 9,536 short tons. The 
average season receipts of cheese in Boston are estimated at 4,926 short tons, most 
of it from Wisconsin. In the case of Philadelphia, average receipts of eggs, 
butter, and poultry from those same States during the open season amounted to 
39,807 short tons. In this case again, Minnesota is the largest supplier, with 
19,152 short tons, and Illinois second with 4,440 short tons. The average in
season receipts of cheese amounted to 7,070 short tons, again most of it shipped 
from Wisconsin. It is to be observed that the States bordering on the Great 
Lakes supply the larger portion of the total receipts of these products in New York, 
Boston, and Philadelphia. 

The potential savings on the movement of these commodities from the respective 
points of origin to these three principal markets on the North Atlantic coast, of 
course, will depend upon the alternative rates that shippers may obtain via the 
seaway as compared with the present rail rates. In view of the fact that such 
large amounts of potential traffic are available, it will be assumed here that ship
ping services from such centers as Duluth, Milwaukee, Chicago, and Lake Erie 
points will be available, just as shipping services have been established between 
Florida and New York for the transportation of citrus fruits in shipload lots. 
The total estimate of nearly 300,000 short tons of in-season movement of butter, 
eggs, cheese, and dressed poultry, most of which comes principally from Minne
sota, Wisconsin, Iowa, and Illinois, would require almost 100 boat trips carrying 
3,000 short tons each, which would mean necessary shipping service almost every 
other day during the season of open navigation. As banana boats from the 
Caribbean and shiploads of citrus fruits from Florida could come into lake harbors 
with profitable cargo, these dairy products would make excellent return load for 
the refrigerated ships required for fresh fruit. As it was estimated that there 
would be nearly 200,000 short tons of incoming banana shipments from the Carib
bean and 86,500 short tons of Florida citrus, there would be excellent opportunity 
for return cargo. The question of return cargoes for ships plying between desig
nated points of origin and destination will be treated more fully in another part of 
this survey's reports. For the present purposes, we can assume that shipping 'will 
be available. The question, then, is at what rates ship lines might carry dairy 
products to the North Atlantic ports. 

In treating this subject, we· are again faced with the difficulty that there are 
no existing water rates on any route comparable to the St. Lawrence route which 
can be used for purposes of comparison. As this survey has attempted to proceed 
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upon the realistic basis of rate making for water carriers, which is not, as other 
writers have assumed, on cost basis or on a ton-mile basis, but essentially on the 
"what the traffic will bear" basis, considering all of the factors of competition in 
shipping and traffic, we must proceed to examine the possibilities of shipping 
rates from this point of view. It is not, of course, denied that the resultant rates 
or combination of rates on different commodities that may be carried by shipping 
lines must in the long run meet their total costs. 

This method of establishing rates leads one to the determination of a rate 
which is essentially arbitrary and not necessarily duplicated in actual practice. 
There is a more rational approach not subject to the same disabilities. Study 
of comparative all-water and all-rail class rates between New York on the one 
hand and Florida, Gulf ports, and the West coast, on the other, indicates that 
there is a definite percentage relationship between all-water and all-rail rates 
which are uniformly the same for all classes. In the case of the distance between 
New York and Jacksonville, Florida, all-water class rates are kept at about two 
thirds of the all-rail rates. The same is true of all-water rates in relation to all-rail 
rates from New York to New Orleans. From New York to California the relation
ship of all-water rates to all-rail rates is between 71 and 73 percent. Of course, it 
is not true that this relationsip is maintained in the case of individual commodity 
rates. However, when there is a deviation from this proportionate relationship 
.of all-water and all-rail rates in specific commodities, it is usually brought about 
by the reduction of rail rates nearer to the level of the all-water rates. Since there 
is no competitive all-water route now from points on the Lakes to New York, we 
may take the present rail rates as the point of departure in establishing an all
water rate with a definite proportionate relationship to the all-rail rates. First, 
however, it should be pointed out that there are competitive lake-rail and rail
lake-rail routes through Duluth and Milwaukee via Buffalo, but with the exception 
of butter, available data indicate that relatively small tonnages of dairy products 
are moved over these routes. During the 10-year pericd 1930--39, for example, 
lakewise receipts of butter at Buffalo have averaged annually 79 percent of the 
total butter, eggs, cheese, and poultry received. Nevertheless, the competition 
of these routes must be recognized in developing the possible saving in transporta
tion cost. 

The distance between Duluth or Chicago and New York is comparable to the 
distance from New York to Jacksonville or New Orleans. As the relationship of 
the all-water and all-rail rates in the latter two cases is about two thirds, or 
between 66 and 67 percent of the all-rail rates, one might well adopt this propor
tion in arriving at all-water rates from lake ports to New York. However, 
in view of the fact that there is a considerable detour involved in the case of 
the St. Lawrence route-a detour which is only slightly longer than the trip 
around the Florida Keys to New Orleans-we may establish a ratio of 70 percent 
of all-water rates to all-rail rates.• This, however, can be applied only in the 
case of ports located directly on the Great Lakes, since the relationship between 
rail-water rates and all-rail rates from points removed from the lakes would be 
somewhat different, because of the short distance of expensive rail transport in
volved in the combination rate. This matter will be taken up shortly. 

First, then, let us establish probable all-water Seaway rates by reference to 
the existing all-rail rates. The rail rates to the three points here being studied, 
on eggs, butter, and poultry, are identical. Taking seven principal ports on the 
Great Lakes as base points, the rail rates to New York, Boston, and Philadelphia 
are given in table D-18. If we take 70 percent of the rail rates given in table 

• Executives of ship lines engaged In coastwise shipping bave expressed the opinion to the director of the 
survey that they will he glad to carry dairy products between Duluth, Milwaukee, and Chicago, to North 
Atlantic ports at 65 or 70 percent of the all-rail rates, it the latter would remain stable. 
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D-18 as the probable Seaway rate, then we obtain all-water rates per hundred-· 
weight as given in table D-19. 

From Duluth to Boston, on the basis of the rates here established, the revenue 
per ton would be $16.80. A boatload of 3,000 tons from Duluth to Boston, then, 
would yield $50,400, and in addition would still offer a saving to the shipper of 
$7.20 per ton, or a total of $21,600. Similarly, a shipload from Chicago or Mil
waukee to Boston of 3,000 tons would yield, at the rate of 57 cents per hundred
weight or $11.40 per short ton, a total of $34,200 of revenue and a saving to the 
shipper at the rate of $4.80 a ton, or $14,400. 

Indeed, the savings would probably be greater than these, since eggs, butter, 
and poultry, being carried in refrigerated cars, must, in addition to the rates, meet 
the cost of icing on railroads. In order to have dry ice, of course, salt is required. 
The charges for ice' and salt are indicated in table D-20. It will be noticed there 
that these charges vary generally between $3.50 and $4 per short ton. The 
charges for salt are, with one exception, 75 cents per hundred pounds. Of course, 
the amount of ice and salt needed per car of 20 or 30 tons will vary with distance 
and temperature. Hence, it is impossible to state how much saving there might 
be in icing charges. Assuming, however, that four tons of ice per car of 30 tons 
may be needed, for instance, between Minnesota and Boston during· a summer 
trip, a cargo of 3,000 short tons would require 400 short tons of ice, which, at the 
rate of $3.50 per short ton, would amount to $1,400, not including additional 
charges for necessary salt. This would be an additional saving, since. ships 
include refrigeration in the rates which yield such high revenues per trip as was 
shown above. 

Before we calculate over-all potential savings on the indicated potential traffic, 
we must investigate possibilities in other rates. It may be asserted that taking 
70 percent of the all-rail rates as a basis of setting all-water rates yields a diver
gence of rates between points in the same region, such as Cleveland and Toledo, 
Chicago, Milwaukee, and Green Bay, which is foreign to the practice of rate mak
ing among ship lines. Ship lines, it is well known, usually apply the same blanket 
rate in' a given region, regardless of distances. On that basis, it may be claimed, 
for instance, that all rates east of the Straits of Mackinac and Sault Ste. Marie 
may carry the same blanket rates, and those west of that point in Lake Superior 
and Lake Michigan carry another set of blanket rates for all ports in those lakes. 
On this basis it is possible that uniform rates may be established in Lake Efie at 
45 or 48 or even 50 cents per hundredweight; in Lake Michigan at anywhere 
between 50 and 60 cents per hundredweight; and in Lake Superior, anywhere 
between 60 and 70 cents per hundredweight. However, these tendencies toward 
uniformity will not materially affect the final calculations of savings, so that the 
70 percent of all-rail ra.tes, for purposes of this study, will be made the basis of 
calculating the over-all potential savings. On the basis of 70 percent of rail 
rates, the ship rates from Duluth to Philadelphia and New York are 80 cents per 
hundredweight, or $16 per short ton, and to Boston 84 cents per hundredweight, 
or $16.80 per short ton. These rates are considered exceedingly high. It Is very 
likely that the rates will be nearer 60 cents per hundredweight, or $12 per short 
ton. However, we shall estimate savings on the basis of ship rates established at 
70 percent of rail rates. 

Before giving the estimates of over-all potential rates, it is necessary to consider 
another situation where shipments of eggs, butter, and poultry may originate at 
points removed from the lakes, which would necessitate a rail haul to lake ports. 
In this situation, again, it is possible to apply an over-all standard of determining 
combination rail-water rates in relation to all-rail rates. A comparison of such 
combination rates between Chicago, Cleveland, Detroit, and Buffalo on the one 
hand, and West coast ports on the other shows certain definite relationships for 
each class rate. From Chicago, Illinois, to'West coast points via New Orleans the 
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rail-water combination rate is between 88 percent in the case of class 1 commodities 
and 80 percent in the case of class 5 commodities, of the all-rail rates. From Cleve
land the combination rail-water rate via New York is between 93 percent for 
class 1 and 90 percent for class 4, of the all-rail rates. From Buffalo the rail
water rate via New York varies between 91 percent of the class 1 rate and 89 
percent in the case of class 4 commodities. In the matter of relative distances of 
rail-water combinations, the shipments from the interior of the tributary area to 
the Atlantic ports may be analagous to any one of the situations between Chicago, 
Cleveland, Detroit, and Buffalo, and the West coast. Hence, the proportion of 
rates may vary between 93 percent in the case of class 1 rates and 80 percent in 
the case of class 5 rates, as compared with all-rail rates. As eggs, butter, and 
poultry are generally classified as being fourth and fifth class, 88 percent of the 
all-rail rate would appear to be a very reasonable rate for combination rates from 
interior points. U such through rates are established, then 12 percent of the rail 
rates may be said to constitute the potential saving from any given interior point. 
U we apply this percentage to rates from such places as ColumbUll, Ohio; Evans
ville, Indiana; Eau Claire, Wisco~in; Minneapolis, Minnesota, we find that sav
ings ranging from 9 to 14 cents per hundredweight may be realized. However, 
in many situations, where points quite removed from the lake shore are involved, 

- 88 percent of the all-rail rate will result in a combination rate which is higher than 
if we added the local rail rate from interior point to lake shore to the water rate 
that was established by the method previously discussed from lake port to North 
Atlantic ports. To illustrate, in the case of Mason City, Iowa, the all-rail rate to 
Boston is $1.14 per hundredweight. However, the all-water rate to Boston from 
Milwaukee, the lake port nearest Mason City, Iowa, was estimated at 57 cents, 
or 70 percent of the 81 cent all-rail rate. The local rail rate from Mason City 
to Milwaukee is 23 cents per hundred. The combination ra~ from Mason City 
to Boston may be estimated, then, as the sum of 57 cents and 23 cents, or 80 cents 
per hundredweight. This rate is 20 cents lower than the rate obtained by applying 
the 88 percent ratio to the all-rail rate of $1.14 per hundredweight from Mason 
City, Iowa, to Boston. 

This is a second method of estimating feasible combination rates to the Atlantic 
coast from points inland from the Great Lakes. It is simply the sum of the rail 
rate from the point of origin to the lake port plus a feasible water rate from that 
port to the point of destination. In this case, the feasible all-water rate from the 
lake port to the port of destination is calculated at 70 percent of the all-rail rate 
between these two ports. U this method is employed, in many cases the savings 
per unit would be higher than by taking 88 p£>rcent of all-rail rate from inland 
pointS to the seaboard. The savings on butter, eggs, and poultry that may be 
obtained by the application of these different methods of estimating all-water or 
rail-water combination rates are summarized in tables D-21 and D-22. 

On the basis of table D-22, an average saving of 15 cents per hundredweight, 
or $3 per short ton, would seem to be a fair estimate for the combined shipments 
from the interior points of the tributary area. 

-An approach similar to the one shown in tables D-18, D-19, and D-21 yields 
certain rates and savings on cheese from lake ports. From lake ports, a Seaway 
rate of 70 percent of rail rates would yield between 21 and 23 cents per 100 pounds 
from Milwaukee and Green Bay to Boston, New York, and Philadelphia. For 
points inland from the lakes, an examination of the rail rates and possible savings 
on the basis of the 88 percent and on the basis of combination local rail and water 
rates shows that savings may range anywhere from 8 to 35 cents per hundred
weight, depending on the point of origin. If Wisconsin and Illinois are the 
principal sources of cheese received in New York, Boston, and Philadelphia, the 
cost of rail shipment from centers in those States as well as the savings on the 
alternate St. Lawrence route from those places would be controlling in the total 
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estimate. From Green Bay, the cost of transporting cheese to Boston is $15.60 
per sllort ton; to New York, it is $15.20 per short ton, respectively; to Philadel
phia, $15.20 per short ton. From Chicago and Milwaukee to Boston it is $15 
per short ton; to New York, $14.80 per short ton. The savings on the basis of 
70 percent of these rates would amount, from Chicago and ¥ilwaukee to Boston 
and New York to $4.50 per short ton; from Green Bay, to $4.68 per short ton; to 
Philadelphia, about 21 cents lower per short ton from each of those bases. Inso
far as cheese is transported from the interior of those states, then, of course, 
the savings will be smaller, since rail haul would be involved. From Eau Claire, 
Wisconsin, to Boston, for instance, the rail rate on cheese is $1.10 per hundred
weight, or $22 per short ton. Eighty-eight percent of this rate for a combination 
rail-water rate to Boston would be 97 cents, effective via Green Bay or Milwaukee. 
At this rate, there would be a saving of 13 cents per hundredweight. Similarly, 
from Manitowoc, Wis., the rate to Boston is 81 cents ·per hundredweight, or 
$16.20 per short ton, and on the 88-percent basis, there would be a 9.72 or roughly 
a 1G-cent saving per hundredweight. Savings of the same amount are indicated 
from Blue Island and Peoria, m. In view of all these factors, 15 cents per 100 
pounds or $3 per short ton as an average saving on the transportation of cheese to 
the eastern coast seems quite likely. 

In the light of the preceding discussion, the following estimates of savings on 
the basis of the average in-season receipts of dairy products in New York, Boston, 
and Philadelphia from States in the tributary area are given: 

Estimated savings on the transportation of eggs, butter, poultry, and chee~~e 
from tributary-area States to North Atlantio porta 

Eggs, butter, and poultry Cheese 

Estimated savlnga Esti· Total estin:8ted 
Destination Receipts Receipts mated savines in dairy 

lnshon iu short savinga products 
tons At$3f::r At $4per tons at $3 per 

ahon n short ton short ton 

New York--------------··----·- 1165,626 $4116,678 $662,104 I 15,914 $47,742 $644, 320 to '109, 8411 
Boston .••• ----···--------------- 151,387 154,161 205,548 14,926 14,778 168, 939 to 220, 326 
Philadelphia ••. ----------------- 139,807 119,421 159,228 17,070 21,210 140, 631 to 180, 438 

TotaL-------------------- 256,720 770,160 1,026,880 27,910 83,730 853, 898 to 1, 110, 610 
= = ---= Adjustsd for lake shipments ____ 200,000 600,000 800,000 27,910 83,730 683, 730 to 883, 630 

1 Ses table D-16. •ses table D-16. • ses table D-17. 

As s~ated above, these estimated savings require modification in view of existing 
lake-rail rates to the Atlantic seaboard. The first step is to assume that the 
direct all-water rates via the Seaway could be no lower than the present lake-rail 
rates and that, therefore, no saving could be claimed. The maximum tonnage 
that would be affected by adoption of this assumption is, of course, the tonnage 
that now moves down the Lakes. During the 10-year period 193G-39 annual 
lakewise receipts of butter, eggs, and poultry at Buffalo averaged 68,800 tons. 
It would appear then that the above estimate of 256,720 tons would have to be 
reduced by 68,800. However, not all of the down-lake dairy-product ~raftic 
moves on to the seaboard. On the assumption that 8G-85 percent does so move 
the deductible tonnage would be in the neighborhood of 56,720 leaving a balance 
of approximately 200,000 tons as possible Seaway traffic. At a saving of $3 
per ton the total would be $600,000 and at $4 per ton, $800,000. Thus, the total 
saving on the basis of $3 per ton and $4 per ton, including that on cheese. 
would amount to between $683,730 and $883,730, respectively. 
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It was shown in the preceding section that the Northeastern region of the 
United States obtains a considerable amount of condensed and evaporated milk 
from WISconsin, Illinois, Indiana, and Ohio. The amount of in-season traffic was 
estimated as 16,300 short tons. The relative rail rates on this product are 
considerably lower than those on poultry, eggs, butter, and cheese. The all-rail 
rates on condensed, evaporated, and powdered milk are given in table D--24. It 
appears from this table that from Milwaukee, Wis., and Chicago, Ill., it costa 
$10.20 per short ton to Boston and New York, and $9.40 per short ton to-Balti
more. As this product is very compact and does not require any refrigeration, it 
is likely that an all-water rate can be established on the basis of 70 percent of the 
rail rates from lake porta. This would give a rate of almost 36 cents from Mil
waukee, Wis., and Chicago, Ill., to Boston and New York, or a saving of 15 cents 
per hundredweight or $3 per short ton. The rail rate from Cleveland to Boston 
is $8.20 per ton, and to New York, $7.80 per short ton. From Toledo to Boston 
the rate is $8.80 per short ton, and to New York, $8.20 per short ton. Seventy 
percent of these rates would be $5.74 per short ton from Cleveland to Boston and 
New York, and slightly higher from Toledo to those points. At these levels, 
between $2.50 and $3 per short ton would be saved from these lake ports to North 

. Atlantic porta. Considering the fact, however, that some of these canned products 
will be brought to lake porta by truck or by rail for shipping, entailing additional 
expense, the actual savings will probably be lower, on the average. For this 
reason, the savings on evaporated and condensed milk will be 888Umed to average 
around $2 a ton. This would give an additional potential saving of $32,600 on 
the transportation of condensed and evaporated milk to North Atlantic ports. 

TABLE D-1 

United States production of chuse 1 by specified States, 1935 and 1937 
(Pounds] 

11135 1937 

8'-te United American United American 
States or Another States or 
"'tal cheddar cbeeseB 

"'tal cheddar 

Dllnofa ____________ ------ ---- 37,002,821 22,693,253 14,309,568 46,498,759 2'7, 344, 116 Indiana _____________________ --
25,765,284 19,800,577 6, 964, 707 ll6, 925,840 22,942.969 

low•-------------------------- 4, 672,810 3, 216,838 1, 455,972 4, 648,696 3, 172, 515 
KaDS&IL _ ----- __ -------------- 9, 743,987 (') 9. 743,987 . 8, 855,445 6, 973,651 MicbigarL ____________________ 

15,M1,825 8, 798,338 6, 743,487 21,630,940 11,592, 136 

~=~~~::::::::::::::::::: 15,794, 161 12,864,068 2, 930,093 16,303,322 12, 7ll6, 457 
13,315,997 (') 13,315,997 14, 133,868 10,429, 514 Nebraska _____________________ 
3,044, 953 I. 724,621 1,32Q, 332 2, 758,087 1, 648,628 North Dakota ________________ 

(') (') (') (') (') 
Ohio ___ --------_-------------- 21,756,256 5,263,015 16,493,241 211,246, 9!K 9, 376,628 
South Dako'-- --------------- 1, 308,387 (I) 1, 308,387 1, 04.\163 826,868 
WiscoDBin. ______ --------- _- _- 360, 031, 141 2'75, 699, 214 84,331,927 313, 137, 287 Z!6, 448, 695 
AD otbera--------------------- 248, 468, 2'78 141,535,444 106, 932, 834 2114, 461, 214 136,571,116 

United States wtal _____ 756, 445, 000 491, 595, 368 264,8&1,532 776, 643, 615 479, 952, 992 

l Includes cottage, pot, md bakenl' cbeese
• Not specifically shown. 
liiOUBCB: Depactment of Commerce, Bimtlial C'eMua of Mt¥Au/at:lura, 1936, P. 7~ 1937, p. 82. 

Allothl!l" 
cbeeseB 

19,154,643 
3, 982,871 
1, 476, 181 
1, 881,794 

10,038, 80t 
3, 576,865 
3, 704,3M 
1, aJ9, 559 

(I) 
16, 87Q, 366 

216,495 
76,688,592 

157, 890, 099 

296, 690, 623 

If we assume that no more than $3 per short ton is saved on shipments of all 
dairy products to Florida, the possible saving on this tonnage would be $27,000. 
The combined estimated saving, then, on the basis of available open season 
traffic based on average 1929-38 figures, might be $743,330 as a low estimate, and 
$952,330 as a more probable figure. These estimates do not include any lillowance 
for future increase of population, and for any increase in the per capita consump-
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tion. Studies of the dietary habits of the population in the SoutherJ States
indicate that better education, higher wage levels, and lowering of the price of 
dairy products would certainly tend to increase consumption there. In view of 
the fact that population alone is expected to increase 10 to 12 percent in the next 
decade, a possible increase in the tonnage of available traffic above indicated by at 
least 30,000 short tons and of potential savings by $90,000 would be a conservative 
~xpectation by 1950. 

TABLE D-2 

United States production of chuu 1 by specified States, 1935 and 1937, as 
percentages of total 

State 1935 1937 

United States, totaL_. ___ _ 100.0 100.0 
------

Dlinois ------------------------
Indiana ••••••••.•••.•••••.•••.•.• 
Iowa_ •• -------------------------
Kansas __ .------------------------Michigan ________________________ _ 
Minnesota _______________________ _ 

4.9 
3.4 
.6 

1.3 
2.0 
2.1 

' Includes cottage, pot, and bakers' cheese. 
• Not speci11ca.Uy shown. 

6.0 
3.6 
.6 

1.1 
2.8 
2.1 

State 1935 

Missouri_________________________ 1. 8 
Nebraska_________________________ • 4 
North Dakota...------------------ (•) 
Ohio ••• -------------------------- 2. 9 South Dakota___________________ • 2 
Wisconsin________________________ 47.6 
All others •••• ·------------------- 32.8 

80UBCJI: Department of Commeroe, Biennial CenBUI of Manufadurll, 1935, p, 74; 1937, p, 82. 

TABLE D-3 

1937 

' 1.8 
.4 

(') 
3.4 
.1 

40.3 
37.11 

United States production of creamery butter in factories by specified States, 
1927-37 

[Thousands of pounds} 

United Minna-Year States, Dlinois Indiana Iowa Kansas Michigan 
total sota 

------
1927-------------------------- 1,496,495 69,875 62,436 177,224 50,667 69,368 274,860 
1928 ____ ---------------------- 1,487,049 62,864 60,409 196,068 65,766 65,803 271,345 
1929.------------------------- 1,697,027 69,272 62,701 214,662 68,967 63,426 282,884 
1930 ____ -------- -·-- ----------- 1, 695,231 65,281 63,249 216,058 56,919 65,926 282,640 
1931.------------------------- 1,667,452 67,282 67,991 219,428 68,997 76,601 284,270 

1932.------------------------- 1,694,132 70,433 75,507 219,631 74,687 78,609 281,659 
1933_------------------------- 1, 762,688 68,106 76,508 239,125 81,969 79,637 299,872 
1934 __ - -.---------------- ------ 1,694, 708 71,927 77,062 238,313 79,248 76,438 275,786 
1935 ____ ---------------------- 1,632,380 71,360 73,935 217,810 69,648 77,439 272,685 
1936.--------- ---------------- 1,629, 407 67,640 67,112 208,926 62,802 . 82,162 289,830 
1937-------------------------- 1,623,971 67,864 64,689 200,362 68,039 80,887 276,491 

Year Missouri Nebraaka North Ohio South Wis- AU'· 
Dakota Dakota oonsin others 

----------
1927---------------------------- 62,649 95,004 32,462 79,603 82,848 163,645 346,059 
1928.--------------------------- 69,201 96,472 80,889 75,681 34,853 137,483 330,226 
1929 ____ ------------------------ 82,505 97,110 41,889 80,583 40,361 155,815 346,952 
1930 ____ ------------------------ 77,939 85,623 41,032 78,972 40,406 171,644 349,642 
1931---------------------------- 79,435 86,084 50,412 81,515 42,080 176,091 1168,256 . 
1932_--------------------------- 81,702 85,660 49,336 81,140 89,700 170,399 386,869 
1933_--------------------------- 86,138 93,361 liO, 799 83,076 43,393 157,993 402,711 
1934 __ -------------------------- 84,747 91,384 41,968 80,997 38,948 161,942 375,948 
1935 __ - ------------------------- 87,438 76,400 39,726 82,640 36,122 159,908 367,469 
1936.--------------------------- 74,214 72,842 43,575 79,256 38,741 171,400 87Q, 907 
1937---------------------------- 79,232 63,694 43,009 77,409 33,896 175,659 3~2, 85() 

SOUBCB: Department of Agriculture, Yearbool- of AfiTieuUur~, 1931, 1933, 1935; Auricultvral8tatiltlt1, 1936. 
1937,1939. 
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TABLE D-4 

Distributio• of United States prodvctioft of corulenud, naporated, dried, or 
. powtlned milk afttl lntttermilk, by specified States, 1937 

DJinols _________________ _ 
IndiaDa.. _____________ _ 
Iowa ________________ _ 
Kansas _______________ _ 
Micbigan__ ____________ _ 
Minllellota__ _________ _ 

Missoori----------------Nebrask:a.. ____________ _ 
North DalroiL.. _________ _ 

Ohio---------------

uo, tl83, '1M 
lill, !124, 936 
Ill, 463, 1168 
38,768,841 

ItO, 664, 462 
liO, 118,656 
28,M0,6UI 
10,454,086 
1, 6'13, 478 

t59,1ilK,S71 

I DistribatloD by Slatiel 1111& available. 

6.0 
2.1 
0.7 
L4 
4.1 
L8 
LO 
0.4 
0.1 
8.1 

Staa 

Wl!lconaln________________ 814, 813, M1 
AD otbel' Sta&ea ______ 1, :m, M, :187 

T~ United 8ta&ell Total ~~ta&ei ___ 2,837,140,610 

;;;;d.'---------- 2, 001,822, M7 

United Sta&ea paad 
Sotal-.. ____ 4, 841, IIIII, 5ltl 

SovBcl:: Deparlmeoi of 0ammeree. Quu t1{ M...,~ l!lr1, p&. L 

TABLE D-S 

2t7 
44.1 

1011.1 

Nvmher of chicket&S sold from farms, by specified States, 1927-39 

(Tboosallds of dlld:ftl!l) 

United KinDe-Ye. Stat.Ps IlliDols lndlaDa Jmra x-
total -

192'7 ----·----------------- 436,442 211, Me 22,077 111,11111 22,745 13,1!71 17,448 1928 _______________________ 
434, 7ft 28,224 19,9411 33, 5:M 22,655 13,857 17,610 19211 ____________________________ 
437,172 28,956 20,564 35,915 22.457 13,001 19,170 

1930------------------------ 489,001 28,505 21,507 44.085 25,252 1%.884 2l,M 
193L------------------------- 428,537 27,&53 20,126 37,414 Ji,ll& 12,1111 22,511 

1932-----------·---------------- 418,280 27,184 20.858 34.645 22.091 12,11'Q n.m 1933 ____________________________ 
441,127 28,205 22.379 37,801 23. (ll2 14,728 22.503 19M. _______________________ 
409.11'!0 26,9111 20,375 36,271 22.1!84 12,081 20,003 

1935--------------------------- 182,888 25,9411 21,487 31.784 17,SU 10,780 18,SMO 

1936--~----------------------- 428,7511 27, ftrl 22.735 35,233 18,1188 12,!57 22.874 
1937-------------------------- 3'78,817 24.217 19,296 31,007 14,811 11,600 19,331 
1938------------------------- 378,873 23,899 19,440 31,088 15.130 10,979 19,347 
19311---------------------- 434,960 24,4l0 21,635 32,382 19,310 11,306 21,0211 

Year Mls9ouri Neb- North Ohio South Wilt- ADGu-ruka Dakota Dakota eoDSiD 

1927------------------------ 27,83R 15, 12S 3,387 lM, 710 1,151 13,391 :101,1711 
1928.. ___________________________ 26,639 15,271 3,563 24.:110 9,668 13,229 206,355 19211 ____________________________ 

25,728 16,823 4,233 24.527 IO,H3 14.031 201,576 
1930----------------------- 28,802 19,651 4,831 26,319 11,212 15.677 2:l8. 579 
l93L--------------------------- 23,696 18,683 4,078 ZI,:HO 111,447 15,410 190.338 

1932---------------------------- 25,12S 17,178 3,l!62 22,936 8. 5011 13, 1M 188.847 
1933--------------------------- 25,0111 19,437 3,770 24.653 9,802 14,319 195.339 1934 _______________________ 

22,199 20,667 3, 5111 Zl, 522 7,902 13,845 1NO. 661 
11136-------------------------- 16, 791 1i, 901 2,416 22,1177 &, 765 14,317 178,138 
J936 ___________________________ 

J8.0U 18,570 3,575 2S, 5117 8,4112 16,487 200, 50J 
1937 -------------------~------- 12,986 14.1167 :11.140 :lll,484 5,565 12,039 188. 6:!4 1938 _______________________ 

14,901 14,548 2, :HS 111,575 6.456 11,314 189,M8 
19311--------------------- 17,41K 18,661 ll,801 21,321 8,937 11,658 224.ll4 
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TABLE D-6 

Numb~r of ~ggs sold from farms, by sp~cifi~d States, 1927-39 
[MU!ions of eggs] 

Year u.s. Dllnols Indiana Iowa Kansas Michl· Minna-
total gan aota 

---------------
1927 -----~-----------------·---- 29,958 1,659 1,254 1,982 1,682 948 1,076 
1928 •••••••••••••••••••••••••••• 30,268 1,624 1,233 2,016 1,698 945 1,117 
1929 •••••••••••••• -------------- 29,779 1,640 1,203 1,996 1,668 879 1,159 
1930 •••••••••••••••••••••••••••• 30,613 1,659 1,219 2, 216 ·1,656 927 1, 247 
1931---·--------------------·--- 29,628 1,637 1,196 :.,044 1,657 999 1,203 

1932 •••••••••••••••••••••••••••• 27,416 1,480 1,092 1,811 1,396 1,038 1,063 
1933 •••••••••••••••••••••••••••• 26,737 1,480 1,002 1,820 1,374 1,025 1,061 
1934-------------------····---- 26,053 1,425 991 1,843 1,254 990 1,066 
1936---------------------------- 25,173 1,319 991 1,636 1,121 948 1,056 

1936.--------------·-·····-····· 25.630 1,311 1,033 1,61«4 975 936 1,083 
1937 -·--·-----------········--·- 28,896 1,498 1,1611 1,004 1,048 1,066 1,303 
1938------------------·-····---- 27,962 1,468 1,127 1,952 1,086 991 1,348 
1939 •••••••••••••••••••••••••••• 29,lll8 1,668 1,220 2,106 1,178 937 1,413 

Year Mlssourl Ne- North Ohio South Wls· AU 
braskll Dakota Dakota consiD. other 
---------

1927 -----------··--------·-·-··- 2,114 836 236 1,888 607 1,091 14,686 
1928 ••••••••••••• --------------- 1,993 877 243 1,828 553 1,107 15,034 
1929 .••••••••••••••••••••••••••• 1,895 909 233 1, 768 557 1,117 14,755 
1930 .••••••••••••••••••••••••••• 1,988 982 242 1,849 620 1,133 14,875 
1931 ••••• ----------------------- 1,867 879 212 1,795 541 1,179 14,419 

1932 .••••••••••••••••••••••••••• 1,670 736 152 1,738 401 1,097 13,741 
1933 .••••••••••••••••••••••••••• 1,644 780 168 1,669 427 1,099 13, 188 
1934. ----·--·------------------- 1,380 765 159 1,644 360 1,229 12,947 
1935 ••••••••••• ----------------- 1,352 663 129 1,672 277 1,266 12,743 

1936.---------·-·········------- 1,223 637 110 1,735 284 1,311 13,348 
1937---------------------------- 1,308 732 151 1,851 318 . 1,446 15,090 
1938 .•• ------------------------- 1,298 738 138 1,661 342 1,396 14,417 
1939 •••••••••••••••••••••• ------ 1,419 844 171 1,804 420 1,375 14,683 

BotJBCB: For years 1927-37: Department of Agriculture, Farm Production a'lltl DispoBitfon, Chickem and 
Egp1, 1935-37. For years 1938and 1939: Department of Agriculture, Agricultural Marketing Service, Farm 
Protl.u:tion and Income. Chkktfll and Egp1, 1938-39. 

TABLE D-7 

United States ~xports (dom~stic) of principal dairy products, 1930-31 to 
1937-38 

Year ended 1une 30- Butter Cheese Milk, COD• Milk, evap. Total deDI8d porated 

PO!UIIIl1 Poundl Pou'llde Pou'lld1 Pound~ Short tom 
1930-31. ••••••••••••••••••••••• 2,293,000 1, 733,000 22,934,000 56,052,000 83,012,000 41,506 1931-32 _______________________ 

1, 578,000 1,564,000 16,640,000 49,083,000 68,765,000 34,382 
1932-33 .••••••• ··-·--····------ 1,386,000 1,346,000 6,347,000 83,666,000 42,745,000 21,372 
1933-34 •••••••••••••••••••••••• 1,416,000 1,253,000 6, 175,000 32,913,000 40,757,000 20,378 

1934-35 ________ -------··-··---- 761,000 1,344,000 7,881,000 39,649,000 49,635,000 24,767 
1935-36 •••••••••••••••••••••••• 1,098,000 1,-137,000 3,488,000 25,474,000 31,197,000 15,598 
1936-37 ----·-·······-·········- 840,000 1,076,000 3,334,000 22,395,000 27,646,000 13,822 
1937-38 •••••••••••••••••••••••• 971,000 1,336,000 9,276,000 22,418,000 34,001,000 17,000 

SOUBCII: Department of Agriculture, Agrieultural Statlltfcl, 1939, p, 437, table 603. 
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TABLE D-8 

.ArJerage annual exports of specified dairy products, 1928-37 (year ending 
June 30) 

Thou- Short Thou· Short Commodicy sands of Commodicy Bands of 
pounds tons pounds tons 

Butter •••••••••••••••••••••••• 1,770 886 Eggs In the shell •••••••••••••• 6,019 3,010 
Cheese ••• ----•••••••••••••••• 1, 670 786 
Milk, condensed and evapor· TotaL •••••••••••••••••• 66.'18 33,210 

ated •••••••••••••••••••••••• 67,069 28,630 

Sol1BCB: Compiled from: Department of Agriculture, Agricultural Statlltlu, 1939, p, .aa. 

TABLE D-9 
United Statts exports of evaporated milk, 1933-34 to 1937-38 (year ending 

June 30) 
[Thousands or pounds] 

Exports to- 1933-M 1934-35 1935-36 193fh17 1937-38 

-------------------------------ll------1~----ll----------------
United Kingdom.................................... 1,038 351 
Other Europe •••••.•.•••••• ------------------------- 72 106 

1-----1------~-----1-----
Total, Europe .• ·------------------------------ 1,110 457 

I=====F===F====I===== 
Panama·-------------------------------------------- 4, 697 4, 252 

363 -------34-116 

479 34 

4,933 2,849 
Mexico ... ------------------------------------------- 907 1,114 753 1,147 
Netherland West Indies •••••••••••••••••••••••••• :.. 1, 033 1, 413 
Cuba .• ·--------------------------------------------- 287 243 

1,438 596 
108 116 

Venezuela........................................... 118 156 

Total, Central America ...• --------------------l--6-, 942---1---7.-1-78-1------I·------

205 231 

7,437 4,939 

Phillipine Islands ..••••• ---------------------------- 16,920 22,125 
Peru .•• --------------------------------------------- 830 1, 528 
Bermuda............................................ 341 302 

9,847 11,308 
1,116 511, 

242 256 
-----~-----~----·1-----

Total, countries shown........................ 26,143 31,590 

Total United States exports or evaporated milk =3=2=, 9=1=3 'i==3=9,=54=9=l==== 

19, 121 17,048 

25,474 22,395 

Sol1BCB: Department or Agriculture, Agricultural Statlltic1, 1939, p. 437. 

TABLE D-10 

1,272 
18 

1,290 

3,412 
1,300 

238 
791 
300 

6,041 

10.115 
469 

74 

17,989 

22,418 

United States exports of condensed milk, 1933-34 to 1937-38 (year ending 
June 30) 

[Thousands or pounds) 

Exports to- 1933-34 1934-35 1935-36 1936-37 1937-38 
----~---------------------11-----1---- ---------------
Europe ••..•....•.•••..••••••••••••••••.•.••.•••••••• 

Cuba. ____ •••••.• _. _____ ._._ •••••.••••••••• __ •• _ .•. __ 
Mexico ••••••••.••• ----------------------------------
1amaica •••••••••.....••.•••••••••••••••..... _______ _ 
Honduras •••.•••.••••••••••••• _._ •.•••.••..• _. __ •••. 
Costa Rica.----·······-----------------·--------- .•. 
Venezuela ••••••••••••••••••••••••••••••••••••••••••. 
Panama ..•••••••••••••••••••..•••••.•••••••••••••••. 
Guatemala •••••••••••••••••••••••••••••••••••••••••. 
Colombia .•••••••••••••••••••••••••••••••••••••••••. 

Total, Central America .••••.•••..••.•••..•••• 

Phillipine Islands .•....••.. ------------------------
Union ot South Africa •••••••.•••..••••••••••........ 

Total, countries shown .•••••••••••...••••••••• 

Total United States exports of condensed milk. 

6 
= 

3 
219 

1,077 
261 
115 
133 
168 
39 
36 -----

2,051 
-----

2,625 
252 

4, 933 
= 

6,176 

14 
= 

3 
205 
845 
278 
68 
88 

136 
52 
37 -----

1, 712 
= 

5,049 
659 

7,334 
= 

7,881 

SOUBOB: Department of Agriculture, Agricultural Statisticl, 1939, p, 437, 

12 37 175 
= = = 

2 4 2,417 
15 5 9 

624 16 4 
243 194 183 
87 108 194 
37 190 397 

316 220 80 
107 52 58 
84 43 74 

----------------
1,515 832 3,416 

= = 
1,380 1,123 1,479 

---------· 945 3,861 
----------

2,907 2, 937 8, 931 
= = = 

3,488 3, 334 9,276 
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TABLE D-11 

Gross rtceipts of dairy products in 3 principal tasttrn marktts, annual 
avtragt, 1928-37 

[Short tons). 

·Product New York Boston PhUadel- Total phia 

42,426 276,621 
42,405 213,982 

50,462. 

Eggs·-------------------------------------------------- 194,382 39,813 
Butter------------------------------------------------- 130,493 41,084 
Cheese ..••• ------------------------------------------- 29,584 9,086 11,792 

16,534 145,130 Poultrf---------------------------~--------------------l--10_1_,42_1_1 ___ 27_,_17_5_
1 
_____ 

1 
____ _ 

Total •.••• --------------------------------·------ 455,880 117,158 113,157 686,195 

SoUBCB: Compiled from Department or Agriculture, Yearbook of Agriculture, 1930 through 1935; Agricul
tural Stotiltiu, 1936 through 1939. 

TABLE D-12 

Gross rtceipts 1 of dairy products in 3 principal tasttrn marktts from tht 
tributary arta,2 averagt 1928-37 • 

[Short tons) 

Product New York Boston Philadel- Total phia 

20,454 142,640 
38,227 196,682 
11,116 43,434 

Eggs .•••••••••• --------------------------------------- 93,554 28,632 
Butter·------------------------------------------------ 120,887 37,568 
Cheese .. ----------------------------------------------- 24, 943 7, 375 
Poultry------------------------------------------------ 64,072 20,514 10,641 95,227 

1------r-----~------1------Totai _______________ -----------·--------------- __ 303,456 94, 089 80,438 477,983 

1 Or0118 weight includes container and WrBpper. 
'Includes Dlinois, IndiBDa, Iowa, KB11888, Michigan, Minnesota, Nebraska, North Dakota, Ohio, South 

Dakota, and Wisconsin. 

SoUJtCI!: Compiled from Department or Agriculture, Yearbook of Agriculture, 1930 through 1935, Agricul
lural Stotiltia, 1936 through 1939. 

TABLE D-13 

Ptrctntagt of gross annual averagt rtctipts during 1929-38 1 rtuivtd during 
tht optn navigation stason, May to N ovtmber, inclusivt 

Product N-~ Phil a- Product New Boston Phil a-York Boston delphia York delphia 
------

Eggs __ ··--···---------- 54.4 55.9 56.2 Cheese _________________ 
63.8 66.8 63.6 

Butter ••••••••••••••••• 61.7 63.0 59.0 Poultry---------------- 62.6 57.1 54.1 

• These averages have been computed for the period 1929-38. However, since they cover a 1o-year interval 
It Is assumed that the proportion of 1928-37 average during the 7-month period to the total would not ditfer 
greatly from the proportion of 1929-38 average to the total. Hence, these average peroentages for the 1929-38 
periocl were epplied to the annual average of gross receipts for the period 1928-37. 

SoUIICI!: Compiled from Department of Agriculture, Yearbook of Agriculture, 1930 through 1935: Agrf. 
eullural Stotiltiu, 1936 through 1939. 

302155-41--10 
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TABLE D-14 

Gross receipts 1 of dairy products in 3 principal eastern markets from the 
tributary area 1 during the open nauigation season, ar~erage 1928-37 

[Short tcms] 

Product New 
York BOBtOD 

Eggs-----------------------·--------------------------- 60,893 16,005 
Butter.·----------------------------------------------- 74, fJ87 23,668 Cheese·------------------------------------------------ IS. 914 4, 927 

PhD a. Total delpbia 

11,495 78,393 
22,654 131,8011 

7,070 71,911 
&, 767 67,511 Poultry ------------------------------------------------1 __ 411.:..,_046--I·--I-1.;_7_IJ-l--_;_--I--_;_-

Total........................................... 181. 4311 li8, llJ 411,871 284,028 

I 01'0811 weight Includes container and wrapper. 
t Includes Dlinois, Indiana, Iowa. Kausas, Michigan, M!Jmeaota, Nebraska, North Dakota, Ohio, Soutll 

Dakota, and WisooDSin.. 

Bo11BCB: CompOed from Department of Agrleolture, y,.,booJ: tl{ A~ 1930 through 1936, Afri. 
cultund s:~. 1936 through 19311. 

TABLE D-lS 

Estimated in--season receipts 1 of eggs, butter, poultry, and cheese at N e111 York 
from tributary area States, annual ar~erage, 1928-37 

[Short tcms] 

Eggs Butter 

State of origin 6U 81.7 
Annual percent Annual percent 
receipts in receipts In - --

lliinoia ••••••••••••• 11,rn 9,643 14,962 9,232 Indiana ____________ 
10,430 6,674 2,440 1,605 Iowa _______________ 
32,630 17,6116 37,271 22,996 Kansas _____________ 
6,516 3,646 4,715 2,638 Michigan __________ 
1.688 918 4,188 2,58' 

Minnesota ••••••••• 10,915 5,938 81,704 19,561 
Nebraska •• _------- 4,354 2,369 14,170 8,743 
North Dakota.. ••••• (1) (1) 2,024 1,249 
Ohio _______________ 7,106 3,866 8,086 1,904 
South Dakota.. ••••• (1) (1) 662 408 
Wisoonsin. ••••••••• 2,288 1,245 8,106 3, 767 

r-----
Total •••••••• 93,654 60,894 120,837 74,687 

I 01'098 weight Includes container and wrapper. 
• Not separately ahown. 

Poultry 

82.11 
Annual percent 
receipts In 

8e8IIOD 

10,588 6,617 
4,646 2,903 

16,888 10,555 
8,996 &,622 

593 371 
11,102 6,939 
6,078 3,174 
1, 701 1,063 
1,3B6 866 
2,569 1,606 

626 329 

84,072 46,046 

Total Chels 

811.8 
Annual Beaslual Annual ~ receipts receipts receipts --
43,717 25,492 4,237 2,'103 
17,515 10,082 606 3B6 
86,689 61,247 so 32 
19,787 11,805 (I) (I)D 6,469 3,873 482 
53,721 82,438 172 110 
23,602 14,286 31 lJ 
3,725 2, 312 (I) (I) 

11,578 6,636 400 255 
8,231 2,014 (I) (I) 
8,1119 6,341 18,976 12,107 

278,511 165,626 24,943 1S,914o 

So'11BCB: Annual receipts compiled from Department of Agrienlture, Year hook of Agrleolture, 1930 through 
1935; Agricultural Statistics, 1936 through 1939. 
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TABLE D-16 

Estimaud in-season rtuipts 1 of tggs, butur, poultry, and chuse at Boston 
from tributary arta Staus, annual afltragt, 1928-37 

[Short tons] 

Eggs Butter 

State of origin 65.9 63.0 
Annual percent Annual percent 
receipts in receipts in 

season season 

-- -------IDinols _____________ 4,217 2,357 7,354 4,633 Indiana ____________ 
2,618 1,463 1,322 833 

1o---------------- 7,602 4,250 3,818 2,405 
Kansas ___ --------- 4,690 2,622 637 401 Michigan __________ 977 646 631 398 Minnesota _________ 

.. 715 2, 6.16 13,466 8,484 
Nebraska. __ -------- 2,419 1,352 2,883 1,816 North D&kota ______ (I) (1) 1,958 1,234 Ohio _______________ 1,394 779 1,672 1,053 South D&kota.. _____ 

~·> (1) 1, 735 1,093 
Wisconsin.... _____ --- I) (1) 2,092 1,318 ---------TotaJ ________ 

28,632 16,005 37,568 23,668 

• Gross weight include~~ container a.nd wra.pper. 
I Not specificaJly shown. 

Poultry 

57.1 
Annual percent 
receipts in 

season 

------
4,458 2,546 
1,612 920 
4,390 2,607 
1,809 1,033 

252 144 
4,019 2,295 
1,475 842 
1,391 794 

105 60 
886 606 
117 67 ---

20,514 11,714 

Total Cheese 

66.8 
Annual Seasonal Annual percent 
receipts receipts receipts in 

season 
------------

16,029 9,536 556 371 
5,552 3,216 98 65 

15,810 9,162 fJ ~ 7,136 4,056 
1,860 1,088 124 83 

22,200 13,415 <·~ r) 6,777 4,010 ~:) ') 
3,349 2,028 ') 
3,171 1,892 22 16 
2,621 1,599 (1) (I) 
2,209 1,385 6,576 4,392 

f--- ---
86,714 51,387 7,375 4,926 

SoUBCII: Annual receipts compiled from Dep&rtment [of Agriculture, Yea.rbook of Agriculture, 1930 
through 1935; Agrlcultur&l Statistics, 1936 through 1939. . 

TABLE D-17 

Estimaud in-season rtuipts 1 of tggs, butttr, poultry, and chuse atPhiladtlphia 
from tributary arta Staus, annual afltragt, 1928-37 

!Short tons] 

Eggs Butter 

State of origin 66.2 59.0 
Annual percent Annual percent 
receipts in receipts in 

season season 

-------
Dllnols _____________ 3,576 2,010 2,946 1,738 lndi&D& ____________ 

930 523 813 480 Iowa. _______________ 8,889 2,186 4,036 2,381 Ka.nsas _____________ 
2,002 1,125 217 128 Michiga.n __________ 1,047 588 331 195 

Minnesota._-------- 5,653 3,177 24,446 14,423 
Nebraska. __ -------- 834 469 2,467 1,456 North D&kota ______ (I) (I) 90 53 
Ohio __ ------------- 1,392 782 585 345 South D&kota ______ (') (I) 217 128 Wisconsin __________ 

1,131 636 2,079 1,227 ------------TotaJ ________ 20,454 11,496 38,227 22,554 

• Gross weight includes container a.nd wra.pper, 
I Not separa.tely shown.. 

Poultry 

54.1 
Annua.l percent 
receipts in 

season 
------

1,280 692 
655 354 

2, 780 1,504 
1,208 654 

29 16 
2,868 1,552 

879 476 
456 247 
132 71 
246 133 
108 58 ------

10,641 5,757 

Total Cheese 

63.8 
Annual Seasonal Annual percent 
receipts receipts receipts in 

season 
------------

7,802 4,440 1,457 927 
2, 398 1,357 36 23 

10,705 6,017 4 3 
3,427 1,907 (') (') 
1,407 799 195 124 

32,967 19,152 169 107 
4,180 2,401 ~:~ ~:~ 546 300 
2,109 1,198 24 16 

463 261 (') (1) 
8,318 1,921 9,231 6,871 ------------

69,822 39,807 11,116 7,070 

BoUBCII: Annual receipts compiled from Dep&rtment of Agriculture, Yea.rbook ot Agriculture, 1930 
through 1935; Agricultural Statistics, 1936 through 1939. 
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TABLE D-18 

All-rail ratu on butttr, tggs, and poultry from Grtat Lakt.r port.r to Ntw York, 
Boston, and Philadtlphia 

[Cents per 100 pounds] 

Point of origin New Boston Phlladel· Point of origin New Boston Pbiladel· 
York phia York phia 

-----
Cleveland.------------ 61 64 67 Milwaukee ••. -----···· 80 81 80 
Toledo ••••••• ----- ••••• 66 68 66 Green Bay ••••••••••••• 82 84 82 
Detroit.-----·--·-·-··- 66 68 66 Duluth •••••••••••••••• 114 120 114 
Chicago .•••.••••••••••• 80 81 77 -

TABLE D-19 

Estimattd staway ratts on tggs, butttr, and poultry from Grtat Lakts port.r 
to New York, .Boston, and Philadtlphia, bastd on 70 ptrctnt of prutnt 
all-rail ratt.r 

Point of origin 

Cleveland ••••••••••.•• 
Toledo .•....••••••••••• 
Detroit •..••••••••••••• 
Chicago .••••••••••••••• 

New 
York 

43 
46 
46 
M 

Boston 

46 
48 
48 
67 

[Cents per 100 pounds] 

Philadel· Point of origin phia 

40 Milwaukee •••••••••••. 
46 Green Bay ••••••••••••• 
46 Duluth •••••••••••••••• 
64 

TABLE D-20 

New Boston Philadel· 
York pbla 

------
M 67 66 
67 59 57 
80 84 90 

Chargts for ict and salt in tht shipmtnt of tggs, butttr, chttst, and drustd · 
. poultry, by Statu 

State 

Illinois: 
Joppa •.••••••••••••••••••• 
Other points •••••••••••••• 

Indiana: 
Jeffersonvtlle .••••••••••••• 
Other points .••••••••••••• 

Iowa ------------------------
Kansas ••••• ---- ..•••••••••• --
Michigan: ' 

Upper Peninsula •••••••••• 
Lower Peninsula •••••••••• 

Ice per Salt per 
2,000 100 

pounds pounds 

$4.50 $0.76 
4.00 .75 

4.50 .75 
4.00 .75 
4.00 .76 
4.00 .75 

3.50 • 75 
4.00 .75 

Ice per Salt per 
State 2,000 100 

pounds pounds 
------

Minnesota .••.•.••..••.••••••. $3.50 $0.75 
Missouri.. ...•••••.•••.•••.•.• 4.00 .75 
North Dakota .••••••••••••••. 3.50 .75 
South Dakota ••••••••..••.... 3.50 • 75 
l:>hio ...• -········------------ 4.00 .75 
Maryland .••••••••••••••••••• 4.00 • 75 
Pe~nsylyania .•••••••••••••••• 4.00 .75 
WISCODSID •••••••••••••••••••• 3.50 .75 
New York ..••••••••••••••.••. 4.00 • 75 
Kentucky 1 ••••••••••••••••••• 1 4. 50 .75 

1 Except Fulton, Henderson, Latonia, Loulsvtlle, Paducah, Russell, Stevens, Kentucky, which charges 
are $4 and $0.75. 
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TABLE D-21 

Estimated savings 1 on butter, eggs, and poultry from Great Lakes ports to 
New York, Boston, and Philadelphia 

(Cents per 100 pounds) 

To To To Phil- To To To Phil-Point of origin New Boston adelphia Point of origin New Boston adelphia York York 
--r-· ------

Cleveland. _____________ 18 19 17 MU-uk:ee. -----·----- 24 24 24 
Toledo ___ ------------- 19 20 19 Green Bay _____________ 25 25 25 Detroit ________________ 

19 20 19 Duluth.~-------------- 34 36 34 Chicago ________________ 24 24 23 

r Arithmetic difference between 'l'tes shown in table D-18 and D-19. 

TABLE D-22 

Estimated savings on butter, eggs, and poultry, on the basis of a feasible com
bination rate equal to 88 percent of the all-rail rate from interior points to 
New York, Boston, and Philadelphia 

[Cents per 100 pounds] 

New York. Boston Philadelphia 

Point or origin 
All-rail Saving All-ran Saving All-rail Saving rate rate rate 

---------------
Columbus, OhiO------------------------- 65 08 72 09 61 111 
Evansville, Ind.-------------------------- 84 10 88 11 80 10 
Fort w ayne\vlnd. _ ----- _________ --------_ 72 09 74 09 68 08 

~:U~w~ w~:::::::::::::::::::::::::: 1111 13 110 13 1111 13 
80 10 81 10 80 10 

Richland enter, Wfa ____________ ·------- 98 12 101 12 96 12 
Minneapolis, MinD----------------------- 114 14 120 14 114 14 

~;,!'~~~~iiUi::::::~=~==:::::-::::::: 114 14 120 14 114 14 
142 17 147 18 142 17 

Blue Island, ID--------------------------- 80 10 81 10 77 09 
Peoria, m ____ ...•••.. ------------------ __ 85 10 87 10 82 10 
Alma, Mich __ --· ----------· -------------- 74 09 76 09 74 09 
Mason City, lo-------·--·-------------- llO 13 ll4 14 106 13 

~~~N~W:J[:::_::::::::::.::::::::::::: 88 11 90 11 84 10 
142' 17 147 18 142 17 

Bismarck, N.Dak .•••••••••••••••.•••.••• 161 19 166 20 161 19 
Watertown

8 
N. Dak ••••••••••••••••••• ___ 136 16 141 17 134 16 

~:.~e:mNebr~~~·::::::::.::::::::::::::: 144 17 149 18 142 17 
124 16 128 16 120 14 

~~~k'!.s~~~~: :::::::::::::::::::::::::: 140 17 147 18 135 16 
124 16 131 16 119 14 

Kansas City, Mo-----------------------·- 119 14 126 16 114 14 

NO'rli.-Qn the basis of this tebulatlon, an average saving of between 16 and 20 cents per hundredweight, 
or $3 to $4 per short ton, would seem to be a fair estimate for the combined shipments from the interior points 
of the tributary area. 
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TABLE D-23 

· Dir~a tdl-#-ail rates, s~tlfllay rate 011 the basis of 70 P"Cn&t of rail rates, aflll 
estiffttlletl s~tlflltry SaftftgS Ofl clceese ft'Ofrl, poi filS 011 14ke to N nil york, 
Bost011, t~fttl PhilaJelphitl 

(Oeata per 111D pctllllds) 

ToN-Yarll: To .... ToP"O..Wpbja 

PoiDt ~ arigiD 8eaway 
aea-;r_B! ·~ a:: IS:: .... ratA~. 'IV .... .... ~ ... po!l'll!llt -me ... '::H' ... pereeu --~nil eflllil 

ClevdaDd_ __________ 
rn 411 17 eo a 18 Ill ~ II Toledo ______________ eo 42 18 M 46 II eo a 18 Detroit.. _____________ eo 42 18 M 46 II eo a 18 

Chieai!O--------~ 74 62 22 75 Ill 22 '10 .. 21 Mihraukee ___________ 74 62 22 7li Ill 22 74 a 22 a.- Bq ______ .,. 61 • 78 ii • ,. il • DoludL.. __________ 
----- ------ --- ----- ---- ----

TABLE D-24 

All-rail rates, carload lots, anulmml, naporatetl, afltl powtlnetl ,.ilJ: 
(Cmta periOD pctllllds) 

~ m___ ____________ _ 
Peoria. m_ _ __ _ 
Jndianapnlis, IDd..-------------
Detroit, MidL.---·-----------
NorthJield. MimL-----···----
Bt. Paul, MimL--------··--------
Bt. Louis, MO-------------··-----
CievelaDd. Ohio.---------
Hamilt.oa, Ohio. --· 
Toledo, Ohio---------------
Foudnlae. WiL------····--
Merrill, WiB-----------------
MilWllllkllll. Wil--------··-----

Ill 
65 
ill .... 
4111 
4111 
lill 
41 • .... 
54 
Iii 
i1 

Neor 
Ycrt. 
N.Y. 

II 
54 
D 
41 
M 
M 
65 • ... 
41 
51 
65 
i1 

42 .. 
G 
411 
83 
62 
51 
35 • 411 
51 
65 
42 

87 
811 
78 
Ill 
II .. 
85 
'II 
7li 
78 
81 
811 
10 

ft 
10 
86 .. 
116 
17 
lie 
II 
83 
10 
lie 
Ill 
Ill 

117 
115 
llO 
118 
111 
121 
lll 
117 
107 
Ill 
110 
us 
Ul 



AppendixE 

GREEN COFFEE 

Section 1 

UNITED STATES IMPORTS AND CoNSUMPTION 
oF GREEN CoFFEE 

The production of green coffee is confined principally to areas in North America 
(Mexico and Central America), South America, Africa, and Asia. South America, 
especially Brazil, predominates in world production. Table E-1 shows that 
South America accounts for approximately 80 percent of the world total. 

As is the case of production, South America is outstandingly the world's leading 
exporter of coffee. The countries of Brazil, Colombia, Venezuela, and Ecuador 
account for more than 70 percent of the total moving in international export trade, 
as shown in table E-2. 

Records of the United States Maritime Commission, as presented in table E-3, 
show that imports of green coffee into the Uni'kld States during the period 1929-38 
averaged 860,000 short tons annually, with 93 percent of the total originating in 
South America, Central America, Mexico, and the West Indies. The east coast of 
South America alone supplies approximately 62 percent of total imports. Prin
cipal United States ports of entry are New York, New Orleans, and San Francisco, 
in the order named, with lesser quantities being imported through several other 
ports along the Atlantic-Gulf-Pacific coastal rim. Customs districts of principal 
importation in 1937 were as follows: • 

Cuatoou dlltrld Sllmi 1ot1.t 

NewYork------------------------------------------ 42~264 
New Orleans---------------------------------------- 205,869 
SanFrancisco--------------------------------------- 79,397 
Massachusetts-------------------------------------- 32,134 Galveston __________________________________________ 27,963 

LosAngeles----------------------------------------- 2~600 
Maryland-------------------·---------------------- 11, 121 

Total, 7 districts------------------------------ 811,348 

Grand total imports--------------------------------- 848, 549 
Percent 7 districts of grand total---------------------- 95. 6 

The value of green coffee imported into the United States has fluctuated but 
little since 1931. The annual average import value for the 5-year period 1931-35 

·was 8.7 cents per pound. In 1936, the value was 7.7 cents; in 1937, 8.9 cents; and 
in 1938, imports were valued at 6.9 cents per pound. 

The United States consumes practically all of the coffee it imports. Net 
imports per capita in 1937 amounted to approximately 13 pounds of green coffee, 
equivalent to about 11 pounds of roasted coffee. Coffee is a commodity having 
extensive distribution in its processed state, and as it is consumed directly by the 
population, consumption in any particular area may be safely estimated in close 
proportion to the population of the area. 

a Department of Commerce, Fordgfl Commno:. and Naoigation ottM UflfUtf Statu, 1981. 
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Section 2 

SHIPMENTS OF CoFFEE INTO THE GREAT LAKEs 
TRIBUTARY AREA 

Green coffee is purchased in several different ways: F. o. b. country of origin, 
or New York, or New Orleans, appear to be the methods adopted by the larger 
importers. This group, and the companies marketing special brands, have ware
housing facilities at porte properly situated for serving large sections of the 
country and, 88 different localities desire different tastes, much of the testing and 
blending is done at these porte, preparatory to forwarding the raw product to 
roasting and grinding plants in the hinterland. This is not to say that all coffee 
moves unroasted into the interior. It is believed that a llisable movement of 
roasted coffee reaches the inland sections from seaboard points. Roasting of 
coffee has not been dealt with specifically since the Biennial CeDBUB of Manufao
tures taken in 1931. At that time, the Bureau of the CeDBUB reported 917 estab
lishments whose value of products manufactured totaled $271,494,581. The 
amount of coffee actually roasted in 1931 was 1,233,494,343 pounds (617,000 short 
tons), with a value of $249,514,274,. The same data show plant location to be 
distributed rather generally throughout the country, with New York, California, 
Pennsylvania, Illinois, Texas, Ohio, Missouri, and Louisiana accounting for 505 

. establishments. It is believed that the 1931 data are generally representative of 
the present situation. 

Important roasting points are located in the area adjacent to the Great Lakes, 
especially in the States of Minnesota (Duluth, Minneapolis, and St. Paul) ; 
Wisconsin (Milwaukee) ; Illinois (Chicago, Barrington, and Peoria) ; Ohio (Cin
cinnati, Cleveland, Toledo, and Dayton); and New York (Buffalo). 

The position of the group of States, bordering on the Great Lakes, in the coffee 
roasting and grinding industry is revealed in table E-4. This table shows that, 
in 1931, the tributary area roasted nearly 30 percent of the coffee roasted in the 
country 88 a whole. The Chicago Industrial Area accounted for 12.6 percent. 

Green coffee moves inland from New York to the Great Lakes region, all-rail 
and rail-lake, principally via the former, with the all-water route via the New 
York Barge Canal remotely competitive. Data are not available to show the 
extent of these movements statistically. From New Orleans, coffee also moves 
into the Great Lakes region. This movement is chiefly by rail, with much smaller 
tonnages moving barge-rail and all-barge via the Mississippi River system to 
points in Minnesota, Illinois, Ohio, and Missouri. A partial record of the ton
nages moving from New Orleans by way of these routes to certain interior States, 
both bordering on and off the Great Lakes, during the 9-month period, January 
1 to September 30, 1938, is shown in the following table: 1 

Shod Short Shod Shol"t Short Short 
State tons, aiJ. tons, aiJ. tons, State tons. all- tons, all- tons. 

rail barge harg&-raiJ rail barge ~rail 

Dlinois _____________ 17,743 2,037 8,681 Ohio.-------------- :S,lJJS 2,645 535 
lndiaua_ __________ 975 35 756 Minnesota. ....••.. f,296 423 1,477 

~~~~======= 
2,964 249 389 Nebraska. •...••••• 1.4110 2,676 

:ao.m 8,853 142 Kansas.----------- 1.419 110 
2,079 414 Soulh Dakota _____ 99 ·--------- _______ ... _ ... 

Other data,• based on the calendar year 1938, show that 6,000 tons moved up 
the Mississippi from New Orleans on to the Illinois waterway, with 3,000 tons 

t 
I War Department, Oml...,....., 8t41Utia, W'aur-Bonu a-- o{U.. tTaiW 8blt& 
I Interstate Commerce Commission, Docket 26712, exhibit 1287. 
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being received at Chicago; St. Louis received 20,000 tons by water; 7,500 tons 
moved into the Ohio River from the Mississippi; and 3,000 tons were received at 
MissiBBippi River points north of St. Louis. The San Francisco imports are 
principally for consumption in Pacific Coast territory. 

Section 3 
THE CosT OF TRANSPORTATION AND PoTENTIAL SAVINGS 

The ocean rate on green coffee in bags from Brazil (Santos) and Venezuela to 
New York, and other ports within the North Atlantic range, as well as to New 
Orleans, was 50 cents per 100 pounds in August 1939. From Colombia and 
Ecuador the rates were higher. The Brazil rate to Montreal was 58 cents per 
100 pounds; from Venezuela 55 cents; while from Colombia and Ecuador, the 
rates were also somewhat higher than the Brazil rate. 

The rates from New York and New Orleans to Chicago, all-rail, the route over 
which the greater portion of the coffee moves, were 44 cents and 41 cents per 100 
pounds, respectively, in the winter of 1939-40. By way of the water-rail routes 
into Chicago from coastal points, the rate from New York was 41 cents, and 34 
cents from New Orleans. The all-barge rate to Chicago from New Orleans was 
33 cents per 100 pounds. A compilation showing present rates to representative 
Great Lakes ports and to certain interior points, together with the supplemental 
cost of transportation by way of the proposed Great Lakes-St. Lawrence project, 
is presented in table E-5. 

In this table the present cost of transportation from port of entry to inland 
points through various routes is given in cents per hundred pounds in the first 
column of figures. In the next column the supplemental cost of ocean rates in 
comparison with rates existing in August 1939 to New York and New Orleans is 
stated. The rate then from Brazil to New York or New Orleans was 50 cents 
per 100 pounds. The rate to Montreal was 58 cents. It is assumed that the 
Montreal rate will probably apply to Great Lakes ports. Thus, an 8-cent sur
charge over the present rates to New York and New Orleans would be the added 
transportation cost of American imports of green coffee into Great Lakes ports. 
In addition to this surcharge, an allowance has been made for transportation 
inland from lake ports to points in Ohio, Indiana, Illinois, and Minnesota, which 
are at some small distance from the lake ports. These additional allowances are 
in some cases for truck; in other cases, for rail transportation. It is assumed 
that to important metropolitan centers where there may be return cargo, reason
able truck rates would be established from lake ports. For instance, from Erie 
to Pittsburgh a 20-cent truck rate was assumed. From Toledo, Ohio, to Cin
cinnati, Ohio, similarly, a 20-cent truck rate was considered. From Chicago to 
Indianapolis a 25-cent truck rate was allowed. All these figures are per 100 
pounds of green coffee. These rates are quite liberal when one compares them 
with existing fifth-class rail rates, which, from Chicago to Indianapolis, are 28 
cents.· It is very probable that when the St. Lawrence is opened, the railroads 
will establish commodity rates on green coffee, which would be substantially 
lower than this 28 cents, so that the trucking allowances herein are amply con
servative. Then, on the basis of the 8-cent surcharge on the ocean rate, plus the 
inward transportation cost, the net saving was calculated. This net saving was 
converted into equivalents per ton, the last column in table E-5. 

The next step in the calculatipn of available tonnage and saving in cost of 
transportation was to estimate the consumption of green coffee in the tributary 
area, the proportion that m{ght move during the open navigation season, and then 
by application of appropriate per-unit savings to estimate potential total saving 
on the movement of green coffee via the St. Lawrence. In order to calculate 
the consumption of green coffee in the tributary area, the average imports of green 
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coffee durin~ the years 1929-38 inclusive, were taken. This figure was 860,688 
short tons. · Then the percentage of coffee roasted in certain industrial areas and 
States within the tributary area, as given in table E-4, was applied to this average 
figure of imports. The total for the tributary area designated in table E-4, 
namely, 29.9 percent of green coffee roasted in the country during 1931, when 
applied to this average import figure, gave a figure of 257,346 tons of green coffee. 
This, of course, is based upon the assumption that the ratio of coffee roasting in 
these areas during 1931 is representative of the importation of green coffee during 
the course of the decade in question. This method was considered better than the 
usual method employed in estimating the tributary area portion of coffee imports, 
namely, application of per capita consumption of roasted coffee to the population 
in the tributary area. It is superior in that it concerns principally the require
ments of the coffee-roasting industry and escapes the error introduced in the other 
method of computation where consumers following their peculiar tastes might 
be purchasing certain brands of coffee roasted in centers outside the tributary area. 

The allocation of imports of coffee on the basis adopted in this report to the 
various industrial areas and States in the Great Lakes region is given in the first 
column of table E-6. An allowance must be made, however, for the proportion 
of imports that may move into the area during the open season. For this purpose, 
an examination was made of the seasonality of green coffee imports during the 

· years1936, 1937, and 1938. On the basis of the average monthly imports during 
those years, it appears that a little over 51 percent of green coffee bas been im
ported in the United States during those 3 years in the 7 months, May to Novem
ber, inclusive. Without considering the possibility that with the opening of the 
St. Lawrence there niay be a tendency for the coffee-roasting industry to take 
advantage of savings in transportation costs and import a larger percentage of 
their green coffee requirements during the open navigation season, t~ 51-per
cent factor was applied to the total annual import figures. The result is that 
131,246 short tons of coffee would be potential traffic for the St. Lawrence. 
This, to repeat, is on the basis of 1929-38 average annual imports as allocated to 
the tributary area on the basis of 1931 census figures of the coffee-roasting industry. 
The appropriate unit savings as applicable to each industrial area and State 
were applied to the corresponding tonnages. 

In selecting the unit savings from table E-5, care was taken to obtain the most 
reasonable figure. Where there is only one route in use at the present time, such 
as rail from New York, the unit saving used was the one given in the last column 
of table E-5. On the other hand, where more than one route was available, such 
as, for example, at Chicago, the rate of saving calcu~ated on the basis of the route 
that was considered to be most nearly competitive was used as the average saving 
per unit. Chicago, for instance, might obtain its coffee through any one of five 
different routes; name~, rail or rail-lake combined from New York, and rail
barge, rail, or all-barge from New Orleans. The savings by these different routes 
vary all the way from $7.20 on all-rail from New York to $5 per ton on all-barge 
from New Orleans. The most competitive route in the summertime would be 
rail-lake from New York, which would cost 41 cents per 100 pounds or $8.20 per 
ton. On this basi,!!, the saving when the Seaway is available would be $6.60. 
Th.UI same saving would also apply in comparison with all-rail transport from New 
Orleans. However, since some small amount of coffee is transported from New 
Orleans by barge-rail and by barge, on which the savings are respectively $5.20 
and $5 (there were more than 10,000 tons moved by these routes in 1938), in· 
stead of the $6.60 saving, a flat $6 was applied to the total open-season importa
tion in the Chicago area. For the balance of Illinois, a much lower rate of saving 
was taken; namely, $3 per ton. This was done to allow a sufficient differential 
for any possible cost of inland transportation from Chicago to other points in 
Illinois. This was considered to be fair, particularly in view of the rates of savings 
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indicated in such places as Barrington and Peoria, Ill., as shown in table E-5, · 
where the savings in transportation costs via the St. Lawrence might be. any
where between $1 and $4.60, depending on whether the alternative routes are 
all-barge from New Orleans, the lowest-cost competitive route, or all-rail from 
New York. Calculated in this manner, the total potential saving on the impor
tation of green coffee during the season of open navigation appears to be in the 
neighborhood of $612,000, as shown in table E-6. This figure is based on average 
consumption during the 10 years 1929 to 1938. It allows only 51 percent of 
total imports into the tributary area as potential traffic during the open navigation 
season. 

Some allowance must be made for three factors which will affect the potential 
tonnage and potential saving when the Seaway becomes a fact in the future. 
First, with the growth of population, consumption, and-therefore importation of 
green coffee, will increase. In the second place, with substantial saving in trans
portation costs available during the open season of navigation, it is very likely 
that the proportion of total requirements imported during the summer and fall 
months will increase to more than 51 percent. Finally, when the Great Lakes 
ports become importing centers, the railroads are likely to establish commodity 
rates on green coffee which will be lower than the fifth-class rates, and correspond
ingly, competing trucking companies would lower their rates. This last item can
not now be estimated. Some allowance, however, may be made for the first two 
possibilities. By 1950, medium estimates of population indicate that there will 
be an increase of some 12 percent over 1940. As per capita consumption of 
coffee has remained fairly stable during the past many years, at around 11 pounds 
of roasted coffee or the equivalent of 13 pounds of green coffee, it would be expected 
that the middle western coffee-roasting industry would participate equally in 
this increased consumption. Hence, one may assume a 12-percent increase in 
the tonnage considered to be potential. When applied to the imports of the tribu
tary area during the open season, or 131,246 tons, a 12-percent increase would 
indicate an additional tonna~te of 15.720, or a total tonnage of about 147,000 tons. 
Again, upon the assumption that each area would participate equally in the growth 
of the market, the total potential saving might be increased by 12 percent to 
$685,000. . 

If the roasters of green coffee in the tributary area make a practice of importing 
a larger percentage of their requirements during the open navigation season, then, 
of course, the potential tonnage and the saving would increase correspondingly. 
For instance, if they imported 61 percent rather than 51 percent of their require
ments during the 7 months of open navigation, the tonnage might be increased 
to 175,000 tons and the saving would increase by $130,000, or a total saving of 
approximately $815,000. 

TABLE E-1 
World production of grun co.f!u, arJeragu 1925-29, 1930-34, and annual, 

1935 and 1936 
[Short tons) 

, Producing countries Average Average 
192&-29 1930-34 1936 11136 

1,872,998 1, 712,304 
252,384 264,000 

61,100 72,000 
7,920 f,920 

1,694,402 2,056,824 
487,938 455,268 

2,182, 340 2,512,092 

77.6 81.11 

Brazil.. ..•••• ~----·-···-····-------···-·-······--···-··- 1, 323, 683 1, 425,085 Colombia______________________________________________ 165,700 213, 101 
Venezuela.. ••••••••••••••••••••••••••• ~--------------··- 60, 152 53,500 
Ecuador_ •• -·-····--·-···-·---------- --------------···-l--:~7:.:., ::.,40;.:.5-l-:--:::~8:..:, 9,.:::63:-l--:-:~~-l--:-~.;;:: 

Total, South America·-------··--····-·--···----- 1, 556,940 1, 700, 649 
Total, all other principal countrfes _____________________ 

1
-;-;3;;;:69;;-'-;-;25;;;7·I--;;--;-;406;;;''-;;73:;;;1:-I--::-::::Z.::,;.:.-I--:=-:=:= 

Total, all oountrles ••••••••••••••••••••••••••••••• ,=l=, 926~, ?f19~7=l=2=·=107~,~3i'j80f:l======io~:l=====l;~ 
Percent South America of total production_____________ 80.8 80.7 

SoVBCJ:: New York Collee and Sugar Excbange, Inc., New York, N.Y. 
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TABLE E-2 

International export trade in green coffee, aoerages 1925-29, 1930-34, 
· and annual, 1935 and 1936 

Exporting oountrles 

[Short tons) 

Average 
1112&-29 

Average 
1930-34 1935 1936 

Brazil__________________________________________________ 932,696 987,860 1,013, 815 938,211 

Colombia ••••••••••••••••••••••••••• ~------------------ 162,077 209,039 249,263 260, m 
VenetueJa.._____________________________________________ 69,109 110,463 69,137 67,858 
Eclllldor ----------------------------------------------- 7,169 10,"'1 13,700 16,21:1 

~--~-~-----~~~--~----~ 
Total, Sonth Amerloa____________________________ 1,161, 051 1,:167, 763 1, 336, 005 1, 282,008 

r-=~==I=====F=====F==~ 
Total, Including all other principal exporting countries. 1, 610, 026 1, 662, 726 1, 741, 369 1, 780, 863 
Percent South America of total exporting countries..... 76. 9 76. :J 76. 7 7:1.0 

SoUBCB: Department of Agrlcnlture, ADricultural 8tatiltfu, 1988, p. 424.. 

TABLE E-3 

United States imports of green coffee by regions, 1929-38 

[Short tons) 1 

North East West 

Year Total West Meidco Central coast coast coast 
Indies America South South South 

America America America 

1929 _____________________ 
772,332 14,943 19,715 811,929 127,345 479,447 20,961 

1930. -------------------- ~.745 13,177 22,730 96,239 132, 139 533,178 26,800 
193L -------------------- 896,758 11,324 21,489 69,583 122,933 611,642 38,764 
1932.-------------------- 776,244 17,144 13,649 92,458 123,487 456,581 29,044 
1933-----------.--------- 834,637 20,550 34,514 107,356 112,864 6:M,172 22,468 

1934 _______ , _____________ 
829,848 14,392 28,573 1m, 289 106,068 518,312 26,407 

1935.-------------------- 895,643 14,213 21,900 149,588 107,832 5110,432 24,484 
1936.-------------------- 918,763 29,959 36,951 155,488 103,621 525,965 30.792 
1937--------------------- 886,255 32,197 25,638 190,128 119,500 446,439 27,214 
1938.-------------------- 956,655 I 38,351 25,510 67,984 I 217,318 556,164 24,376 

Average 1929-38. _. 860,688 20,625 25,076 110,904 127,320 621,233 27,130 

1 Original figures were stated In oargo tons. Conversion factor: 1.12 short tons In 1 cargo ton. 
• Estimated. 
So.uBCB: Maritime Commission. 

AD 
other 

1-----
22, 99ll 
16,482 
21,033 
43,881 
12,713 

32,807 
17,104 
35.987 
45,049 
36,953 

28.""' 
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TABLE E-4 

Coffee roasting and grinding in the Great Lakes tributary area, 1931 

Chicago-Indiana area.. _______________________ _ 

Balance of Illinois .. -------------------------
Indianapolis area.. •• -------------------------
Balance of lndiana..-------------------------
Detroit &rea..---------------------------------Balance of Michigan ________________________ _ 

Minneapolis-St. PauL-----------------------Balance of Minnesota _______________________ _ 

Cleveland -------------------------------
Cincinnati area a_----------------------------
Toledo_--- _____ -----------------------------Balance of Ohio _____________________________ _ 
Milwaukee __________________________________ _ 
Balance or Wisconsin._ ______________________ _ 

Bnftalo ----------------------------------
Rochester--------------------------------
Pittsburgh _____ ------------------------------

Cotree roasted and ground 
Nwm~r---------,---------,---------
ofestab
lishments 

48 
11 
7 
8 

20 
7 

16 
4 

10 
13 
9 

15 
10 
6 
7 
5 

16 

Pounds 

155, 170, 000 
6, 268,696 
4, 548,000 
4,040, 71i6 

14,103,000 
9, 395,611 

18,791,000 
6, 807,489 

21,349,000 
22,683,000 
32,023,000 

2, 766, 117 
13,436,000 
4,460,840 
8,300,000 
9,636,000 

34,m,ooo 

Value 

$31, 189, 250 
1,190,694 

873,299 
779,951 

3,243, 682 
2, 159,820 
4,491,252 
1,643,684 
3, 992,224 
4,241, 738 
6, 988,336 

609,889 
I, 746,598 

682,072 
1,596,890 
1,821,452 
5,938,433 

Percent of 
United States 

based on 
quantity 

12.6 
.5 
.4 
.3 

L1 
.8 

1.6 
.6 

L7 
LS 
2.6 
.2 

Ll 
.4 
.7 
.8 

2.8 

Total above----------------------- 210 368, 504,409 71, 989, 264 

Total United States __ ------------------------l===91=7=l==1,=233~,=494,=343====1==2=49=,=61=4,=2827=.=49 =f_=_=. _=_= __ =_= __ =_=_
29
_=_.=_

9
_ 

Percent of areas to United States _____________ ---------- 29.9 

1 Includes 2 counties in Kentucky. 

BoUBCB: eenau. of Mtmufadwa, 1981. 

N OTB: The percentage of lllllm of rwodt.uU tor tM coffee IJ'IId lfJiCII, roasting and grinding industry for each 
area to the total ..Um of produtt1 for the United States was applied to the total value of cotree roasted to obtain 
value of coffee in each area. The relation between lllllm of coffee rowed and ..Uue of aU produttl was very 
consistent throughout the States. 
St~.:":~t;:bi~~ a!:a ?fe~ding the value of cotree roasted by the average price per pound for tha 
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TABLE E-S 

Indicated sarnngs on the transportation of grun cof!u 
rna the St. Lawrence Seaway 

(Cents per 100 pounds) 

Additional cost via Indicated aa-'-8 

Bt. Lawrence ·-

Destination 

Port of entry Route 

Bhipline Inland 
surcharge truck (t) 

Rate over or rail (r) 
~~ rate 

Cents 
per 100 
pounds 

Per 
Short 
ton 

Rochester, N. Y --------- New York •••• Rail _________ _ 8 Buffalo, N. Y ------------ ____ do ________ ••••• do ______ _ Pittsburgh, Pa ___________ ••••• do _____________ do _______ _ 
Cleveland, Ohio ••••••••••••••• do _________ ••••• do. ______ _ 

28 
30 
31 
33 
33 
34 
28 
35 
39 
32 
•ll 
ll 
44 
41 
41 
34 
33 
45 
41 
34 
48 
41 
33 
44 
41 
48 
66 
48 
80 
63 
66 
66 
49 
48 

: -----iiT 
:10 $(.00 
22 '-40 a .80 

Akron, Ohio __________________ do ______________ do ________ _ 25 &.00 
10 2.00 Toledo, Ohio _________________ do ______________ do ________ _ 

Ctn~~~~~~:::::::: -~~~~~~:: ::rr..::::::::: 
---------- 31 6.:11 

:10' ---------- --------
Do------------------- New York •••• _____ do __ ----Detroit, Mich ____________ ••••• do ____________ do _____ _ 

lndianapolia •• ---------- ••••• do ______________ do ________ _ 
Do._________________ New Orleans. • •••• do ________ _ 

Chicago, ID-------------- New York •••• _____ do ________ _ Do ___________________ ••••• do_________ Rail-lake. ____ _ 
Do.---------------- New OrleBDIIL RaiL. ________ _ 

~:::-::::::::::::::: :::::~~==::::: ~~-~::::: 
Banington, ID----------- New York •••• RaiL _________ _ 

Do__________________ New Orleans •• _____ do ________ _ 
Do _______________________ do_________ Barge-rail. ___ _ 

Peoria, DL--------------- New York ____ Rail _________ _ 
Do___________________ New Orleans _______ do ______ _ 

:10& 7 L40 
lll t 11 2. \JI 

:H 4.80 
8 LeO 
8 LBO 

36 7. \JI 
aa &.60 
33 8.60 
26 6.\JI 
25 &.00 
23 4.80 
19 3. 80 
12 2. 40 
\JI 4.00 
13 2.60 

De!------------------ _____ do_________ Barga ________ _ 
Milwaukee, Wis.________ New York.... Rail __________ _ 

Do _______________________ do_________ Rail-lake _____ _ 
5 1.00 

36 7. \JI 
33 8.60 

Do___________________ New Orleans.. Rail-----------
Dnluth, MinD----------- New York •••• _____ do ________ _ Do ________________________ do_________ Rail-lake. ____ _ 

35 7.00 
68 11.80 
40 8.00 

Do·------------------ New Orleans.. RaiL _________ _ 62 10.40 Do ________________________ do_________ Bsrge.rall ____ _ 
Minneapolis-8t. PauL ••• New York •••• RaiL ________ _ 

DO------------------- _____ do_________ Rail-Jake. ____ _ 

45 9.00 
38 7.60 
28 6.60 

DO------------------- New Orleans.. Rsil __________ _ 21 '-\JI Do ________________________ do_________ Barga ________ _ 16 a.oo 

TABLE E-6 

Potential tonnage and sarnngs in transportation costs on importation 
of grun coffee into the tributary area 

Estimated I Imports in 
Imports open season 

(short tons) (short tons) 

Saving 
per ton 

Total 
saving 

Chicago Industrial .Area................................. 108, 447 65, 308 $6. 00 $331, 848 
Balance of lliinois______________________________________ 4, 303 2, 196 3. 00 6, 585 

w.3:.':po~li~%:;.;-:::::::::::::::::::::::::::::::::::: t ~ t ~~ ~: ~ ~ ~~~ 
Detroit--------------------------------------------- 9, 468 4, 828 4. 80 23,174 
Balance of Michigan·---------------------------------- 8, 885 3, lill 8. 00 10,533 
Minneapolis-St. PauL--------------------------------- 12,910 8, 684 4.:10 27,653 
Balance of MinnesotB---------------------------------- 6, 164 2, 634 8. 00 21,073 

8l!~r~~/!re:.:::::::::::::::::::::::::::::::::::::::: ~~ ~~ ~: :g~ t ~ ~r: ~~ 
Toledo area.------------------------------------------- 22, 378 11,413 5.:10 09,348 
Balance of Ohio .••••• ---------------------------------- 1, 721 878 ll. 00 1, 756 

~~:~~rvl'~iisiiL~::·:::::::::::::::::::::::::::::: :: ~ t ~ t ~ a~:~ 
Buffalo--------------------------------------------- 6, 020 3, 073 4. 40 13, 521 
Rochester area .• -------------------------------------- &, 886 s, 511 '-00 14,088 
Pittsburgh areB----------------------------------------

1 
__ 24._099 __ 

1 
__ 1_2._29_1_

1 
____ • 60--1 ___ 7_, 3_76 

Total •••••••••••••••• ---------------------------- 257,346 131,346 ------------ 611,940 



Appendix F 

THE CITRUS INDUSTRY 
INTRODUCTION 

In this report an attempt will be made to evaluate the effect of the proposed 
St. Lawrence Seaway upon the cost of transporting citrus products to the tributary 
area of the Great Lakes. In this study, as in others dealing with individual 
commodities, the basic calculations are made on the basis of production and con
sumption figures of the recent past, and the transportation costs of the year 1940. 
In the concluding section an effort is made to indicate possible trends in the 
future. 

The report is presented in two chapters, dealing with fresh citrus and canned 
citrus. Principal attention is given to the influence of the St. Lawrence upon 
the citrus industry in Florida. Shipments of citrus products from California and 
Texas now move by rail, and this practice is expected to continue even after the 
construction of the Seaway. 

Section 1 

PRODUCTION AND SHIPMENTS OF CITRUS FRUITS 

There has been a very significant increase in production of citrus fruits in the 
United States in recent years. The total production exceeded 133,000,000 boxes 
of oranges, grapefruit and lemons in 1938, as compared with about 96.000,000 
boxes in 1934.' Of the 1938 total, Florida produced 75,000,000 boxes of oranges 
and grapefruit, or approximately two-fifths of the total United States production. a 
Production of citrus fruits including lemons again was on a high level for the 
1939 season, with a total of 122,437,000 boxes, of which Florida produced 43,-
600,000 boxes. For the same season, Florida commercial canneries utilized 1,187,-
544 boxes of oranges and 8,481,053 boxes of grapefruit. Total imports of grape
fruit and oranges for the three seasons, 1936-38, averaged 4,632,893 pounds, or 
2,316 short tons.• 

Table F-1 shows shipments of citrus fruits in boxes from the three principal 
domestic producing areas: California, Florida, and Texas, for the 10 seasons, 
1929-30 to 1938-39, inclusive. 

This table does not include shipments of lemons, which are not produced in 
appreciable amounts in Florida. It does appear from the table that, in the 
past few years, shipments from Florida have increased greatly and now constitute 
more than half of the total shipment of oranges, grapefruit, and tangerines. 

Even as production and shipments have increased during the decade of the 
thirties, the price per box and the total annual value of the crop has steadily 
declined. The average price of oranges per box, in 1929, was $3.66. In 1932, 
it had gone down to 96 cents. From this, the average price per box increased 
to $1.86 in 1936; but in 1937 and 1938, the average price declined to 97 cents 
and 86 cents, respectively. As a result, the annual val~c of the orange crop 

1 The average welgbt of a box varies between 'iO pounds (California oranges) and 90 pounds (Florida 
aranges). 

1 Department of Agriculture, Agrku/Jursl StlllUtlu, 1939, p. 181!, and 1040, p. 210. 
• Department of Commerce, Fru/1 Fruita, 1938. 
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went down from $119,356,000 in 1929 to $49,215,000 in 1932. Mter rising to 
$100,202,000 in 1936, the value of oranges declined to $71,505,000 in 1937, and 
$65,180,000 in 1938. 

Grapefruit growers fared a similar fate. In 1929, the value per box of grape
fruit was $2.26; in 1938, only 35 cents. Correspondingly, the total value of 
grapefruit crop in 1929 was $25,212,000; in 1938, only $13,948.000.• 

Section 2 

TRANSPORTATION CosT oN FRESH CITRus FRuiTs 

In a report of the Federal Trade Commission,• published in June 1937, pursuant 
to the direction of Congress, a .study was made of the distribution of fresh fruits 
and vegetables, in which costs for shipments of oranges and grapefruit are analyzed. 
The study covers the period from October 1935 to November 1936, inclusive, a 
complete season. The study shows all factors involved in costs of distribution 
from production origins to terminal marketing centers, including expense of 
transportation. 

To illustrate transportation costs, the two largest cities in the United States
New York and Chicago--were selected. During the period above named, 
information was obtained for 357,007 standard boxes of Florida oranges sold in 
New York City. It was found that freight and other transit costs amounted to 
18.75 percent of the wholesale value per box of all oranges sold. For Florida • 
oranges sold in Chicago, data were collected on the sale of 63,795 standard boxes; 
freight and other transit costs amounted to 28.27 percent of the wholesale value. 
It will thus be seen that freight and other transit costs from Florida to Chicago 
amount to 9.52 percent more of the wholesale value than in New York. 

For grapefruit sold in New York City, information was obtained on 265,011 
standard boxes. On all shipments sold, freight and other transit costs amounted 
to 23.79 percent of the wholesale value. On shipments of 31,164 standard boxes 
to Chicago, freight and other transit costs amounted to 36.59 percent of the whole
sale value. Thus, freight and other transit costs amounted to 12.8 percent more 
for grapefruit sold in Chicago than in New York. 

The reason why transportation costs absorb so much more of the wholesale 
dollar spent on citrus fruits in Chicago than in New York is found in the relatively 
high rail rates to Chicago as compared with rail rates to New York. For instance, 
from Lake Wales, Fla., to New York, a distance of 1,159 miles, the rate is 66.5 
cents per 100 pounds in carload lots; whereas, to Chicago, approximately 100miles 
farther, the rate is 95 cents. This large difference is essentially due to the com
petitive influence of all-water transportation, which is always present and easily 
accessible from any part of Florida to the North Atlantic coast. The same 
influence accounts for the fact that the rail rate from Lake Wales to Boston is 

. 80 cents, as compared with 95 cents to Chicago, even though Boston is farther 
than Chicago by nearly 160 miles. The comparative rail rates on fresh citrus 
from Jacksonville, Fort Pierce, and Lake Wales, Fla., to consuming centers is 
given in detail in table F-2. 

A further indication of comparative costliness of rail transportation as against 
water is revealed in the relative distances that may be traveled for the same 
expenditure of money. It was stated above that the rail rate from Lake Wales, 
Fla., to Boston, Mass., a distance of nearly 1,400 miles, is 80 cents per 100 pounds. 

• Department of Agril'lllture, Auricuttmal Statistic!, 1940, pp. 208-9. 
1 Federal Trade Commission, AuricuUurallnromt lflqttlrg, part 11, Fruita, Vegttablts, at1d GrapBB, 1937, 

pp. 240, 247, 267, 277. 
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For the same rate at times in 1939, the Canadian National Steamship Lines 
carried a 90-pound box of citrus fruits from British West Indies to Montreal. 
The distances from various West Indies points to Montreal by water are over 
twice the rail distance between Lake Wales and Boston. 

The followi,og three points are established, therefore, from the foregoing facts: 
The Middle West pays am~ higher percent of its expend,itures on citrus fruits 
in cost of transportation; for comparable distan'OOS, where there is threat of com
petition by water transport, the rail rates are lower; and for a given amount of 
expenditure on transportation, citrus fruit can often be transported more than 
twice u far by water as by rai!. 

The need for cheaper transportation for the Midd!e West, particularly in view: 
of the increuing acreage devoted to citrus plantings and the growing annual 
production, is definitely indicated. It would appear that cheaper methods of 
transportation would benefit both consumer and producer. 

The present marketing condition and the need of new distribution areas are 
clearly set forth in a letter of Mr. Marvin H. Walker, secretary-manager of the 
Florida Citrus Producers Trade Association, under date of February 22, 1940, . 
Mr. Walker wrote: ' 

The problem of distributing a larger portion of the citrus crops in the 
Central States is one of the most important facing this industry. If the 
development of the St. Lawrence Waterway would make possible lower 
transportation costs to interior marketing areas, if only for a part of our 
shipping season, it would be of benefit to the fruit growers of this state. 

Cheaper transportation could serve not only the millions of consumers on the 
United States side of the Great Lakes, but also those on the Canadian side. The 
population in the tributary area of the Great Lakes which may benefit by cheaper 
transportation costs on fresh citrus fruits numbers about 22,000,000 in the United 
States alone. This is a very conservative figure because it includes only the pop
ulation of the counties immediately adjacent to the Great Lakes iil the States of New 
York, Pennsylvania, Ohio, Indiana. Illi.nois, Wisconsin, and Minnesota, and the 
total population of Michigan. In addition to this, the population of certain 
cities, such as Akron and Youngstown, Ohio; Indianapolis, Ind.; Rochester and 
Syracuse, N. Y., are included because the rates via the Seaway are expected to 
be lower than applicable all-rail rates Detailed figures of population are given 
in table F-8. On the Canadian side, about 33 percent of the Dominion's popula
tion live in the tributary area, or, to be conservative, about 3,400,000 people. 

Section 3 

CoNsUMPTION OF CITRUS FRUITS IN GREAT LAKES AREA 

How much citrus fruit is the American and Canadian population, living in the 
tributary area of the Great Lakes, likely to consume; and how much of this could 
be considered potential traffic on the proposed St. Lawrence Seaway? 

Annual per capita consumption of fresh grapefruit and oranges in the Unite4 
States for the 10 seasons, 1929-30 to 1938-39, is shown in table F-3. 

This table shows the annual per capita consumption of oranges, lemons, and 
grapefruit, on a very conservative basis. Consumption of California and Arizona 
oranges has been calculated on the basis of 70 pouDds per box, and Florida and 
others at 90 pounds per box. Grapefruit consumption has been estimated on the 
b&Sis of 60 pounds tO the box for California and Arizona products, and 80 pounds 
to the box for Florida and Texas grapefruits. Both oranges and grapefruit were 
adjusted by a waste factor of 13 percent. 

302155--41--11 
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Of course, per-capita consumption of citrus fruits is a function of price. The 
demand for this product is elastic. One can expect that with lower transporta
tion cost, lower price will result and consumption will increase. To take the con
sumption figures for the 1937-38 and 193~39 seasons, both periods of large do
mestic production and lower prices would not be overoptimistic, particularly in 
view of the upward trend of production since 1929. On the other band, average 
per capita consumption is perhaps weighted by the larger share consumed in the 
producing areas and on the coastal plains within reach of cheap transportation. 
To be conservative, therefore, one may take a per capita consumption of 30 pounds 
of oranges and 10 pounds of grapefruit as an annual quota of the Midwestern 
consumer in order to estimate total potential market in the bributary area. 

Although habits of consumption in Canada must differ at present with regard 
to this fruit, particularly where the price factor militates against a liberal portion 
of this product in the ordinary budget, it could be assumed that, with prices on 
the Canadian side comparable with those on the United States side of the Lakes, 
Canadians will react the same way, marketwise, as the Americans. Assuming 
the same percapita consumption on both sides, 30 pt>unds a year, total demand 
for oranges by the 22 million Americans and approximately 3.4 million Canadians 
in this area would be at least 762,000,000 pounds. On grapt>fruit, the estimated 
total oonsumption on both sides of the Lakes may be estimated at 254,000,000 
pounds, at the rate of 10 pounds per capita. This gives a total annual consump
tion in the tributary area of 1,016,000,000 pounds, or 508,000 short tons. 

This figure applies, of course, to both Great Lakes Canada and the United States 
tributary area. It is a very conservative estimate, since in 1939 the United States 
exported 4,436,925 boxes of 90 pounds each to Canada, or nearly 200,000 tons. 
Allocating 33 percent of this to the Canadian population within reach of the 
Great Lakes would give 66,000 tons of citrus fruits exported from the United 
States to Great Lakes Canada. Our calculation is further validated by the elimi
nationofothersourcesof supply for Canada. For, in the whole year of 1939, the 
Canadian Steamship Lines, which bas frequent scheduled sailings to the British 
West Indies, brought back to St. John, New Brunswick, Halifax, Nova Scotia, 
and Montreal, Quebec, a total of 83,987 boxes of citrus fruits of 90 pounds per 
box, or a mere 3, 780 short tons. 

It is safe to assume, then, that 66,000 short tons of citrus fruit to 3,400,000 
people on the Canadian side of the Lakes, and 880,000,000 pounds, or 444,000 
short tons, to the 22,000,000 people on the United States side, are conser;vative 
estimates. Both of these markets would be almost 100 percent available to 
American producers. 

The estimated consumption in Great Lakes Canada and the tributary area on 
the United States side is on the basis of their respective populations and per 
capita consumptions, given in table F-4. 

Section 4 

EsTIMATED PoTENTIAL TRAFFIC AND SAVINGS VIA THE ST. 
LAWRENCE SEAWAY 

With the estimates of total consumption of grapefruit and oranges in the 
tributary area of the Great Lakes, it is now poSSible to calculate the potential 
open-season movement of shipments from Florida. This task presents two prob
lems: First, it is necessary to estimate the proportion of the total shipments of 
citrus which move into the tributary area during the open season on the Great 
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Lakes; and second, it is necessary to estimate the probable proportion of this 
movement which may be supplied from Florida. 

An examination of the weekly shipments of citrus fruits over a period of years, 
as given in the Market News Seroice on Fruits and Vegetablu,• indicates that 
about 36 percent of shipments take place between April 15 and November 30. 
The reason for this small proportion of shipments during the open season is that 
citrus is a fall and winter crop and that in the summer months of July and August 
there is only a small amount of shipments. By applying this 36 percent factor 
to total estimated consumption on both sides of the Great Lakes, as given in 
table F-4, it is possible to determine the open-season movement of grapefruit 
and oranges into the tributary area. The resultant figures are given in table F-5, 
which shows that 36,720,000 pounds of oranges and 12,240,000 pounds of grape
fruit would be shipped to Great Lakes Canada during the open season, ·and 
237,600,000 pounds of oranges and 79,200,000 pounds of grapefruit to the tributary 
area in the United States. 

The next problem is to determine how much of this open-season citrus fruit 
may come from Florida and how much from other sources of production. For 
this purpose, grapefruit and oranges must be separately treated, since the principal 
competitive sources of production are different in each case. In the shipment 
of oranges, Florida and California are the principal competitors. For grapefruit, 
Florida and Texas are the principal competitors. A test study of shipments of 
oranges, including tangerines, from Florida and California, and of grapefruit · 
from Florida and Texas, indicates that in the 10 seasons from 1928-29, 38.5 
percent of some 457,000,000 boxes of oranges shipped, including a small amount 
of tangerines, came from Florida, and 61.5 percent from California. In the case 
of grapefruit, of a total of 120,000,000 boxes shipped, 73 percent came from Florida 
and 27 percent from Texas. These calculations are presented in table F-6. · 
These figures, in fact, underestimate the importance of Florida as a producing 
center since the trend has been definitely toward an increase in the supply of 
citrus fruits grown and shipped from Florida. Consequently, 38.5 percent is a 
definite understatement. 

Applying these proportions of shipments from Florida to the estimated open
season consumption of grapefruit and oranges, as given in table F-5, it is possible 
to obtain the estimated amounts of consumption of Florida citrus in the tributary 
area. The results of these calculations are given in table F-7. 

It appears from this table that, on the basis of the 1928-29 to 1938-39 propor- · 
tion of shipments from Florida to the Middle West, 91,476,000 pounds of oranges 
and 57,895,000 pounds of grapefruit, or a total of 149,371,000 pounds of citrus 
fruit, would be shipped annually from Florida to the United States tributary area. 
On a similar basis, 14,137,000 pounds of oranges and 8,947,000 pounds of grape
fruit, or a total of 23,084,000 pounds of citrus fruit, would go from Florida to 
Canadian consumers in the Great Lakes area. As the estimated population 
residing within reach of Great Lakes transportation facilities on the Canadian 
side is 3,400,000 people, and on the United States side, 22,000,000 people, these 
figures indicate a consumption during the open season of about 7 pounds per capita, 
oranges and grapefruit combined. 

The next problem is to determine the extent of potential savings on the trans
portation of Florida citrus to the Great Lakes area, which would be achieved if 
the St. Lawrence Seaway were constructed. This problem must first be analyzed · 
in terms of what the potential savings might be if the Seaway were now available 

1 IMued IUlDoally by tbe Department of Agrlcolture and tbe Florida State MarketJDs Bureau, liiCbono 
Yllle,I'Ja. 
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for such shipments of citrus fruits. Later, probable future tendencies as of the 
time when the Seaway may actually be completed will be considered. 

In order to estimate potential savings in terms of present conditions, it is 
necessary to obtain a more detailed allocation of consumption of Florida citrus 
by smaller territorial subdivisions in the Great Lakes area. This obligation is 
imposed because transportation rates now existing between Florida and the 
Great Lakes vary between different points. In order to determine potential 
savings we must, therefore, know in greater detail the quantity of consumption 
at specified points near the Lakes, i.nd the rail rates now applicable thereto. 
There are no statistics available on the amount of citrus consumption by smaller 
geographic or political subdivisions. To overcome this difficulty, it has been 
arbitrarily assumed that the amount of shipments of Florida citrus into the Great 
Lakes area is evenly distributed in all the major population centers, and that the 
per capita consumption does not vary greatly between Duluth, Minneapolis, 
Chicago, Detroit, Cleveland, and other points adjacent to the Lakes. With this 
assumption, it is easy to apply the per capita consumption of Florida citrus to 
population by specified areas. 

The population of trading areas, and by counties, is given in AtliJIJ of Wholesale 
Grocery Trading AreiJIJ.' The populations of those areas which are considered 
to be within reach of Great Lakes ports for the shipment of Florida citrus as deter
mined by a comparison between rail rates and Seaway rates are specifically 
tabulated in table F-8. 

The foregoing calculation of citrus consumption shows that approximately 
150,000,000 pounds of both oranges and grapefruit are consumed on the United 
States side of the Lakes by an estimated number of 22,000,000 people. This is 
at the rate of about 7 pounds of Florida citrus per capita during the open season. 

Applying to these population figures, 7 pounds per capita consumption of 
Florida oranges and grapefruit, we obtain the total consumption of Florida citrus 
by the population of those trading areas. 

The next step in this procedure is to determine the savings that could be 
effected if we had the St. Lawrence Seaway, at the present time, in comparison 
with existing rail rates to the focal points of those trading areas. These rail rates 
are from Lake Wales, Fla., which is at the center of production of Florida citrus, 
to the principal trading centers given in table F-8. 

In the next column is given the probable Seaway rate, which is estimated at 
72 cents per 100 pounds to all Great Lakes ports, with the exception of Duluth, 
where the rate is estimated at 77 cents from Lake Wales, Fla. The 72-cent rate 
is comparable with 48 cents from Lake Wales to New York. Both rates include 
12 cents for trucking from Lake Wales to Jacksonville, Fla. It is believed that 
in view of the availability of return cargo, particularly in dairy products, this 
72 cents per 100 pounds is quite adequate. In calculating the unit savings, 
allowance has been made for trucking charges to points in the Great Lakes area 
inland from the lake shore. Generally, it was assumed that trading within a so
mile radius would not require an additional charge for trucking because store 
owners would come to the market center to obtain provisions on specified days of 
the week in their own trucks. However, for points further removed, an allowance 
of 10 or 15 cents for trucking was made. On the basis of probable Seaway rates 
so established, savings on shipments of Florida citrus to these trading centers 
were calculated as shown in table F-8. 

The total savings on the basis of 1930 population in the United States area and 
7 pounds per capita consumption during the open season is thus estimated to be 
about $358,000 per season. This figure does not include any shipments of citrus 

r Department of Commerce, Market BeleBroll Series No.lll. 
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by water either from California or from Texas. Neither does it incl~de the 
savings on shipments of canned citrus which will be calculated separately in a 
subsequent section. 

The savings on transportation costs to Great Lakes Canada could not be cal
culated in the same detailed fashion. The work involved in obtaining population 
figures by parishes and cost of transportation, at present, to a multitude of 
terminating points would entail an amount of work which would not be repaid by 
the results. For this reason, an extremely conservative estimate of savings is 
made by comparing present rail rates to Montreal with the proposed Seaway rate. 
The rail rate from Lake Wales, Fla., to Montreal, Canada, is 111.5 cents 
per 100 pounds. Rates to most points in Great Lakes Canada .would certainly 
be greater. Disregarding this discrepancy, we have taken 39 cents per 100 pounds 
as the average saving on the consumption of 23,084,000 pounds of fresh Florida 
citrus in Great Lakes Canada during the open season. The resultant saving is 
$90,027 per year. The saving on shipments of fresh citrus from Florida during 
the open season to Great Lakes Canada and the United States tributary area would 
be $358,000 plus $90,027, or a total of $448,600. 

This result is understated as of 1940, since it is based upon 1930 population 
figures. We know that a normal increase of population has taken place during 
the past decade, and will continue to take place during the succeeding decades. 
The medium estimate of population for the United States tributary area in 
question in 1950 is in the neighborhood of 25,300,000, or an increase of over 
3~ million, as compared with 1930. Without assuming any change in per capita 
consumption of Florida citrus, this should mean an additional consumption of 
22,750,000 pounds, or at an average saving of 2 mills per pound-an additional 
saving of $45,500. As population and per capita consumption grows, the addi
tional savings will, of course, be greater. Supplementing this with the increasing 
consumption of Florida citrus by a growing population in Great Lakes Canada, it 
is safe to assume that there would be a saving of between $500,000 and $600,000 
a year in transportation of Florida citrus to the Great Lakes area, when the 
Seaway is completed. 

The distribution of this benefit between consumers and producers is hard to 
trace. If competition reduces the price of the fresh citrus fruit, the consumer 
would, of course, benefit. However, the broadening of the market geographically, 
and by reaching more and more marginal consumers, will certainly facilitate 
marketing at favorable prices. The new markets thus opened will provide a 
cushion on citrus prices, which are notoriously affected by variations in supply. 

There seems to be little in the marketing arrangements now in use which 
would militate against the use of the St. Lawrence Seaway by the shippers. 
Being a commodity of very wide consumption, fresh citrus, as other fresh fruits, 
has easy access to the marketing channels which are a part of the commercial 
life of every large community. The only factor that needs to give any serious 
concern is the effect of the longer time required in shipping through the St. 
Lawrence as compared with the rail and truck routes now employed. As against 
this factor, Florida citrus shippers have advanced the following advantages of 
the Seaway route which, in their opinion, counteracts the disadvantages of the 
longer route: 8 First, the shippers maintain citrus fruit would arrive in better 
condition by boat than by rail, due to less road shock and less percentage of 
decay. This has been their experience in the shipment of citrus fruit by boat 
to North Atlantic ports. In the second place, the more even distribution of 
citrus unloads in the different Great Lakes harbors will prevent congestion and 
glutted markets at North Atlantic ports. In the third place, by eliminating 

I Eeor!omle Bwwr {or Pari of Canot~eral, FWrld4, Skippers Reports, Febi'WII")' 1939. 
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long truck hauls or local rail freight charges, direct shipments to lake porta would 
reduce the cost of transportation and hence help broaden the market for fresh 
citrus, which is a growing industry. 

Will there be ship lines which would find this business profitable during the 
open season? At the present time, four ship lines handle citrus fruit between 
Florida and North Atlantic porta. These are the Clyde-Mallory Lines, the 
Bull Steamship Co., Merchants and Miners Transportation Co., and Refrigerated 
Steamship Lines. These lines have been carrying an increasing proportion of 
shipments of citrus from Florida in the past several years. For instance, in the 
1931-32 season, shipments by water amounted to the equivalent of 4,656 cars 
as against direct rail movements to Baltimore, Md., of 17,691 cars. .A year later, 
in· 1932--33, water and rail shipments were practically equal, at around 13,900 
cars each. ln. the 1934-35 season, shipments from Florida to New York were 
equal to 1,425 cars by rail and 14,565 cars by water. From 1935 through the 
1938 season, the proportion of rail to water transport varied between 17 and 25 
percent. This has been the trend in spite of the fact that rail rates are practically 
equal to water rates. The increasing use of water transportation would seem to 
indicate that shippers and boat lines find it profitable, in spite of the slower time 
involved. 

The factor that would seem to be controlling in the extending of the services 
of the Great Lakes is whether there would be profitable return cargo from the 
Great Lakes porta to the South Atlantic States. Such return cargo will certainly 
be available as shown by other studies of the Survey-in dairy products (butter, 
eggs, cheese, and poultry), grains, machinery, and automobiles. This conclusion 
is further emphasized in view of the fact that some way-traffic between Great 
Lakes harbors and North Atlantic· porta of call must also be available. The 
conclusion is warranted, therefore, that the St. Lawrence Seaway would be 
utilized by the shippers of Florida citrus fruita, and would be of benefit both to 
shippers and consumers. 

Section 5 
PRODUCTION OF CANNED CITRUS FRUITS AND jUICES 

Production of canned citrus fruit and juice, a comparatively new industry, has 
become an important factor, in recent years, to both growers and consumers 
because of the increased volume. Price reductions and improved quality of 
products, being easier to handle and less seasonable in shipping requirements, 
seem to have acquired an important place in the largely increased production. 

Statistics of national production of canned citrus products are limited to a 
comparatively few years; however, these data show a very significant increase in 
output for both of the principal producing areas, Florida and Texas. The table 
below shows national production for the last 4 seasons, largely consisting of grape
fruit hearts and juice; it also includes a small amount of canned citrus from 
Puerto Rico. 

Production statistics of Florida's canned citrus, available for the past 10 sea
sons, are shown in table F-10, and indicate a striking upward trend, ranging 
from 1,528,224 cases in the season of 1929-30, to 11,277,638 cases in the 1938-39 
season. This table likewise shows the number of boxes of fresh citrus fruit used 
per season for canning purposes, ranging from 1,676,437 boxes in the first season 
shown, to 9,656,059 boxes in the last season; thus showing that a substantial 
proportion of Florida's citrus production reaches the consumer in a canned rather 
than a fresh state. 

Unlike shipments of fresh fruit, canned citrus products require little, if any, 
refrigeration, only temperature control with adequate ventilation being generally 
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utilized in shipments to markets. Production of canned citrus takes place at -
approximately the same time as that of fresh; however, it may be stored at or 
adjacent to points of production, or at consumption points if transportation 
savings justify, for a few months awaiting favorable markets. The element of 
time in deliveries to markets is not 80 important as that for fresh fruit, thus allow
ing for a more regular flow of shipments~ 

The Florida Cannel'S Association embraces within its membel'Sbip practically 
all of the cannel'S within that State, headquarters being located in Tampa, with 
canning plants located in the various sections of the citrus-producing area. The 
association generally supplies information to its membel'S on marketing, grading, 
packaging, transportation, and other trade matters., Very recently, Florida 
cannel'S have begun to produce quite an important byproduct in canning proc
esses in the shape of cattle feed, it being said by State agricultural authorities to 
have approximately the same feeding quality as beet pulp. At present, this 
byproduct is being entirely utilized by the State livestock industry. 

Section 6 
EsTIMATED ToNNAGE AND SAVINGS ON THE TRANSPORTATION 

OF CANNED CITRUS VIA THE ST. LAWRENCE SEAWAY 

By applying the method which was used in estimating the amount of consump
tion and potential traffic on fresh citrus to the canned citrus indu..<>try, it is possible 
to disclose approximately the amount of traffic ~nd savings that might be expected 
in the transportation of this canned product. The consumption of canned citrus. 
just as of fresh citrus products, has been increasing considerably over the past 
decade. This increase has been 80 pronounced that it is definitely a trend encour
aged by continued education of consumel'S on the one hand and price reductions 
on the other. The average per-capita consumption of canned grapefruit has 
increased from 1.33 pounds in the 1934-35 season to 3.13 pounds in the 1938-39 
season. One could well take 3 pounds per capita as a probable long-run consump
tion factor. However, in view of the fact that this is only a recent trend, and also 
because 5 months of the season the Great Lakes will not be open to traffic, it is 
justified to take 2 pounds per capita as the amount of canned grapefruit that may 
be shipped via the St. Lawrence during the open season. If this rate iS applied 
to the population of the tributary area, as was considered in the previous ·analysis, 
of fresh citrus, where there were about 22,000,000 people, on the basis of 1930 
census population figures, we obtain approximately 44,000,000 pounds of canned 
Florida grapefruit. A detailed comparison of the present rail rates and possible 
future rates via the Seaway indicates substantial potential savings to each of the 
trading areas in the Middle West which are considered tributary to the Great 
Lakes. The estimated consumption in season and the savings per pound, as well 
as total savings for each of the trading areas, are calculated in table F-11. This 
shows that the potential savings will be in the neighborhood of $91,000 on ship
ments of canned grapefruit from Florida. This potential saving is calculated by 
comparing rail rates in effect in the spring of 1940 with potential St. Lawrence 
Seaway all-water rates, including allowance of 13 cents per hundred pounds for 
trucking from Lake Wales to ship-side at Fort Pierce, Fla., and 40 cents for the 
water haul from Fort Pierce to Great Lakes ports, or a total of 53 cents. This 
5:Hlent rate compares with 38 cents per hundred pounds from Lake Wales to New 
York, including 13 cents for trucking from Lake Wales to Fort P"1erce, and 25 centa 
by water from Fort Pierce to New York. In the estimation of unit savings, 
allowance was also made for trucking from lake port to final trading cen~ 
wherever such trading centel'S were considerably removed from the lake porta. 
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The savin~ of nearly $91,000 on this traffic iB, therefore, very conservatively 
estimated, ae it iB baaed upon 1930 population figures and upon a consumption rate 
of 2 pounds per capita, making allowance at the same time for trucking from Lake 
W alee to ship-aide in Florida, and from ship-side to trading centers in the tributary 
area, and a 15-oent increase for transportation into the Great Lakes over the 
rates now in effect from Florida to New York. 

If we assume that per capita consumption on the Canadian side of the Great 
Lakes will be approximately the same as on the American side, then there will be 
an additional potential traffic of 6,800,000 pounds, considering the population of 
Great Lakes Canada equal to 3,400,000 people. Even if the average saving per 
pound on transportation costs were no more than on the United States side of 
the Lakes, namely, 2 mills, then the total savings on this Canadian trade should be 
about $13,600. If the saving on the Canadian side iB considered to be 3 mills per 
pound, then the savings on this trade can be estimated at around $24,000 a year. 

An over-all saving of at least $110,000 on the shipment of Florida grapefruit 
to both United States and Canadian areas tributary to the Great Lakes would 
not be considered an overstatement. With expected increase of population, 195Q-
60, by approximately 3~ million people on the United States side ae compared 
with 1930, and a probable increase of slightly more than 1 million in Great Lakes 
Canada over 1931 figureS, one must assume a possible potential traffic of about 
9,700,000 pounds more than the preceding estimates, and a possible potential 
saving in transportation cost of at least $19,400, or more likely $29,000 on this 
increased future consumption due to increased population. Without considering 
any increase in the rate of per capita consumption, therefore, this would mean 
a total saving on the shipment of canned grapefruit as of the time the Seaway 
may become available of from $130,000 to $140,000. 

Table F-12 recapitulates the estimated potential traffic and savings in both 
fresh and canned citrus from Florida. This shows that ae of the time the Seaway 
may be available, the total tonnage of Florida citrus, both fresh and canned, 
that may be expected to pass through iB estimated at 131,475 short tons, which 
could provide a potential saving of $687,700. These are based on present cost 
of transportation and present rates of per capita consumption. 

TABLE F-1 
Citrus shipments from three principal producing Statu, seasons 1929-30 to 
. 1938-39 

(Boxes) 

Florida' 
Beason California • Tens• 

(oraDgeS) (grapefruit) 
01'81lg88 Grapefruit Tangerines Total 

1929-00 ____________ 
7,664,040 &,850, 720 637,920 14,152,680 19,196,066 1,530,000 1W(HIL ___________ 

16,736,610 12, 178,590 1, 916, 61& 29,831, 81& 32,728,752 1,135, 000 
1931-32 ____________ 

10,834,176 8,446,080 1, 785,984 21,066,240 31,771, 41& 2, 480,000 1932-33 ____________ 
13,464,485 7, 912,105 1, 749,445 23,126, 03& 81,151,717 1, 385,000 

1933-34------------ 14, &11,496 7,&09,501 1,856, 247 23,877,244 25,711,851 1, 055,353 

1934-35 ____________ 14,010, &60 8,696, 684 1,676,848 24.383,092 38,818, 521 1, 983,024 1935-36 ____________ 
14,236,916 6, 943,826 1,856, 539 23,036,281 30,414,598 2, 069,268 

1936-37------------ 17,190,976 10,802, 103 2, 781,773 30,774,852 19,450,000 6, 589,668 
1937-38 ____________ 21,679,591 7,877, 787 2,027, 559 31,684,937 30,170,000 6,655, 383 1938-39 ____________ 

27,422,640 11,679,200 3,071, 287 42,173,127 • 21, 808, 710 7, 487,130 

• Includes ran, boat, and truck shipments. 
1 1929-30 through 1937-38 furnished by the California Fruit Growers Exchange and represents ran and boat 

Bbipments. 
1193iH!4 through 1937-38 are ran, boat, and truck shipments. Figures for prior eeasons Indicate production. 
• As of Aug. 19, 1939. 

BoUBCB: Department of Agricnlture, and the Florida Btete Marketing Bureau,1acksonville, Fla., MGTII.tll 
· Nettil Serlliu on FruUB and Veuetablta. 
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TABLE F-2 

All-rail rates on fresh citrus fruits 1 from Florida to North Atlantic and 
. Great Lakes points 

(Cents per 100 ponnds •J 

Points ol origin 

Destination lack:- Fort son- Pierce, ville, 
Fla. Fla. 

Akron, Obio _____________ 78 99 Boston, Mass ____________ 
84~ 70 Chicago, ru ______________ 80 100 

Cleveland, Ohio.-------- 79 99 Columbus, Ohio _________ 71 91 
Des Moines, Iowa _______ 88 107 Detroit, Mich ___________ 81 100 Duluth, Minn ___________ 102 122 Fort Wayne, Ind ________ 76 95 
Orand Rapids, Mich •••• 83 102 Indianapolis, Ind ________ n 90 Kansas City, Mo ________ 86 105 
X:aJamawo, Mich. _____ 80 99 

l Does not apply to cold pack in packages. 
• In cacload lots. 

Tariff Authority: Miller, I. C. C. 1828. 

Lake Destination 
Wales, 

Fla. 

116 Milwaukee, Wfs _________ 
80 Minneapolis, MinD ______ 
116 New York, N.Y •••••••• 
95 Omaha, Nebr ____________ 
87 Pittsburgh, P&----------

103 Peoria, DL---------------
96 Rochester, N. Y ---------

118 South Bend, Ind •• _. _____ 
89 Springtleld, Ill •.•.•• ,. ••• 
97 St. Paul, MinD __________ 
86 Toledo, Ohio ____________ 

101 Wheeling, W. Va ________ 
116 

TABLE F-3 

Points of origin 

1a.ck- Fort Lake son- Pierce, Wales, ville, 
Fla. Fla. Fla. 

-----·-
83 103 99 
99 118 113 
51 56~ 66~ 
93 112 108 
75 97 92 
78 98 92 
82 103 100 
79 98 92 
75 116 90 
97 118 112 
78 97 92 
75 97 92 

Estimated per capita consumption of citrus fruits, 1929-30 to 19!8-39 

(Ponnds) 

Year Oranges Ora~ Lemons Total Year Oranges Grape- Lemons Total fruit fruit 

--- ---------
1929-30 _______ 15.9 li.tl 4.0 25.5 

1934-35 _______ 3L1 8.2 s.il 44.9 1930-31._ _____ 27.9 8.7 4.4 4LO 193&-36 _______ 24.5 7.2 3.8 35.5 
1931-32 _______ 24.7 7.4 4.2 36.3 1936-37------- 27.7 11.4 3.9 43.0 1932-33 _______ 

25.5 6.5 3.6 35.6 1937-38 _______ 35.7 10.8 4.7 5L2 1933-34 _______ 
23.6 6.0 3.9 3&5 1938-39------- 38.7 15.8 5.3 59.8 

80UBCB: Department of Agrlcnltore, Divfslon of Program Development and Coordination, May 1, 1940. 

TABLE F-4 

Estimated consumption of citrus fruits in Great Lakes Canada, and United 
States tributary area 

Orange consumption Grapefruit consumption 
Region Po pula. 

tlon 
Per capita Total Per capita Total 

1,000 1,000 
Tlloulanu Pounu flountU Poundl fiOURU Great Lakes, Canada. _____________________ 3,400 30 102,000 10 34,000 

Tributary area, United States ••••••••••••• 22,000 30 660,000 10 220,000 
Total ________________________________ 

25,400 ------------ 762,000 ................................ 254,000 
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TABLE F-5 

The estimated consumption of grapefruit and oranges in Great Lakes Canada, 
and United Statts tributary aret~ during the open season 

(Th01181mdl of pounds) 

Total citrus CODIDlDPtloD 36 percent shipped In open 

Region 
lle&SOD 

Oranges Grapefruit Oranges Grapefruit 

Great Lakes, Canada.------------------------- 102,000 34,000 36,720 12,240 
Tributary area, United States •••••••••••••••••• 660,000 220,000 237,600 N,lllO 

Total-------·-·---------·----·--·-··----- 762,000 254,000 274,320 111,440 

TABLE F-6 

Origin of citrus fruit shipments in United Statts, with amounts and percent-
ages originating in California, Florida, and Texas, total, seasons 1928-29 

- to 1938-39 

Oranges Grapefruit Oranges Grapefruit 

B~u B~u P~u PaMM~U 
FromFJorida•---------- 176,109,707 87,896,696 FromFJorlda•----"----- 38.61 13.10 
From California _________ 281,221,630 ------------- From California_________ 61.411 ------------
From Texas _____________ ------------- 32,369,826 From Texas.------------ ---·--------- 26.90 

Total shipments... 467, 331, 337 120, 266, 421 

a Orange shipments from Florida Include tangerines. 
BoUBCB: Florida Citrus Exchallge, Tampa, Fla., Statistical Department, BtatUtkd BulldiR, &111011 

IIIS&-39, p. 16. 

TABLE F-7 

Estitttattd consumption of Florida citrus during open stason 

[Thousands of pounds] 

Region Oranges Grapefruit 

Great Lakes, Canada •••• -----------------------------·----·-- 14,137 8, 947 
Tributary area, United States................................ 91,476 67, 891i 

Total---···--·-··-------·-------------------------·----· 106, 613 66, 842 

Total 

23,084 
149,371 

172,466 
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TABLE F-8 
Estimaud consumption and pountial savings on the transportation of fresh 

Florida citrus into Great Lakes area during open season 

Estimated RBII Allow-l'Bte Total 
Population consump· from Sea· ance Indi· poten-Trading area 1930 t!on in Lake way for cated tial open WBles, mte trnck- sav!Dgs savings season Fla. lng 

-----------
Cenll CentB CentB Cent~ 

Pounda 
fJtT100 

lbr. 
fJtT100 

liM. 
fJtrlOO 

liM. 
fJtT 100 

lbr. 
Plattsburg-Ogdensburg, N. Y -------- ' 217,300 1,521,100 106 72 -------- 34 $5,172 
Syracuse, N. Y ----------------------- 541,285 8, 788,995 100 72 .................. 28 10,609 
Rochester, N. Y--------------------- 607,543 4,262,801 100 72 -------- 28 11,908 
BuffBlo, N. Y ------------------------ 1,364. 753 9, 553,271 101 72 ------·- 29 27,705 
Erie, Pa .•••• -------- __ • ------.------- 238,267 1,667, 799 99 72 -------- 27 4,503 
Cleveland,Ak:ro:n.Canton,andM~ 

field: 
Cleveland and adJBcent territory'- 1, 478,243 10,847,701 95 72 -----iii" 23 23,800 Summit County (Akron) ________ 844,131 2,408, 917 95 72 13 3,132 Stark County (Canton) __________ 2'21, 784 1,552,488 93 72 10 11 1, 708 
MBhoningCounty(Youngstown). 236,142 1,652,994 96 72 10 14 2,314 
Areas tributary to above •-------- 711,018 4, 977,126 95 . 72 10 13 6,470 

Toledo-Lima, ObiO------------------- 943,451 6, 604,157 92 72 -------- 20 13,208 
Chicago and environs •--------------- 4, 838,516 33,869,612 95 72 -------- 23 77,900 

Area tributary to Chicago, Rock-
ford, and Joliet'--------------- 749,418 6,246,926 96 72 10 13 6,820 

Detroit, Hamtramck, Pontiac, Ann 
Arbor, Jackson, Mich •••••••••••••• 2, 621,920 18,353,440 96 72 ...................... 24 44,048 

~"l:!i.~~~~:::::::::::::::::::: 326,618 2,278,626 95 72 -----iii" 23 5,241 
279,506 1,956,542 99 72 17 3,326 

Saginaw-Bay City, Mich •••.••••••••• 450,754 3,155,278 100 72 -------- 28 8,836 
Grand Rapids-Muskegon, Mich •••••• 641,663 4,491, 641 97 72 -------- 26 11,229 
Marquette, Mich.·------------------ 185,238 1,296,666 122 72 .................... 50 6,487 
Hancock-Houghton-Ironwood, Mich. 127,013 889,091 124 72 -------- 62 4,623 
Milwaukee, Wis ••••••••••••••••••••• 1, 734,022 12,138,154 99 72 ..................... 27 32,773 

g~~?,~U::Oi8-Suft~~;wi8:::: 370,184 2,691, 288 113 72 ...................... 41 10,624 
705,068 4,935,476 118 77 -------- 41 20,235 

Minneapolia.St. Paul, · --------- 1, 974,467 13,821,269 113 77 16 11 15,209 ----1-·--1-
Total •• ------------------------ 21,907,194 153, 350, 358 357,873 

I Includes the following countiea: Cuyahoga Lomln Lake, Ashtabula, Erie and Geanga Counties. 
• Includes the following countiea: Ashland, Carroll, Columbiana, CosboctonJ_Cmwford, Holmes, Huron, 

Knox, Marion, Medina, Marrow, Portaget.S~neca, Trumbull, TusC8l'Bwes, wayne, Wyandot. 
•Includes the following counties: Cook, LBJte, DuPage, Will, Kane, Kendal, Grundy, Kankakee, DI., 

Lake, Porter, and LaPorte, Ind. 
'Includes tbe following countlea: Boone, Bureau, Carroll1 De Kalb, Ford, Henry, Iroquois, La Balle, 

Lee, Livingston, McHenry, McLsan, Ogle, Putnam, Step~~enson, Whitealde, Winnebago, Ill., lasper, 
Newton, Pulaski, and Starke, Ind. 

80UB.CB: Population data Department of Commerce, AU4B of Wlioluale Grourr Tradl2111 Areal, Market 
Research Series No. 19. 
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TABLE F-9 

National production of canned grap4ruit and grapqruit juice 
[Thousands rlcasea•J 

Produdng area T1J)e or product 

Fl.orida. ~e&rta---------------------------------------···· J uioe... ------------------------
Tezas_____________________ 1~~:::::::::::::::::::::::: Puerto Rico fHearta. ______________________ _ 

--------------- v uioe... ______________ ----------

• CBSell or 24 cana. 
I Ali sizes. 

193lHI8 

2, 1/iO 
1,608 

122 
I 540 

239 
1{4 

11136-3'7 11137-38 

I 8, 972 t 3, 335 

l~i~ ·~ ~g: 
·~024 

179 ·~ 700 216 
1190 t 101 

1938-39 

t 4, 033 

·~~t: 
I 4, 200 

lg(l 

None 

SoVBCB: American Iustltute of Food Distribution. IDe., Graybar Bldg., Now York City, Food Martm. 

TABLE F-10 

Florida canned citrus production, 1929-39 
[CBSellt] 

SeasoDB Grapefruit Grapefruit 0rllllg8 
juice segments juice 

1929-00 •• - ------------------------- 178,934 1, 316,738 37,552 1930-31 ___________________________ 
412,066 2, 712,489 61,110 

1931-32---------------------------- 247,652 907,323 36,362 
1932-113 ••••. "---------------------- 727,803 2, 182, 597 37,258 
1933-34.-- ------------------------- 610,116 2, 184,677 67,678 

1934-35 _____________________ "·----- 2, 236,726 a, 688,042 240,967 1935-36 ____________________________ 
1, 768,497 2, 251,775 162,452 

1931H17-- -------------------------- 8, 918,604 4, 057,672 498,206 
1937-88---------------------------- 3, 37o, 002 3, 419, 226 806,183 
1988-39---------------------------- 8, li02, 102 4, 105,776 926,278 

Total 
cases 

1, 528, 224 
3, 185, 665 
1, 191,337 
2, 947,658 
2, 852,370 

6, OtiS, 735 
14,322,876 
I 8, 833,839 
• 8, 260, t41 

I 11, 377, 638 

t CBSell d 24 cane, No. 2 size. 
t Includes 65,194 cases cltrns salad, 11nd 84,958 CIIB8B combination orange 11nd grapefruit Juice. 

Boxes 
used 

1. 676,437 
2, 954,056 

966,633 
2, 644, 115 
2,~906 

8, 781.933 
3, 859,068 
7, 273,090 
7,160, 462 
9, 656,0511 

• Includes 87,758 casea citrus Bllllld, 11nd 271,6911 cases combiDBtion orange IIDd grapefruit juice. 
• Includes 84,271 cases citrus Bllllld, 647,329 cases combiDIItion orllllg8 IIDd grapefruit juice, and 33,430 CBBes 

orange segments. 
'Includes 1301562 casea citrus Bllllld, 699,295. eases combination Juice.!. and 13,626 CBBes orange segments. 

Does not lncluae 688,188 CBBes grapefruit canned for Federal Surplus uommoditles Corporation. for relief 
purposes. 

·Source: Florida Citrus Exchange, Tampa, Florida, Statistical Department, Sttdlllical Bt.illdlft, &u011 
tB/l/HIS. 
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TABLE F-11 

Estimated consumption and potmtial sauings on the transportation of Florida 
canned citrus into Great Lakes area during opm season 

Rail Allow· Estimated rate Indi- Total ance Po pula- consump· from Seaway cated poten· Trading area for tionl930 tlon in Lake rate truck· sav· tialsav· 
season Wales, lng lngs lngs 

Fla. 

-
Centl Cent~ Cmtl Centl 

Poufi!U 
peT 100 peT100 peT 100 PeT100 
POUfiM pouf!M pouf!M POUfiM 

r=~~~~~~~:-~:::::::::: 217,300 434,600 83 53 ................. 30 $1,304 
641,286 1, 082,570 79 53 .................. 26 2,815 

RochesteJli N. Y -····---·---·---·---- 607,643 1, 215,086 81 53 -------- 28 3,402 
Buffalo, • Y ------------------------ 1,364, 753 2, 729,506 82 53 ................. 29 7,916 
Erie, Pa------------·----------------- 238,267 476,514 90 53 .................. 37 1, 753 
Cleveland! Akron, Canton, and 

Manslled: 
Cleveland and adjacent territory 1 1, 478,243 2,956,486 73 53 -------- 20 5,913 Summit County (Akron) ________ 344, 131 688,262 73 53 10 10 688 Stark County (Canton) __________ 221,784 443,568 81 53 10 18 798 
Mabonlng County (Youngstown) 236,142 472,284 83 53 10 20 946 
Areas tributary to above •-------- 711,018 1, 422,036 73 53 10 10 1,422 

Toledo-Lima, OhiO--------·---------- 943,451 1,886,902 73 53 -------- 20 3, 774 
Chicago and environs •--------------- I, 838,616 9,677,032 61 53 ................. 8 7,742 

Area tributary to Chicago, Rock· 
ford, and Joliet •--------------- 749,418 1,498,836 71 53 10 8 1,199 

Detroit, Hamtramck, Pontiac, Ann 
Arbor, Jackson, Mlch-------------- 2,621, 920 6,243,840 73 63 -------- 20 10,488 

Kalamazoo, Mich---·---------------- 325,518 651,036 81 53 -----iii" 28 1,823 
Flint, Mich-------------------------- 279,506 559,012 84 53 21 1,174 Saginaw-Bay City, Mich.. ____________ 450,764 901,508 86 53 -------- 32 2,886 
Orand Rapids-Muskegon, Mich •••••• 641,663 1,283, 326 84 53 -------- 31 a,g78 
Marquette, Mich------------------·- 185, 238 370,476 104 53 -------- 51 1,889 
Hancock-Houghton-Ironwood, Mich. 127,013 264,026 107 53 -------- 64 1,372 
Milwaukee, Wis.-------------------- 1, 734,022 3,468, 044 72 53 -------- 19 6,589 
Green Bay, Wis •• -------------------- 370,184 740,368 96 53 ................. 43 3,184 
Duluth, Minn.,-8uperior, Wis-------- 705,068 1,410,136 116 53 -----iii" 63 8,884 
Minneapolis-St. Paul, Minn ••••••••• 1,974,467 3, 948,934 91 53 23 9,083 

Total •••••• --------------------
r-· 

21,907,194 43,814,388 ..................... ---·---- ... .................. ................. 91,030 

1 Includes the following counties: Cuyahoga Lorain Lake, Ashtabula, Erie, and Oeauga. 
s Includes the following counties: Ashland ... Carroll, Columbiana, Coshocton, Crawford, Holme.s Huron, 

Kno:r, Marion, Medina, Marrow, Portage, 1:1eneca, Trumbull Tuscarawas, Wayne, Wyandot. 
I Includes the folowing counties: Cook, Lake, Du Page, Wlll, Kane, Kendall, Grundy, Kankakee, DJ; 

Lake, Porter and La Porte, Ind. 
• Include.s the following counties: Boone, Bureau, Carroll, De Kalb, Ford, Henry, Iroquo'!1.La Salle, 

Lee, Livingston, McHenry1 McLean, Ogle, Putnam, Stephenson, Whiteside, and Winnebago, w.; Jasper, 
Newton, Pulasld, and Staru, Ind. 

SoUBCB. Department of Commerce, AtliJI of lHioluall Grocer-, Tradfflg Are111, Market·Research Series 
No.19. · 

TABLE F-12 

Estimated consumption and potmtial sarJing on fresh and canned citrus 
mouing into United States and Canadian markets rJia the St. Lawrmce 
Seaway 1930 and estimated increase for 1950 

Estimated 
Estlmeted Inmeue 

Destination and type of Potential Destination and type of 1960 
fruit consump. 118ving fruit tion . Oonsump. Potential 

tion 118Vlng -
United States tributary area United States tributary area 

(1930 population): Pouf!M (1950 population): ~ Fresh citrus ____________ 150, 000, 000 $358,000 Fresh citrus ____________ 
22,750,000 $46,500 Canned citrus __________ 44,000.000 91,000 Canned citrus __________ 6,500,000 13,000 

Great Lakes, Canada (1931 Great Lakes, Canada (1961 
population): PQPulation): Fresh citrus ____________ 23,000,000 90,000 Fresh citrus ____________ 

7,700,000 16,400 
Canned citrus---------- 6,800,000 20,400 Canned citrus __________ 

2,Ql,OOO 4,400 

Total1930 ----------- 223, 800, 000 669,400 TotalinCl"llllllll 196Q. __ 89,160,000 78,300 
Total1950.------·---- 262, 950, 000 637,700 



AppendixG 

BANANAS -

Section 1 

IMPORTs AND CoNSUMPTION oF BANANAS IN THE 

UNITED STATES 

The United States is the largest consumer of bananas, and practically all of its 
consumption requirements are .imported. Average imports into the United 
States during the decade 1928-37 were 1,976,397 short tons. .During the course 
of two decades since 1919, imports of bananas have increased gradually from 
1,294,760 short tons in the earlier year to a peak of 2,330,540 short tons in 1937. 
Since 1935, the average annual imports have been above 1,999,000 short tons. 

The principal countries from which the United States obtains its requirements 
of bananas are those of Central America. Mexico and Honduras are the largest 
exporters of bananas to the United States, between them accounting for 45 per
cent of the total imports in 1939. Guatemala and Panama, Cuba and Costa 
Rica are also main sources of banana imports. Jamaica used to be a very sub
stantial exporter of bananas to the United States, but since 1933 has lost its 
position of importance as a source of this product. The imports of bananas into 
the United States by countries of origin are given in table G-1. 

The principal ports of entry of bananas into the United States, on the Atlantic 
and Gulf coasts, are, in the order of magnitude: New Orleans, New York, Phila
delphia, Baltimore, and Boston. The average annual imports through New 
Orleans during the years 1928-37 were 596,000 short tons. Through New York, 
over the same period, the average annual imports were 538,000 short tons. Phila
delphia acted as port of entry for 174,000 short tons, and Boston for 130,000 
short tons over the same period. The imports of bananas by customs districts 
are presented in table G-2. It is fair to conclude from these facts that the Great 
Lakes tributary area obtains its quota of bananas through these ports, but princi-
pally through New Orleans and New York. · · 

The annual per capita consumption of bananas compares with the consumption 
of oranges, both being approximately 20 pounds. The following averages 1 by 
5-year periods of per capita consumption of bananas indicate the slight variations, 
as a result of changing economic conditions: 1919-23, 17.2 pounds; 1924-28, 
21.9 pounds; 1929-33, 18.3 pounds; 1934-38, 20.7 pounds. It will be noticed 
that during the depression years, 1929-33, there was a reduction of only 16.4 per-· 
cent from the high record over 1924-28. 

A more detailed study of consumption of bananas by regions indicates that in 
the North Atlantic States, white families consumed, during 193~36, an average 
of 25 pounds per year. On the Pacific coast, white families consumed only 18 
pounds per year. In the East South Central States, the average consumption 

• Department of Agrleolture, Afril:tUtur~ll Outlook, 1940, secttou, l'mlt OnUook. p. to . 
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per capita among white families was 22 pounds. In the East North Central 
States, the corresponding figure was 27 pounds.• 

On the basis of these figures, a conservative assumption of per capita consump
tion in the Great Lakes region might be 20 pounds. 

Section 2 

CosT oF TRANsPoRTING BANANAS INTO THE UNITED STATEs 

Bananas are transported from sources of origin to ports of entry in the United 
States mainly by boats owned or under lease to fruit companies which own their 
own plantations in the Central American countries. Most of the banana require
ments of the United States are supplied by two such companies. 

Since the major portion of banana imports into the United States is brought 
from Central American points by ships owned or operated by the plantation 
owners, there are no quotations on freight rates from Central America to United 
States ports. The cost of transportation to the fruit companies in their own boats 
is the only basis of comparison. These costs are estimated to be at about 56 

· cents per hundred pounds from Central American countries to Baltimore, Phila
delphia, New York, and New Orleans. This includes also the cost of refrigeration 
and ventilation in the boats. 

From seaport to the interior of the country, bananas are transported principally 
by rail, also under refrigeration, during the summer months. Without consider
ing the cost of transshipment from ship to train, the rail rates on bananas to the 
interior of the country are very substantial, as shown in table G-3. 

From New York City to Oswego, N.Y., it would cost 52 cents per hundred 
pounds; to Cleveland 74 cents; to Detroit 81 cents; to Chicago 92 cents; and to 
Minneapolis $1.21. These costs, of course, are reflected on the prices of bananas 
to the general consumer. 

Table G-3 shows all-rail rates from the principal ports of entry for imports of 
bananas-namely, Baltimore, New York, and New Orleans-to trading centers 
in the tributary area of the Great Lakes. Bananas carry specific commodity 
rates which are lower than the third-class rates to which this commodity would 
normally belong. During the summer, bananas sometimes carry charges for 
refrigeration in addition to these rates. In 1940 the average cost per short ton 
for ice was between 4 and 5 dollars. 

As bananas are carried principally by railroad to interior points, the calculation 
of savings on any future transportation of bananas via the St. Lawrence must be 
baaed on a comparison between railroad rates, as shown in table G-3 and the 
additional charge that the shipping companies specializing in bananas would 
impose to carry their load to the Great Lakes in comparison with their present 
cost tO New Orleans, Baltimore, and New York. As 56 cents per hundredweight 
was the average cost of transportation quoted by one of the fruit companies to 
New Orleans,. Baltimore, and New York from Central American points, without 
regard to distance, we should have to make certain assumptions as to the addi
tional cost into the Great Lakes. Since the steamship companies carrying 
bananas also own their plantations, the real point at issue is, for what additional 
revenue on the sale of bananas would these companies agree to take their cargoes 
into the Great Lakes. This additional charge, of course, must be equal to, if not 
greater than, the incremental cost of going into the lake region. On the other 
band, the fruit markets in the Great Lakes ports would be expected to pay for 

• Department or Agriculture, Diell fl/ Familia Ill EmJ)Iore4 Wa,. .Eartlera au C'Urieel Werwa .. CAl 
atiu, tU39, BolletiD rm, p. ao. 



APPENDIX G 167 

bananas, at fue most, the New York, Baltimore, or N~w Orleans price p~us rail -
transportation into the Great Lakes. There is a wide margin of saving which 
would be the subject of division between seller and purchaser through the ordinary 
process of bargaining. 

As the exact bargain between the seller and purchaser in the fruit markets is 
not known, it is possible only to make certain assumptions and to calculate po-' 
tential savings accordingly. Three general assumptions are here made: The 
first is that the companies may be satisfied with a participation in the savings 
on rail rates to the extent of 20 cents per hundred pounds; the second assumption 
is that they would be satisfied with 30 cents per hundred pounds; and finally, it 
wae assumed that they might be satisfied with 40 cents per hundred pounds. In 
addition to the division of the savings between the fruit companies and the local 
middlemen and retailers, allowance must be made for transportation of bananas 
from lake ports to inland points in the tributary area .. 

On these assumptions, indicated savings are tabulated in table G-4 for a number 
of trading areas which are located on or near the Great Lakes. These trading 
areas were selected for their proximity to lake ports. They are, as a whole, within 
easy trucking distance of such ports. The present rates over which savings under 
the given assumptions were calculated were the lowest rail rates from-one or the 
other of the three principal ports of entry. It need hardly be stated that actual 
conditions in any given year or in any particular month in a year, or, indeed, in the 
case of a particular boatload, may and certainly will differ from the conditions 
presented in table G-4. The savings in relation to then-existing rail rates may be 
below the lowest level of 20 cents or anywhere between 20 and 40 cents, or even 
above 40 cents per hundred pounds. The particular assumptions are here used 
in order to indicate the possible range of the total savings that may accrue to 
consumers of bananas. 

In order to calculate a total amount of potential savings under the present 
assumptions, one must know the consumption of bananas in the respective areas. 
It was previously stated that the average consumption of bananas is approximately 
20 pounds per capita. A case study made by the United States Department of 
Agriculture indicates that actually, in the East North Central States, which 
nominally would include the principal States in the tributary area, the average 
consumption of bananas was 27 pounds per capita over a period. The sample used 
in this study covered the period December 1934 to February 1937.• However, for 
the sake of conservatism, a 20-pound per capita consumption was assumed in our 
calculations. By applying this per capita consumption to the 1930 population 
figures for the trading areas selected in our study, the total consumption of 
bananas in the tributary area is obtained, which amounts to 502,000,000 pounds, 
or 251,000 short tons. This would not be the total potential traffic, because of 
the seasonality of navigation on the Great Lakes. An examination of the monthly 
imports of bananas into the United States during 1936, 1937, and 1938, indicates 
that nearly 65 percent of total banana imports came into the country during the 
months of May to November, inclusive. By taking 65 percent of the total annual 
consumption on a 20-pound per capita basis, the in-season consumption amounts 
to 326,300,000 pounds, which equals mort" than 163,000 short tons. 

As the calculations of savings via the St. Lawrence under the assumptions 
applied in this study result in different figures for each trading area, the popula
tion and the total consumption of bananas in each trading area were separately 
calculated, and the savings under the three assumptions on the 65 percent of the 
total annual consumption were applied. The results are given in table G-4. Under 

• U. B. Department of AgrtcoltuJe, Dfdt 0/ FamUiu of Emplore4 W4111 Eart11r1 all4 Clmtal Worker• In file 
Cltke, 111311, BuUetiD rnr. p. ao. 
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the first assumption of savings--namely, present rail rates minus 20-cent surcharge 
of the fruit companies to go into the Great Lakes, and in cases where the trading 
area is further removed from the lake shore, making also an allowance for trucking 
charges--the total potential savings appear to be $1,849,000. Under the second 
assumptions, where the shipping companies make a surcharge of 30 cents per 
hundred pounds to go into the Lakes, allowing also for trucking charges, the 
potential savings might be $1,523,000. Under the third set of assumptions, where 
the shipping company might make a 40-cent surcharge, allowing again for trucking 
costs from lake ports, the potential savings might be as much as $1,196,000. 

These figures are obtained on the basis of 1930 population and a very conserva
tive average consumption figure of 20 pounds per capita. The population of the 
trading areas in 1950 is expected to be, by the most conservative estimates, about 
3~ or 4 million more than the 1930 figures. Under the first assumption, where the 
shipping companies make an additional charge of 20 cents per hundred pounds to 
go into the Great Lakes, the average saving• on all shipments to the tributary area 
amounts to about 56.6 cents per 100 pounds. Three and a half millions of addi
tional people at an average of 20 pounds per capita would consume approximately 
70 million pounds of bananas, which, added to 326,300,000 pounds, would give a 
total of 396,300,000 pounds or in-season potential movement of bananas, or 
198,150 short tons. The saving on the additional 70 million pounds adds 56.6 
cents per 100 pounds, or an additional $397,000, or a total of $2,246,000 potential 
savings. Under the second assumption, where the shippers may make a surcharge 
of 30 cents per pound, the average saving on the total in-season movement is 
46.7 cents per 100 pounds. Applying'this to the additional consumption of 70 
million pounds, we obtain a further saving on the basis of the second assumption 
of $327,000, which, added to $1,523,000, gives $1,850,000. On the basis of the 
third assumption, where the fruit company may charge as much as 40 cents per 
hundred pounds over the New York or New Orleans price, the average savings 
amount to about 36.7 cents per 100 pounds, which would give, on the additional 
consumption of 70 million pounds, a further potential saving of $257,000, which, 
added to $1,196,000, gives $1,453,000 of potential savings. These calculations, of 
course, do not include consumption due to changes in consumer's habits, nor do 
they include any allowance for the increasing consumption that may result directly 
from lowering of price of bananas as a result of the Seaway. 



TABLE G-1 

Imports of bananas into tht United Statu by countriu of origin, 1919-39 
[Short tons) 

Year Total Honduraa Mexloo Panama Guatemala Jamaica Ouba Oosta Rloa 

1919.·------··---------------------------- 1, 2114,760 897,688 6,139 171,466 85,676 239,986 63,054 142,118 

!!~::::::::::::::::::::::::::::::::::::: 
1, 876, 186 402,095 25,494 159,563 127,203 248,624 59,396 189,078 
1, 517,803 461,063 50,004 139,181 153,475 801,559 62,096 139,963 
1, 578.288 510,464 25,872 128,288 157,458 373,280 63,311 129,666 

1923-------------------------------------- 1,538,563 407,940 73,447 157,969 155,083 323,200 79,695 109,086 

1924-------------------------------------- 1,658, 442 459,401 106,650 180,708 193,405 850,481 59,838 101,177 1925 ______________________________________ 
1, 941,920 520,489 113,419 198,757 202,140 441,578 94,848 134,963 1926 ______________________________________ 1, 968,790 453,857 160,707 158,840 214,015 486,698 100,847 188,154 

1927-------------------------------------- 2,135,332 671,297 200,233 166,052 227,609 528,668 100,052 184,550 1928.. ____________________________________ 
2, 250,770 786,994 193,417 170,179 218,787 417,746 107,709 162,131 

1929 ______________________________________ 
2,279,696 793,669 199,517 166,448 254,088 380,669 133,032 i44, 412 

~:~:::::::::::::::::::::::::::::::::::: 2, 195,581 771,766 227,686 166,642 177,751 417,516 141,098 112,979 
1, 954,879 742,989 180,754 172,023 148,174 861,041 107,177 116,963 

1932-------------------------------------- 1, 731,001 640,789 159,215 159,103 115,024 167,200 127, 76g 141,397 
1933 •••• - ----- ------------------ ---------- 1,386, 471 450,598 230,682 170,932 109,090 9,628 83,857 122,145 

193'-------------------------------------- 1,668, 774 510,110 300,508 200,105 126, 108 25,675 182,877 93,463 

~~gg:::::::::::::::::::::::::::::::::::::: 1,925,672 893,576 432,132 241,189 191,935 44,699 201,877 101,605 
2,040,585 385,537 544,412 241,164 284,953 1,330 215,289 118,089 

~:~::::::::::::::::::::::::::::::::::::: 2, 330,540 335,359 586,794 252,835 310,585 2,982 298,675 173,177 
2,073,503 346,109 542,411 222,348 321,126 353 147,930 142,583 

1939 __________ ~---------------------·- 1,999,482 413,702 486,973 203,364 335,687 32 167,649 101,524 

.Average, 192&-87 ·---------------- 1, 976,397 581,139 305,612 194,061 188, 150 182,839 159,936 128,636 

Non.-aonverslon faotor: lllhort ton equalS 28.5714 bunches. 
SoUBCJ:: Departmant of Commerce, Forei(l'll Commerce and NIWigatl011 of tile United Statu. 

Nioarllgtla Colombia All other 
countries 

29,677 148,323 26,836 
46,857 93,771 24,105 
67,594 123,033 19,835 
91,122 77,194 21,633 

119,202 86,652 26,289 

96,169 87,328 28,295 
105,377 76,830 54,074 
87,656 82,748 35,268 
81,533 57,064 19,274 

118,920 66,678 18,209 

139,618 63,687 14,661 
128,528 48,167 8,450 
91,728 31,148 7,887 

118,896 93,301 8,307 
120,132 76,110 13,297 

82,965 87,779 89,184 
103,398 139,998 75,263 
73,100 126,973 99,738 
87,540 161,404 121,189 
72,877 131,298 146,473 
60,614 72,724 157,313 

106,482 87,024 42,618 
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TABLE G-2 
United States imports of bananas, by customs districts, 1919-38 

[Th0U81111d8 of short tons] 

Year Massa- New Philadel· Mary· New All Total chll8etta York phla land OrlesDB other 

1919 •••••••••••••••••••••••••••• 60 821 102 61 644 107 1,295 
11!20 •••••••••••••••••••••••••••• 72 313 110 84 703 9t 1,376 
1921 •••••••••••••••••••••••••••• 93 401 121 89 693 121 1,618 
1922 .•••••••••••.••••••••••••••• 99 410 142 106 734 88 1,678 1923 ____________________________ 

81 490 122 81 666 109 1,639 

1924 .••••••••••••••••••••••••••• 97 626 168 91 670 107 1,659 
1926 .••• -------------------- ---- 129 604 171 122 768 148 1,942 
1926 •••••••••••••••••••••••••••• 127 674 193 98 781 196 1,969 
1927---------------------------- 126 673 172 109 778 278 2,136 1928 •••••••••• __________________ 126 11M 174 120 788 379 2,261 
1929 ____________________________ 

122 663 189 120 809 377 2,280 1930 ____________________________ 122 670 100 120 663 441 2,196 
1931 •• ---- ········-------------- 130 610 169 118 671 367 1,955 1932 ____________________________ 

221 451 169 96 443 361 1, 731 1933 ____________________________ 
116 403 126 60 399 284 1,387 

1934 .•.••••••••.•••••••••••••••• 9t 448 161 100 446 421 1,669 
1935 .•.•••.••••••••••••••••••••• 114 613 187 126 663 434 1,926 1936 ____________________________ 

120 477 206 133 695 610 2, 041 
1937---------------------------- 140 483 179 173 704 601 2,330 
1938 .•••..•••••••••••••••••••••• 117 432 168 1a8 493 726 2,074 

Average 1921H7 •••••••••• 130 638 174 117 &96 422 1.977 

NOTB.-oonvarslon factor: 1 short ton equals 28.57 bunches. 

SOUBCB: Department of Commerce, Forelqn Cbmmcrce afl4 Na.fgatfor& ofiM United Sttdu,1919-38. 

TABLE G-3 
· .All-f'ail ratei ·on bananas in carload lots 

[Cents per 100 pounds) 

From-

To- To-
Ba!tl- New .New Baltl-
more York Orleans more 

r1Bttsburg, N.Y •••••• 68 60 ..................... Detroit, Mich •••••••••• 78 
Ogdensburg, N.Y ••••• 60 62 ....................... Hamtramck, Mich ••••• 78 
Syracuse, N.Y .••••••• 62 62 -------ii2 Pontiac, Mich ••••••••• 82 
Rochester, N. Y ••••••• 62 62 Ann Arbor, Mich •••••• 88 
Bu11alo, N.Y •.•••••••• 60 60 106 lackson, Mich ••••••••• 88 

Oswego, N.Y •••••••••• 62 62 166 Kalama•oo, Mich. ••••• 89 
Erie, Pa ..••••••••••••• 69 62 106 Flint, Mich .••.•••••••• 88 
New Castle, Pa. ••••••. 67 70 106 Saginaw, Mich •••••••• 88 
Pittsburgh, Pa ••••••••. 69 62 105 Bay City, Mich ••.•••• 88 
Cleveland, Ohio ••••••• 71 74 06 Orand Rapids, Mich •• 89 

Akron, Ohio .•••••••••• 71 74 06 Muskegon, Mich •••••• 89 
Canton, Ohio ..•••••••• 71 74 06 Marquette, Mich •••••• 146 
Mansfield, Ohio ••••••• 76 7D 06 Hancock, Mich •••••••• 158 
Youngstown, Ohio ••••. 67 70 106 Houghton, Mich ••••••• 158 
Toledo, Ohio ••••••••••• 78 81 91 Ironwood, Mich ••••••• 118 

Lfmq, Ohio .•...••••••• 80 83 91 Milwaukee, Wis ••••••• 89 
South Bend, Ind ••••••• 89 92 91 Green Bay, Wis ••••••• 89 
Chicago, ill ...•.•...•.. 89 92 87 Duluth, Minn. •••••••• us 
Rockford, ill .......••.. 104 107 91 Superior, Wis ..•••••••• 118 
loilet, m .•..••••••.•• ·- 89 92 87 Minneapolis, Minn •••• 118 

St. Paul, Minn •.•••••• 118 

From-

New New 
York Orleans 

81 91 
81 91 
85 91 
91 91 
91 91 

92 91 
91 99 
91 99 
91 99 
D2 91 

92 91 
149 114 
161 117 
161 117 
121 114 

92 96 
D2 103 

121 122 
121 122 
121 117 
121 117 

SoUBCB: P. B. B., L C. C. 2179; Curlett, I. C. C. A-647; D. L. & W., I. C. C. 23906; N.Y. C., I. C. C. 
16981. 



TABLE G-4 

Estimated consumption and potential savings on tht transportation of bananas into Grtat Laku arta during open stason 

Estimated 
Popula· oonsumJ• 

Trading area tion, 1980 tlon ( 
ponnd:.ser 

cap! 

Plattsbnrg-O~ensburg, N.Y ..................................... 217,800 4,346,000 
Syracuse, N. . ................................................... 641,286 10,825,700 

~~~~~~~. ~ -~:::::::::~:::::::::::::::::::: :::::::::::::::::::: 607,643 12,160,860 
1,864, 763 27,295,060 

~~~~ b:Siie,' i>&::::::::::::::::::::::::::::::::::: :::::::::::::::: 238,267 '· 766,140 
879,921 7,698,420 

Pittsburgh, Pa .................................................... 2, 876,604 47,630,080 
Cleveland Akron Canton, and Mansfield: 

Cleveland and adlacent territory• ............................. 1,478, 248 29,684,860 
Summit Countl" Akron) ..................................... 344,131 6,882,620 
Stark County (Canton) ....................................... 221,734 4,435,680 
Richland County (Mansfield) ................................. 66,002 1, 300,040 
Mahoning County ~onngstown) ............................. 236,142 4, 722,840 
Areas tributary to a ove•------------------~------------------ 711,018 14,220,360 

Toledo-Lima, Oblo ................................................ 943,451 18,869,020 
South Bend, Ind .................................................. 370,977 7, 419,540 

cw~~ 'fri1~~~o: 6iiicago;iiioiiiiioi-ii; aii<i "Jo1iei:: :::::::::::: 4,838, 516 96,770,320 
749,418 14,988,860 

Detroit, Hamtramck, Pontiac, Ann Arbor, Jackson, Mich ........ 2,621, 920 52,438,400 

~~i!,~~::if~.;-~~~::::::::::::::::::::::::::::::::::::::::::::::::: 325,518 6, 510,360 
279,606 6, 590,120 

Saginaw-Bay City, Mich ......................................... 460,764 9,016,080 
Grand Rapids-Muskegon, Mich .................................. 641,663 12,833,260 
Marquet~ Mlcb ................ :------------·--·---------------- 185,238 3, 704,760 
Hanoock· owhton-Ironwood, M1ch .............................. 127,013 2,540,260 

~~:naWa';; wf:::.:::::::::::::::::::::::::::::::::::::::::::::::: 1, 734,022 84,680,440 
370,184 7,403,680 

Duluth, Mlnn.-Superlor, Wis ..................................... 706,068 14,101,360 
Minneapolis-St. Paul, Minn ...................................... 1,974,467 39,489,840 

Total ....................................................... 26,100,498 602, 009, 060 

I Basis .A. calculated on assumption that shippers would be satisfied with 20-cent sur· 
charge for going into Great Lakes; B, 30 oents; C, 40 cents, plus trucking allowances. 

• Includes these counties: Cuyahoga, Lorain, Lake, Ashtabula, Erie, and Geauga. 
•Includes: Ashland1 Carroll, Columbiana, Coshocton, Crawford, Holmes, Huron, 

Knox, Marlon, MediDB, Marrow, Portage, Seneca, Trumbnll, Tusoarawu, Wayne, 
Wyandot. 

Indicated potential savings I 
In-season --------
oonsump· .A. B 0 tlon (65 
peroent of -

total) Cents per Total Cents per Total Cents per 
100ponnds 100ponnds 100ponnds Total 

----
2,824,900 " 812,480 84 $9,606 24 $6,780 
7,036, 706 82 22,617 22 16,481 12 8,444 
7,898,069 82 26,274 22 17,376 12 9,478 

17,741,789 40 70,967 80 63,226 20 86,484 
8,097, 341 89 12,080 29 8,982 19 6,886 
4, 938,973 87 18,274 27 13,335 17 8,396 

80,894,652 24 74,147 14 43,252 4 12,368 

19,217,169 51 98,008 41 78,790 81 69,673 
4, 473,703 41 18,342 31 13,868 21 9,396 
2,883,192 41 11,821 81 8,938 21 6,066 

845,026 46 3,887 86 8,042 26 2,197 
8,069,846 32 9,824 22 6, 764 12 3,684 
9,243,234 86 33,276 26 24,032 16 14,789 

12,264,863 59 72,363 49 60,098 39 47,833 
4, 822,701 59 28,464 49 23,631 39 18,809 

62,900,708 69 434,0111 69 371,114 49 308.213 
9, 742,434 56 64,568 46 44,816 86 35,073 

84,084,960 63 180,660 43 146,665 33 112,480 
4, 231,734 69 29,199 69 24,967 49 20,736 
3,633, 578 68 21,076 48 17,441 38 13,808 
6,859,802 88 39,847 68 33,987 48 28,127 
8, 341,619 68 56,723 68 48,381 48 40,040 
2,408,094 94 22,636 84 20,228 74 17,820 
1, 651,169 86 14,200 76 12,649 66 10,898 

22,642,286 69 165,642 69 132,999 49 110,467 
4,812,392 69 33,206 59 28,393 49 23,681 
9,165,884 93 85,243 83 76,077 73 66,911 

26,668,071 82 210,478 72 184,810 62 169,142 

326, 294, 774 ------------ 1,849,036 ........................ 1,522, 736 ------------ 1,196,446 

'Includes: Cook, Lake, Du Page, Will, Kane, Kendall, Grundy, Kankakee, m.; LakB-. 
Porter and La Porte, Ind. 

•Includes: Boone, Bureau Carroll, De Kalb, Ford, Henry, Iroquois La Salle, Lee, ..,... 
Livingston, McHenrl!!_ McLean, Ogle, Putnam, Stephenson, Whiteside, Winnebago, ~ 
III., Juper, Newton, rulukl, and Starke, Ind. . ..,... 



AppendixH 

ALCOHOLIC WINES AND DISTILLED 
LIQUORS 

Section 1 

IMPORTS AND CoNSUMPTION IN THE TRIBUTARY AREA 

Since the repeal of prohibition, the United States has imported during the 
years 1934-38 an average of about 3,500,000 gallons of wines. Of these, slightly 
over 3,000,000 gallons were classified as still wines and less than 447,000 gallons 
as champagne and all other sparkling wines. Over these years, the total imports 
of still and sparkling wines remained fairly stable. During the same period, the 
United States imported an average of 11,500,000 proof gallons of distilled liquors.' 
About 86 percent of this amount, or 9,900,000 proof gallons, was whiskey. Brandy, 
the next largest item, was imported to the extent of about 610,000 proof gallons; 
cordials, liqueurs, and other spirits accounted for about 432,000 proof gallons .. 
Table H-1 presents United States imports of alcoholic wines and distilled liquors 
by types for the years 1934 to 1938. 

The greater proportion of our imports of wines come from the Mediterranean 
countries--France, Italy, and Spain (table H-2). France was the most important 
source of shipments into this country, averaging almost 1,300,000 gallons for the 
years 1934-38. Italy for the same years exported to the United States an average 
of 1,000,000 gallons; Spain, 500,000 gallons; while from Germany, another 
important source, average imports amounted to 175,000 gallons. Among the 
countries grouped as "All other" is Japan, from which the United States imported . 
sake, the total for which, however, is insignificant. 

In table H-3 are shown United States imports of distilled liquors by principal 
countries. Canada and the United Kingdom rival each other as principal sources 
of liquors imported into the United States, Canada having shipped us an average 
of 4,930,000 proof gallons from 1934-38, and the United Kingdom having sent us 
an average of 4,880,000 proof gallons for the same period. Average United 
States imports from Cuba amounted to 334,000 proof gallons, of wNch rum was 
the major item, and from France the United States imported about 732,000 proof 
gallons, of which brandy constituted the major part. 

Among the commodities studied in this Survey, wines and liquors are unique 
in that the imports by customs districts are an approximation of the actual con
sumption of imported wines and liquors by regions. This is due to the practice 
followed by the trade of keeping its products in bond as long as possible in order 
to postpone the payment of the heavy duty. Thus, wines and liquors which may 
be imported via New York, placed there for a while in warehouses and then shipped 
to St. Louis, would be credited to the St. Louis customs pjstrict when they were 
withdrawn from the bonded warehouse.· Conversely, the figures of imports by 

• Proof pllon Is a standard of lllll8SIIl8IIl8 coDSisttog of 1 wine gaUon of 23lllllblo lnchel, of wblcb one-balf 
&ba volume Ia alcohol. 
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customs districts give little indication of the spots at which wines and liquors 
enter the country. Indeed, much of the liquors credited to customs districts not 
on the coasts moved into the interior from New York by rail in bond. 

With this in mind, it is possible to estimate the potential tonnage in wines and 
liquors for the St. Lawrence Seaway by studying imports of wines and liquors, 
excluding rum, by customs districts, and obtaining the percent of total United 
States imports received at each customs district and applying that percent to the 
1934-38 annual average, excluding rum and excluding imports from Canada. 
Rum has been omitted from this study because it comes mainly from Cuba and 
the other Caribbean states, and would be subject to an independent rate study. 
Canada has been omitted because presumably most of the shipments from Canada 
came across the Great Lakes and would be unaffected by the proposed Seaway 
development. By eliminating from consideration rum and Canadian liquor, then, 
we should have an estimated' consumption for the tributary area of imported wines 
and liquors that come almost entirely from Europe. 

Table H-4 presents 1934-38 annual averages of the imports of wines and liquors 
for the customs districts tributary to the Great Lakes. The Chicago and Indiana 
customs districts are the largest consuming areas. Chicago in this period received 
an average of 1,367,000 proof gallons of distilled liquors and 170,000 gallons of 
wine. Indiana received for this period 1,237,000 proof gallons of distilled liquors 
and 17,000 gallons of wine. The total imports, excluding rum, for the selected 
12 customs districts are 3,953,000. proof gallons of distilled liquors and 323,000 
gallons of wines. In order to gain a common unit, these figures may be converted 
to pounds, using the conversion factor; 7.7821 pounds to a gallon of 100-proof of 
distilled liquors and 8.5 pounds per gallon of wine. The net weight of wines and 
liquors for the tributary area is 33,514,000 pounds or 28.9 percent of the country's 
total imports of wines and liquors, excluding rum. Chicago received approxi
mately 36 percent of the total for the area-12,000,000 pounds and Indiana, 
9,700,000 pounds, or 29 percent of the total. 

Table H-5 gives the United States imports of wines and liquors, excluding rum, 
from all countries other than Canada. The 1934-38 average was, for distilled 
liquors, 6,099,000 proof gallons, and for wines, 3,483,000 gallons. Converting the 
average for 1934-38 to net weight, as above, we have for distilled liquors, 47,464,-
000 pounds, and for wines, 29,604,000 pounds, or a total for both wines and 
distilled liquors of 77,068,000 pounds. Applying the percentage, which imports 
of the 12 customs districts are of the United States total, obtained in table H-4 
to this total weight, we have an estimated consumption in the tributary area of 
wines and liquors, excluding rum, imported from countries other than Canada, 
of 22,272,587 pounds, as shown in table H-6. Applying the 75 by seasonal 
percentage, we obtain potential tonnage for the tributary area of 16,700,000 
pounds, of which 6,000,000 pounds went to Chicago and 4,900,000 pounds to 
Indiana. 

A study of imports by months shows that in the years 1936-38 in terms of the 
total annual imports, 56.65 percent of distilled liquors were received during the 
months May to November, and 53.77 percent of the wines during these months.1 

However, it must be borne in mind that the customs district figures are based 
mainly upon withdrawals from bonded warehouses. They give an indication of 
the consumption of imported wines and liquors during those months but not of 
the time of physical transportation. Consumption of both wines and liquors is 
at its height at the months immediately preceding and during the holiday season, 
but the wines and liquors must be imported previous to that time in order to be on 

I B888d on compilations from the Department of Commerce, Bureau of Foreign and Domestic Commerce.· 
Monthlll 8u.mmar11 of Foreign Commncc ofth• United StaiN, 1936418. 
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' band when the increased demand begins. Therefore, on an estimate of the trade, 

75 percent may be taken as the proportion of liquor and wines actually brought 
into the country during the months of the open season of navigation-May to 
November. Application of this percentage to the imports as shown in table H-{; 
gives the estimated in-eeason movement of 16,700,000 pounds. 

Distilled liquors are imported into this country mainly in bottles. The JnOSt 
typical way of packing them is in wooden boxes of 12 bottles, one-fifth of a gallon 
each, which have a gross weigh~ of 44 pounds and a net weight of 19 pounds.• 
Imported wines, of cou~, are almost wholly high-priced and shipped in blottles. 
The average case used by the United States Tariff Commission in its calcuations 
contains 2.4 gallons, and a gross weight of 50 pounds, if made of wood, or 40 
pounds, if made of fibre. The net weight of 2.4 gallons at 8.5 pounds to the gallon 
is 20.40 pounds. Thus, in order to obtain the transportation weight, which 
includes bottle, wrapper, and case, as well as effective contents, as shown in 
table H-{;, it is necessary to double the net weight. This gives a gross weight of 

. wines and liquors brought into the tributary area during the open season of 
navigation of 33,408,000 pounds. Chicago· received 12,138,000 pounds and 
Indiana 9, 710,000 pounds. 

To reach an estimate of the transportation savings that might be due to the 
construction of the proposed Seaway, we have in table H-7 withdrawn from the 
potential tonnage the receipts by water at lake ports of beverages imported from 
overseas direct by wa~ through the present St. Lawrence canals. This step 
reduces the edimated savings somewhat, in that the amounts subtracted from 
potential tonnage include all beverages, and that they were subtracted from the 
in-eeaaon consumption figure for points on or near the lakes and no allowance 
was made for amounts that might have been reshipped to the hinterland. 

During 193~38, Milwaukee received from overseas by water an average of 
704,000 pounds of beverages, gross weight. Since this amount was greater than 
the estimated consumption, 578,000 pounds, of Wuconsin, the balance was applied 
to Minnesota. 

In this fashion we have in table H-7 estiinated arrivals by rail of liquors and 
wines imported from abroad. The total for the tributary area is 30,136,000 
pounds and for Chicago 10,148,000 pounds. Michigan is estimated to have 
received by rail 3,722,800 pounds and Minnestoa 900,000 pounds. Wisconsin, 
however, is estimated to have received all its imported liquors by water. 

Section 2 

PoTENTIAL TRAFFIC AND SAVINGS IN TRANSPORTATION CosTs 

VIA THE ST. LAWRENCE SEAWAY 

The actual ocean rate for still wines from Bordeaux and Le Ha\--re to Atlantic 
ports before the war was 00 cents per 100 pounds. The Fjell Line, just prior 
to September 1939 carried still wines by direct water route to Chicago for at 
least as low as 95 cent& per 100 pounds. The ocean rate in effect during the 
summer of 1939 on distilled liquors in bottles from the United Kingdom to North 
Atlantic ports was $1.17 per 100 pounds. The Fjell Line has been carrying 
distilled liquors to Chicago at $1.18. Considering the praol.ice of the shipping 
trade and the incre&bed efficiency and speed that will be brought about by the 
use of larger ships and faster passage, we can expect the rates to the Great Lakes 
porta to be at least as low as those applied by the Fjell Line. 

I TBI'i1f Comm1a11oD. Gbm..ult ~ Dtlla. 
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Thus the unit savings on wines and liquors may be estimated as the difference 
between the rail rate to the point of destination from New York and from the 
nearest lake port. This simplifies the problem somewhat, inasmuch as the im
port rail rates, unlike the ocean rates, are the same for both wines and liquors. 
New York has been taken as the typical port through which wines and liquors 
pass because reports from the industry indicate that most of imported wines and 
liquors now moving into the tributary area travel all-rail from New York. 

Table H-8 shows the indicated differential per unit in the cost of transportation 
via the St. Lawrence Waterway as compared with the present method via New 
York. The indicated savings per 100 pounds are greatest for shipments to Mil
waukee, in which case the rail rate is, from New York, 73 cents. Chicago has 
an indicated savings of 71 cents per 100 pounds. Pittsburgh, Pa., with a rail 
rate of 46 cents from New York and 31 cents from Cleveland, has an indicated 
savings of 15 cents per 100 pounds. 

Applying these indicated differentials to the respective tonnages, we have in 
table H-9 estimated savings on :wines and distilled liquors imported into the 
Great Lakes area totaling $145,000, of which shipments into Chicago account 
for $72,000 and those into Indiana, $27,000. This is the possible saving on a 
total of 15,000 tons of distilled wines and liquor estimated to have moved an-· 
nually by rail to the tributary area during the years 1934-38 (exclusive of rum 
and Canadian shipments). 

.TABLE H-1 

Uniud States imports of alcohoHc wines, and distilled liquors by types, 
1934-38 

Wines (gallons) Liquors (proof gallons) 

Cham· Cordials, 
Year pagne liqueurs, 

and other Total, 
other Still Total, Brandy Gin Rum Whisky spirlta, distilled 
spark· wines- wines and liquors 

ling com· 
wines pounds 

-·-------1---
1934_ __________ -------- 395,412 3, 462, 704 3, 858,116 556,086 153, 198 315,824 5, 624,483 583,915 7, 233,506 
1935 .............. _____ 277,287 2,493,529 2, 770,816 444,338 60,468 482,497 5,847,208 227,283 7,061, 794 1936 ___________________ 

502,299 3,133,677 3,635,976 645,845 69,890 554,836 13,375,339 505,736 15, 151,646 
1937------------------- 676,858 3,240,336 3, 817,194 738,423 70,364 510,094 14,364,102 504,665 16,187,648 1936 ___________________ 

482,678 2,946,679 3,429,357 666,668 62,301 395,040 10,320,886 339,357 11, 783,15ll 

Average, 1934-{18 ____ 446,907 3,056,386 
1:----
3,602,292 610,052 83,244 461,658 9, 906,403 432, 191 11,483,549 

SonCJI: Deplllltment of Commerce, Forrillfl Commerce and Nalli11atioo of the Unittd Statea, 1934-{18. 

TABLE H-2 

United States imports 1 of wines, by principal countries, 1934-38 
[Gallons] 

Year France Germany Italy Spain All other Total countiries 

1034 ___________________________ 
1,264,088 272,300 993,390 479,681 848,607 3,858,116 

193lL ... ------------------.. -- 924,894 146,002 780,993 398,110 620,817 2, 770,816 
1936 ...... ·--------------------- 1,344,071 163,971 1,015, 993 540,667 671,284 3,635, 976 1937 ___________________________ 

1,494,136 171,708 1, 204,340 664,047 382,964 3,817,194 1936 ___________________________ 
1,376,026 120,579 1,116, 422 602,289 314,041 3,429,357 

Average, 1934-38 ........ 1,280,642 174,912 1,022,226 496,957 627,653 3, 502,293 

1 Imports for consumption. 
SOmlCII: Department of Commerce, Foreil/fl Commerce and Nalli11ation of the United Stat11, 1934-M. 
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TABLE H-3 
Unittd Statu imports 1 of distilled liquors, by principal countries, 1934-38 

(Proof gallons] 

Ye&l' France United Canada Cuba All other Total Kingdom countriea 

1934 _______ -------------------- '120, 587 2, 297,052 3,143,850 352,871 719,146 7,233,505 
1935 ____ - ---------------------- 528,987 2, 531,345 3,185, 937 412,902 403,737 7,062, 908 
1936 ________ ------------------- 754,256 5, 985,458 7,375,635 386,594 649,703 15, 151,646 
1937------------------------- 866,431 6,847, 708 7, 402,805 319,596 751,108 16,187,848 
1938 _____ ---------------------- 788,671 6, 719,401 3, 555,862 196,675 522,643 11,783,152 

Average, 1934-31'-------- 731,786 4, 876, 193 4, 932,818 333,708 609,267 11,483,772 

1 Imports for consumption. 
SoUBCB: Department of Commerce, Fordgft Commerce ~md NangatiOR of the UfiUed Statu, 1934-1938. 

TABLE H-4 
United Statu imports of wines and distilled liquors (excluding f'Um), 

by customs districts, annual avef'age--1934-38 

Volume Weight Total diStilled liquors 
and wines 

Customa district 
Distilled Wines Distilled Winea Pounds Percent liquors liquors 

Proof Pouflthl J'lltltltU I Pot.lf&dBI 
gfJllom Gllllorn~ flit weight flit tJJtiQht flit wtiohf 

St. Lawrence •• ---------------···· 1, 751 76 13,626 646 14,272 
(I) o. 9 

Rochesw ______________________ 
120,818 15,698 940,218 133,433 1,073,651 

Bu1falo. __ ------------------------ 57,449 9,910 447,074 84,235 531,309 .6 Pittsburgh_ _______________________ 
233,504 4,113 1,817,161 34,961 1,862,112 1.6 

Minnesota ________________________ 
138,284 15,378 1,076,140 130,713 1,206,853 1.0 Wisconsin ________________________ 
53,780 16,379 418,521 139,222 657,743 .5 Michigan _________________________ 

466,222 28,666 3,628,186 243,661 3, 871,847 3.3 Chicago _________________________ 
1,367,350 169,565 10,640,854 1,441,303 12,082,157. 10.4 

Indiana ___________________________ 
1,236,902 16,562 9,625,695 140, 7'17 9, 766,472 8.5 Ohio ______________________________ 

170,486 26,686 1,326, 739 226,831 1, 653,670 1.3 Iowa ______________________________ 2,211 57 17,206 485 17,691 (I) 
St. Louis ••••••••••••••••••••••••• 104,417 20,390 812,584 173,316 986,899 .9 

Total12 CU&toma districts ••• 3,953,174 323,480 30,763,994 2, 749,682 33,613,676 28.9 

United States total •• -·----------- 11,031,891 3, 502,292 85,851,279 29,769,482 115, 620, 761 100.0 

I One gallon of tOO-proof spirits Is equal to 7.7821 pounds. The weight of a gallon of wine varies from 8.22 
pounds to 8.81 pounds; an average of 8.6 was used as a conversion factor. 

• Less than one-halt of 1 percent. 
BouBCz: Department of Commerce, Foreign Commerce ~md NarioatfOR of the United Statu, 

TABLE H-5 
United Statu importJ of wines and liquors (excluding f'Um), f1'om all 

countries other than Canada 

Distilled 
Uquors Wlnea 

Gollom 
3, 781,879 
2, 767,086 
3, 628,673 
3, 817,085 
3,429,367 

Average, 11134-38_________________________________________________________ te, 099,126 13,482,796 

I 47,464,008 pounds (basts: 7. 7821 pounds per gallon). 
1 29,603,766 pounds (basia: 8.600 pounds per gallon). 
SoUBCa: Department of Commerce, Fordf/fl Commerce and NaD#Iatlon of the tmlted 814tA. 
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TABLE H-6 

Estimated consumption in the tributary area of wines and liquors 
(excluding rum), imported from countries other than Canada 

Estl· Est!· 
mated mated 

Annual move- Annual move-
oonsumr ment, consump- ment, 

Customs district Per- tlon ne May- Customs district Per- tlon net May-
oent• weight Novem· eent weight Novem· 

(In tribU· !fe~~ (in tribU· ber(7~ t&l'y&l'ea) t&l'y&l'ea) ofBDDUB 
oonsump-

tion) 
consump-

tion) 

Pouftlla Pouftlla Pouftlla Pouflda 
Bt. Lawrenoe ••••••••• (I) 

···soa~&io '''520~208 
Indiana ••••••••••••••• 8.4 6,473,693 t,856,269 Rochester _____________ 

0.9 Ohio •••••••••••••••••• L3 1,001,881 751,411 Bu1falo _______________ 
.5 385,339 289,004 

Iowa __________________ (1) 
---693~6i0 ---620~207 Pittsburgh •• --------- L6 1, 233,084 934,813 Bt. Louis------------- .9 

Minnesota ____________ . 
LO 770,678 578,009 Total, customs 

Wisconsin •••••••••••• .5 385,339 289,004 districts ortbe Michigan.. ____________ 
3.3 2,543,237 1,907,428 tributaey&l'ea. 28.9 22, 272, 587 16, 70t,440 Chicago ______________ 

10.5 8,092,116 11,069,087 
100.0 

= 
Total, United States... 77,067,774 57,800,831 

t See table H-4, IBSt column. 
• Less than one-hBlf of 1 percent. 

.TABLE H-7 

Estimated receipts in the tributary area by rail of imported wine and distilled 
liquors (excluding rum), from countries other than Canada 

Customs district 

[Pounds! 

Total estimated ln-tJeBSOn 
movement ot wineB and 
liquors t 

Receipts by 
water of 

beverages 
Imported 
from over-

seaB 

Estimated 
ln-tleBSon 
arrivals of 
wlneaand 
liquors by 

rail' 

Net weiglll GFON wriglltl (hou wriglll I GFON vrigllt 
Bt. Lawrence. __________________________________ --·----------- -------------- -------------- --------------
Rochester ________ ------------------------------ 520, 200 1, 040, 400 -------------- 1, 040, 400 
Buffalo_________________________________________ 289,000 678,000 -------------- 578,000 
Pittsburgh ______ ~------------------------------ 934,800 1, 849,600 -------------- 1, 849,600 

~=:':::::::::::::::::::::::::::::::::::::: ~:: 1, ~~:: : ~:: -------~~ 
Michigan______________________________________ 1, 907,400 3, Sit, 800 92,000 3, 722,800 
Chicago ________________________ --------________ &. 069, 000 12, 138, 000 1, 990, 000 10, 148, 000 

~hl~~~:::::::::::::::::::::::::::::::::::::::: "~ :8 ~: ~~ == ------356;000- t rJ: == 
l~~toliiS::::::::::::::::::::::::::::::::::::::: ------620~ooo- ----i~040:ooo· :::::::::::::: -----i~040:ooo 

Total.................................... 16, 70t, 000 33,403,000 3, 272,000 30, 1.36, 000 

t 75 percent of estimated BDDual consumption, bBSed on 6-year average, 1934-38. 
• Twice net weight, to allow for weight of glass bottles and packing. 
I All beverages; based on 3-year averages, 1936-38. 
• Difference, column 2 minus column 3. . 
• Receipts by water of beverages imported from overseas at Duluth, plus balance of receipts at Milwaukee. 

Bee footnote 6. 
• Milwaukee received 704,000 pounds. The balance over tbe 578,000 pounds estimated as consnmed by 

Wisconsin is credited to Minnesota. 
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TABLE H-8 

lndicatul differential of transportation cost on alcoholic liquors, sn bottles 

Point of destination 
From New 

York 

Cent.! per 100 

Rllilrates 

From nearest Jake port 

Port 

Indicated 
differential 

Comu per 100 

~~.:~-~ .::.:::::::::::::::::::::::: 
pounda 

52 
66 
46 
96 

Centl per 100 
pounda 

·cieveiiiiid.::::::::: ---------··ai· 
pounda 

52 
66 
15 
57 

Pittsburgh, Pa·--------------------------
St. Paul, Minn..·------------------------· Chicago·---------- 39 

~e~:~C::~::::::::::::::::::::::::: 73 
59 
71 
66 

73 
59 
71 
28 

Chicago, Dl. ____________________________ _ 
-'fiiiid'o:::::::::::: -----------37· Indianapolis, Ind------------------------

Cleveland1 Ohio ________________________ _ 

Cincinnati, OhiO------------------------- : -'fiiied'o:::::::::::: ---------··as· 52 
24 
46 
26 

Des Moines, Iowa..---------------------
St. Louis, Mo.---------------------------

90 Chicago___________ 46 
77 ••••• do............. 61 

TABLE H-9 

Estimated savings in alcoholic herJerages 

Customs district Representative point Potential Indicated Estimated 
tonnage . differential savings 

Rochester ___________________________ _ 
Bu1falo .•••••.•.••••••• ______________ _ 
Pittsburgh·--------------------------
M innesota. ____ ----- ______ -----------Wisconsin. __________________________ _ 

Michigan·---------------------------Chicago _____________________________ _ Indiana _____________________________ _ 

0 hio. --------------------------------Do ______________________________ _ 

St. Louis .•••••••••••••••••••••••••••• 

Centl per 100 
100 pounda pounda 

Rochester............. 10, 404 52 $5, 410 
Buffalo________________ 5, 780 55 3,179 
Pittsburgh____________ 18,496 15 2, 774. 
St.PauL_____________ 9,000 57 5,130 
Milwaukee ____________ -------------- 73 --·-·-·- ---·-
Detroit________________ 37,228 69 21,965 
Chicago_______________ 101,480 71 72,051 
Indianapolis.--------- 97,104 28 27,189 
Cleveland_____________ 6, 734 62 2, 982 
Cincinnati____________ 6, 734 24 1, 376 
St. Louis.............. 10,400 26 2, 704 

1-------;--------1--------
301, 360 -------------- 144, 760 Total, tributary area ••••••••••• --·----------··-----··--
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CRUDE RUBBER. 

Section 1 

UNITED STATES ExPORTS AND IMPORTS oF CRUDE RuBBER 

The United States is dependent upon foreign countries for the enti:re supply of 
crude rubber, a recognized strategic raw material. At the present time, most 
of the crude rubber supply of the world comes from plantations in the middle 
eastern possessions of Great Britain, Netherlands, and France, and from planta
tions i.n Thailand (Siam). 

World crude rubber production, in recent years, has averaged 1,000,000 long 
tons annually. Exports of crude rubber by producing areas are shown in table 1-1. 

The only export movement of crude rubber from the United States bas been 
a reexport of 5,000 to 36,000 long tons per year. This traffic is of no importance 
in a study of the Great Lakes-St. Lawrence Waterway. 

Table 1-2 sets forth gross imports, reexports, and net retention of crude rubber 
for the years 1919-38. United States gross imports of crude rubber have in
creased steadily from 45,000 long tons in 1910 to 253,6~1 in 1920, and 565,087 
in 1929. In 1937, imports reached 600,476 long tons. The average annual 
gross imports for the 10-year period 1928-37 were 484,659 long tons. By deduct
ing reexports, the net retention of crude rubber imports in the United States 
may be computed. The average annual net retention for the same 10-year 
period is 462,484 long tons. 

According to United States Maritime Commission statistics of United States, 
water borne imports of crude rubber for the years 1922-38 indicate that 80 per
cent of the imports come directly from the East Indies and additional regions, 
and 11 percent more from eastern, southern, and western Asia. Thus, 91 percent 
of crude rubber impotts originate in Asia for direct shipment to the United States. 
The small remaining ba.lance is derived from indirect receipts of crude rubber 
through Europe, and direct shipments from Mrica, Central America, and South 
America. 

Section 2 

CoNsUMPTION OF CRUDE RuBBER IN THE. GREAT LAKES 
TRIBUTARY AREA 

Statistics of the Rubber Manufacturers' Association indicate that over 70 
percent of crude rubber consumed in the United States enters into the manufac
ture of automobile tires and tire sundries. Mechanical rubber goods account 
for somewhat less than 10 percent of crude rubber consumed, and a wide range 
of rubber manufacturing industries consume the balance. 

181 
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Data on crude-rubber consumption in the United States do not agree with net 
retention statistics set forth in table 1-2. 

The discrepancies are due to the varying amounts of rubber inventories within 
the United States as a result of trade conditions. For the purpose of this study, 
however, net retention data are more accurate since they measure the tonnage 
of crude rubber actually shipped to this country, regardless of variations in pro
duction schedules of rubber-goods manufacturers. The proportions of crude 
rubber consumed according to States, on the other hand, will provide an accurate 
measure of the distribution by States of net retention of crude-rubber imports. 

Crude-rubber consumption by States is set forth in table 1-3, for the years 
1925, 1928, 1935, and 1937, and the percentage consumed in States tributary to 
the Great Lakes is shown.' 

It will be noted that one-half of the estimated consumption of Pennsylvania 
and New York has been assigned to the tributary area. This allocation is justified 
on the basis of comparative transportation costs to important rubber manufac
turing points in the western section of these States, e. g., Jeannette, Pa., and 
Buffalo, N. Y. 

Table 1-3 indicates that States and sections of States contiguous to the Great 
Lakes account for about 65.4: percent of crude-rubber consumption. Taking, 
therefore, 65.4: percent of the average annual net retention during 1928-37, of 
approximately 462,484long tons of crude rubber imported into the United States, 
we find 302,464 long tons to have been consumed in the tributary area. 

The process of decentralization in the rubber manufacturing industry has 
already reduced the consumption of .crude rubber in such production centers as 
Akron, Ohio. Much of this industrial migration has been in the direction of 
Michigan, Indiana, Tennessee. and the States of the Atlantic and Pacific Coasts. 
One factor in this shift is the cost of shipping finished products to locaJ consuming 
markets. However, rubber manufacturing plants in the tributary area continue 
to supply practically all of the original equipment tires and tubes mounted on 
automobiles, the production of which is concentrated in the same territory. For 
this reason, production of rubber tires for original equipment probably will undergo 
no more extensive decentralization than the automobile manufacturing (assembly) 
industry. 

Section 3 

MARKETING AND TRANSPORTATION oF CRuDE RuBBER 

'fhe central trading point for rubber in the Middle East ia Singapore, with 
various cities in Malaya, Netherland Indies, Ceylon, and elsewhere, as subsidiary 
centers. British control of rubber production has made London the point at 
which most large plantations maintain selling organizations for negotiating 
contracts on rubber. New York is the center of the distributing trade in the 
United States. Whether physical rubber actually passes through these points or 
not, they will doubtleBS remain the headquarters for contractual arrangements in 
rubber trading. 

Crude rubber dealers in New York probably account for one-half of total im
ports. Acting as merchant importers, they supply manufacturers and assemble, 
package, and ship given quantities of special grades of rubber in accordance with 

' contractual requirements. 

1 The tributary area Ia deftned aa that territory to whloh crude robber may be shipped via the St. Law· 
renee rout& at traosportatlon costs the 88ID8 as, or lower than, via existing routes. As set forth In table 
I-4, the tributary area embraces chief consuming points In the States of Ohio, Illinois, IndiBnB, Kentuoky, 
Mlobigan, Minnesota, Wlaoonsln, western Pennsylvania, and New York. 
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Practically all of the remaining half of crude rubber imports is handled direct 
by four manufacturing companies that operate their own rubber plantations and 
branch purchasing offices abroad. Finally, some rubber is purchased in European 
market&-London, in particular. 

The future volume of ocean tonnage may be increased by changes in the form 
in which rubber is marketed. Until 20 years ago, nearly all rubber contained 
impurities that added materially to weight. Nowadays the plantation output is· 
chiefly marketed in dry sheets, blankets, and crepes, with negligible volume of 
impurities. About 15 years ago, a trade in liquid latex began, and now the dry 
weight of rubber imported in various forms of liquid latex, concentrated latex, etc., 
amounts to about 4 percent of the total dry net weight of our gross imports 
(pOBBibly 6 percent of the wet gross weight of gross imports). · Latex imports are 
likely to constitute a larger percentage of future total imports, but methods of 
preparing and shipping latex must be perfected to reduce the amount of moisture 
in ocean f1-eight to smaller proportions than at present. Liquid latex is imported 
in bulk in tank steamers and a substantial part in drums. 

Rubber for the tributary area has always entered the United States at Atlantic 
ports, except during the World War when large entries were made at northern. 
United States and Canadian west coast ports and were shipped by rail across 
country. New York is the outstanding port of actual entry for the tributary area, 
having accounted for 90 percent of the total in 1938. Boston, Baltimore, Phila
delphia, and New Orleans take_care of practically all of the balance. 

Some years ago, the New York Barge Canal was used to a considerable extent 
for rubber shipments to midwest manufacturers. Likewise, before rail rates were 
reduced, Akron tire manufacturers used motor trucks to haul tires to New York. 
and rubber on the retum trip. This activity ended with the lowering of rail 
freight rates, and the New York Barge Canal traffic ceased almost entirely, 
though it is still used occasionally. 

At present, rubber moves largely by rail. Carriage from New York to Akron 
is divided between the Pennsylvania, Baltimore & Ohio, and Erie Railroads. 
The New York Central carries most of the rubber for Michigan. Other lines also 
participate in this traffic but these lines are the outstanding carriers of crude 
rubber, although the proportion of each is not known. U an ocean steamer service 
from the Middle East to ports on the Great Lakes were available with lower 
through rates than by other routes, the proverbial quickness of the rubber industry 
to take advantage of any opportunity for definite savings would operate. 

In this connection, the comment of one large New York crude rubber importer 
is significant. This importer states that "almost without exception, our customers 
in the Great Lakes district favor other than standard trunk line routings. Gen
erally, on crude rubber, there is an advantage of from 2 to 5 cents per 100 pounds 
on canal, lake, and differential rail routings. Difierence in time of delivery is 
not usually an important factor to the larger rubber consumers." A cheaper route 
is afforded via the Central Vermont Railroad and Canadian National Railways on 
shipments to Detroit, Mich., and points west of Detroit. The New York Barge 
Canal and the Great Lakes also afford cheaper means of transportation. As 
stated, however, the bulk of crude rubber consumed in the tributary area now 
moves all-rail. from North Atlantic United States ports and principally from New 
York. The cheaper differential routes at present available apparently do not offer 
sufficient economy in transportation cost to divert a sizeable volumeoftrafficfrom 
the all-rail route. 

30!!1:is-41--13 
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Section 4 

POTENTIAL TRAFFIC AND SAVINGS VIA THE ST. LAWRENCE 
SEAWAY 

The average annual consumption of crude rubber, in the tributary area on 
the basis of the years 1928-37, was found to be 302,464 long tons. The share 
of this consumption, which is likely to move over the waterway, would be in
fluenced principally by (1) season of open navigation, and (2) retentive power of 
present routes, chiefly through New York. 

At the present time, crude rubber is imported during each month of the year, · 
with the fall and winter months showing somewhat of a bulge. Representatives of 
the crude rubber trade, who were contacted during this survey, state that while 
50 to 60 percent of rubber receipts arrive during the open season of navigation on 
the Great Lakes, roughly from May 1 to December 1, a much larger share would 
be imported during this period if adequate savings could be realized by direct 
water shipment via the St. Lawrence. 

The factor of the retentive power of present routes, regardless of transportation 
savings, is difficult to measure. It is understood that New York rubber dealers 
would continue the assembly, packaging, and shipping of special grsdes of crude 
rubber. The volume of rubber bought on this basis is known to be a small portion 
of the total. It is estimated that four companies alone handle about one-half of' 
crude rubber imports direct. 

Another factor to be considered is the practice of the railroads (and one coast
wise shipping line) to grant long-term storage of crude rubber at North Atlantic 
ports. Under the railroad and steamship tariffs, crude rubber may be stored for 
a period of 12 months prior to shipment to final point of consumption, at charges 
ranging between 1 cent and 2 cents per 100 pounds. This service, if continued and 
if not afforded at Great Lakes ports, may induce rubber dealers to store some 
portion of their traffic at North Atlantic seaports, awaiting opportunities to locate 
certain classes of customers. 

An allowance of 10 percent of the annual toimage for that share which may be 
retained by present ·routes would therefore appear to be reasonable. However, 
it is to be recognized that the bulk of crude rubber purchases moves direct to large 
consuming centers, as far as the tributary area is concerned. The balance of 90 
percent of crude rubber consumption in the tributary area, or approximately 
272,218 short tons, could be considered as traffic potential to the St. Lawrence 
Waterway: 

Assuming that 55 percent of the shipments of crude rubber are received during 
the season of open navigation, the potential traffic available for the St. Lawrence 
on the basis of average imports during 1928-37, would be 149,719long tons. 

The next question to be considered is the probable unit savings in transportation 
costs of crude rubber when shipped via the St. Lawrence to lake ports, as com
pared with present ocean rates. 

The rate on crude rubber in August 1939 was 67 cents per 100 pounds from 
Singapore, Thailand, and Ceylon, to Gulf and North Atlantic ports. The 
distance from Singapore to New York is 10,209 nautical miles. From Liberia, 
West Mrica, ·to New York, the rate was 63 cents per 100 pounds. The distance 
from Freetown, nearest port to Liberia, to New York is 3, 782 nautical miles. This 
illustrates again that there is no relationship between distance traveled and rates, 
so far as ocean shipping is concerned. The availability of return cargo and the 
geographical pOFJtion flf ports in relation to established trade routes which affect 
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the competitive situation between shipping lines, are the more ii:nportant consid
erations in the establishments of rates. 

From New York, the principal port of entry for crude rubber, to the centers of 
consumption in the Middle West, the rail rates are as follows: 

G'mlaper 
From New York to-- lOOpounda 

Buffalo, N. Y -------------------------------------.:.- 36 
Jeannette, Pa--------------------------------------- 38 
Clev~d,OhiO-----------------------~-~----------- 43 
Akron, OhiO---------------------------------------- 43 
I>ayton, OhiO--------------------------------------- 48 
I>etroi~ Micb_-------------------------------------- 49 
Muncie, Ind---------------------------------------- 52 
Chicago, Ill----------------------------------------- 54 

AIJ.y savings that may be effected in the transportation of crude rubber direct to 
lake ports will be a saving on the cost of continental transportation in the United 
States from New York to these points. The principal consideration, therefore, 
ia to determine at what ocean rates crude rubber may be transported directly to 
lake ports. 

One possible hypothesis is that crude rubber may be transported into Cleveland, 
for instance, at the same rate as it is now carried to New York. H crude rubber 
can be transported for 4 additional cents per 100 pounds from Singapore to New 
York, as compared with Liberia, when the difference in distance is over 6,400 
miles, the &BBUmption that crude rubber may be carried right into the Great 
Lakes for the same rate, where less than 1,500 miles additional travel would be 
involved, may be considered reasonable; particularly in view of the fact that rates 
covering all Atlantic and Gulf po~s from Montreal to Houston, Tex., are often 
identical. 

On this assumption of blanketing New York rates into the Great Lakes, at 67 
cents, importers of crude rubber would save all of the rail costs; namely, 43 cents 
per 100 pounds to Cleveland, 36 cents per 100 pounds to Buffalo, 49 cents per 100 
pounds to I>etroit, and 54 cents per 100 pounds to Chicago. Where inland trans
portation is involved, for instance, from Cleveland to Akron, the savings will be 
the New York-to-Akron rate minus the cost of transporting from lake port to 
point of consumption. In the case of Akron, one would expect that there would 
be very substantial traffic both ways; consequently, rubber could be carried by 
trucks on contract rates. Since the distance is so short between the two points, 
one could expect a rate as low as 15 cents per 100 pounds between Cleveland and 
Akron, which, in fact, is the present rail rate. This rate may be even as low as 
10 cents per 100 pounds on trucks. The savings to Akron, therefore, may be 
considered to be between 28 and 33 cents per 100 poUllids when shipments are 
received via the St. Lawrence and Cleveland. · · 

To I>ayton, Ohio, and Jeannette, Pa., the savings, after allowing for rail trans
port from Toledo, Ohio, and Erie, Pa., respectively, would be 22 cents per 100 
pounds to I>ayton and 13 cents per 100 pounds to Jeannette. 

Another possible assumption is that a rate higher than the effectiveratetoNew 
York might be required in order to induce shippers to go into the Great Lakes; 
this upon the assumption that going to the lakes involves a detour, or perhaps 
even transshipment at some port such as Halifax or Montreal, in case the round
the-world services which operate between New York and Far Eastern points may 
not wish to take up 2 additional weeks to make calls in the lakes. Upon this 
assumption, therefore, the savings above-mentioned might be 10 cents lower to 
eachplace. · 
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On the two bases of calculating savings on crude rubber shipments via the 
St. Lawrence to lake ports, allowing also for rail transportation from lake ports to 

· interior points, the unit savings would be as indicated in table 1-4. 
No transportation reductions may be reali,zed to a point as far south as St. 

Louis, Mo., due to l~w shipping costs on the Mississippi River route from New 
Orleans. For this reason, Missouri is excluded from the tributary area. 

Table I-3 indicates that the State of Ohio accounted for 63.4 percent of the 
rubber consumed in the entire tributary area during 1937. Akron, Ohio, is 
recognized as the center of the rubber tire manufacturing industry. With no data 
available as to consumption of crude rubber among the several manufacturing 
centers in Ohio, Akron is taken as representative of transportation reductions that 
may be realized by shipping crude rubber for that State via the St. Lawrence 
Seaway. 

Another territorial grouping in Table I- 3 is indicated as "Michigan, Minnesota, 
and Wisconsin" and accounts now for about 25 percent of rubber consumed 
in the tributary area during 1937. Due principally to the eXPansion of rubber tire 
manufacturing in Detroit, this State grouping has shown marked increase in rubber 
consumption. . Again, as in the case of Ohio, it is impossible to separate these 
statistics as among production centers, or even as among the three States com
prising the group. Since Detroit, Mich., is outstanding as a consumption center, 
the transportation reduction applicable at Detroit is taken as representative of 
potential savings on rubber consumed in the three States. This procedure is 
further justified in that savings in transportation costs available on the relatively 
small volume of crude rubber consumed in the States of Minnesota and Wisconsin 
would closely approximate those applicable at Detroit. 

The small remaining balance of somewhat less than 10 percent lB distributed 
among a number of States. 

According to census classification, Indiana and Kentucky, together, show an 
increase in consumption; and the bulk of this tonnage goes to such manufacturing 
centers as Mishawaka and Muncie, Ind. Pennsylvania, with consuming indus
tries in Jeannette, Pa., and Conshohocken, Pa.; New York State at Buffalo and 
Long Island; and Illinois, comprise the balance of the tributary area. 

The 1937 distribution of consumption is applied to the average imports of 1928-
37, in order to apply the unit savings in transportation costs that are indicated in 
the previous discussion. This is done because 1937 figures give effect to the 
decentralization movement which has been taking place in the tire manufacturing 
industry. The potential savings appear, then, to be about $1,094,445. This is 
based on past import figures, 1937 distribution of consumption by areas, August 
1939 ocean rates in effect blanketed into the Great Lakes, and rail rates in effect 
in the winter of 1939. If a 10-cents-per-100-pounds surcharge becomes necessary. 
the savings would be $335,370 less, or $759,075. 

Based upon known trends in the crude rubber trade, including growth in the 
use of synthetic rubber and of reclaimed rubber, United States consumption by 
1950 may run to 650,000 tons per year. 

Taking into consideration the decentralization movement in the rubber manu
facturing industry by the year 1950, the tributary area will probably account for 
59 percent of national consumption. An estimate of potential tonnage move
ments and savings for the year 1950, based upon savings of $1,094,445 on a poten
tial tonnage of 149,719 long tons, based on 1928-37 average import figures (or 
an average of $7.31 per long ton) would be $1,387,700 on future potential tonnage 
of 190,000 long tons. 
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Estimated savings in transportation costs for crude rubbet: moving via the St, 
Lawrence Waterway--1950 . 

. LOflfl fMII 
United States consumption ____________ _:___________ 650, 000 
Consumed in tributary area-59 percent_____________ 383, 500 
Balance available after deducting 10 percent retained 

by present routes .•• ---------------------------- 345, 150 
Share available during open season of navigation-

55 percent_____________________________________ 18~832 

Total potential savings at present average saving of 
$7.31 per long ton------------------------------ $1, 387, 671 

TABLE I-1 

World exports of crude rubber by regions, 1929-38 
[LOngtous) 

Middle east Liberia and Latin Ye&l' regulated areas 
Philippines 
and Oceania other Africa America 

1929 ___________________________________________ _ 
1930 ___________________________________________ _ 

1931·-------·-----------------------------------1932 ___________________________________________ _ 

1933--------------------------------------------
1934 ___________________________________________ _ 
1935 ___________________________________________ _ 

1936--------------------------------------------
1937--------------------------------------------
1938--------------------------------------------

838,100 
804,700 
783,400 
699,400 
839,000 

1,004, 700 
853,400 
832,000 

1,107,100 
862,945 

000 
1,200 

000 
800 

1,200 

1,600 
1,600 
1,600 
1,600 
1,971 

6,300 22,600 
4,000 15,300 
3,600 12,200 
2.000 6,600 
2,200 10,100 

3,400 9,600 
6,106 12,700 
8.400 15,000 

11,400 19,700 
11,929 18,095 

SO'OIICB: Department or Commerce, Btatill!cal Blllletin or Intematlonal Rubber Regulation Committee 

TABLE I-2 

United States foreign trade in crude rubber, 1919-38 

[Long tons] 

Year Gross Reex- Net Year Gross Reex-
imports ports retention imports ports 

---1919 ________________ 
240,690 2,283 238,407 

1929 ________________ 
565,087 36,485 1920 ________________ 253,681 4,160 249,521 

1930 ________________ 
487,628 30,205 1921 ________________ 185,452 5, 716 179,736 

1931. _______________ 
601,788 25,609 1922 ________________ 301,203 4,809 296,394 1932 ________________ 414,668 20,937 1923 ________________ 

310,618 8,772 301,746 1933 _______ " ________ 418,902 20,676 
1924 ______________ 

829,412 10,309 319,103 1934 ______ -------- 463,018 23,856 1925 ________________ 400,423 14,827 385,596 
1935 ________________ 467,146 11,390 1926 ________________ 

417,643 17,671 399,972 
1936 ________________ 

488, 145 12,582 
1927---------------- 431,246 27,775 403,471 1937---------------- 600,476 7,948 1928 ________________ 439,731 32,169 407,672 

1938 ________________ 
411,982 5,652 ------

Average 19211-37. 484,669 22.175 

SoUBCE: Department of Commerce, Trade Promotion Series 181, Rubber Statiatica, pp. 48, 50. 

Net 
retention 
---

528,602 
457,423 
476,179 
393,731 
398,326 

439,162 
456,756 
475,563 
692,528 
405,330 

462,484 
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TABLE 1-3 

United Stat~s crude rubber consumptiOn by Stat~s, spuijUtl years 
[LoDgtooaJ 

Area 11125 

Ohio ••• --~·-·-·------------------------------ 198,222 Dlinola ••••••••••• _______________________ 
J 1,036 Indiana and Kentuck)l' •••••••••••••• ______________ (I) 

Michigan. Minneao:u and Wisconsin •••••• ______ •11,m 
Pennsylvania (one-b of State eonsomptlon) _____ 4.676 New Ymk (OJJHuilf 0( State ~ptioD) __________ 1,032 

Tributary- total__ ________________ 
ZK,flfn 

California __________ ~-----~------------------ (I) Massachusetts _________________________________________ 
11&,626 Pennsylvania (cme-balf 0( State ~ptlon) _______ 4,676 

New len!ey ------------------------------------- 25.657 
Connecticu&----------------------------------•------ 2,122 New Yorlr (oiiHlalf 0( State eoDIIIIJDptlon) _________ 3,031 
Rhode Island------------------------------- 3,168 
Missouri •• --------------------------- (1) 
0~ Stalles...--------------------------------- 108,664 

Nontributary- totaJ.. ____________________ 162,90 

Total eoDIIIIJDPtioD...-------------------- 387,6211 

Percentage tlOIISIIIDIId In tributary ------------~ 67.116 

• Wholly included under "Other Statel." 
I Incomplete, partly under "Other States." 

1931 

lf2. 100 
4,320 
8,860 

111,150 
1,550 
&,695 

306,676 

18,650 
40,160 
6,550 

15,850 
14,000 
5,695 
6,640 
2,670 

21,210 

1.28, 325 

435,000 

70.2'1 

1ll3i 

lMII, 821 
6,239 

13,454 
eo. 953 
6,ZJO 
1,848 

1311,661 

35,1188 
»f,167 
6,235 

14,001 
12,666 
1,847 
1,0911 
2,252 

1&,'136 

1.28, 8117 

t4l9,448 

72.33 

220, 1M 
6,516 

16,407 
67,774 
11,347 
6,883 

147,111 

llll,322 
36,166 
11,346 

1&, 200 
15,656 
&,883 
5,llllll 
1,411 

211,2116 

183,978 

631, 0111 

115.36 

SoUBl'B: Department of CoJnmenle, Rllb6cr Ia/or...tin and c-Bepona. 

TABLE 1-4 

Potential saoings on tf'ansportation of crude rubber 

Point ol destiDatioD 

Buftalo, N. Y -------------------------------------Cleveland, Ohio-----------------------·----·
A.krou, Ohio •• ----------------------
DQ1ou, Ohio-----------------· -----------
Detroit, Mich.__ ________________________________ _ 

Chicago, ID--------------------------------
1ea.nnette, Pa----------~------------------------

aa...m- based OD New Savings based OD a 1&•.....,.. t<>nt sorebarge owr 
Yorkratesappliedto New York rate ap-
lake portl plied to lake por1B 

Pt¥ 100 
poa ... 

$0.36 
.43 
.211 
.22 

•• .54 
.13 

Pt¥.,., ,.,. 
$8.06 

11.63 
6.2'1 
4.1111 

10.118 
12.10 
2. 91 

Pt¥ 100 ,.. ... 
$0.211 

.33 

.18 

.12 

.219 

.41 

.IU 

h.,., ,.,. 
$5.82 

7.311 
4.03 
lLIIII 

8. 74 
6.86 
.67 
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TIN-CONSUMING INDUSTRIES 
Section 1 

UNITED STATES PRoDUCTioN, CoNSUMPTION, AND IMPORTA-
TION. OF TIN , , , 

This study undertakes to appraise . the effect of the proposed st: Lawrence 
Seaway on the industries that consume primary tin, as distinct from secondary 
or recovered tin. The average apparent consumption of tin in the United States 
for the years 1928-37 was 66,501long tons. The figures showing apparent con
sumption in table J-1 do not take ~nto account fluctuations in dealer and con,. 
sumer stocks, information on which is not always available. Over a long period, 
they do, however, give an indication of the amount of tin used in this country. 

In contrast to this quantity of consumption, the production of primary tin in 
the United States has never been more than 170 long tons. In the years 1928-37 
it bas averaged 42.1long tons. Almost the. entire production is in Alaska. ~outh 
Dakota, the most important producing State, has not had, since 1927, an output 
greater than 2 long tons. Its largest production.since 1919 was 6 tons, in 1920. 
Production of all other States has not been greater than 3.6 tons since 1919. 
Usually the production is nil, or less than one-tenth of a ton (table J-2); · 

Table J-3 gives potentital production of tin in the United States, at assumed 
index prices, according to estimates made by the Bureau of Mines, Although 
many speculative elements enter into these estimates, they do indicate the magni
tude of what might be expected. In the third year at $1 per pound, Alaska and 
domestic sources may produce an estimated maximum of 3,000 long tons; at 5Q 
cents per pound, the maximum estimated production would be only 310 long tons. 

As is shown in table J-4 the highest price per pound for tin in New York since 
1928 was 75 cents in (September) 1939. The yearly average price has ranged 
from 22.01 cents in 1932 to 54.24 cents in 1937. Beginning with 1934 to 1939 
the average price has ranged between 42.26 and 54.24 cents per pound. Even 
with prices raised to three times their present levels, the United States, it is 
estimated, would be able to produce a maximum of only about 5 percent of the 
Nation's requirements. ' 

Therefore, to satisfy almost the entire needs of the domestic industry, the 
United States has had to resort to imports. Table J-5 presents United States 
imports of tin by principal countries. The average imports for the years 1928 
to 1937 were 151,860,000 pounds or 67,794long tons. In that period the lowest 
imports were for 1932-77,995,000 pounds or 34,819 long toils. The. largest 
imports, in 1937, were 197,377,000 pounds, or 88,115long tons. Over this period 
about 75 percent came from the Far East, especially British Malaya,' which 
supplied 67 percent of total United States imports. The other important sources 
of imports in the Far East were China, Netherlands Indies q.nd Hong Kong. 
Over the same period Germany, the Netherlands and the United Kingdom sent 
us approximately 24 percent. The imports from Bolivia were nfl from 1928 to , - .. 

' l89 
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and including 1935. During the 3 years 1936-38 an average of 139,600 pounds, 
or 62 long tons, has been received from this country. The largest amount of 
direct shipments came in 1937 when 251,000 pounds were obtained from Bolivia. 

These small receipts from Bolivia can be explained by the practice of shipping 
Bolivian ore to Europe, especially the United Kingdom, where it is smelted. 
The smelted product is then shipped back to the United States and appears as 
imports from the United Kingdom. In the years 1928-37, the United States 
imported an average of only 113 long tons of ore, of which 31 tons came from 
Bolivia, 32 from Canada and 50 from all other countries.• 

That the sources of United States imports are likely to remain either in Bolivia 
or the Eaatem countries which now contribute the greater proportion of our re
quirements is indicated by table J-6, which shows the total production of the 
major tin-producing countries. 

Bolivia produced in each year during 1925-29 an average of over 37,000 long 
tons and in 1934-38 an average of 24,500 long tons. In the latter period its 
production represented 15.5 percent of the world output. The Malay States 
produced an average of 56,800 long tons in 1925-29 and 53,500 long tons in 
1934-38. In 1934-38 the production was 33.7 percent of the world production. 
The Netherlands Indies for the same periods produced an average of 33,300 and 
26,100 long tons. The total production of Far Eastern countries averaged in 
both periods 108,000 long tons. 

Section 2 

THE RELATION OF NATIONAL DEFENSE TO THE FUTURE 
MovEMENT oF IMPORTED TIN 

Before going on to an analysis of the movement of tin into the tributary area 
and the possible savings in transportation costs that might result from the pro
posed St. Lawrence Seaway, the possible alterations that national defense needs 
may cause in the present methods of obtaining and shipping the metal must be 
considered. Tin is one of the vitally strategic materials. It is important to this 
country not only because of its great use in the canned-food industry but also for 
its essential utility to industry in general. Especially is it important in the manu
facture ·of bearings for automobiles, airplanes, and ships, not to speak of other 
industrial machinery and apparatus. At the same time, the lack of domestic 
commercial deposits and the distance of foreign sources of supply, especially those 
in the Far East, make this country particularly vulnerable to blockade with respect 
to tin. 

Various proposals have been made to reduce the vulnerability of the Nation in 
time of emergency: Accumulation of stock-pile reserves; stimulation of produc
tion; construction of smelters to handle ore imported from Bolivia; development 
of substitutes; and lastly, construction of smelters in Bolivia. Without trying to 
evaluate the advantage and disadvantages of these various methods in relation to 
the national security, we may look at them from the point of view of their possible 
effect upon the movement of tin into the Great Lakes area. It seems certain 
that to increase domestic production is impracticable. If smelters were developed 
in Bolivia the relation of source of supply to the Great Lakes consuming area 
would be little changed. There still would be a long ocean haul, which from the 
Panama Canal onward would be identical with the present haul from the Far East, 
and the points of consumption would remain quite as they are. If reserve stock 
piles were gathered in this country, the result would also have little effect on the 

• Compiled from Department of Commerce, Flll'dl/fl Qlmm,., all4 Nalllf/atfOfl o/t/11 U•IW Stata. 
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present methods of moving tin. The reserves would probably be concentrated 
near the points of consumption. There is some possibility of their being held at 
interior points which would be less vulnerable to attack from the outside. In 
that case, the Great Lakes area might well find its receipts of tin increased. The 
development of smelters within the country to refine imported ore would change 
the problem of estimating potential tonnage; the route traveled by tin ore would 
be controlled by the location of American smelters. It probably can be assumed 
that these smelters would be near deep water in order to take advantage of cheap 
water transportation. On the other hand, smelters might be located inland from 
the coasts in order to render attack by an outside power more difficult .. The 
desirability of combining water transportation and inland location would seem 
to point to the Mississippi valley and the Great Lakes area as the most favorable 
locations for such smelters. However, in the absence of any certainty as to which 
solution may be adopted to meet emergency requirements this study will be based 
on the past movements of tin from the Far East and Bolivia to the United States. 

Section 3 

PoTENTIAL TRAFFIC AND INDICATED SAVINGS IN TIN MoviNG 

OvER THE ST. LAWRENCE SEAWAY 

Estimates of the potential tonnage in tin that might move over the St. Lawrence 
Seaway and the savings that might accrue therefrom calls for a study, first, of the 
consumption of tin in the Great Lakes area, and, second, of the transportation 
rates involved. Since figures are not available as to the actual consumption of 
tin by States, we must resort to estimating consumption by first finding the 
amounts of tin consumed by the important tin-consuming industries and then 
apportioning the amount consumed by each industry to the States in the Great 
Lakes area. Table J-7 shows the consumption of primary tin by industries, 
average for the years 1935-37, and an estimate of the consumption of imported tin. 

The tin-plate and terneplate industry consumed 33,740 long tons of primary tin, 
or 51.4 percent of the total. Solder, babbitt, and bronze, and the other nonferrous
metal alloys together consumed 20,900 long tons, or 31.8 percent of the total. 
The average imports of tin from 1928 to 1937 were 151,860,000 pounds.• Apply
ing the percentages of consumption of primary tin to this 10-year average of im· 
ports, we have for tin plate and terneplate an estimated consumption of imported 
tin of 78,056,000 pounds and for the nonferrous-metal-alloys industry a total of 
48,291,405 pounds. 

Tin plate is iron or steel sheets which have been thinly coated with tin by 
being dipped in a molten bath of that metal. Temeplate are sheets of iron or 
steel coated with a lead-tin alloy containing about 85 percent lead and 15 percent 
tin. Tin plate is used primarily in the manufacture of containers for foods and 
other substances. Temeplate is used for many purposes in which there is no 
danger of poisoning from lead; for example, in the fabrication of roofing and the 
manufacture of automobile gasoline tanks, ' 

The Temporary National Economic Committee has made a study of the ship-' 
menta of tin plate during the years 1936, 1937, and 1938. Table J-8 shows the 
shipments of tin plate from the producing districts of Chicago, Youngstown, Pitts
burgh-North Ohio River, and Canton-Mansfield. The figures of the Temporary 
National Economic Committee for the country as a whole cover the following 
percentages of 1937 capacity:• 

I Complied from Department of CoiDIIIIlnlllt Fflrcf(JA Qlmfllll'ulmd Nfllllgatioft offAl United Statu, 1928-3& 
(see table 6). ~ 

I TemPClJ'WY National Economlb Committee, QoestlolliUIIre Form A. &fpml'/ltl to Cotaaumlrag Slalu, 



192 THE ST. LAWRENCE SURVEY 

Perctml 
1936----------------------------~-------------------- 8a2 
1931-----~--------------------J_.;. ____________________ 89.1 

1938------------------------------------------------- 8~ 1 
Although the Pittsburgh-North Ohio River steel-producing district embraces 

almost the entire western half of Pennsylvania, as well as the four northernmost 
counties of West Virginia and the two western counties of Maryland, the tin
producing capacity of that area is concentrated in the counties of Allegheny, 
Washington, and Beaver, Pa. 

Application of the percentages of total shipments of tin plate from these tin
producing districts to estimated total consumption of imported tin by the tin plate 
and terneplate industry gives an estimated consumption of imported tin by that 
industry within the tributary area (table J-9). Thus, the Chicago area in the 
years 1936-38 shipped 20.1 percent of the total United States shipments of tin plate 
and is assumed to have consumed 20.1 percent of the total imported tin consumed 
by the tin plate and temeplate industry, or 15,689,000 pounds. The Pittsburgh
North Ohio River district shipped 49.7 percent of the total United States ship
ments in those years, and assuming the same percentage consumption of tin, it is 
estimated to have consumed 38,794,000 pounds. The total tributary area during 
the same period is thus estimated to have consumed 82.8 percent or 64,630,000 
pounds of tin destined for use in the tin plate industry. The imports of tin during 
the years 1936-38 for the months of May through November, the open season of 
navigation on the St. Lawrence, averaged 56 percent of total annual imports. 
This percentage applied to the estimated consumption in the tributary area yields 
potential movement for the Chicago district, 8,786,000 pounds; for the Pittsburgh
North Ohio River district, 21,725,000 pounds; for the total tributary area, 

• 36,193,000 pounds, during the open season. 
As will be explained later, the unit savings in transportation costs on shipments 

via the proposed St. Lawrence are likely to vary according to the point of origin 
of the tin imports. In order to simplify the application of the unit savings to the 
tonnage, the estimated consumption of imported tin by steel producing districts 
may be further broken down by the region of origin. This step can satisfactorily 
be accomplished by two groups, Europe and all other countries. In the years 
1928-37 the United States received 24 percent of its imports from Europe and 76 
percent from other sources, 

The tributary area as a whole is estimated in this way to have imported in the 
months of May through November, 8,614,000 pounds from Europe and 27,579,000 
pounds from other regions. 

Several of the tin-consuming industries can be grouped under the nonferrous
metal alloys industry. There are no recent data for allocating the tin consumption 
of the tin and terneplate industry to individual States. Table J-10 gives the 
quantities pf tin consumed by these industries in t1ibutary area States in 1929, 
and the percentages to total United States consumption of those same industries. 
Applying the 1929 consumption percentages to the estimated annual consumption 
of imported tin by these industries, 48,291,000 pounds (see table J-7), the annual 
consumption of imported tin by them in these States is obtained. Michigan, 
which took 36.2 percent of the total tin consumed by the nonferrous metal alloys. 
industry in 1929, is estimated to have consumed 17,481,000 pounds of tin a year 
for this purpose. Illinois, which took 7.9 percent in.1929, is estimated to have 
consumed 3,815,000 pounds of imported tin. The total for the tributary area, or 
49.2 percent, is estimated at 23,759,000 pounds. Taking 56 percent, the propor
tion imported during the open season of navigation, we have an estimated potential 
tonnage that might move through the St. Lawrence Seaway during the open season 
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of navigation for the use of the nonferrous metal alloys industry as follows: 
9,790,000 pounds to Michigan; 2,136,000 pounds to Illinois; and 13,305,000 pounds 
to the total tributary area as a whole. 

The consumption in season of imported tin is allocated between Europe and 
other countries as was done in the case of the imports consumed by the tin and 
terneplate industry. The tributary area as an entity thus is estimated to have 
received 3,167,000 pounds from Europe and 10,139,000 pounds from other coun
tries during the open season of navigation. 

To estimate possible savings on tin shipped over the St. Lawrence Seaway, 
we must consider not only the tin consumed in the area but also the rates of trans
portation applicable to it, which, in turn, involves a compatison of the feasible 
rates via the Seaway with the present rates. As can be seen in table J-11, almost 
95 percent of the tin imported into the United States moves through the port of 
New York. The ocean rates on tin, as of August 15, 1939, from Singapore to 
Montreal and to United Ststes potts in the North and South Atlantic and the 
Gulf, was $25 per long ton, or $1.11 per hundred pounds as shown in table J-12. 
From the United Kingdom to the same ports the rate was $8.28 per long ton or 
37 cents per 100 pounds. 

In order to make a more exact analysis of the inland rates, representative 
points must be selected for each of the tin and terneplate producing districts for 
which tonnage has been estimated and likewise for each State for which consum~ 
tion by the nonferrous metal alloys industry bas been estimated. 

The points chosen as typical for each of the steel producing districts concerned 
are, for the Chicago district, South Chicago; for the Youngstown district, Youngs
town; for the Pittsburgh and North Ohio River district, Pittsburgh;· and for the 
Canton and Mansfield distiict, Mansfield. The indicated savings, as shown in 
table J-14 are 57 cents per hundred pounds at Chicago, 20 cents per hundred. 
pounds at Youngstown, 12 cents per hundred pounds at Pittsburgh and 24 cents 
per hundred pounds at Mansfield. 

In the choice of typical points of destination for the nonferrous metal alloys 
industry the Census figures, whenever available, on the cost of the materials in 
the nonferrous metal products in industrial areas within the States concerned, 
were taken as a guide. 

On this basis, Chicago, with slightly less than 68 percent of the State's total 
consumption of materials in the nonferrous metal alloys industry ill 1937, is taken 
as typical for Illinois. Indianapolis, although it consumed only 7.9 percent of the 
State's total, was taken as representative of Indiana, first, because no data are 
available on the other industrial areas, and second, because of its central location. 
Detroit, which used 84 percent of Michigan's total is taken as typical of the State. 
Minneapolis used 100 percent of Minnesota's total. Cleveland took 56.3 percent, 
Cincinnati 17.3 percent and Toledo 15.9 percent of Ohio's total. Since to have 
taken Cleveland alone would have given perhaps undue advantage to the Seaway 
in the calculation of rates, the tonnage of the State was allocated 50 percent to 
Cleveland, 25 percent to Cincinnati, and 25 percent to Toledo. No data are 
available on the consumption of materials by the nonferrous metal alloys industry 
in Wisconsin; Milwaukee was used as typical because of its general industrial 
importance. 

In table J-12, the possible unit savings on tin imports are estimated for the 
typical points in the Great Lakes area, on shipments originating in Singapore and 
in the United Kingdom. The savings from Singapore may be taken as typical 
of those on shipments from non-European countries since among the counties 
from which the United States draws its tin the Far East and especially British. 
Malaya predominate. The rates from the United Kingdom, Germ&ny, and the 
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Netherlands, the three Important European sources, would be approximately 
the same, so that the United Kingdom may be used as typical for a study of the 
rates from European countries. 

In view of the practice of the ship operators it is not unlikely that the ocean 
rate from the United Kingdom to Great Lakes ports will be about equal to the 
rate from the United Kingdom to North Atlantic ports. On shipments from 
such points as Singapore, the ship operator probably will require greater revenue to 
offset the additional costs involved in entering the Great Lakes. Therefore, for a 
feasible rate from the United Kingdom to the Great Lakes, the rate to New York 
may be used, whereas for a feasible rate from Singapore a differential of $2 per 
short ton may be added. 

Thus, we have for shipments from Singapore to Chicago an actual rate of 
$1.69 per 100 pounds composed of 57 cents rail rate from New York to Chicago 
plus $1.12 ocean rate from Singapore to New York. The feasible rate from the 
same point to Chicago is estimated at $1.22 and the indicated savings at 47 cents. 
The indicated savings on shipments from Singapore to points shown range from 
2 cents per 100 pounds on shipments to Pittsburgh to 48 cents on shipments to 
Milwaukee. On shipments from the United Kingdom savings range between 12 
cents per 100 pounds on those going to Pittsburgh, and 58 cents on those going to 
Milwaukee. . 

In table J-13 the unit savings are applied to the potential tonnage of tin im
ported into the Great Lakes area for use in the tin and terneplate industry. The 
total savings amount to $60,000. Of this amount $43,400 is estimated for ship
ments to Chicago and $9,500 for shipments to Pittsburgh. 

Table J-14 presents the estimated savings on tin imported for consumption 
by the nonferrous metal alloys industry which total $53,400. Of this amount, 
$38,300 accrue to Detroit and $10,500 to Chicago. 

For both the tin and the terneplate industry and the nonferrous metal alloys 
industry, the potential tonnage amounts to 49,498,000 pounds and the estimated 
savings at $113,400. 

Factors other than rates must be considered in the choice of a mode of trans
portation for tin. In a commodity valued at 50 or 60 cents per pound, or $1,000 
or $1,200 per short ton, the capital involved and fluctuations in price become 
important. · 

The savings calculated must then be considered as tentative. H the estimated 
consumption by the two tin-using industries that have been analyzed were to 
take advantage of the lower rates of transportation via the St. Lawrence, the 
savings estimated would be realized. H that tonnage upon which savings are 
estimated as only 12 cents per 100 pounds or less is eliminated, all the shipments 
estimated to Pittsburgh and those from Singapore to the Youngstown steel-produc
ing district and Indianapolis and Cincinnati would be withdrawn. The effect of 
this step would be to reduce the total tonnage of 49,498,000 pounds by 26,140,000 
pounds, leaving 23,358,000 pounds. The total savings of $113,400 likewise 
would thus be reduced by $13,900 to $99,600. The average savings on the 

· ·remaining tonnage would be about 43 cents per 100 pounds. 
·These figures of potential tonnage and estimated savings make no allowance 

for the consumption by industries other than tin plate and terneplate and the 
nonferrous-metal alloys 'industry. For example, the collapsible tubes industry 
consumed 5.4 percent and other industries 11.4 percent.• However, it must 
be assumed on the basis of the general industrial importance of the area that a 
fair amount of the tonnage would be moving into the Great Lakes area. 

The size of future requirements of tin in the area tributary to the Great l·akes 
may be indicated by the trend of the total consumption of tin and by shifts in 

•seeable?. 
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relative consumption by the important tin-consuming industries. The 0-year 
averages of the apparent tin consumption of the United States I are: 

Lonqlolu 

1911-15--------------------------------------------- 4~000 
1916-20--------------------------------------------- 65,000 
1921-25--------------------------------------------- 63,000 1926-30 _____________________________________________ 77,000 

1931-35--------------------------------------------- 52,000 
For the 3 years 1936-38 the average apparent consumption was 71,000. 

Although there has been a considerable pick-up in consumption since the 
period 1911-15, the post-war figures have followed more or less the rise and fall 
of general business activity. 

In the last decade there have been pronounced changes in the proportions 
consumed by different industries. Table J-15 shows the percentages consumed 
by each industry in the years for which such data are available. From the years 
1927 and 1928 to the years 1936 and 1937 tin plate and temeplate has increased 
its consumption from about 36 percent to over 50 percent. Tin plate goes almost 
directly into consumer channels in the form of containers for food and other 
perishable goods which usually keep a rather steady level in depression times, 
while some of the other tin-consuming industries are capital-goods industries 
which usually decline heavily in depression. That the shift among the con
suming industries is not due entirely to this fact, is indicated by the high rank 
of tin plate in 1937, a year of high general business activity. The nonferrous-metal 
alloys industry, as a whole, increased its consumption as a percent of total tin 
consumed, from roughly 75 percent to about 85 percent. 

It has been shown that both the tin plate and the nonferrous-metal alloys in
dustry are heavily concentrated in the Great Lakes area. Although it would be 
difficult to forecast with any degree of accuracy the consumption of the tributary 
area, it does appear that if the present trends within the tin-consuming industries 
continue, the tributary area will certainly partake in any general expansion of 
tin consumption which may come about as a result of general industrial growth. . 

TABLE J-1 
Apparent consumption of primary tin in th~ Unit~d Staus, 1928-38 

Year 

11128 ______________________________ _ 
19211 _______________________________ _ 
11130 _______________________________ _ 
1931. _______________________________ _ 1002 ________________________________ _ 
1003 ______________________________ _ 

lllaL •••••••••••• --------------------

Appareut 
eoosumption 

LonqloiU 
76,353 
85,1117 
78,li01 
64,400 
33,702 
62,677 
38,770 

Year Appareut 
COIISUDlptiOD 

Lon,lolu 
1005------------------------------- 61,966 1006_______________________________ 75, 643 
1007-------------------------------- 87,802 1008--------------------------------- 49,494 

Awnge, 1921H17 __________ t----66,-li0-l 

Sotllla: DePartment of the lll&erior, Mi.,all YMt6oot, 11139, p. 680. 

• ~of Interior, ~all Y-oool, 111311, p.III!O. 



196 THE ST. LAWRENCE SURVEY 

TABLE J-2 
Uni"d Statu mine production of tin (con"nt of ore), by Sta"s, 1919-38 

(Longtcms) 

Year 

1928--------------------------------------------------------------- 36. 5 J. 8 a. 5 410 
35.0 
15.0 
3.7 

11129__________________________________________________________ 34. 6 • 2 • 3 

1930 .• ----------------------------------------------------·------- 13. I .2 L 7 UI3L______________________________________________________________ 3. 5 .1 

1932 ________________________ -'------------------------------- -------- •• 1933________________________________________________________________ 15 .1 19M___________________________________________________________ 8. 0 . 2 
1935 _______________________________________ "-------------------- 4f.l •• 

•• 17 
8.2 

1936______________________________________________________________ 101.0 (') 
1937------------------------------------------------------------- 166.0 • 8 ----i"lf 

'"-5 
101.0 
168.. 

1938 •• --.-·-·····--•···---------········••••••••••••···•••••••••••••··- I 108.0 1. 0 1109.0 

Average, 1921H1'1-----------------------------------------r--a-o·l--.-.+--. ,+-41-1 

: f!:!'c~c::. Caroliua, Soutb CaroliDa, Teus, and WJOIIIfug. 

I Subjec& &o revlsiou. 

So1llla: Department of IDtrrlor, Mifteral1 Y-boot,lll39, p.11'111. 

TABLEJ-3 

Po"ntial production of tin in the United Sta"s at tUsumed index prices of 
$0.50 and $1 per pound 

Potential production 
(long &ems) 

Assumed lndmt price 

$0.50 ~pound: 
Fin& 'Je&r--------------------------·--------------------
Seeond 'feE------------------------------------------
Third yrar·----------------------------------------------$1 Jll!r pound: First year ______________________________________________ _ 

Seeond yr&r---~---------------------------------------
Third year---------~---------------------------------

Alaskan 
placen 

15IHIOO 
15IHIOO 
151h100 

25IHiOO 
600-1,000 

1, ll00-2, 000 

So~: Department or the IDterlor, Mlserllh Yt~~rboet, 11139, p. 676. 

TABLE J-4 

I>omestio 
lodea 

Spot prices of Straits tin at New York 
(Centa per pound) 

Year Highest Lowest Average Year Highest Lowest 

1928 _______________ 
67.76 46.75 liO. 48 

193f ________________ 
56.66 50.00 11129 _______________ 

li0.38 38.38 46.19 
1936 ________________ M.OO 45.76 1930 ______________ 

39.76 23.76 31.70 
1936 _______________ 

63.50 40.50 1931_ _____________ 
27.1i0 20.80 24.48 1937---------------- 86.63 41.00 1932.. ______________ 
26.63 18.36 22.01 

1938 ________________ 
46.75 36.00 

1933..-------------- lili.liO 21.80 39.12 1939---------------- 76.00 45.00 

Total 

15CHI10 
15CHI10 
15CHI10 

200-650 
'IOD-1, 500 

1, 50IHI, 000 

Average 

52.18 
50.39 
46.42 
M.:H 
42.28 
50.20 

BoUBCB: Blatittital Bulldia o/lllc lntnaatioMI Tia BUt4Tdl and DcHIDpmelll C01111dl, Btatistieal Oftlce, 
The Hague. February 1940, p. 11. 
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TABLE]~$ 

· United St4tes imports 1 of tin,1 by principal .countries, 1928-38 
fl'hou.sands of pounds) 

Countey 1928 1G211 1930 11131 11132 11133 19M 

Germany------------ t,030 1,267 193 1,905 393 3,397 2,116 Nether lands.. _________ 16,023 16,849 16,518 f.497 6,004 7,174 1,826 
U Dited KingdODL •••• rt,322 86,948 rt,215 17,361 12,198 f6,825 18,966 

Total, Eorope&D coontzies ______ t7,375 S5,0M f3,926 23,763 18,595 57,396 22,908 

British Malaya_ ••••• 117,133 130,fll l.M,857 111,420 f8, 797 76,831 S5, 617 CbiDa ________________ 
112 816 111 292 1,066 f.481 3,269 

Nether lands Indies.. •• .. ;: 607 f22 1,997 1,174 2,8M 3,857 
HODg Konc------- 8,1118 10,987 11,31111 7,1i62 4,ff0 3,123 

Total, Fw East_ 122,869 138,752 186,377 123,108 58,599 82,616 415,866 
Bolivia _______________ 

............... ------- ------- ------- ------- ------- ---·---All other _________ 
f. toll 1,349 541 1,113 801 754 794 

Onad totaL ••• 174,853 1115,165 180,844 147,118f 77,1195 lto,~ 811,568 

I 0emnJ imports through 11133; imports for CODSUlllptioD thereafter, 
• Cousisting of bars, blocks, plgs, grain or granulated. 

193/i 11136 1937 

1-
1,994 358 -------
4,4~~ 10,0« 5, 481 

34,89 18, DOt 16,137 

41,3io 29,a00 · 2t;ei8 

83,348 121,792 149,427 
5,425 2,306 10,007 
5,584 6,134 9,194 
6,802 7,1161 f,832 

101,159 138,193 173,260 

------- 1!~ 251 
l,f69 2,694 2, 247 

lf3,938 176,305 197,376 

197 ' 

11136 --
4S 

4,963 
7,363 

i2,8ii 
82,147 
4,668 
6,936 
2,697 

96,t48 

156 
2,4Sl 

111,326 

SoUBa: Departmem of Commerce, Foreig11 Com111cree ami Nmrati~ll of"! U1dkll Statu, 1918-88, 

TABLE J-6 
ArJerage annual world production of tin (content of ore), 1925-29 and 1934-38, 

by countries 

Coontey Average, Average, 19M-38 Coontey Average, Average, liiM-38 11126-211 1925-29 

Pml1nl PerU'/11 
Burma_ __________ Lllrr# ,.,... Lllrr# ,.,... O/total 

Bolivia •-----------
Lllrr# lllfll Lllrr# ,.,... ejtotal 

2,228 4,2211 2.7 37,159 24,506 15.5 
CbiDa '------------ 7,085 10,213 6.f 

Nigeria ____________ 
' 8,319 7,877 5.0 

lnd<>-CbiDa ____ ?,iiil 601 1,395 .II PortugaL. _________ 62S 794 .5 
Malay StateS, to 66,837 53,496 33.7 All·otbers~--------- . 8, 676 17,359 10.11 
Netherland Indlall_ 33,266 26, 143 16.& Siam__ __________ 

S,*K 12,528 7.11 Orand totaL 163,000 158,MO 100.0 

Total, Far 
Elllt ••••••• 108,811 lOS, OM 68.1 

-
IEzporta. 

SoUIICII: Department of the Interior, M~ Yesrfloot. 1939, p. 688. 
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TABLE J-7 
United States estimated consumption of imported tin, by industry, 1928-37 

Consnmptlon of 
primary tin, an- Estimpated consump. 
~~ average tion of Imported tin 

Industry 

'1'ln plate and terneplate ••••••• "---------------------------
Bolder ___________________________________________________ _ 

Babbitt-------------------------------------------------
BroDZ8.----------------------•----------------------------
Type metal------------------------------------------------Galvanizing _______________________________________________ _ 

Long 
tona 

33,740 

11,276 
4, 413 
3,3:11 

Percent 
ofk>tal 

6Lf 
.l"ouftb 

Seasonal 
(fJ6%) 

Poutlb 

==:I~~= I·~~= 
78,066, 9'.11 43,711,316 

17.1 25, 1168, 020 14,542,091 
6.7 10,174,604 6, 697,778 
6.1 7, 744,848 4, 337,116 
.3 466,679 265,124 

L3 

~=~~~~~-~~~::::::::::::::::::::::::::::::::::::::: 
~--~-----~--~-+--~--

213 
878 
440 
300 

l, 974, 177 1, 105,639 
.7 1, 063,018 li95, 2110 
.6 911, lli9 610,249 

Total nonferrous metal alloys _______________________ _ :11,1100 3L8 48,291,406 27,043,186 
Collapsible tnbell___________________________________________ a, 558 
All other industries________________________________________ 7, 498 

6.\1 8, ID0,\128 4, 692,240 
ll.f 17,312,014 9,694, 728 

Orand total __________________________________________ l==:'65,==696==i=== 
100.0 161, 869, 767 85,00,469 

BolTBAlB: Consnmptlon of primary tin, annual average, 1936-37, Department of the Interior, Mmerah 
Yearbook, 1939 p. 361. Total consumption of United States Imports, annual average, 1928-37, Department 
of Commerce, Fortiqra Gbmmtl'ce lltld Nfllligatilm of the United SUitu, 1928-37. 

TABLE J-8 
Shipments of tin plate from producing districts 

IBhort toDS) 

Youngs- Pittsburgh,• Canton,• Year Chicago I town• North Ohio Mansftald All other 
River 

1936------------------------- 369,233 (1) 1,209,64\1 12,179 340,&n 
1937------------------------- \181,846 \187,676 1,086,067 17,850 \136,963 
1938.------------------------ 306.306 225,318 645,136 836 246,640 

Average 1~------- 382,461 237,631 1146,1149 10,288 329,0$ .Percent of total _____________ 
20.1 12.1i 49.7 0.6 17.2 

Total 

1,885, 727 
2, 509,302 
1, 324, 136 

1, 906,388 
100.0 

I Cbfeago-DIInois: Cook, Du Page, Lake, Kane, and Will Counties. WiscoDSID: Kenosha, Racine, and 
:MUwaukee Counties. Indiana: Lake County. 

1 Ohio: Trombull, MahoDing, and Columbia Counties. Pennsylvania: Crawford, Mercer, and Law-
1J911Cl8 Counties. 

• Pennsylvania: McKean, Elk, Cameron, Clesrfleld, 1e1!erson, Clarion, Butler, Armstrong, Bedford, 
Blair, Venango Indiana (County), Cambria, Beaver, Allegheny, Westmoreland, Somerset, Washington, 
Green, Fayette, Forest, and Warren Counties. Maryland: Allegany and Garrett Counties. West Vir
ginia: Preston, Monongalia Marion, and Wetzel Counties. 

• Ohio: Ouerusey, Musklngum, Stark, Carroll, Wayne, Ashland, Richland, Harrison, TDSCBraWU. 
Coshocton, and Holmes Co>untles. 

•Included with Pittsburgh, North Ohio River. 
SoU'BAlB: Temporary National Economic Committee--QnestionDBire Form A. S/lipmftlta to Con· 

IUIIIifiiSUitu. 
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TABLE J-9 
Estimated consumption of imported tin by the tin and terneplate industry 

in the tributary area 

Seasonal, 56 percent 

Steel producing district Percent Annnal of total From Europe, From other 
To tel 23.8 percent countries, 

76.2 percent 

Pounds Pounth Pounth Pouruh 

~~=;,wiii~~===================== 
20.1 15,689,240 8, 785,974 2, 091,062 6, 694,912 
12.5 9, 756,990 5,463, 914 1,300,412 4,163,502 

Plttsb~ North Ohio River •----- 49.7 38,793,792 21,724,524 5,170,436 16,554,088 
Canton, ansfteld •----------------- .5 390,280 218,557 52,017 166,540 

Total tributary BreB----------- 82.8 64,630,302 36,192,969 8,613,927 27,579,042 
Total United States.·--------------- 100.0 . I 78, 055, 920 -------------- -------------- --------------

t Chicago-Dlinols: Cook, Du Page, Lake, Kane, and Will Counties. Wisconsin~ Kenosha, Racine, and 
Milwaukee Counties. Indiana: Lake County. 

1 Ohio: Trnmbnll, Maboning, and Columbiana Counties. Pennsylvania: Crawford, Mercer, and 
Lawrence Counties. 

1 Pennsylvania: McKean.l. Elk, Cameron, Clearfield, 1efterson, Clarion, Butler, Armstrong, Bedford, 
Blair, Venango1 Indiana, vambria, Beaver, Allegheny, Westmoreland, Somerset, WashlngtonJ_ Green, 
Fayette, Forest, and Warren Counties. Maryland: Allegany and Garrett Counties. Wast virginia: 
Preston, Monongalia, Marlon, and Wetzel Counties. 

• Ohio: Guernsey\ Muskingnm, Sterk, Carroll, Wayne, Ashland, Richland, Harrison, Tnacarawas, 
Coshocton, and Ho mes Counties. 

I Based on computations made In table 1-$. 
SoUBCB: Percentages based on figures from Temporary National Economic Committee-Questionnaire 

Form A, 8/lipmenU to Comuming Statu (average 1936-38). 

TABLE J-10 
Potential tonnage of imported tin consumed in- nonferrous metal alloys and 

products (not including aluminum products), by States 

Consumption of tin, 1929 Estimated consumption of imported tin (pounds) 

Seasonal (56 percent) 
State I Percent of 

Ponnds United Annual From From other States 
total Total Europe countries 

(23.8 per- (76.2 per-
cent) cent) 

-Dllnols ________________________ 
l, 789,517 7.9 3,815,021 2,136,412 508,466 1,627,946 Indiana _______________________ 

55,998 .2 96,583 54,086 12,872 41,214 Michigan _____________________ 8,236, 754 36.2 17,481,489 9, 789,634 2, 329,934 7,459, 700 
Minnesota------------·-----·- 47,430 .2 96,583 54,086 12,872 41,214 
Ohio-------------------------- 940,575 4.1 1,979,948 1, 108,771 263,887 844,884 
W lsoonsin •• ··-----·---·--···- 134,113 .6 289,748 162,259 38,618 123,641 

Total tributary--·-- 11,204,387 49.2 23,759,372 13,805,248 3, 106,649 . 10, 138, 599 

Total United Statee •••••••••• 22,728,103 100.0 48,291,405 27,043,187 6,436, 279 20,606,908 

1 'Iowa not.sbown separately. 
SoUBCB: Consumption or tin, 1929, U. S. Department or Commerce, Cenftll of Manufm:turea, 1929, vol. II, 

p. 1076. Total United States estimated consumption of imported tin by the nonferroua-metal alloys and 
products (not including aluminum products), table 'J-7, column 4. 

802155--41--14 



200 THE ST. LAWRENCE SURVEY 

TABLE J-11 
United States imports a of tin,t by principal custom.t districts, 1927-38 

[Pounds) 

Year 

1927--------- ---------------------. --------------------·---1928 ______________________________________________________ _ 
1929 ______________________________________________________ _ 
1930 _____________________________________________________ _ 

1931. •• ___________________________________________________ _ 
1932 ____________________________________________________ _ 

1933 .• ------------------------------------------------·---
1934.-------------~----------------------------------------
193!L _____________________________________________________ _ 
1936 ______________________________________________________ _ 
1937 ______________________________________________________ _ 

1938-------------------------------------------------------

Total 

159, 357, 110 
174,653,760 
195, 166, 173 
180, 844, 328 

147, 1184, 192 
77, 1195, 310 

140, 766, 210 
89, 668, 4119 

143, 1138, 130 
170, 305, 3511 
1117, 376, 708 

New York All other 

149,'1f17,837 11,979,273 
166, 614, 866 8, 138,894 
186, 606, 368 8, 658,807 
173, 279,474 7, 664,856 

141, 620, 692 e. 463,600 
73, 1177,151 4, 018,159 

130, 413, 096 10.353, 114 
81,420,628 8, 147,1171 

134, 351, 613 II, 686,617 
160, 243, 881 10,061,478 
183, 662, 374 13,714,334 

111, 326, 1311 103, 677, 1711 7, 748,960 
r-----~-r----~-~--~~ 

. Average,1921H17 ----------------------------: ______ _ 161, 859, 767 

I General imports through 1933, imports for consomption thereafter. 
I Cons.istiDg of bars, blocks, pigs, grain or granulated. 

143, 188, 1184 8,87o, 783 

SoVBCB: Department of Commerce, Forrif11 Comntm~~ and NIJiigatioa ofllu Uaittol Slolu, 1~ 

TABLE J-12 

Indicated unit saflings on tin imported from Singapore and from the United 
Kingdom to representatifle points in the Great Lakes area 

[Cents per 100 pounds) 

Present rate via New York 

Representative 
points 

Rail 

Chicago, DL ••.•• 
Youngstown, Ohio 
Pittsburgh, Pa ..•. 
Mansfield, Ohio_ 
Indianapolis Ind. 
Detroit, Micii ____ 
St. Panl, Minn .•• 
Cleveland, Ohio .• 
Cincinnati, Ohio •. 
Toledo, Ohio ______ 
Milwaukee, Wis •• 

i From Cleveland. 
1 From Dnluth. 

57 
39 
37 
44 
62 
47 
84 
42 
48 
47 
68 

Ocean 

From From 
Binga. United 

King· pore dom 
--

112 37 
112 37 
112 37 
112 37 
112 37 
112 37 
112 37 
112 37 
112 37 
112 37 
112 37 

Total 

From From 
Binga- United 

King-pore dom 
----

169 114 
151 76 
149 74 
156 81 
164 89 
159 84 
198 121 
154 711 
160 85 
159 84 
170 96 

Feasible rate via Bt. Lawrence 

Ocean I Total 

Rail From From From From 
Singa. United Sluga- United 

King- King-pore dom pore dom 

----1--

"iiii" 
122 37 122 37 
122 37 141 66 

125 122 37 147 62 
120 122 37 142 67 
134 122 37 156 71 

-.-48- 122 37 122 37 
122 37 170 85 

-.-iii- 122 37 122 37 
122 37 152 67 

----- 122 37 122 37 
........... 122 37 122 37 

Indicated 
saviDga 

From From 
Sing a- United 

KiDg-pore dom 

47 57 
10 20 
2 12 

u 24 
8 18 

37 47 
26 36 
32 42 
8 18 

37 47 
48 58 
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TABLE J-13 
E.stimattd .safJing.s on tin import.s con.sumtd in tht tin and ttrntplate indu.stry 

Indicated unit 
Estimated seasonal consumption differential Estimated total savings (pounds) (cents per 100 

pounds) 
Steel producing district t 

From From From From 
From United From other Total Europe other King- Binga- Europe coun- Total 

countries dom pore tries 
------------

Chicago_.--------------- 8, 785,974 2,091,062 6,694, 912 57 47 $11,919 $31,466 $43,385 
Youngstown._---------- 5,463,914 1,300,412 4,163,502 20 10 2,601 4,164 6,765 
Pittsburgh, North Obio 

21,724,524 5,170,436 16,554,068 12 2 '6,205 3,311 9,516 River __ -------------·-
Canton, Mansfield •••••• 218,557 52,017 166,540 24 14 125 233 358 ---r--Total tributary 

area ••••••••••••. 36,192,969 8,613,927 27,579,042 .. ............... .................. 20,850 39,174 IJ0,024 

l For count1es In tbe districts Included, see table1-9. -· 

TABLE J-14 
E.stimattd .saffings on tin imporn con.sumtd in tht nonftrrou.smttal alloys 

and products (not including aluminum product.s), by Statu 

Indicated unit 
Estimated seasonal consumption 1 difterential Total estimated savings (pounds) (cents per 

Representative point 
100 pounds) 

and State 
From From From 

Total From From other United Bing· From other Total Europe countries King- Europe coun-
dom a pore tries 

------~ Chicago, m ______________ 2,136,412 506,466 1,627,946 57 47 $2,898 $7,651 $10,549 
Indianapolis, Ind •••••••• 54,086 12,872 41,214 18 8 23 33 56 
Detroit, Mich ••••••••••• 9, 789,634 2,329, 934 7,459, 700 47 87 10,951 27,601 88,552 
St. Paul, Minn •••••••••• 54,086 12,872 41,214 36 26 46 107 153 
Cleveland, Ohio .•••••••• 554,385 131,943 422,442 42 32 554 1,352 1,906 
Cincinnati, Ohio •••••••• 277,193 65,972 211,221 18 8 119 169 288 
Toledo, Ohio .••••••••••• 277,193 65,972 211,221 47 37 310 782 1,092 
Milwaukee, Wis ••••••••• 162,259 88,618 123,641 58 48 224 593 817 ------------Total tributary 

area ••••••••••••• 13,305,248 3,166,649 10,188,599 ... ............... .............. !"' .. 15,125 38,288 53,413 

1 See table 1-10. 
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TABLE J-15 
United Statts consumption of primary tin by industry, for selected years, 

percentagu 

Industry 1927 1928 1930 1936 1938 11137 

TID plate and temeplate •••••••••••••••••• 85.96 36.38 42.40 48.17 80.01 M.31 

Bolder-·······-············----··········- 19.94 18.66 17.43 17.41 17.69 16.49 
Babbitt ••••••••••••••••••••••••••••••••••• 11.14 10.96 8.31 6.56 7.43 6.17 
Bronze •••••••••••••••••••••••••••••••••••• 6.84 6.81 6.35 '-81 6.22 6.09 

&~~~-:::::::::::::::::::::::::::::: .66 .66 .34 .30 .37 .30 
(1) (1) (1) L10 L48 L37 

Mlsoellaneous allOJB---------------------- .82 .86 .47 .76 .61 .66 
White metaL----------------------------- 1.26 LOS L71 .62 .63 .61 

Total nonferrous metal alloJB ••••••• 76.61 7'-29 76.01 80.72 83.34 84.90 
---------

CollaB:ble tubes------------------------- 3.97 8.86 6.84 6.34 6.21 '-90 
All o er Industries ••••••••••••••••••••••• 19.42 21.86 18.16 12.94 11.46 10.20 

Orand totaL •••••••••••••••••••••••• 100.00 100.00 100.00 100.00 100.00 100.00 

1 Not shown separately. 
Source: Department of Commerce, Miflnal.Ruoureu of till lTflfted Statu, Pant, 11131, p. 34; Departmen& 

of the Interior, Minerala Ylllrlloot, 1939, p. 681. · 



Appendix K 

NATIVE SULFUR 

INTRODUCTION 

This study attempts to evaluate the economic effects of the proposed St. 
Lawrence Seaway upon the native sulfur industcy and upon the industries that 
consume the product. Sulfur plays an indispensable role in American industry, 
especially through its most important derivative, sulfuric acid. The latter is 
needed in the manufacture of fertilizers, illuminating gas, soap, artificial leather, 
many medicinals, cleansers, shoe blacking, and dyestuffs. Modem construction 
and mining operations, as well as modem warfare, require its use in explosives. 
For the processes of electroplating and electro-deposition, sulfuric acid enters 
the manufacture of tin cans, galvanized iron, and chromium surfaces. It is used 
in the cleansing of wool, processing of cotton, purifying and manufacture of 
gasoline and other petroleum products. In industrial chemistry, it is a cheap 
and powerful tool in disintegration and synthesis.l It is not surprising, therefore, 
that the output of the sulfuric acid industry is considered a representatiye index of 
general industrial production, and that the apparent consumption of sulfur follows 
closely the rise and fall of the index of production of the Federal Reserve Board. 

Sulfur is derived mainly from three sources: From the mining of natural 
sulfur, from burning pyrites, and, as a byproduct, in the purification of manufac
tured fuel gases. The latter method has been little used in the United States, but 
is receiving increased interest in other countries. Pyrites are a common mineral 
of a pale brass yellow color and brilliant metallic luster, crystalline in isometric 
form. In coal it frequently forms bands and nodules known as "brasses." An 
extremely important variety is that which bears more or less copper, sometimes 
silver and gold, and not infrequently associated with lead and zinc sulphides. 
Sulfur is obtained from pyrites either by distilling it in iron or fire-clay tubular ·. 
retorts, whereby one-third of the sulfur is obtained in the distillate, or by a 
modification of the Sicilian process, described below. 

Natural sulfur is mined in two ways. In Sicily an open pit method calls for the 
use of a large labor force. The ore is then melted in kilns by fire set on part of it, 
or by external heating. Further purification is effected by distillation from large 
iron pots. In the United States the Frasch method, first perfected in 1903, 
requires heavy expenditures of capital and relatively small amounts of labor. In 
the Frasch process, four concentric pipes, having diameters of 1, 3, 6, and 10 inches, 
are sunk in a bore hole. Superheated water is forced down the 3-inch pipe to melt 
the sulfur. Compressed air is driven down the center pipe and causes the mixture 
of water and molten sulfur to rise in the outer pipes. The mixture, run off into 
settling tanks, yields sulfur, 98 percent pure.• 

The discovery of the Frasch process brought a sharp shift from pyrites to 
natural sulfur as the primary source of sulfuric acid in the United States. The 

I See Theodore J. Kreps. Tile EconDmlu of tM Blllfurlc Aritl lntlurt'l/, StBDford Univenlty Press, 1938 
pp.l-2. . 

I Kreps, Ibid., pp. ~. 
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process is cheap in itself and near tide-water, so that ocean transportation to the 
eastern seaboard is available. The shift was greatly hastened by the first World 
War which brought a large demand for sulfuric acid for explosives and fertilizer 
at a time when foreign sources of pyrites were cut off. 

Since the beginning of the first World War, sulfur burners have generally been 
installed in place of pyrites furnaces, although, of the small number of pyrites 
plants operating, several are of large capacity. 

Section 1 

PRODUCTION AND· ExPORTS oF SuLFUR 

The first plant in the United States to use the Frasch process for the extraction 
of native sulfur was established in Louisiana. Texas has now advanced to first 
position; in the 8-year period, 1925-32 inclusive, Texas produced over 99 per
cent of the country's total output and, in recent years, has been producing about 
85 percent. Most of the remainder still comes from Louisiana, whose renewed 
production since 1933 accounts for Texas' drop in relative position; • small amounts 
are detained from surfac~ deposits in W e~rn States. 

For the country as a whole, production of native sulfur since 1900 has shown 
a marked, if irregular, growth. The 5-year average of 1922-26 was 1,677,000 
long tons. In th,e period of 1925-29, the average reached 1,951,000 long tons and, 
in 193Q-34 it declined to 1,681,000 long tons. The 10-year average for 1927-36 
w:as 1,851,000 long tons. In 1937 and 1938 production amounted to 2,742,000 
tons and 2,393,000 tons, respectively. 

Of the 1938 United States total, Texas produced 2,059,000 long tons, or 86 
percent, and Louisiana 328,000 long tons, or 13 percent. California and Utah, 
the only other States producing native sulfur, together had an output of less 
than 1 percent.f 

Sulfur, as such, is not mined in th,e tributary area of the Great Lakes; how
ever, according to the Chemical Division, Bureau of Foreign and Domestic Com
merce, the region offers prospects of being a fairly important source of sulfur 
obtained either as a byproduct of smelting and coal-cleaning operations, or from 
the treatment of pyrites •. 

At present the output of the region is small. In 1938, two coal operators in 
Illinois produced pyrites (coal brasses) recovered as a byproduct in coal-cleaning 
operations. In Wisconsin, one company makes pyrites concentrate at Cuba 
City. Production of sulfur other than native sulfur is limited by the low cost 
of the Texas and Louisiana product. 

In 1909, Italy was the world's chief producer of native sulfur but, although 
world production has expanded materially during the past 30 years, Italy's 
annual contribution was less in 1938 than in 1909. Meanwhile, production in 
the United States has grown so rapidly that, in 1938, as can be seen from table 
K-1, the United States accounted for three-fourths of the world's production. 
- This study is not concerned with the exports of sulfur except those moving to 
Canada, generally our largest customer. In the 10 years of 1928-37, the United 
States exported to Canada an average of 150,000 long tons, or 26 percent of this 
country's total exports of sulfur.• In 1938, exports to Canada declined to 85,000 

1 Department of Interior, Mlt~~rall YcoriHiot, 1934, p. 914. 
• Mlfllrall Yearbook, 1939; pp. 1247-8. 
1 Based on llgnrea iD Bureau of Foreign and Domestlo Commerce and Navigation for the years 1934-36; 

and In the Mlt~~rall Y earboo/1 for the yean 1937-38. 
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long tons from the preceding year's figure of 197,000 long tons. In percentage, 
of total United States exports of sulfur, Canada received only 14.4 percent in 
1938, as compared with 28.6 in 1937. 

The importance of the United States exports to Canada in the economy of the 
Dominion is demonstrated by the fact that from 1934 to 1938 the United States 
has supplied each year at least 99.7 percent of the Dominion's total imports of 
sulfur. 

In the 10-year period of 1928-37, the United States imported for consumption 
an average of only 1,928 long tons, and in that small trade the tributary area is 
of no importance. 

Section 2 

CoNSUMPTION OF SuLFUR IN THE UNITED STATES 

For the years 1934-38, the average consumption of sulfur in the United States 
was 1,333,000 long tons. Table K-2 gives the average consumption by industries 
during those 5 years. 

In 1938, the apparent sulfur consumption of the United States exceeded 
1,040,234long tons; the rest of the world consumed 1,600,001) long tons. 

There are no figures available on sulfur consumption in the tributary area. 
The Chemical Division of the Bureau of Foreign and Domestic Commerce esti
mates that the area • uses perhaps 17 percent of the United States consumption, 
or not over 250,000 long tons. Of this amount, it estimates 75 percent or 188,000 
long tons is consumed by tlie chemical and fertilizer industries; and 25 percent, 
or 62,000 long tons, by the pulp paper and miscellaneous industries. 

For the tributary area composed of Michigan, lllinois, Wisconsin, Ohio, and 
part of New York, the consumption of sulfur is estimated at 274,000 long tons. 
This estimate is reached by the following method. The sulfur consumed by 
each industry is allotted to the individual State on the basis of the raw materials 
consumed, as reported by the Census of Manufactures. For the chemicals 
industries, the recent census data that were used for estimating the distribution 
of the industry by States, was for the "Chemicals not elsewhere classified" group. 
The greater proportion of sulfur used in chemicals is first made into sulfuric 
acid. The value of production for sale of the sulfuric acid industries subgroup 
in 1937 amounted to only $42,000,000 out of a total for the ••Chemicals not else
where classified" group of $933,000,000' or 4.5 percent. The Census of Manu
factures for 1937 does not show the distribution by States; therefore, it was 
necessary to go back to 1929, the most recent year for which census data by 
States for the sulfuric acid industry were published. 

Table K-3 shows the percentage of the sulfur-consuming industries estimated 
to be in the tributary area States. Table K-4 applies the percent obtained in 
the preceding table K-3 to the average (1934-38} consumption of sulfur by the 
industry in the United States. The result is the estimated consumption of sulfur 
by that industry in the State. 

For example, the fertilizer industry in 1937 consumed in Michigan 1.29 percent 
of all the raw materials it consumed in the entire country. Assuming, then, 
that it consumed in Michigan 1.29 percent of the 277,000 long tons of sulfur it; 
consumed in the entire country, or 3,578long tons. For the State of New York, 
the figure used was based upon one-half the raw materials consumed in the State 
for each industry. This arbitrarily chosen Per-centage may seem high, but .it; 
must be remembered that near the Lakes there is a concentration of the sulfur
consuming industries. ,. 

IIJicludiq the followiDI Statel: Illinois, IDdlana, Iowa, Jraotu, :Micblgau, ~ :Mis8ourf. N .. 
braska. North Dakota, Soutb Dakota. Ohio, ud WlacoDIID. 

r Depwtmeat fll eon.m-, ca... of M••J.m.z-. 11137, pp. IH6-G48. 
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Section 3 

CoNSUMPTION oF SuLFUR IN CANADA AND THE PRoVINCE oF 

ONTARIO 

Almost all the sulfur consumed in Canada comes from the United States. 
Sulfur consumed in Ontario is likely to be tributary to the St. Lawrence Seaway. 
Any savings in transportation costs on sulfur exported to Canada would vitally 
affect the industry in the Uni11ed States even though that industry is located as 
far away from the Great Lakes as Louisiana and Texas. 

There are no figures available for the consumption of sulfur in the Province 
of Ontario. An allocation may be made by a method similar to that used in 
estimating the consumption in the tributary area on the American side, although 
the data are not quite as complete. 

The dominant sulfur consuming industry of Canada is the pu'p and paper 
industry. In the decade 1928-37 it used an average of 126,000 long tons of 
sulfur a year. On the basis of distribution of "Pulpwood used in the manufacture 
of pulp" in Canada, 27.9 percent of the Dominion's pulp and paper industry, is 
located in the Province of Ontario.• Applying this percentage to the annual 
average consumption of sulfur during 1928-37 (126,000 long tons), the sulfur 
consumed by the pulp and paper industry in Ontario amounted to 35,148 long tons. 

The second largest sulfur-consuming industry of Canada is the chemicals and 
allied products industry. Since the industry is so large and so heterogeneous that 
to allocate the consumption of sulfur on the basis of the distribution of the whole 
industry might lead to serious errors. Within this large (O"Oup the sulfur consump
tion is heavily concentrated in the manufacture of acids, alkalies, and salts. 
Therefore, the geographic allocation of the consumption of sulfur for the entire 
industry may be more accurately based upon the distribution of the subgroup, 
acids, alkalies and salts, In this manner an estimate of Canadian consumption of 
sulfur by the chemicals and allied industries, on the basis of annual averages, 
1928-36, is obtained. This is 15,924 long tons for the Dominion. The distri
bution of "c9st at works of materials consumed by the acids, alkalies, and salts 
industry" in the Province of Ontario (average, 1934-36) is 67.8 percent,• and an 
estimated consumption of sulfur in the chemicals and allied industries in Ontario, 
therefore, is 10,796 long tons. The third most important sulfur-consuming in
dustry in Canada is the rubber industry which uses annually about 1,000 long tons. 
Neglecting the rubber and other minor sulfur-consuming industries, the estimated 
total consumption of sulfur by the two major users in Ontario is 51,072 long tons 
annually, or 29,792 long tons during the open season of navigation. 

Section 4 

MARKETING CHANNELS 

Sulfur as obtained in Texas and Louisiana by the Frasch process is 99 percent 
pure. The primary sulfur producers sell in bulk and ship in car lots or in vessels, 
including barges. Sales are ordinarily made direct to consumers. It is possible 
that some domestic sulfur consumers are supplied with quantities in excess of their 

• Canada, Domillion Bureau of Statistics, the Pvlp tm4 l'afi'J" Indudrr, 1112&-211,1930-31 193:h'l3, 1934 and 
1935. 

•.lbl4., Ollemfc:all and AIU«l Product~, 19~ 
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immediate needs in order to take advantage of the transportation economies in 
large shipments. Under such conditions the sulfur may be stored by the seller 
in a pile at the consumer's plant and periodic payments may be arranged, based 
upon quantities used. 

At present the Sulfur Export Col'J.oration handles the sulfur sold abroad by the 
Texas Gulf Sulfur Co. and the Freeport Sulfur Co., America's two largest sulfur 
producers. The Sulfur Export Corporation owns no oceangoing steamers and no 
foreign or domestic sulfur-processing or sulfur-consuming plants. Like the pro-
ducers, it ships in bulk and has on occasions carried stock piles at strategic points 
in Europe. 

From the point of view of the proposed St. Lawrence Seaway, sulfur offers an 
example of a commodity whose physical nature and marketing channels are 
ideally suited to shipments in large bulk and over a seasonally open waterway. 
In the event of material savings in. transportation costs, sulfur could well be 
shipped during the season of open navigation to be stored for winter use. 

Section 5 

PoTENTIAL TRAFFIC AND EsTIMATED SAVINGS 

The figures on how much domestic sulfur moves by all-rail are not available. 
A great proportion of the shipments move by rail from Hoskins to Freeport, and 
from New Gulf and Boling to Galveston, Texas, and from these ports coastwise 
by ocean vessel. In the years 1934-38 the movement of sulfur by water up the 
Mississippi River above St. Louis and up the Ohio averaged 64,000 long tons. 
Of this amount, 27,700 long tons went up the Ohio; and 36,300 long tons 'pro
ceeded further up the Mississippi. Of the latter~ 35,100 passed into the Illinois 
Waterway. The movement as far as Chicago can be traced in the years 1934 
(20,401long tons), 1935 (25,541long tons), and 1938 (8,937long tons)." 

During the years 1934-38, the New York State Barge Canal carried in bound 
from New York City an average of 183,448long tons of sulfur. Sulfur is some
times shipped inland from New York by rail when the rail rate drops slightly 
below the barge rates. Though sulfur is known to move over the present St. 
Lawrence system into the Great Lakes, the volume is not determinable. 

Thus, excluding the St. Lawrence traffic, an average of over 247,000 long tons 
moved by water into the Great Lakes area and territory immediately adjoining 
it during the years 1934-38. This compares closely with our estimate that the 
consumption of the region is 27 4,000 long tons, and indicates that sulfur is now 
shipped into the area almost entirely by water or combination water with a 
short rail haul. 

Exports to Ontario seem to move mainly by ocean to Montreat and thence by 
rail to points in eastern Ontario and by river and lake veBBel to the head of the 
Lakes. 

Apparently the all-rail rate needs to be within only a few cents per long ton of 
the rail-ocean-barge rate for the traffic destined for the Great Lakes area to 
move by rail. Nevertheless, it may be said that factors other than rates play a 
less important part in the choice of routes for sulfur than for many another com~ 
modity. One producer estimates that a difference of approximately 75 cents per 
long ton would cause a shift of his traffic to the St. Lawrence Seaway. 

Because fertilizer sales are made chiefly in the spring, there is a lull in con~ 
sumption of sulfur for superphosphate manufacturing in the summer and early 

u Annual Report of the Chief of Eogineen, U. B • .Army, QlfJmlmfal St4tWICIII/ Wcrtn~ Cbm~ 
eJ 1111 URUal Bttltq, pt. 11, 11134, 11135, and 11138. 1> 
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fall. In general, however, consumers of sulfur operate on a fairly even 12-month 
basis and sulfur is ideally adapted, by ita very physical and chemical qualities 
as well as by its marketing channels and practices, to storage in large quantities 
at the point of consumption. Therefore, if the savings for transportation are 
great enough, it is not too rash to say that all the sulfur consumed in the tributary 
area may be moved via the Seaway during the season of open navigation, to be 
stored until used. 

Table K-5 gives the indicated unit savings and table K-6 the estimated total 
savings upon the amount of sulfur estimated to be consumed in the tributary area. 
The savings indicated there are on the basis of feasible rates via the St. Lawrence 
of 26 cents per 100 pounds. 

It is composed of the rail rate from Boling to Galveston (7 cents), plus the ocean 
rate to Montreal (15* cents), plus a 3~nt differentiaL The producing centers 
of sulfur in Texas are grouped closely together in the counties of Brazoria, Wharton 
and Fort Bend. In 1938 Boling Dome was the largest of the producing opera
tions)! Galveston is the most important shipping port. For this reason the 
rail rate from Boling to Galveston was taken as typical of the average. The 
present all-rail rate from Texas producing points to the representative consuming 
points are shown for comparison in table K-5. However, in reaching an estimate 
of savings only the combination rate, rail-ocean-barge or rail-ocean-barge-rail, was 
used. The combination rate in all cases was cheaper than the all-rail except for 
Milwaukee, which has an all-rail rate of 9 cents and a combination rate of 10 cents. 
Thus to Chicago the proposed Seaway rate is 26 cents, the all-rail rate 30 cents, 
the combination via the Mississippi barge system 29 cents and the present St. 
Lawrence rate 30 cents. Compared with the combination rate via the Missis
sippi, the Seaway rate offers, then, a differential of 3 cents. These indicated 
savings amount on the average to about 5 cents per 100 pounds, or $1.58 per long 
ton. 

On this basis, indicated savings on the annual tonnage of 306,000 short tons 
would be slightly over $317,000. H only a season of 7 months is considered, the 
indicated savings would be about $185,000. 

In the calculations of tables K-5 and K-6, for the sake of simplicity usually one 
point was taken as representative of the State and the savings were calculated as 
if all the tonnage moved to that one point. The points were chosen as being the 
greatest concentration in the State of the sulfur consuming industries, on the basis 
of scanty information. They are, for the most part, on the lake shore, which 
location, of course, increases the indicated savings, but as a whole these industries 
tend to have a large concentration along the Lakes so that such an assumption 
seems more nearly realistic than taking an interior point. In the case of Michigan, 
Detroit was balanced by an interior point, Midland, which was known specifically 
to have consumed a fair quantity of sulfur. For Ohio, it was difficult to find a 
single representative point, but the three points taken-Cleveland, Akron and 
Cincinnati-balanced each other fairly well as far as distance from the Lakes is 
concerned. In those cases where more than one representative point for a State 
was taken, the total tonnage for the State was divided equally among the points. 

The sulfur shipped into the Great Lakes area is assumed to have come entirely 
from Texas for two reasons: First, Texas has in the past produced 99 percent of 
the country's total production and of late years has been producing 85 percent; 
secondly, the two largest companies indicated that their shipments into the area 
are from Texas alone. 

Although consumption of American sulfur in Ontario has been estimated at 
51,000 long tons, because of the lack of data on rates no estimate is made of savings 

II Miturall Ytarllool: 19311, pp. 1243 BDd 1M7. 
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in transportation costs. Any savings which might be realized on direct shipments 
to Canadian points of consumption should be added to the indicated savings on 
sulfur shipped to American points. If this saving is no more than the saving per 
ton on shipments to American points in the tributary area ($1.58 per long ton) 
then the saving on exports to Canada may be as much as $34,499 on the basis of 7 
months shipments and $59,141 if 12 months supply is shipped in during the open 
season of navigation. 

TABLE K-1 

E.stimaud world production of native .sulfur 

Thousands of long 
tons 

Thousands of long 
tons · 

1909 1938 1909 1938 

United States ••• -------------
Italy------------------------
1apan •••••••••••••••••••••••• 

275 
430 
36 

2,395 
370 
175 

Other countries ______________ _ 

Total. •••••••••••••••••• 

TABLE K-2 

9 260 

750 3,200 

Average consumption of .sulfur in the United Statu by indu.strie.s, 1934-38 

Industry Thousands Percent Industry :r'housands Percent 
of long tons of total I of long tons of total' ---

Chemicals.--------------- 590 44.25 Paint and varnish •••••••• 44 3.30 Fertilizer _________________ 
277 20.82 Food Eroducta •••••••••••• 5 .36 

Pulp and paper •••••••••• 223 16.75 Misce laneoua •••••••••••• 67 5.04 
Explosives ••• ____ -------- 61 3.84 
Dyes and coal-tar produclll. 42 3.12 TotaL-------------- 1,333 100.00 
Rubber._----------··--·- 84 2.62 

I The percentages are bBSed upon the unrounded figures and therefore dl1fer by one- to four-hundredths, 
from percenta calculated upon the accompanying rounded figures. 

SoUBCB: Compiled from detaIn Mmeral.t Yearbook, 1939, p. 1246. 

TABLE K-3 

Estimated percentage of the .sulfur-consuming indu.strie.s in the tributary area, 
1937 

[Percent) 

Total 
lnduatry Buts of allocation Michl· New 1111n 18 Wls· Ohio for trib-

gan York I 0 cousin utary 
area -------1·--------1------------

ChemlcBls................ Production of sulfuric acid 2. 60 1.16 
industry, quautlty,19291. 

Fertilizer................. Consumption of raw mao 1. 29 1. 87 
ter!als. 

Pulp and paper •--------- ••••• do.---------·--------- B. 60 &. 84 
Explosives'····---······· ••••. do ••••••••••••••••••••• -------- •••••••• 
D~:,~ud coal-tar prod- ••••. do ••••••••••••••••••••• ----.---- 8. 24 

Rubber'···········------ Rubber consumed ••••••••• ------·- • 89 
Paints and vamlsh '··---- Consumption of raw mao 8. 76 6. 79 

ter!als. 

9.46 

2.42 

2. 42 
7.69 
.81 

1.38 
15.22 

0.40 7.31 20.81 

.76 6.10 12.44 

10.73 6.64 34.13 
............... ................. 7.69 
.................. ............... 4.05 

"""2:"54" 45.83 48.10 
9.73 42.04 

I For New York, only one-half tbe total figures for the State were taken. 
I Distribution of production for 1929 wu used, u data for 1937 showed no break-down by States. Michi

gan, New York, and Wisconsin percentages are estimates, the production figure for these States being 
grouped togetb~r. 

• Includes pulp and paper but not converted paper products. 
• Does not include ammunition or fireworks. 
I Tanning materials, natural dyestutfl, mordants, and 18Sistants, and sizes. 
• Covers 2 years, 1937 and 1935. 
' Paints, pigments, and varnishes. 

SotJBCa: Computed from deta of Cm1111 of Manufacluru, 1037, for all Industry groups, except chemicals, 
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TABLE K-4 

Estimated consumption of sulfur within the tributary area, by industries and 
· by States 

[Long tons] 

Total Total 
sulfur sulfur 

Consuming Industry New Wiscon· oonsumed consumed 
Michftan York I Illinois sin Ohio in in United 

tributary States, 
1934-38 area average 1 

1-· 
Chemicals.----····-·---- 14,740 6, 780 56,717 2,358 43,100 122,695 589,600 
Fertilizer ••.••.••••••••••• 3,678 6,187 6, 713 2,108 16,922 34,608 717,400 
PulS:d paper •••••••••• 18,972 13,036 6,401 23,949 14,820 76, 177 :.>23,200 
E:rp ives .••..•••••••••• --··i;348" 3,938 ...................... ....................... 3,938 61,200 
Dyes and coal tar •••••••• 337 ---------- ....................... 1,685 41,600 
Rubber •• ----------···--- 299 464 ---------- 16,399 16,162 33,600 
Paints and varnishes ••••. 3,854 2,648 6,697 1,118 4, 281 18,498 44,000 ----- 1----1--· Total.. ______________ 

41,144 29,197 79,267 29,533 94,622 273,663 11,332,600 

Total, !()()-pound units .•• 921,626 654,013 1, 776,581 661,639 2, 117,293 6, 130,051 29,1100,240 

a Arbitrarily one-half New York's sulfur-consuming industries were II8S1llDed to he within the tributary 
area. 

• Based on table: Sulfur CMI8UfMd itt 1M United Statu, 1~8, br vau, itt /mtf tMI. Department of the 
Intarior, Mitterala Yearbook, 1939, p. 1245. 

• Includes 5,000 long tons of food products and 67,000 long tons of miscflll!ll!eoQS products. 

NOTB.-For State percentage applied to the United States total sulfur oonsumed,l93+-a8average,ineach 
consuming industry, see table K-3. 

TABLE K-5 

Indicated differential on cost of transportation of sulfur transported flia the 
St.· Lawrence Seaway 

[Cents per 100 pounds] 

State Representative point . 

Michigan •• ----------·-·····- M:id:~~ci·-------------------{

Detroit .••••••• -----------••. 

-.... do •• :::::::::::::::::::: 

New York ••• ---------------- 1~~~~:::::::::::::::::::::: 
lllinois....................... ~~Jt:::::::::::::::::::: 
Wisconsin ..•.•.•••••••.•.•••• {~~~3~:::::::::::::::::: 

· !Cleveland .•.•••••••••••••••• 

·Ohio.------------------------ ~~~~~:::::::::::::::::::::: 
Cincinnati. _______________ _ 

I All rail. 

Actual rates. 
all-rail di· 

rect or total 
watar and rail, 
via New York, 

Montreal, or 
New Orleans 

141 
I Sf 
150 
'37 
167 
132 
130 
129 
18() 
135 
136 
141 
132 
163 

Uff 
146 

Feasible rates 
via the St. 
Lawrence 

Waterway on Indicated 
basis of present difierential 
ocean-rail rate 
to Montreal, 
plus 3J.i cent& 

26 
26 

129 
129 

26 
26 
26 
26 
26 
26 
26 
26 
26 

'38 
'38 
149 

16 
8 

21 
8 

31 
6 
4 
s 

·4 
9 

10 
16 
6 

16 
6 

I Rail to Gulf port1 ocean to New York, barge Inland. 
1 Includes rail haw from Bay City. 
'Rail to Gulf port, ocean to New York, barge Inland, plus rail from lake port. 
• Rail to Gulf, ocean to New Orleans, Inland by Mississippi River. 
• All water via St. Lawrence River. 
r Includes rail from Cleveland. . 
• Cincinnati left out heceuse of charter sulfur rate via Mississippi River, which was not available but 

assumed to he less than Bl1 rail. 
I Includes rBll from Toledo. 
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TABLE K-6 

Estimated sarnngs on crude sulfur shipped rna the St. Lawrence Seaway 

State Representative 
pointe 

Estimated available 
trafllc 

Total for 
State 

Total for 
State 

divided 
among rep
resentative 

points 

Un!U of Ut&U. of 
100 lb. 100 lb. 

Mi-.. •-- JDetrolt______________ D21, 626 { 460, 813 ..._.,... _____________ \Midland____________ 460,813 

New York.----------- Buffalo.............. • 854,013 1154,013 Dlinoia .• _____________ Chicago_____________ 1, 775, 581 1, 775, 581 
WisooDSin ••• --------- Milwaukee._________ 661,639 661,639 

{
()JevelancL •••••••••. } { 705, 764 

ObJo__________________ Akron..------------- 2, 117,2112 705, 764 
CinciDDatL-------- 705, 764 

Indicated 
di1fer-

Estimated savings 

entlall On basis of On basis of-
• 12-month 7-month 

CetWper 
100lb. 

8 
8 
6 
8 

10 
6 
6 

tonnage tonnage a 

$36,865 
36,865 
39,241 
6S,'JJ)7 
66,154 
42,346 
42,346 

$21,505 
21,505 
22,891 
31,701 
38,590 
24,702 
24,702 

1-----~----~r---~ 
Tot&'----------- ---------------------- 6, 130, 051 6, 130, 051 ---------- 317, 084 1114,966 

• Based on comparison of rates vie the pro))OS8d St. Lawrence Waterway with rates vie combination rail 
to Gulf, ocean vessel to New York or New Orleans, and barge Inland to Great Lakes. 

I 7/12 or 0.58333 applied as se&!Onal factor to tlgures on 12-month basis. 



Appendix L 

VEGETABLE FATS AND OILS AND 
VEGETABLE OIL SEEDS 

Section 1 

UNITED STATES IMPORTS OF VEGETABLE FATS AND OILS 

An extensive study of the individual vegetable oils and fats and the seeds from 
which they are derived would awaken, probably more than any other study, a 
sense of the integration of world commerce. Tung oil, derived from the Chinese 
tung tree, comes to this country to be used in the manufacture of varnishes, 
enamels, and :floor coverings. Olive oil from• Italy, Spain, France, and Greece, 
is used on salads, in cooking and in packing food products. From western 
Africa and the Nether lands Indies, comes palm oil to be used in the making of 
vegetable shortenings, soaps, and to play an important role in the tin plate 
industry. Sesame comes primarily from China or India; the seed is transported 
first to the Netherlands, Denmark and Belgium, where it is ground, and then the 
oil comes to our shores to be used in lard compounds, vegetable shortenings, and 
salad oils. 

Despite the fact that the United States produced from domestic materials for 
the years 1928-37 an average of 1,891 million pounds of vegetable oils (table ~1), 
there were imported during the same period an average of over 1 billion pounds 
of vegetable oils. Some of the oils imported into the United States are of seeds 
not produced at all in this country, such as perilla and castor oils. Others are 
of seeds produced in small quantities at costs and qualities that cannot compete 
with those of foreign sources. Still others are generally produced in quantities 
insufficient for the domestic demand because either the oils are .produced only 
as a byproduct, or because more profitable uses for the raw material are available. 

The production of cottonseed oil, for example, is limited by the production of 
cotton. Com oil is a byproduct of the manufacture of starch, syrup, and sugar. 
The production of peanut oil is limited because the peanut producers have a more 
profitable market with the manufacturers of confectionery. 

Some of the oils have special usages in which substitution is difficult. In 
other cases substitution is feasible only by other imported oils. For example 
cocoanut, palm-kernel and barbassu oils, which enter into the manufacture of 
soap and foods, can be substituted if need be, one for the other. 

Table ~2 shows the average imports for the years 1935-39 by kinds of oils. 
In that period, cocoanut oil imports amounted to 343 million pounds, palm oil 
imports to 321 million pounds, each roughly 25 percent of the total imports for 
the period. Cottonseed oil, crude and refined, was imported to the amount of 
119 million pounds, or about 9 percent of the total imports. 

Table ~3 presents imports of vegetable oils from the Far East, Europe, Africa, 
and BraziL The average imports from the Far East for the years 1928-37 were 

213 
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670 million pounds. Of these, the largest portion-324 million pounds, or 29.8 
percent of total United States imports came from the Philippines,! The Nether

. lands Indies and China contributed 135 million pounds each, or 12.4 percent of 
the United States total. Japan accounted for 56 million pounds, or 5.2 percent. 
From Europe the United States received about one-third as much oil as from the 
Orient; namely, 228 million pounds. The largest European sources were Italy, 
with 63 million pounds; the Netherlands, 43 million pounds; and Spain, 35 
million pounds. Africa contributed 112 million pounds, of which the greatest 
part came from western countries such as the Belgian Congo and Nigeria. 

Imports by customs districts as an annual average, 1928-37, are present in 
table L-4. In the years 1928-37, the average imports of vegetable oils received 
at New York amounted to about 54 percent of the United States total. Boston, 
the second largest of the Atlantic ports in this respect, received only about 10 
percent and Philadelphia less than half as much. New Orleans and San Fran
cisco received, respectively, 12.5 percent and 9.3 percent. 

Section 2 

CoNSUMPTION oF VEGETABLE OILS IN THE TRIBUTARY AREA 

Transportation savings on the potential tonnage of vegetable fats and oils via 
the proposed St. Lawrence Seaway would depend upon the consumption of the 
area and the relation of the proposed rates via the Seaway to present rates along 
routes now used. To determine the consumption of vegetable oils and fats within 
the area, the consumption of imported fats and oils to the various consuming 
industries must first be allocatell.. The proportion apportioned to each industry 
can then be allotted to the respective States. 

In tables L-5 and L-6 the first of these steps is carried out. Table L-5 gives 
the average annual factory consumption during the years 1935-39 of vegetable 
fats and oils by classes of products, both for the total and for the total excluding 
corn oil, cottonseed oil, soybean oil, and linseed oil, which are largely produced 
domestically. The respective percentages consumed in the manufacture of each 
class of product are also given. Table L-6 applies the percentage obtained in 
table L-5 to the average imports of vegetable oils during the period 1928-37. 
The resulting figure for each class of product is the estimated consumption of 
imported vegetable .fats and oils in the manufacture of that product. Corn, 
cottonseed, soybean, and linseed oils were excluded in obtaining the percentage 
ratios of consumption because, although these oils are imported, they are pro
duced in great quantities from domestic seeds, and including them in figures of 
total United States consumption would tend to give too much weight to their 
importance among the imported vegetable oils. The oils that remain, then, are 
those which are mainly imported. They include peanut, cocoanut, olive (includ
ing olive foots), palm-kernel, palm, barbassu, rapeseed, linseed, tung, perilla, 
castor, sesame, and some minor oils. On this basis, of the total average annual 
imports of vegetable oils in the years 1928-37, shortening is estimated to have 
consumed 20 percent, or 221 million pounds; soap, 38 percent, or 415 million 
pounds; paints and varnishes, 10.4 percent, or 113 million pounds; and oleo
margarine, 9.5 percent, or 104 million pounds. 

Table L-7 presents the basis upon which each consuming industry's share of 
the imported oils is allotted to the respective States in the tributary area. Since 
there are no figures on total consumption of vegetable oils by States or on the 

1 The ftgures for the Individual countries given In this paragraph were compiled from the Department 
of Commerce. Fortlan. Commerce an.d Naolgatlon. of the Un.Uetl Staua, 1919-38. 
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consumption by each industry by States, we have resorted to other methods of 
apportionment, derived from data in the CmBU~ of Manufactures. In accordance 
with the policy of the Bureau of Census not to issue any figures which might 
disclose the operations of any company, the published data for none of these 
industries is complete, either for value of production, number of wage earners, or 
cost of materials. In each case that basis of allocation was used which struck the 
most satisfactory balance between recency and completeness. For oleomargarine, 
production in pounds for the years 1932-38 was available. Shortening, however, 
offered no break-down by States except Census figures covering 1929 production in 
pounds. Soap and paint and varnish bad data cove$g the wage earners by 
States for 1935 and 1937, and the average of those 2 years was used as the basis of 
allocation. For printing inks, cost of materials for the same years was used. 
No data are available for the allocation of linoleum and oilcloth, or of "other 
edible products," the miscellaneous products and loss. The location of plants, 
however, indicates that the linoleum and oilcloth industry is concentrated on the 
Atlantic coast. 

This method of estimating cc>nsumption in the tributary area is, of course, very 
rough. It is, however, the best method available. It should be noted that an 
estimate based upon this method is very likely to err on the side of understate
ment. There is no allocation possible for any of the States for the item "Other 
edible products," which factories are estlmated to have consumed over 85 million 
pounds of imported vegetable fats and oils, see table L-6, or for "Loss, including 
oils from foots," in which consumption was estimated at 64 million pounds, or· 
"Miscellaneous products," with an estimated consumption of 67 million pounds. 
The total estimated consumption of these three grJm»e of industries is 216 million 
pounds, or 20 percent of total estimated consumption of imported vegetable fats 
and oils. Similarly, understatement of the consumption of the tributary area is 
increased by the fact that in the census data, for each of the industries certain 
States of the Great Lakes area were grouped in "All other." The grouping of 
States in "All other'' by the census does not necessarily indicate that the States 
thus grouped are less important than the States shown sepan..tely. All States are 
shown separately by the census except where there is danger that the figures 
might disclose the operations of an individual concern. It often happens, then, 
that an important producing State is thrown in with "All other States" merely 
because most of its production is by one or two very large companies. 

Applying the percentages of table L-7 to the total estimated consumption of 
imported vegetable fats and oils for each of the consuming industries, as in table 
L-8, the estimated consumption of imported vegetable fats and oils for each 
State is obtained. Thus, since Illinois in 1929 produced 10.7 percent of the short
ening, it was assumed that. it consumed the same percentage of the imported 
vegetable fats and oils consumed by the shortening industry, or 23,681,000 
pounds.• ·The total consumption of imported vegetable fats and oils in Illinois for 
the specified consuming industries is, in this manner, estimated at 125,000,000 
pounds. In Ohio the total consumption of imported vegetable fats and oils for 
the same period is estimated at 95,192,000 pounds; in Indiana, at 48,093,000 
pounds. Total consumption of imported vegetable oils and fats for the tributary 
area for the five specified industries in table L-8 is thus estimated at 390,848,000 
pounds. 

In the years 1936-38 the imports of vegetable fats ard oils during the months 
May through November amounted to 57 percent of the total. Applying this 
percentage to the estimated annual consumption of the States in the tributary 
area, the estimated tonnage potential to the St. Lawrence Waterway would be, 

1 Table L-6, 221,319,0110X0.107 (from table 7) =23,681,000 pounds. 

302155--41--15 

II 



216 THE ST. LAWRENCE SURVEY 

for Illinois, 71,000,000 pounds; for Ohio, 54,000,000 pounds; for Indiana 27,000,000 
pounds; and the total for the tributary area, 222,000,000 pounds, or 111,000 short 
tons. · The figures for the tributary area include the estimated consumption of 
New York and Pennsylvania. Only part of these States are tributary to the 
Seaway. If the estimated consumption of New York and Pennsylvania is elimi
nated, the total consumption of vegetable oils and fats for the tributary area 
remains 170,000,000 pounds or 85,000 short tons. 

Section 3 

EsTIMATED PoTENTIAL SAVINGS VIA ST. LAWRENCE 

Vegetable oils are shipped in drums, but mostly as ballast in the ballast tanks. 
If oil or some other liquid cargo is not available, water must be used. This prac
tice results in low rates. The ocean freight rates naturally vary according to the 
country of origin, From Japan to United States ports and Canada, the 
rates in effect as of August 15, 1939, were $14 per short ton. From the Philippines, 
rates in effect as of the same date were $10.72 per short ton; from Holland, the 
United Kingdom and France, $6.35; and from Germany, $6.80. If it is assumed 
that the rates into the Great Lakes ports via the St. Lawrence Seaway would be 
the same as the rates to Montreal and New York, any differential for or against 
the Seaway can be obtained by a comparison of the inland rate to the point of 
destination from the seaboard port of entry and the rail rate from the nearest 
lake port to the same point. 

For shipments from "Brazil and the Far East the ship operator may require 
additional revenue, If a reasonable surcharge of 10 cents per 100 pounds or $2 
per short ton is given to the ocean rate to North Atlantic ports on shipments from 
those areas, the result will be the same as reducing the unit savings by the same 
amount. 

Vegetable oils generally move inland from the ports by rail. New York is 
the most important port of entry on the Atlantic seaboard. Rate comparisons 
may be based on existing rail rates from New York and New Orleans. 

Table L-9 presents estimated transportation savings on imported vegetable 
fats and oils via the St. Lawrence Seaway on the first assumption. For each 
State one city was taken as a representative point, except for Ohio. Because no 
data is available as to the concentration of the vegetable oil consuming industries 
by cities or by industrial areas, these points were chosen on the basis of a study of 
the distribution of the large firms in the tributary area States, as shown in Thomas' 
Register of American Manufacturers;• In all the States except Ohio, concentra
tion was quite obvious. In Ohih, Cincinnati and Cleveland seemed equally 
important. On this basij!, therefore, the estimated consumption for Ohio was 
divided between these two cities. For Indianapolis, Des Moines, and Cincinnati 
the present rates from New Orleans were used; for Detroit and Cleveland the 
rates from New York were used. To Chicago, Minneapolis, and Milwaukee the 
rates from New Orleans are lower than the rates from New York. Considering 
the dominant position of New York as a port of entry, it is reasonable to expect 
that a part of the shipments to these three points are from New York. Therefore 
on the assumption that part of the shipments come from New York and part from 
New Orleans, the present rates shown in table L-9 for Chicago, Minneapolis, and 
Milwaukee are about the midpoint between the rates from New Orleans and the 
rates from New -York. 

1 Thoma .. Rtqiller of Amerfcafl Maflu/aclurera, 30th edition, 1940, Thomas Publillhing Co., New York. 
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Comparing the present rail rate from the seaboard as thus determined with the 
rail rate from the nearest lake port to the point of destination, estimated savings 
appear for shipments from points other than Brazil and the Far East (table L--9). 
They range from 8 cents per 100 pounds on shipments to Indianapolis to 40.5 
cents per 100 pounds on shipments to Chicago and Milwaukee. If a surcharge 
of 10 cents per 100 pounds is added to the ocean rate from Brazil and from the 
Far East, the savings per 100 pounds on shipments from those countries can be 
calculated by reducing the unit savings obtained for shipments from other coun
tries by 10 cents. Thus from Brazil and from the Far East the savings range 
from 13 cents per 100 pounds on shipments to Des Moines, Iowa, to 30.5 on ship
ments to Chicago or Milwaukee. On this basis, on shipments to Indianapolis 
and Cincinnati from Brazil and the Far East no savings appear feasible. 

Applying these savings to the in-season tonnage already estimated, the possible 
savings on vegetable oils are obtained as in table L--10. For the tributary area 
as a whole they are $387,000, for Illinois $244,000 and for Ohio $90,000. These 
calculations do not include savings that might accrue to Nebraska or to those 
parts of New York and Pennsylvania that could benefit from the proposed St. 
Lawrence development. 

In this survey of the potential tonnage of vegetable oils and oil seeds we have 
made no effort to calculate the tonnage and savings that might take place on the 
domestic movement of cottonseed oil. There is, however, a possibility that some 
movement of the commodity may take place. Following the general procedure 
here adopted there is indicated an estimated consumption of cottonseed in the 
tributary area of 203,685,000 pounds annually, or 118,137,000 pounds during the 
open season of navigation. Illinois accounts for 151,735,000 pounds annually, or 
88,000,000 pounds during the open season of navigation. Production of cotton
seed oil is well distributed throughout the Southeastern and Southwestern States 
and within each of the producing States. The States of Texas, North Carolina, 
South Carolina, and Georgia together, in 1937, produced according to value of 
products 42.2 percent of the national total of cottonseed oil, cake and meal. 
Texas alone produced 21.6 percent of the total in the same year. Other important 
producing States are Mississippi, Arkansas, Alabama, Louisiana, and Tennessee. 
Within each State production centers are so well scattered that it would be very 
difficult to make comparison of rates and an estimate of the exact movement.· 
But certainly points close to the Coast in the State of Texas and the South Atlantic 
States are in a position to benefit from a possible savings in transportation costs, to 
Great Lakes ports. This has not been calculated because of inherent difficulties 
of analysis. 

Section 4 

PoTENTIAL TRAFFIC AND SAVINGS IN IMPORTED OIL SEEDS 

In addition to the vegetable oils and fats imported as such, the United States 
takes from other countries considerable amounts of seeds from which oils are 
derived. In 1937 the imports of oil seeds attained a figure of 2,425,000,000 pounds, 
which surpassed even the 1929 figure of 2,161,000,000 pounds. The annual 
average over the period 1928-37 was 1,698,000,000 pounds. Table L--11 gives 
the imports of oil seeds by groups of countries. The 1928-37 annual average of 
imports from Argentina, Brazil, and Uruguay together amounted to 896,000,000 
pounds, or about 53 percent of the United States total. Argentina alone accounted 
for 825,000,000 pounds, or over 48 percent. The Far East accounted on an annual 
average during the same period for 709,000,000 pounds, or about 42 percent of the 
United States total imports of oil seeds. Among the Far Eastern countries, the 
Philippine Islands were particularly important, sending us in these years annually 
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an average of 353,500,000 pounds, or over 21 percent. Other important sources 
were British India, with annual average imports for the period 1928-37 of 118,000,-
000 pounds or about 7 percent, and China, which supplied an average of 62,000,000 
pounds, or 3.6 percent. Canada also shipped annually an average of 43,000,000 
pounds over this period and the Netherlands, 7,000,000 pounds.• 

The largest quantity of the individual seeds imported into the United States 
for the years 1934-38 was flaxseed, which accounted for an average in that 
period of 1,013,000,000 pounds, or 56 percent of total imports. Almost all of 
this flaxseed comes from Argentina. Copra imports over the period 1934-38 
averaged 453,524,000 pounds, or just over 25 percent of all oil seeds imported. 
Copra is the dried broken meat of the cocoanut, and is the source of cocoanut oil 
and of the joint product cocoanut cake or meat. The United States imports-of 
copra come almost entirely from the Philippine Islands, though the Netherlanda 
Indies is the most important world source. Castor beans were imported, to the 
amount of 119,000,000 pounds annually during the same period, or approximately 7 
percent of the total United States imports of oil seeds. Castor beans come mostly 
from Brazil and smaller proportions from British India and Kwantung. Besides 
its use as a medicine, castor oil has technical UBeB, principally in the textile and 

. leather industries and for lubricating high-speed motors and engines, for which 
purpose it is considered strategic material Table L-12 shows United States 
imports of principal oil seeda by kinds, averaged for the period 1928-37. 

An estimate of the potential traffic in oil seeds over the proposed St. Lawrence 
Seaway can be made based upon the estimated consumption of the area and a 
comparison of the rates via the present modes of transportation with those 
estimated as feasible via the St. Lawrence. To obtain an estimate of the con
sumption in the tributary area we may apply the percentages of materials con
sumed in the "Oils not elsewhere classified" industry. The "Oils not elsewhere 
classified" industry embraces establishments engaged primarily in the production 
of both enamel oils and crude oils. It does not include the production of cotton
seed, linseed, and essential oils, nor does it include lard and the native fats and 
oleos produced by meat-packing concerns primarily engaged in the production 
of meats. In the ·absence of data strictly limited to imported vegetable seeds, 
it should serve as an indication of the distribution of the vegetable oils crushing 
industry. 

In order to arrive at a rough estimate the 1928-37 average imports of oil seeda 
have been distributed (less imports of flaxseed), according to the percentage 
distribution of the materials consumed in the "oils not elsewhere classified" 
industry. Fl.aXBeed is omitted because the areas west of the Great Lakes, par
ticularly Minnesota, North Dakota, and South Dakota, are large producers of 
flaxseed and supply most of the requirements of the tributary area. Indeed the 
imports of flaxseed into the North Atlantic coastal regions seem to be primarily 
to fill deficits of domestic flaxseed production in certain years. It appears that 
the great increase in production of flaxseed in these States is destined to preclude 
future imports into the North Atlantic coastal areas and perhaps sharply cut 
down flaxseed imports generally. 

Serious incompleteness of data is encountered in the method followed in allocat
ing the consumption of imported oilBeedB to the States of the Great Lakes tributary 
area. First, the census data are not available for Ohio, Indiana, Wisconsin, and 
Michigan despite the fact that there are two establishments in Indiana, one in 
Ohio, and three in both Wisconsin and Michigan. Second, there is no way of 
apportioning the consumption of New York and Pennsylvania, which together 

• Department of CCIJIIIIIerCII, Forelgw Olmnur« aflll Ntullgatforl o/IM UniUd StaU1, 1928-37. 
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are estimated to have consumed 10.5 percent of the United States total, or 
81,000,000 pounds. Only the potential tonnage that might arise from the con• 
sumption of Dlinois and Iowa can be estimated. 

The 1928--37 annual average of United States imports of oil seeds, except flax
seed, from countries other than Canada, was 768,581,000 pounds. Dlinois, which 
in 1937 consumed 13.0 percent of the value of materials consumed in the "Oils, not 
elsewhere classified industry", is estimated to have consumed annually 99,916,000 
pounds of imported oil seeds. Likewise, Iowa is estimated to have consumed 
2.4 percent or 18,446,000 pounds. 

A study of the imports by months of oil seeds shows that if flaxseeds are ex
cluded, about 53 percent entered in the open months of navigation over the St. 
Lawrence. Modifying the tonnage for Dlinois and Iowa by this percentage, there 
results an estimate of the tonnage available for shipment over the St. Lawrence 
of 52,955,000 pounds for Illinois and 9, 776,000 pounds for Iowa. 

The ocean rates to the North Atlantic ports for the year 1939 vary for different 
kinds of seeds. From Japan, they range from 55 cents per 100 pounds for castor 
beans, flaxseed, sesame, rapeseed, and hempseed, to 70 cents per 100 pounds for 
copra. From the Philippine Islands the rate on copra is 49 cents per 100 pounds. 
From the Argentine castor beans were taken at 36 and rapeseed at 40 cents per 
100 pounds. From Brazil the rate on castor beans is 36 cents. From the Nether
lands the rates range from 33 cents per 100 pounds on rapeseed and poppy seed to 
65 cents per 1QO pounds on castor beans. 

About 60 percent of the cost of materials consumed in Dlinois by the "Oils not 
elsewhere classified" industry in 1937, was consumed in the Chicago Industrial 
Area. For the purpose of calculating savings Chicago then may be taken as a 
typical point for Illinois. For Iowa, Des Moines may be used. The import 
rail rate from New York to Chicago for copra is 45 cents per 100 pounds and 
for castor beans 57 cents per 100 pounds. The import rail rates on copra to 
Des Moines are 74 cents per 100 pounds from New York and 40 cents from 
Chicago, which gives a differential of 34 cents per 100 pounds. The import rail 
rates on castor beans to Des Moines are 84 cents per 100 pounds, and from 
Chicago 45 cents per 100 pounds, leaving a differential of 39 cents per 100 pounds. 
Copra beans and castor beans are the two most important oil seeds imported into -
this country. For the purposes of this survey a differential in favor of the Seaway 
may be assumed at a mid-point between the differential for each of these seeds. 
For shipments to Chicago we would then have an average of about 51 cents per 
100 pounds and for shipments to Des Moines, 36 cents per 100 pounds. Applying 
these savings to the in-season tonnage estimated respectively for Illinois and Iowa, 
savings are estimated to amount to $270,000 for Illinois, $35,000 for Iowa, and a 
total for the two of $305,000. 

These savings are based upon the hypothesis that the ocean rate would be the 
same to the Great Lakes as to the North Atlantic ports. Most of the shipments 
originate in the Far East and such a condition of comparative rates may well come 
to exist. However, in order to allow for greater revenue for the ship operator on 
his longer run, a surcharge of 10 cents per 100 pounds or $2 per short ton may be 
added to the ocean rate. This surcharge would have the effect of reducing the 
unit savings by 10 cents per 100 pounds. Taking into account such a reduction, 
the estimated savings would be $217,000 on the shipments to Chicago, and 
$25,000 on the shipments to Des Moines. The total savings for States of Illinois 
and Iowa then, would be $242,000. 

The above savings are estimated on oil seeds, exclusive of flaxseed. They 
furthermore do not include those States for which census data for estimating 
consumption were unavailable, namely Ohio, Indiana, Wisconsin, and Michigan, 
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or for which it was impossible to determine what portion of the State's consump
tion could be considered tributary to the St. Lawrence, namely New York and 
Pennsylvania. 

In summary then, following are the potential tonnage and estimated savings 
on vegetable oils and fats and oil seeds, table L-13. 

TABLE L-1 

Production and apparent disapptarance of tJtgttablt oils, 1928-37 
[Millions of pounds) 

Apparent disappearance 

Year 
Production Oils mainly from domestic Oils produced materials • Imported or 

from domestic produced from Total 
raw materials 1 imported 

materials• 

2,042 2,085 1,488 3,573 
2,067 2,071 1,819 3,890 
2,030 2,004 1,602 3,506 
1,949 1,836 1,402 3,238 
1,922 1,692 1,249 2, 841 

1928 _____________________________________ _ 
1929 _____________________________________ _ 
1930 _____________________________________ _ 
1931_ ____________________________________ _ 

1932--------------------------------------

1, 764 1,655 1,386 3,041 
1,534 1,850 1,476 3,326 
1,612 (•) ~:~ 3,817 
1,847 (•) 3,957 
2,148 (•) (•) 4,266 

1933 _____________________________________ _ 
19M _____________________________________ _ 
1935 _____________________________________ _ 
1936 _____________________________________ _ 

1937--------------------------------------

Average, 1921H17 _ ------------------ 1,891 (•) (•) 3,556 

t Production of the following oils: Com, cottonseed, linseed, olive, peanut, and soybean. 
I Includes the apparent disappesrance or the following oils produced from domestic raw materials: Com 

cottonseed, linseed, olive, peanut, and soybean, 
• Includes the apparent disappearance of the following oils, mainly Imported or produced from Imported 

materials: Corn, castor, ooconut, hempseed, kapok, linseed, mustard, olive, palm, palm-kernel, peanut 
oil, perilla, rape, sesame, soybean, sun11ower, teaseed, tung, and vegetable tallow. 

• Data not available. 

SouBCB: Depertment of Agriculture, Agricultural Outlook Chart1, 19«0, p. 1 (October 1939) FaU, Oill aflll 
Oilludl. For "Apparent disappearance," 1927-34, Depertment of Agriculture, Statistical Bulletin No. 69, 
Fats, Oill, aflll OleaginotU Raw Materim-Production, Prktl, Trade, Dilappearanu in the United Statu, 
1911-191J6 (May 1937), tables 6 and 7, pp.10 and 11. 193lHJ8, Department of Agriculture, The Fats aflll Oill 
,Situation, 1uly 1939, pp. 12-15. 

TABLE L-2 

Imports for consumption of tJtgttablt fats and oils, arJtragt 1935-39 

Kinds of oil 

Coconut on ........................ . Palm oil ___________________________ _ 

Tung on ...... ·---------------------
Cottonseed on: Crude .. ________________________ _ 

Refined _______________________ _ 
PerUia oil __________________________ _ 

Olive oil.--------------------------
Peanut on ... ------------------------
Palm kernel on .................... .. 
Rapeseed oil ... ---------------------Olive on sulphured _________________ _ 
Com on.·--------------------------
Camaba wax.----------------------

Quantity 

1,000 poundB 
342,715. 
321,044 
123, l89 

12,992 
106.099 
83,385 
62, Sll 
41,412 
38,289 
28,857 
24,767 
24,710 
13,114 

Kinds of on Quantity 

1,000 poufllll 
Sunflower seed on___________________ 12,388 
Soybean on.------------------------ 11,914 
Glycerine, crude____________________ 11,411 
Glycerine, refined .••• --------------- 2, 758 
Palm kernel oil .. -------------------- 6, 285 
Vegetable wax, n. e. s............... 6,112 
Vegetable tallow •• ------------------ 2, 799 Linseed on__________________________ 713 
Sunflower seed on, inedible.......... 265 
Other edible oil•-------------------- 21,578 
Other inedible olive oils............. 10,6111 
Other Inedible vegetable oils ... ----- 35,746 J-----

TotaJ_________________________ 1, 326, OM 

SoUBCB: Department of Commerce, Animal aflll Vegetable Fau and Oill, 1935-39, pp. l!D--21. 
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TABLE L-3 

U nittd Statu imports of vegetable oils, expressed, edible and inedible, 1928-381 

[Thousands of pounds! 

Year Total Far East I Europe• Africa' Brazil All other 

1928 .•• ------------------------ 819,971 449,613 218,068 26,415 6,068 119,807 1929 ___________________________ 
1,156, 946 623,359 306,203 176,010 7,063 «,311 

1930 •••••••••••••• ------------- 1,017,467 568,340 227,732 184,275 7,415 29,704 1931. __________________________ 901,260 522,164 191,319 157,883 7,389 22,505 
1932 .•• ------------------------ 741,189 457,432 137,142 96,497 6,169 43,949 1933 ___________________________ 

966,149 641,043 160,676 97,546 7,720 58,164 
1934. __________________________ 

802,866 665,786 138,763 47,344 8,014 42,959 
1935 ••••• ---------------------- 1, 472,776 895,310 349,481 104,644 26,914 96,427 1936 ___________________________ 

1,394, 881 982,992 216,286 88,672 63,173 54,758 
1937--------------------------- 1,629,906 996,295 331,950 138,257 63,983 99,421 
1938 .••.• ---------------------- 1,067,426 782,260 107,791 41,097 70,640 65,638 ----

Average, 19~7 -------- 1,090,241 670,233 227,662 111,754 19,391 61,201 

• General imports through 1933, imports for consumption thereafter. 
•;Includes Philippine Islands, Netherlands Indies, China, Japan and Kwantung. 
'!Includes Greece, Italy, Germany, Netherlands, United Kingdom, France and Spain. 
' Includes Belgian Congo, Nigeria and Egypt. · _ 
BoUBCB: Department ol Commerce, Fortign ComfM!'ce and Nalligatiofl of the United Statu, 1~8. 

TABLE L-4 
United States imports 1 of expressed vegetable oils, edible and inedible, by 

principal customs districts, annual arJerage 1928-37 

Customs district 

New York·-···-···-·-··-------------
Boston •. ···--·······---·-----------·· 
Philadelphia •••• -----------·--·-------
Baltlmore '- -------------··-··--··--·· 
New Orleans •••••••••••••••••••••••••• 

Short tons• 

293,976 
51,757 
24,679 
4,989 

68,286 

Customs district Short tons 

Ban Francisco......................... 50, 500 
Washington........................... 9, 897 
AU others.··-·-······--···-····----~-- 41,035 

1----
Total United States............. 545, 121 

t General imports through 1933, imports for consumption thereafter. 
• Previous to 1937 all oils listed in gallons were converted into tons by the conversion factor of 7~ pounds 

to the gallon. 
• Listed as Massachusette. 
' Listed as Maryland. 
BOUBCB: Department of Commerce, Foreigfl Commerce and Ntwigatiofl of the United Slatu,l~7. 

TABLE L-5 
Factory consumption of primary animal and vegetable fats and oils by classes 
. of products,. arJerage, 1935-39 

Class of product 

Consumption of oils 

Total 
amount 

Total, excluding com oil, 
cottonseed on, soybean 
oil, and linseed oil 

1,000 poundl 1,000 poufldr Percmt 

~~=:rlii&:=======:::::::::::::::::::::::::::::::::::::::::: · 1' :~: ~~ ~: ~ 21J:: 
~::.~~~~~~~~~::::::::::::::::::::::::::::::::::::::::::: ~~: ~ !g~: r'J ~: ~ 
Paint and varnish •••.••••••••••• _______________________________ 390,397 135,220 10.4 
Linoleum and oilcloth ••••••••••••••• -----------------------·--- • 79,453 19,027 L & 
Printin~ Inks ••• -----·······---------···--·-········--···------· 21,108 4,153 .3 
Mi'!Celbmeous products ••..••••••••••• ·-····-----------------··· 100,333 80,664 6. 2 
Loss (including oil in foots>-----------·-----------------------·- 205,102 77,075 5.9 

Total ••••• ---------------------·-·--------------··--------l--8-, 35-3,-21-i9l--l,-306,-940-·I---1-00.-0 

SoUBCB: Department of Commerce, Animal afld Vegdablt Fail and Oflr, Production, Omrvmption, 
Import~, Erporu and Bt«k, p, 26, table 8, qUBrterly for calendar years 1931H19. 

I 
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TABLE L-6 
Distribution of imported rJegetable fats and oils according to usage, 1928-37 

Used in production of-
Percent Amount Percent Amount 
dlstrl- (thousands Used in production or dlstrl- (tbousand9 
bution of pounds) bution of pounds) 

Shortening ___ ---··--·---- __ 20.3 221,319 Printing inks __ ------------- 0.3 3,271 Oleomargarine ______________ 
9.5 103,573 Miscellaneous products _____ 8.2 87,595 Other edible products •••••• 7.8 85,039 Loss (including oU in toot.•) _ 6.9 84,324 Soap ________ -----·----·-··_ 38.1 415,381 ---Paint and varnish __________ 10.4 113,385 TotaL •••••••••••••••• 100.0 1,090, 241 Linoleum and oUcloth ______ 1.5 16,354 

SoURCE: From table L-4. Percentages based on computations from Department of Commerce, Animal 
and Vegetable Fata and Oila, Production, C0118Umption, Importa, Ezportl and 8tocka, quarterly for calendar 
Year9 1935-39, pp, 28-28 (average 1935-39) 

TABLE L-7 
.Allocation of rJegetable fats and oils consumed in tributary area by Statts 

i 

Peroont of total 

I» . 
Industry and basl9 of 1 ~ .B s allocation g ~ .. ~ ~ "''" 

:rl .. .14 ~ E5 1;! 

~ g .. ~ ~ :>< .. j ~ .. :g 
~ 

0 ~ a! ~ ~ II: ss .s "' :a 'cl ~ ;;:! ~ ::;: z 0 ~ ji:: E-< E-< ----------------------
Shortening (production, 

(1) (1) (1) 
1929) __________________ 

10.7 0.1 0.3 (1) (1) 0.6 (1) 11.7 88.3 100.0 
Oleomargarine (produn-

tion( average 1932-38) •• 35.1. 8.3 ----- 4.4 0.3 1,1 
~ .............. 19.4 ................ ----- 67.8 32.4 100.0 

Soap wage earners, a v-
erage 1935 and 1937) ••• 11.4 8.8 1.6 .1 .3 (1) 11.8 15.5 4.5 O.ll 54.1 46.9 100.0 

Paint and varnish (wage 
earners, average 1935 

8.3 2.6 59.8 40.2 100.0 and 1937) .••••••••••••• 16.1 2.4 .1 8.6 .9 .1 12.4 9.3 
Printing inks (cost of 

materials, average 
(1) (1) (1) 11.7 1.8 73.8 28.2 100.0 1935 and 1937) ••••••••• 21.2 5.5 ----- 28.8 5.2 

I Included in "Other States." • Less than ~ of 1 percent. a No production aCter 1933. 
SoUBCB: Department of Commerce, Cemua of Manufaduru, 1929, 1933, 1935, 1937. 

TABLE L-8 
Estimated consumption of imported rJegetable fats and oils in the tributary area 

(Thousands of pounds) 

State 

Consnming industry 
Total estimated 
consumption of 

the State 

Soap 
Paints Printin Seasonal, 

and lnka g Annual 67 per-
varnish cent 

Shorten· Oleomar-
ing garlne 

..... ----------1~------------------
IDinols .••••••••••••••• "-······· 23,681 36,354 47,363 17,122 6113 125,202 71,365 

~~~::::::::::::::::::::::::: 221 8,597 36,554 2, 721 <t8,093 27,413 
664 ---------- 6, 231 113 ------i8ii- 7,008 3,994 

~=::u~::::::::!:::::::::::: ---------- 4,557 416 9, 761 14,903 8,495 
311 1,246 1,020 2, 677 1,469 

~=~~~1[::::::::::::::::::::: ----~:~- -··---~~- """49~iii5" 14,~ ------936" J:~~ 36,~ 
Ohio •••.•••.••••••••••••••••••• ····------ 20,093 64,384 10,645 170 95,192 54,259 
Pennsylvania •••••••••••••••••. ---------- ------·--- 18,692 9, 411 383 28,486 16,237 
Wisconsin •••••••••••••••••••••• ---------- ---------- 831 2, 948 52 3, 831 2, 184 

Total for tributary area... 25, 894 70, 016 ~ 67, 804 ~ 390, 848 222, 783 
All other Ststes................ 195,426 33,658 190,660 45,581 -s57 466,081 265,668 

Total United States ... --- 221, 319 103, 673 415, 381 113, 385 3, 271 856, 929 488, 449 

SoUBCB: Bee tsble L-6. 
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TABLE L-9 

Indicaud unit saflings on imported rJegetable fats and oils rna St. Lawrence 
Seaway 

[Cents per hundred pounds] 

Rail rate Indicated differential 
on basis of-

From sea- From near- Blanketed 
board est lake ocean rate 

port 

Representative city Surcharge 
of 10 cents 

per 100 
pounds 

-------------------------------J-------r------11-------~---

~~~~~:.·loD!i.~:::::::::::::::::::::::::::::::::::: 
&~:!!:p~f;.h:MiDii:::::::::::::::::::::::::::::::::::: 
Cincinnati, Ohio ••••...••••.••.•••..••.•.•.••••••••••. 
Cleveland, Ohio •••••••••••••••••••••••••...•.••..•••••• 
Milwaukee, Wis •• ------- ..• ------••• -------•...•.•..••• 

140.5 
136.0 
153.0 
136.6 
• 61.5 
133.5 
• 36.5 
140.5 

------.-28~ii-

130.0 
------------133.0 

726.0 

1 Midpoint between 42 cents from New York and 39 cents from New Orleans. 
• From New Orleans. · 
1 From Chicago. 
• From New York. 
• Midpoint between 66 cents from New York and 68 cents from New Orleans. 
I From Duluth. 
' From Toledo. 

TABLE L-10 

40.6 
8.0 

23.0 
36.5 
28.5 
8.5 

36.6 
40.5 

30.5 
--------iii~ii 

26.5 
18.5 

--------26~5 

30.5 

Estimated transportation savings on available traffic in imported vegetable 
fats and oils via the St. Lawrence Seaway 

Estimated tonnage modi- Indicated unit fled by 57 percent sea- savings Estimated savings 
sonal factor 

Representative city From From From 
Far From Far From Far From 

Total East other East other East other Total 
and conn· and coun- and conn-

Brazil tries Brazil tries Brazil tries 

----------------------------------------------
Ctnll Ctnll 

1,000 
ptr fJtr 

1,000 1,000 100 100 

Chicago, Dl. •••••••••••••••••• 
pound& pound8 pound& pound& pound& 
71,366 44,960 26,405 30.5 40.5 $137,128 $106,940 $244,068 

Indianapolis, Ind ••••••••••••• 27,413 17,270 10,143 
----iii~ii-

8.0 ···3;479- 8,114 8,114 
Des Momes, Iowa. ••••••••••• 3,994 2,676 1,478 23.0 3,399 6,878 
Detroit, Mich .• -------------- 8,495 6,692 3,143 26.6 36.5 15,083 11,471 26,564 Minneapolis, Minn. _________ 1,469 926 644 18.& 28.5 1, 711 1,560 3,261 
Cincinnati, OhiO------------- 27,129 17,091 10,038 

----26~5-
8.5 --------- 8,532 8,532 

Cleveland, Ohio •••••••••••••. 27,130 17,092 10,038 36.5 46,294 36,539 81,933 
Milwaukee, W1s------------- 2,184 1,376 808 30.5 40.5 4,197 3,272 7,469 

Total for tributary area. 169,179 106,583 62,596 --------- --------- 206,892 179,1117 386,809 
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. TABLE L-11 

United States imports 1 of oil suds by groups of principal countries, 1928-38 
[Pounds] 

Year 
Argent~ Nether· BrazU an Far East I Canada lands All others Total 
Uruguay 

1928 •••••••••••••••••• 844, 499, 149 643, 649, 498 145, 938, 369 11,883,934 21,Tr7,860 1, 667, 748, 810 
1929 ••••••••• --------- 1, 308, 251, 988 770, 004, 724 59,985,097 8,154, 743 14,587,698 2, 160, 984, 250 
1930 •••••••••••••••••• 675, 658, 004 722, 491, 802 61,541,940 7,804,127 48.389,170 1, 505, 885, 043 
1931 .•••••••••••••• __ 758, 739, 885 677, 783, 553 68,315,031 8, 809,192 55,668,057 1, 669, 316, 718 
1932 •••••••••••••••••• 432, 359, 795 648,433,110 29,693,469 7,116,457 37,633,869 1, 055, 236, 700 
1933 •••••••••••••••••• 665, 736, 103 896, 795, 022 21,931,331 6,37 .. 801 22,768,606 1, 633, 606, 863 

1934 .••••••••••••••••• 631, 725, 771 760, 889, 006 19,012,887 4,074,344 47,381,993 1, 363, 084, 001 
1935 .••••••••••••••••• 997, 697,162 818, 418, 913 4, 593,112 3, 7'52, 114 72,867,915 1, 897, 329, 218 
1936 •••••••••••••••••• 957, 318, 321 671, 893, 702 30,626,866 8,121,094 31,364,382 1, 699, 314, 366 
1937 -···········-·-··· 1, 764, 699, 674 581, 268, 034 812,875 5,884,241 72,698,330 2, 425, 363, 154 
1938 •••••••• c ••••••••• 1, 026. 287, 669 530, 939, 975 1.946,383 9,430,661 29,012,721 1, 597,617,309 

A verage,19~7 ••• 895, 668, 585 709, 162, 736 43,245,098 7,197,505 42,512,788 1, 697, 786, 712 

t General imports through 1933; imports for consumption thereafter • 
. • Includes PhUippine lslanqs1 China, Kwantung, British India, Netherlands Indies, 1apan, British 

Oceania, French Oceania, BrltlSil Malaya and Australia. 

SoUBCB: Department of Commerce, Foreiflll Commeraafld NIJiligaliOfl afllle United Statu, 11l21HB. 

TABLE L-12 

United Statts imports-of oil suds by types 
[Thousands of pounds] 

Typa Average Average 
1934-38 19~7 

Castor beans............... its, 969 
. Copra...................... 453, 524 

Flaxseed.................... I 1, 013, 488 
Sesame seed................ 60,879 
Palm nuts and palm nut 

kernels.................... 39, 731 

119,915 
499,613 

1928,675 
68,300 

21,793 

1 Conversion factor used: li6 pounds per bushel. 

Typa Average Average 
1934-;18 192!HI7 

Rapeseed................... 16, 406 9, 723 
Poppy seed................. 7, 793 7, 017 
All others................... 85, 751 52, 851 

1----1--
Total................. 1, 796, 542 1, 697,787 

SoliBt'B: Department of Commerce, Foreign Commeraafld Nt~~~igatiOfl of tile United Statu, 1937-38. 

TABLE L-13 

Summary of potential tonnage and estimated savings on vegetable oils and 
• oil suds · · 

Item 
Potential 
tonnage 

Estimated 
savings 

1,000 pottnds 
Vegetable oils and fats....................................................... 169,000 ~ ggg 
on seeds .•••••••.•.•••••••••••••••••••.•••••••••.•.•.•••••••••.•••••••••.••• 

1 
___ 63_,_ooo_

1 
____ _ 

TotaL................................................................. 232,000 629,000 

NoTB.-These figures do not, It must h~ rememhere~. include auf ship~nts of, fats a:nd oils to :w~rn 
New York and Pennsylvania, nor any shipments of oU seeds to Ohio, Indiana, Wisconsm, and MicJ:ugan. 
Furthermore, no effort has been made to estimate the potential coastwise movement of cottonseed oil. 



Appendix M 

MACHINERY 

INTRODUCTION 

Machinery represents a complex segment of industry and to peri:nit a clear 
discussion from the standpoint of the St. Lawrence Seaway, some logical sub
division must be made. 

Machinery can be grouped very broadly into producer goods and consumer 
goods. This grouping, however, does not correspond to rate classifications on 
transportation lines. For purposes of this study, therefore, machinery for use 
by the consumer dir,ectly, as well as machinery used in further production have 
been regrouped into the following broad classes: 

(1) AgricuUural machinery, including tractors, implements of ctiltivation and 
harvesting and other farm equipment. .. 

(2) Industrial machinery, including such power-generating equipment as 
electric, steam, and internal-combustion motors and engines; generators, trans
formers, electric-distribution apparatus; machines used in roadmaking, con
struction, conveying, dredging, mining, drilling, pumping, refining, metalworking, 
printing, textile and other industries; and machinery parts, and equipment 
therefor. 

(3) Business machines, including such appliances as accounting and calculating 
machines, duplicating machines, cash registers, typewriters, and many other 
appliances used in the conduct of business. 

(4) Household equipment, including such large items as electric refrigrators, 
washing machines, ironers and dryers, sewing machines, vacuum cleaners, and
electric ranges; also such small items as electric fans, grills, toasters, percolators, 
roasters, curling irons, flatirons, and similar items. 

(5) Miscellaneous machinery, such as batteries, radios and other signal and 
communication devices, therapeutic equipment, electrical wiring and fixtures, 
lightning arrestors, etc. 

Section 1 

UNITED STATES PRODUCTION AND ExPORTS OF MACHINERY 

· The machinery industry, not including transportation equipment,! in 1937 
ranked fifth in a group of 16 industrial classes as to the cost of materials and value 
of products. It ranked third as to the average number of wage earners and wages 
paid. In value added by manufacture it ranked first. In 1937 the average number 
of wage earners employed in the manufacture of machinery was 956,000, or about 
11 percent of the total employed in manufacturing industries. These workers were 
paid a total of $1,376,000,000 or about 14 percent of the total paid by all manu
facturing industry. The materials used in the manufacture of machinery cost 
$2,424,000,000, or almost 8 percent of the United States total. The products of 
this industrial group were valued at $5,892,000,000 • or close to 10 percent of the 

1 Group 13, aa defined In the C'eftftU of Manutaduru, 193'7, pt. 1, p, 22, table 4. 
1 lbkl. This figure Includes the value of macbJne.ehop Products and mBChlne-tool BOOessOries which are 

DOt considered 88 machinery In this study; also the value of accessorial Products of mBChJne Industries and 
m!sceiiA.!Ieoos Items Produced by mA.!Iofactoren not classified 88 machinery Producere. 

225 



226 THE ST. LAWRENCE SURVEY 

United States total. The value added by manufacture in the group totaled 
$3,467,000,000, or nearly 14 percent of the United States total. 

Aa shown in table M-1, industrial machinery comprises nearly one-half of the 
value of all machinery produced in the United States. Miscellaneous machinery 
not otherwise specified accounts for 31 percent of the total. These two leading 
classes, while revealing an increase in value in 1937 in comparison with 1927, 
show a decline in proportionate share of the total. 

Both agricultural and household machines, while relatively less important 
classes, have gained in both value and proportionate position. The smallest 
group, business machinery, shows little change in its relative importance as 
between 1927 and 1937. 

During the industrial expansion of the United States, the center of machinery 
manufacturing moved west from New England to the States surrounding the 
Great Lakes. As a result of this migration, today more than 62 percent of all 
machinery manufactured in this country is produced within an area bounded by 
Syracuse, Rochester, Buffalo, Pittsburgh, Cincinnati, St. Louis, Des Moines, and 
Minneapolis.• Froll\ the standpoint of the St. Lawrence Seaway, the machinery 
industry is therefore particularly significant. 

Aa divided among the several classes of machinery, it will be observed from 
table M-4 that between 95 and 96 percent of the value of both agricultural and 
household machinery produced in the United States in 1937 came from factories 
located in the tributary area. For industrial machinery, the figure was 58 percent; 
for business machinery, 56 percent; and for miscellaneous classes, 46 percent. 

Markets for American machinery are world-wide; concentration varies with 
each commodity: Business machines go to large centers of population, agricul
tural machines to crop-producing areas of the world; industrial machinery finds 
its way to isolated parts of the world to make possible the recovery of natural 
resources, and to manufacturing areas where machines transform these resources 
for man's use; consumer goods, such as household equipment, likewise have world
wide distribution, with concentration in countries with comparatively high stand
ards of living. 

The value of exports of machinery from the United States during the decade 
1927-37 reached a total of more than 617 million dollars for the single year 1929, 
and dropped as low as 133 million dollars in 1933.• In 1937, the value of total 
machinery exports reached 480 million dollars. Average exports, alternate years 
1927.:.37, amounted to $376,350,000. 

Industrial machinery is the most important class participating in the export 
trade. Industrial machinery exports have contributed more than 54 percent of 
the value of all machinery exports during the past decade, and even during the 
depression period this class suffered slight diminution in relative importance. 

Agricultural machinery in 1937, while in second position among the several 
machinery classes in the export trade, indicates a decline in relative position. 
Miscellaneous types of machinery have displayed a growth in relative importance 
and the same is true of.household machinery, although the last named is of minor 
importance among the export classes. Business machinery, which is also of smaller 
importance in its participation in the total export machinery trade, exhibits a 
somewhat erratic picture with a percent varying between 8 and 12 during the 
past decade. 

Export trade provides a substantial share of the market for machinery of each 
class. Table M-3 indicates that 20 percent of the business machinery produced 
in the United States was shipped to foreign markets in 1937. Agricultural 

I Bee table M-4. 
• Bee table M-2. 
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machinery depended upon foreign buyers for over 13 percent of thl market. 
More than 11 percent of the value of industrial machinery produced in the United 
States in 1937 was sold abroad. For household and miscellaneous classes of 
machinery, the share of each is somewhat greater than 5 percent. The average 
percentage, alternate years 1927-37, of exports to production of the several 
classes of machinery reveals 25.55 percent of business machinery, 19.21 percent 
of agricultural, 12.25 percent of industrial, 5.82 for household and 5.06 for the 
miscellaneous class. 

Relative to total domestic production, exports in agricultural machinery in 
1937 reves.l a decided drop in importance as compared with 1927. Business 
machinery has likewise declined in this same ratio, while household machinery 
exhibits an increase in the importance of the export market, as does the miscel
laneous class of machinery. Relative exports of industrial machinery remained 
virtually unchanged. 

In terms of participation in the total machinery export trade of the United 
States in 1937, it will be observed from table M-3 that industrial machinery 
contributed more than 57 percent of this value; agricultural machinery, over 15 
percent; miscellaneous machinery. less than 15 percent; business machinery, 
nearly 8 percent; and household machinery, less than 5 percent. 

Section 2 

ToTAL PRoDUCTION AND ExPoRT OF MACHINERY FRoM THE 

TRIBUTARY AREA 

In order to estimate exports of machinery from the tributary area a without 
undertaking exhaustive inquiries of every establishment within the area, a fairly 
close approximation is obtained for each class by applying the ratios of exports 
to production for the United States as given in table M-3 to production in the 
Great Lakes tributary area shown in table M-4.8 

Applying these export ratios for 1937 for the United States as a whole to 
production within the Great Lakes tributary area,· it is estimated that in 1937 
there was exported agricultural machinery worth $71,986,000 from the area, 
industrial machinery worth $160,353,000, business machinery valued at· 
$21,071,000, household equipment, $22,350,000, and miscellaneous machinery, 
$32,521,000. Applying the average ratio of exports to production, alternate 
years 1927-37,7 to the estimated 1927-37 average value of production of each 
class of machinery in the tributary area,8 average exports from that area are 
indicated as follows: 

Average ratio Estimated 
Class of machinery 1927-37, ex- value of exporte 

port to from tributary 
production 111'811 

t~a::r~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ ~ ~ !~ ~ 
Housebold •••••••••••••••••••••••.• ----------··--·------------------------- 6. 82 14,125,530 Miscellaneous .••• _________________________________________________________ 5. 06 2li, '48. 830 

~------~--~~~ 
TotaL..------------------------------------------------------------- -------------- 243, 310, 230 

I Tbe tributary area Ia defined as tbet territory to whicb machinery may be shipped via tbe St. Lawrenoa 
route et transportation coste tbe same as, or lower than, via existing routes. Tbe tributary area 
embraoes chief producing points in tbe states of Oblo, Illinois, Indiana, Michigan, Minnesota, Wlsconsl4, 
and western Pennsylvania and New York. 

I Tbere are certain Items of machinery wblcb are largely produced outside tbe tributary area, but, tbese 
Items are not large enougb in total value in relation to tbe total value of all macblnery production to distort 
tbe result appreciably. 

ITableM-3. 
I Tables M-1 and M-4. 
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Machinery, as a class, represents relatively high unit value and therefore, io 
common with commodities of high value, generally requires rapid transportation 
to market. A prime reason for speedy shipment is that interest oo capital in
vested io machinery eo route to destination may be an important cost factor. 
Insurance charges in transit are other cost items inft.uencing the means of trans
portation used. 

Not all of the several classes of machinery are affected alike in this regard, but, 
In general, the time factor is predominant in the transportation of machinery. 
High-valued machinery can afford high transportation charges, as long as these 
costa are compensated by savings in interest oo investment and insurance charges. 
In foreign trade, this factor is more significant than in domestic trade, because the 
wide expanse of ocean spreading between our shores and all foreign markets 
(except those contiguous to this country) defeats the possibility of speedy trans
portation. Io domestic trade, oo the other hand, a wide variety of routes and 
shipping media are generally available from which may be selected the most 
expeditious route. 

Machinery, moreover, requires protection from the elements and from rough 
handling. Extra handling of machinery increases the need for more expensive 
packing to forestall damage in transit. The routing that reduces the cost of 
·packing and the hazards of damage will strongly inft.uence the movement of 
machinery, and will tend to offset savings in transportation cost, or in time, 
offered by other routings. 

Recognizing these general forces, their inft.uence will be outlined on the market
ing of the several classes of machinery into which this analysis is divided. In 
view of this consideration,. and the difficUlty of further particularizing the study, 
only agricultural and industrial machinery are studied here in detail. These 
two items cover almost 76 percent of total exports. 

Section 3 

PRoDUCTION AND ExPORT OF AGRICULTURAL MAcHINERY 
FROM THE TRIBUTARY AREA 

The value of agricultural machinery produced in the Great Lakes tributary 
area in 1937 is estimated to have been $539,625,000, or 95 percent of total United 
States production.• 

According to a method previously discussed,lO the value of exports of agricul
tural machinery from the tributary area io 1937 was $71,986,000; oo the basis of 
biennial averages 1927-37, exports of agricultural machinery from this area 

· averaged $65,050,300.11 The principal markets abroad other than Mexico 
and Canada have beeo South America, Australia, South Africa, the United 
Kingdom, and Scandinavia. 

For most classes of agricultural implements and machinery, including tractors, 
New York is the leading port of export, accounting for over 50 percent of exports 
of certain classes, with New Orleans and, in some instances, Baltimore, also of 
marked importance. In the case of ploughs, for example, out of an export value 
in 1937 of $2,883,000 New York accounted for 55 percent; New Orleans, 18 per
cent. In combines or reaper-threshers, exported in 1937 to a value of $2,000,000, 
New Orleans accounted for 43 percent, New York 27 percent, and Baltimore, 17 
percent. In drills and seeders, with a value in excess of $1,000,000, New York 
participated to the extent of 45 percent, Baltimore 30 percent, and New Orleans 

ITableM-4. 
USeep.ll. 
IISeep.ll. 
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10 percent. In the customs classification of "other'' cultivation implements and 
parts valued at $2,750,000, New York handled 48 percent of the exports, New 
Orleans, 23 percent.u 

In tractors, New York is the outstanding port of export, the principal types of 
tracklaying tractors and wheel tractors accounting for nearly 44 percent in 1937, 
while New Orleans exports accounted for almost 13 percent. 

Agricultural machinery exports moving during the open season u of navigation 
constitute slightly less than 66 percent of annual shipments, while tractors 
exported during the same period account for about 62 percent of a year's total.11 

Altogether, exports of farm equipment from the Great Lakes tributary area during 
the open season of navigation-May 1 to December 1-was about $41,150,000 
in 1937.11 

In converting export value of machinery into weight units of 100 pounds each, 
factors were derived from figures given in the Census of Manufactures. The 
average export value per pound for each product making up the agricultural 
machinery group, when applied against declared export values, resulted in an 
estimate of 2,031,266 one-hundred-pound units of tractors and 538,676 one
hundred-pound units of other agricultural machinery exported to countries 
other than Canada and Mexico during the year 1937. Of these figures 1,246,791 
units or 62,339 tons and 323,529 units or 16,176 tons, respectively, or a total of 
89,515 tons, came from the Great Lakes area during the period May 1 to De
cember 1, 1937.11 An average export movement from the tributary area for the 
period 1927-37, on a weight basis, cannot be determined due to absence of detail 
as between tractors and other agricultural machinery. These figures do not 
include packaging. 

Section 4 

PoTENTIAL SAVING oN TRANSPORTATION oF AGRICULTURAL 

MAcHINERY ExPoRTED VIA THE ST. LAWRENCE SEAWAY 

Aggregate savings will, of course, depend upon the number of units shipped 
by way of the St. Lawrence, and upon the particular points in the tributary area 
at which traffic may be diverted to the St. Lawrence. Expressions of opinion 
from officials of the more important agricultural machinery companies indicate 
that where time is not a factor, shipments would be routed by way of the St. 
Lawrence if any savings are shown over present complete costs. It bas been 
determined, moreover, that for agricultural machinery, time is not as great a 
consideration in competing abroad as it is with other types of machinery. The 
average increase in time in reaching foreign markets by way of the St. Lawrence 
is not great enough to present this as a serious obstacle in the way of potential 
traffic. 

With savings varying from zero up to 61 cents per unit as against the cheapest 
alternative route, via New Orleans, it is estimated from the location of the many 
companies and the distribution among the several ports of export, that an average 
minimum saving of 25 cents per 100-pound unit would be conservative. From 

u Department of Commerce, Fordg11 Cbmmeru att4 NIU/ifatioft o/tM United 814tu. 
u May 1 to Deoember 1 for the Great Lakes-St. Lawrenoe route. 
II B&Sed on stetemeute of manufacturers and checked against statistics In MOfltlllr Summa,., of Fordgtt 

CbmmeretJofthA United Statu, 1m. 
u Equals estimated annual value of exports from tributMy area (p. 12) rednoed to open-ii88SOD movement 

of total annual exports (64 peroent). 
" Great Lakee proportion of eqlorte: TrBotor.!, 99 peroent; other agricoltun.l machinery, 91 peroent; 

open-.ason shipments, 62 peroent fDr &racton, 83 peroent fDr agricoltural machinery other Ulan tractors. 
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this, aggregate savings to manufacturers of tractors on an in-seasonal movement 
of 1,246,791 units of 100 pounds would have been in the neighborhood of $311,698 
in 1937 and savings to implement manufacturers on an in-seasonal movement of 
323,529 units would have been $80,882. The total estimated savings amount to 
$392,580. 

In fact, however, New York is the principal port of ship~ent for most agri
cultural implements. Furthermore, most of the agricultural implements produced 
in the tributary area are produced in Illinois and Wisconsin. In 1937, the value 
of agricultural machinery produced in Illinois and Wisconsin was over 403 million 
dollars, or nearly 75.5 percent of the total production of agricultural machinery 
in the tributary area of 535 million dollars. Hence, the savings on transportation 
costs from Chicago and Milwaukee would be more representative of the average. 
From these sources, savings over the St. Lawrence route as compared to shipment 
by rail to New York would be 45 cents. This rate of savings may therefore be 
taken as representative, even though savings from certain places such as Duluth 
may range as high as 96 cents, and from other plc.ces, such as Burlington, Iowa, as 
low as 3 cents a hundredweight. At a unit saving of 45 cents per 100 pounds, or $9 
per short ton, total saving on exports of tractors may amount to $561,056, and 
on agricultural machinery, other than tractors, $145,588--a total of $706,644. 
Actual savings, as of 1937, in all probability would have been near this higher 
figure. 

This saving is on the basis of a lake-ocean rate which is identical with the rates 
from New York and Montreal. However, if we allow an additional charge of 
$2 a ton for cargo picked up at Chicago or Milwaukee over Montreal rates, the 
unit savings would be reduced by that amount and the total savings on exports 
of agricultural machinery would still be $550,000. 

This estimate is based upon net weight, and does not allow for the weight of 
packaging, which is usually a substantial item. If no crating is used because of 
direct delivery to ship's hold, then the saving in cost of packing is an additional 
advantage. 

In arriving at these estimates of potential savings in transportation costs, no 
allowance has been made for the share of the export movement of agricultural 
implements that may be ret~ed on present routes. As discussed heretofore, 
marketing considerations are such that the entire open-season export movement 
of a given commodity may not flow through the St. Lawrence Seaway en route to 
foreign markets. However, in the normal course of events, movement between 
factory and branch can be scheduled, and advantage can be taken of cheaper 
routes, even though a longer time is spent in transit. There are, of course, periods 
when agricultural machinery leaves the factories in great quantities, and speed 
must be paramount in getting it into the hands of farmers in time for spring 
planting or fall·harvesting. It is a quirk peculiar to this industry that such a 
procedure has developed, for it has obvious drawbacks. The increasing tendency 
to store products near the markets, rather than at the factory, may influence a 
change in the present marketing procedure of agricultural implements. 

Since it is believed that businessmen generally will follow a course designed to 
achieve the greatest possible economies, in order to place them in a favorable 
competitive position, it would appear more than likely that the bulk of these 
indicated transportation savings would actually be realized. The better and 

- more frequent the ocean services from the Great Lakes ports, the greater would 
be the possibility of agricultural machinery items moving via that route. 

A study of ocean freight rates on a group of commodities such as agricultural 
machinery involves many a complexity. To begin with, the rates vary, of course, 
according to the destination and the time. Often they are not published. When 
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they are published, there may be a distinction between contract rate~ and non
contract rates. Noncontract rates are for the general shipper, contractratesare 
for the shipper who enters into some arrangement that gives the ship operator 
all or a certain portion of the shipper's total business or a minimum quantity of 
business or that enables the ship operator in some way to keep more level his rate 
of operation or to plan his operations better. Even when a rate has been chosen 
as typical for a given moment between certain ports, it still is not directly usable 
for our purposes, because in this report as much as possible rates are quoted in 
terms of cents per 100 pounds, whereas most ocean rates on machinery are quoted 
in terms of dollars per ton weight or measurement. For example, the rate on 
agricultural implements to United Kingdom in August 1939 was $6.80 per ton 
w/m. This applies only to a ton of 40 cubic feet. The basis actually used, either · 
weight or measurement, will be that one which gives the ship operator the greater 
revenue. Thus, the actual rate in cents per 100 pounds will depend greatly upon 
the relative compactness of the specific piece of machinery shipped. If the piece 
is compact, its rate will be determined purely on the basis of its weight. If it is 
not compact, then its rate will be determined by the space it occupied. Therefore, 
the rates in this report have all been converted where necessary on the basis of 
typical density data supplied by the United States Department of Commerce, or 
contained in the United States Tariff Commission compilation of Commodity 
Packaging Data (December 1937). 

In table M-5 are presented typical out-bound ocean rates in effect as of August 
15, 1939, from United States North Atlantic ports to the more important export 
markets of United States agricultural machinery, excepting Soviet Russia. No 
rates are available for shipments to Russia. It will be observed that the rate per 
100 pounds was in all cases higher if based upon space than upon weight, The 
rate based upon weight, then, has no actual significance, because the ship owner 
would ask from the shipper the rate based upon space. On unboxed tractors the 
rates based upon space to the points selected range from 47 cents per 100 pounds 
to the Union of South Africa, to $1.37 per hundred pounds on shipments to 
Hong Kong and Manila. The rate to Australia was 74 cents, and to the River 
Plate countries 70 cents per 100 pounds. To the United Kingdom the rate was 
53 cents and to Scandinavia 63 cents. 

If the proposed St. Lawrence Seaway were built it is likely that the rates to 
such points as Scandinavia and the United Kingdom from the Great Lakes ports 
would approach the ocean rates in effect from New York and Montreal. Such a 
close relationship can be expected because of the "blanketing'' practice of ocean 
ratemaki\ig. On the other hand, rates to such areas as South Africa, Australia, 
China, the Philippines, and Argentina from Great Lakes ports can be expected 
to be somewhat higher, in order to induce the ship operator to extend a voyage 
the additional number of days past New York and Montreal into the Great 
Lakes area. Exactly how much cannot, of course, be determined. If the ocean 
rate from New York and Montreal were blanketed to Chicago and Milwaukee, 
the savings would be the equivalent of the difference between the rail rate to 
New York and the rail rate to the Lakes port from inland points of origin. The 
savings may first be estimated on this basis and then an allowance made for an 
increase in the New York or Montreal ocean rates of $2 per short ton, or 10 cents 
per 100 pounds. Such a surcharge on the ocean rate will be the eqlJ.ivalent to 
reducing the feasible unit savings by $2 per short ton, or 10 cents per 100 pounds. 

If the blanketing principle holds, it will be seen from table M-6 that indicated 
transportation savings on agricultural machinery moving via the St. Lawrence 
route will range up to 61 cents per 100 pounds, under existing charges applicable 
on cheapest alternative routes. As compared with railroad rates from originating 

802155-41--16 
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points to New York for export, rather than via the cheapest available export 
route (rail-barge to New Orleans) the indicated transportation savings are as high 
as 96 cents per 100 pounds. 

Section 5 
PRODUCTION AND ExPoRT oF INDUSTRIAL MAcHINERY FRoM 

THE TRIBUTARY AREA 

The value of industrial machinery produced in the Great Lakes tributary area 
in 1937 is estimated to have been $1,360,073,000 or 58.4 percent of total United 
States production.n According to a method previously discussed,IB the value of 
exports of industrial machinery from the tributary area in 1937, based upon 11.79 
percent of the total production that is exported, amounted to $160,353,000. On 
the basis of biennial averages, 1927-37, this figure would be $119,672,900.1• 

The principal foreign markets for industrial machinery other than Canada and 
Mexico have been the United Kingdom, Japan, U.S.S.R., France, Netherlands 
Indies, South America, Philippine Islands, and the Union of South Africa." 
These markets are reached chiefly through Atlantic coast ports, although ports on 
the Gulf and Pacific seaboards are also used when conditions of cost and service 
warrant. 

For all major classes of industrial machinery, New York is the outstanding 
port of export, comprising from 42 to 85 percent of the totals of most leading 
classes. Excavators, including power shovels, exported in 1937 to a value of 
$4,563,000, moved through New York to the extent of 42 percent, and the balance 
moved principally through Michigan ports and Buffalo, Baltimore, and San 
Antonio. In mining and quarrying machinery--ore crushing and sorting ma
chinery-valued at $4,207,000, New York accounted for 56 percent, with the 
balance divided principally among Michigan ports, New Orleans, and San Fran
cisco. The customs classification of "other" mining and quarrying machinery, 
valued at $8,578,000, showed New York as participating to the extent of 46 per
cent; San Francisco, 15 percent; New Orleans, 10 percent; and Michigan ports, 7 
percent. 

For dredging machinery, valued at $2,537,000, New York accounted for 56 
percent; petroleum and gas-well-drilling machinery valued at $18,513,000, New 
York handled 65 percent; engine lathes, with a value o( $3,649,000, showed New 
York with 85 percent; cotton-textile machinery, with a value of $2,105,000, was 
exported through New York to the extent of 65 percent, and "other" industrial 
machinery and parts with a value of $20,312,000, utilized New York for 53 percent 
of this amount, with Michigan ports and Buffalo of lesser importance. 

Industrial machinery moving for export during the open season on the Great 
Lakes, extending from approximately May 1 to December 1 each year, constitutes 
62 percent of an entire year's traffic.st Taking 62 percent of $160,353,000 or an 
estimate of $99,419,000 for the year 1937, the annual average 1927-37 would 
amount to $74,197,000. 

Aggregate savings will depend upon the indicated transportation reductions 
and the number of units shipped by way of the St. Lawrence. In a manner 
similar to that employed for agricultural machinery, average value per pound has 
been obtained for each of the many products in the industrial machinery group. 

II Table<!. 
UCf.p.9. 
It Of. p.ll. 
10 Department of Commerce, FordQil Commerce alllf Nariaalioll of !he Un!U4 Statu. 
11 Based on statements of manufacturers and checked against statistics In Montlltr Summarr of Foreigll 

Commtrce of the Un!U4 Statu, 1937. 
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With a total value of $99,419,000 shipped abroad from the Great Lakes area be
tween May 1 and December 1, 1937, the quantity of industrial machinery ex
ported, not including that to Canada and Mexico, is estimated to. have been 
about 2,100,719 units of 100 pounds. Midwest manufacturers of industrial 
machinery are closely concentrated along the Great Lakes. The following tabu
lation gives the break-down of the total value of industrial machinery produced 
in 1937 in the tributary area by States and industrial areas: 

Value Percent Value Percent State or area (millions of total State or area (millions of total of dollars •) of dollars ') 

Ohio_---- ______ ------------ 400 29 .• Rochester, N. y ____________ 26 1.9 
Indiana ______________ ------ 113 8.3 Buffalo, N. Y __ ------------ 34 2.5 Michigan. __________________ 131 9.6 Pittsburgh, Pa _____________ 94 6.9 
illinois _____ ---- _____ ------- 261 19.2 
Wisconsin------------------ 1M 12.1 Total value of Indus-
Iowa_._-------------------- 22 1.6 trial machinery pro-Minnesota __________________ 28 2.1 duced in 1937 in the 
MissourL ____ -------------- 72 6.3 tributary area---,--- 1,360 100.0 
Syracuse, N. Y ------------- 15 1.1 

• Census Bureau special compilation. 

Ohio, with 29.4 percent of the total of $1,360,000,000 is the largest producer in 
this group. Cleveland and Cincinnati are major centers of production of indus
trial machinery .. Illinois, with 19.2 percent is second in importance, and Wis
consin is third with 12.1 percent. These three States account for 825 millions 
out of total value of production in the area, or 60 percent of 1,360 million dollars. 
Michigan and Indiana bring the figure to 1,071 millions or 78 percent of the total 
in the area. The States immediately adjoining the lakes predominate in pro
duction of industrial machinery. 

In order to come closer to a figure of probable saving, the potential tonnage of 
105,000 short tons must be distributed to their source of origin, since savings from 
each locality will differ according to distance from seaport and lakeport, and the 
water rates applicable to such ports. A convenient distribution of this export 
trade is on the same basis as the proportion of value of production of each State 
and area to the total value of production in the tributary region as a whole. On 
this basis we obtain the following allocation: 

Percent Allocated export Percent Allocated export 
of total trade of total trade 

State or area value State or area value 
produced produced 
in tribu- Hundreds Short mtribu- Hundreds Short 
tary area of pounds tons taryarea of pounds tons 

Ohio.--------------- 29.4 614,000 30,700 MlssourL __________ 5.3 111,000 5,550 Indiana _____________ 8.3 174,000 8,700 Syracuse, N. Y _ ---- 1.1 23.000 1,160 Michigan... __________ 9.6 196,000 9,800 Rochester, N. Y ____ 1.9 40,000 2,000 Dlinois. _____________ 19.2 410.000 20,600 Buffalo, N.Y. ______ 2.5 63,000 2,550 Wisconsin __________ 12.1 256,000 12,800 Pittsburgh, Pa._ ____ 6.9 145,000 7,260 Iowa ________________ 1.6 34,000 1,700 Minnesota __________ 
ll;l 44,000 2,200 Total _________ 100.0 2,100,000 1105,000 

· • Total estimaied exports of industrial machinery from the Great Lakes area during open season does not 
include exports to Canada and Mexico. 
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Section 6 

SHIPPING CosTs AND PossiBLE RATE REDUCTIONS oN INDus
TRIAL MACHINERY 

The next problem is to designate the probable unit saving for each principal 
center of production. Ocean rates on industrial machinery present much the same 
complexity as those on agricultural machinery. They have an additional factor 
in that certain large companies, notably oil-mining companies, have arrangements 
with steamship lines, whereby the lines agree to take any and all traffic sent by the 
company to a given country to be used by its own principals. Such arrangements 
for example were in effect in August 1937 to Venezuela and provided a fiat rate 
per short ton of $9. 

Table_ M-7 shows selected rates on industrial machinery in effect as August 
15, 1939. As in the case of agricultural machinery, the rates are shown in cents 
per 100-pound unit, upon both weight and space bases, although except for the 
rate on well-drilling machinery to Venezuela and mining and ore-crushing ma
chinery to Argentina, only the rate based upon measurement has actual significance. 
The groups of machinery are among the most important of industrial machinery 
exports. The countries shown were among those most important in 1937 for 
export of the respective classifications. The densities in pounds per cubic foot 
are based upon typical weights and space measurements as supplied by the United 
States Tariff Commission. II It will be noted that the density for the items shown 
range from 20 pounds per cubic foot for excavators and attachments to 70 pounds 
per c~bic foot for mining and ore-crushing machinery. 

The rates for industrial machinery run very much ,higher than the rates on 
agricultural machinery to the same countries. For textile machinery the rate 
per 100 pounds was $1.36 to United Kingdom and $1.63 to Colombia. A printing 
press could be shipped to the United Kingdom at $1.23. Well drilling machinery 
could go to Venezuela under a special arrangement at 45 cents and to the Nether
land Indies at $1.77 per 100 pounds on the basis of space. Mining and ore
crushing machinery to the Argentine could be shipped at 72 cents per 100 pounds 
on the basis of weight. Power-driven and other metalworking machinery could 
be sent to United Kingdom and Japan at $1.38 and to the Union of South Africa 
at $1.16, respectively, per 100 pounds on the basis of space. A model 100 ex
cavator and attachments could go to the United Kingdom at $1.88 per 100 pounds, 
to the Argentine at $2.00 and to Colombia at $2.26-all on the basis of space. 

In the discussion of ocean rates and feasible St. Lawrence rates on agricultural 
machinery it was brought out that to the United Kingdom the rate from the 
Great Lakes ports can be expected to approximate the rate from New York and 
Montreal, whereas from other regions such as the Far East, South Africa and 
South America, the rates can be expected to be somewhat higher. As in the case 
of agricultural machinery, the potential savings will be evaluated first on the 
basis of blanketing the ocean rate to the Great Lakes ports, i. e., giving them 
the same rate as Montreal and New York, and second, on the basis of a surcharge 
of $2 per short ton or 10 cents per hundred pounds. Because of the higher water 
rates in industrial machinery, the savings will also be investigated upon the 
basis of a surcharge of $4 per short ton, or 20 cents per 200 pounds. The savings 

~that will eventually be realized on shipments made via the St. Lawrence will 
probably be between those based upon the two extremes of a blanketed rate or a 
$4 surcharge. 

If the same ocean rates apply from Chicago and Ohio ports as from Montreal 
and New York, the costs of transportation will be lowered by the equivalent of 

11 Commodltlf Paeklntl Data, December 1937. 
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the difference between the rail haul to New York as opposed to the Lakes ports. 
At this point the peculiarities of existing rail rates on industrial machinery or 

capital goods must be described. Rail rates on capital goods are generally based 
upon class rates. Less than carload lots usually take second class rates; carloads 
take in most cases 40 percent of first class rates. The rate classification 
which specific kinds of capital goods take are as follows: 

Rail rate classification of capital goods 

Classillcation 
Type of capital goods 

Less than carload 

Bottll'lS machinery _____________________ First _________________________________ _ 

Cereal and 11our-mill machinery--------- First and second •••••• ----------------

~~~~~:~~a~::::::::::::: =¥Jl.~:::::::::::::::::::::::::::::: 
Elevators, conveyors, or escalators_______ First, second, and third-------------"
Englnes, steam or internaJ-(l()mbustion. _ Second·-------------------------------

E~':~U:,~ ;:-;~~n:liiiiammer&::::::::::: =====~~=:::::::::::::::::::::::::::::::: 
Icemaklng machinery------------------- Second or third-----------------------
Rolling-mill machinery __________________ --------------------------c·------------
Commfrciallaundry machinery--------- First or second·-----------------------

&r~~/ ::::::::::::::::::::::::::::: -~::.:::::::::::::::::::::::::::::::: 
Oil-mill machinery---------------------- First, second, or third ________________ _ 
Paper-mill macllnery ___________________ First, second, or fourth _______________ _ 
Power-transmission machinery __________ First, second, third, or fourth.--------

~=-~-~~::::::::::::::::::::::::: :~~~~~~:::::::::::::::::::::::: 
flcreenlng machines ••••• _________________ ••••• dO---------------------------------
Separators _____ ----------------------____ _ ___ .dO---------------------------------
Textile machines________________________ Third---------------------------------Windmills ____________________________________ do---------------------------------
Generatora, motors, switchboards, com- Second.------------------------------

blnations. 
Miscellaneous machinery: 

Batteries: 
Dry---···-----------------·-·--- Thlrd .•••••••• ------------------------

Swire~=dS.::::::::::::::::::::::: ~~~~================================ 
X-ray machines--------------------- ••••• dO--------------------------------
Shoe machinery.-------------------- Second .••••••• ------------------------
Oradlng and J"O!l.dmaking imp!&- Third·-------------------------------

ments. 
Blowers, ventilation machinery •••••• Second or third.------------·---------

Carload 

40 percent or first. 
Third or 40 percent of 

first. 
Fourth. 
40 percent of 11rat. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

37J.§ percent of 11rat. 
40 percent of 11rat. 

Do. 
Do. 
Do. 

Fifth. 
Fifth or 40 percent of 

first. 
40 percent of first. 
Fifth or 40 percent or 

11rat. 
40 percent of 11rat. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Less-than-carload rates on industrial machinery being generally second-class 
rates are about 85 percent of the first-class rates; carload rates are 40 percent of 
the first-class rate. The savings on shipments in less-than-carload lots, then, 
will be much higher than those on carload lots. 

Table M-8 shows the indicated unit savings on industrial machinery. The 
choice of a representative point for States such as Ohio, Michigan, and Illinois 
requires the exercise of judgment based upon a study of the general distribution 
of manufactures within the State. For Ohio, the most representative points are 
Cleveland, Cincinnati, Columbus, and Toledo, with savings on a blanketing 
basis ranging for less-than-carload, from 44 cents per 100 pounds from Cin
cinnati and Columbus to $1.15 per 100 pounds from Toledo. A saving on the 
blanketing basis typical of the State can be taken at 75 cents, which gives some 
weight to the larger concentration of production near the Lakes. For Michigan, 
Detroit, and Grand Rapids with a savings of $1.15 and 65 cents per 100 pounds, 
respectively, are important among the producing centers. As a typical rate, 
90 cents per 100 pounds is the authentic average of the two. The savings from 
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selected producing centers of Illinois, based upon the rail rate to New Orleans 
compared with that to Chicago, range from 65 cents per 100 pounds from Spring
field to $1.31 from Chicago. Because of Chicago's dominance 83 cents per 100 
pounds appears to be representative of the State. In the case of Indiana, the 
Indianapolis rate may be taken as representative both because of the centra
location of the city and its importance as a producing center. Likewise, Mill 
waukee's predominance in Wisconsin makes it a logical selection as a typical 
point for the State despite its lake-shore position. The savings on a blanketing 
basis, then, for Indianapolis and Wisconsin are 56 cents and 137 cents, respectively. 
For the industrial areas the savings range from 37 cents per 100 pounds on 
shipments from Pittsburgh to 93 cents from Buffalo. 

If the ship operator obtains a rate from the Great Lakes ports equal to the 
ocean rate from Montreal and New York, the typical savings will be reduced a 
corresponding amount. If allowance is made for a 20-cent surcharge, the unit 
savings vary from 17 cents on less-than-carload shipments from Pittsburgh to 
$1.17 on less-than-carload shipments from Milwaukee. 

On carload shipments the representative unit savings, the basis of a blanketed 
ocean basis, range from 17 cents per 100 pounds on shipments from the Rochester 
industrial area to 64 cents on shipments from Wisconsin. If a surcharge of 20 
eents is added to the ocean rate on shipments from the Great Lakes, there would 
be no savings from Rochester and from Pittsburgh, and only 1 cent from Syracuse. 
For the other areas they range from.4 cents per 100 pounds from Indiana to 44 
cents from Wisconsin. From Ohio the savings on a blanketing basis are 36 cents 
and on the basis of a 20-cent surcharge 16 cents per 100 pounds. For Illinois, 
they range from 44 cents on a blanketing basis to 24 cents if the 20-cent surcharge 
is considered. 

In table M-9 the indicated unit savings are applied to the tonnage of the 
respective areas, under two pairs of assumptions. The first pair is, one, that the 
entire tonnage moved in less-than-carload lots and, two, that it moved in carload 
lots. The second pair of assumptions is, that the ship operator asked, one, for a 
10 cents surcharge, and two, for a 20 cents surcharge. Under these assumptions 
the savings range from $1,364,000 if the shipments were made in less-than-carload 
lots at a surcharge of 10 cents, to under $376,000 if the shipments were made in 
carload lots at a surcharge of 20 cents. These figures do not include the exports 
estimated to have moved from Iowa and Minnesota, which were small, or from 
Missouri on which the savings were too small to warrant consideration. Among 
the States included, the estimated savings vary from $399,000 to $98,000 on 
shipments from Ohio and from $325,000 to $113,000 on shipments from Wisconsin. 
On exports from Illinois, the savings estimated range from $299,000 to $98,000. 

In general, industrial machinery moYes under greater urgency than agricultural 
machinery. Upon its delivery may hinge the beginning or completion of a major 
piece of construction or the opening or speeding up of production of a much 
larger unit of machinery. Because generally it is a more or less special job, storage 
at the point of consumption is usually out of the question. How great a factor 
the need of speed and certainty in delivery may be in d~termining the routing of 
the mass of machinery cannot, of course, be determined. It is likely, however, 
that the savings as calculated above for carload shipments at an ocean surcharge 
of 20 cents per 100 pounds are so low that they make an allowance for those 

- shipments that will continue to be made via coastal ports. 
From statements of manufactures, it appears that in 1937 domestic shipments 

of industrial machines from the Great Lakes areas to the four major Pacific coast 
ports of the west coast, during the 7 months of open navigation of the St. Lawrence, 
were somewhere below 1 ,000, 000 units or 50,000 short tons. Some of the shipments 
to the Pacific coast might be expected to move via the St. Lawrence, especially 
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those originating in industrial areas on the Lakes shore. However, cdnsidering 
the length of haul via the Seaway as compared with all-rail route in the light of 
the importance of speed and promptness or delivery of this type of machinery no 
estimate has been made of the savings involved. 

Section 7 

ExPORTS oF BusiNESS l\1AcHINES, HousEHOLD MAcHINEs, 
AND MISCELLANEOUS l\1AcHINERY 

Together exports of agricultural and industrial machinery amounted to 72.56 
percent of the United States total exports of machinery, biennial average 1927-37. 
The extensive study given these two groups suffice to show that machinery is a 
potential source of traffic for the Seaway of considerable volume v.hose trans· 
portation via the St. Lawrence would result in great savings in distribution costs. 
The exports of the three remaining groups amount to 27.44 percent as a biennial 
average 1927-37. On page 11 it was estimated that .$58,600,000 worth of these 
groups were exported from the tributary area. In 1937, the principal markets, 
other than Canada and Me:dco of these types of machinery were: For business 
machines, the United Kingdom, France, Brazil, Argentina, Sweden, Belgium, and 
Australia; for household equipment, the United Kingdom, France, the Union of 
South Africa, Australia, Argentina, Brazil, and Cuba. For radio apparatus, 
batteries, telephone and telegraph apparatus, and incandescent lamps, the major 
markets, excepting Canada and Mexico, were the United Kingdom, the Union 
of South Africa, Argentina, Brazil, Colombia, Cuba, the Philippine Islands, 
British Malaya, Australia, and British India. 

No estimate has been made of the volume of tonnage that the in-seasonal 
movement of these three groups might represent nor what savings might be 
realized. The miscellaneous group is from its very nature difficult to analyze. 
Business machinery, because of its compactness and high value can absorb heavy 
transportation charges easily; on the other hand in some cases the elimination of 
certain handling might make the St. Lawrence attractive. The fact that the 
machines are considerably standardized and manufacturers of business ma· 
chinery have representatives and warehouses abroad might make it possible for 
them to take advantage of a cheaper form of transportation. This may be es· 
pecially true on shipments to the United Kingdom, France, Sweden, Belgium, 
and other European countries. Household machinery because of the rapid changes · 
in design, due especially to style variations, now moves in small lots. Nevertheless, 
the attractiveness of the St. Lawrence route is shown by the fact that certain 
items of household equipment are already being shipped by direct all-water carrier 
from the Great Lakes to Europe at a considerable saving, derived in a large meas· 
ure, from the reduced cost of packing. By personal supervision of the stowing of 
refrigerators in the vessel, it is possible for the manufacturer to use domestic 
packing, saving approximately $1.50 a unit. This is without regard to any savings 
in transportation charges. · 

If only agricultural and industrial machinery are considered, the estimates of 
potential traffie and savings are as follows: 

Minimum 
Agricultural machinery _______________ $393, 000 
Industrial machinery_________________ 376,000 

Total------------------------ 769,000 

Marl mum 
$707,000 

1,364,000 

2,071,000 
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The range is from $769,000 to $2,071,000. This estimate does not include the 
weight of packaging or crating. The addition of the tare to the net weight would 
increase the estimated aavings. Nor does this estimate make allowance for any 
reductions in the cost of packing that might be made possible by direct delivery 
to the ships. 

TABLE M-1 

Y alu~ of United Statu production of machin~ry, 1927-37 

Agrlcul· 
Year Total tural machinery machinl'l'J' 

1927 ---·--- -------------------- 4,132,382 362,263 1929 __________________________ 
4,967,057 606,622 

1D31. .......................... 2,677, 607 214 390 1933 ___________________________ 
1, 646,633 46.335 1935 ______________________ ~----
2, 765,429 331,999 1937 ___________________________ 
4, 776,084 564,778 

Biennial average, 1927-37 _____________________ 
9,492, 532 354,398 

1927 _____ ·--------------------~ 100.00 8.77 1929 ___________________________ 
100.00 12.21 

1931. ·-··--------------- ------- 100.00 11.01 1933 ___________________________ 
100.00 2.81 

1935 •••. ----------------------- 100.00 12.05 1937 ___________________________ 
100.00 11.83 

Biennial average, 1927-
37 ... ------------------ 100.00 10.15 

Indnstrlal Bwlness 
machinery machinery 

Thousands of dollars 

2,085, 753 170, 6ll9 
2,436. 636 183,350 
1,138, 737 84,1189 

0 635,745 55,495 
1. 411,400 117,860 
2,328, 697 183,077 

1,672,811 132,550 

Percentage distribution 

60.47 4.13 
49.05 3.69 
42.53 3.17 
38.111 3.37 
61.22 4.28 
48.76 3.83 

47.89 3.80 

Household 
machinery 

239,818 
295,790 
222.154 
88,183 

2.71, 749 
402.113 

259,268 

6.80 
5.96 
8.30 
5.38 
9.86 
8.42 

7.25 

Mlscel-
laneona 
n.o.s. 

machinery 

1, 2.74,119 
1.i44, 759 
1,017, 437 

820,875 
622,421 

1,297,419 

1,079,005 

30.83 
29.09 
37.99 
49.85 
22.59 
2.7.16 

so. 91 

SoUBCB: Production figures represent value;ofmacninery manufactured In the United States. Cemurof 
Manu.}a£turu. 

TABLE M-2 

Yalu~ of United States ~xports of machi~ry, 1927-37 

Year To!al tural lndu~trial Busl~ess Hou~ o neous n.o.s. I Agrlcul-1 I I h ld I Mi~~ machmery machinery machinery machinery machinery machinery 

Thousands of dollars 

1927--------------------------- 439,955 90,747 243,248 44,094 9,470 52,398 1929 __________________________ 
817,749 140,801 324,114 53,754 22,931 76, 149 1931. .. ________________________ 
319,672 57,403 176,866 24,982 12, 210 48, Ill 

1933 ... _. ______________________ 133,469 12,216 68,637 15,769 6, 310 30,537 1935 __________________________ 
266,909 32,039 142,589 2.7,039 14, 138 51,104 

1937 .... ·-·-------------------- 480,448 75,331 274,501 37,523 23,341 69,752 

Biennial average 192.7-{17 _ 376,350 68,089 204,993 33,860 14,733 54,675 

Peroontage distribution 

1927---------·----------------- 100.00 20.63 55.29 10.02 2.15 11.91 
1929 ________ ----------------· -- 100.00 22.79 52.47 8. 70 3. 71 12.33 1931_ __________________________ 

100.00 17.98 55.34 7.82 3.82 15.08 
1933 ___________________________ 100.00 9.16 51.43 11.81 4. 73 22.88 

1935 ___ • -· -------------------- 100.00 12.00 53.42 10.13 5.30 19.15 

1937 ------------------·--· ----- 100.00 1~ 68 57.13 7.81 4.86 14.52 

Biennial average 192.7-{17. 100.00 18.09 54.47 9.00 3. 91 14.53 

BOUBCB: Export figures represent value of domestic machinery exported from the United States, from 
FordgA Commerce and NtUJigation of the United Statu. 



APPENDIX M 239 

TABLE M-3 

Relative ratio of machinery exports, by classes, to total production and 
exports, 1927-37 

1927 1937 Average exports, alternate 
years, 1927-37 

Cl..ss of 
Value machinery Value Percent Percent Value Percent Percent Percent Percent (thou· ofU. S. ofU. S. (thou- of U.S. ofU. s. (thou· ofU. S. of U.S. sands of pro due- exports sands of produc- exports sands of pro due- exports dollars) tion dollars) tion dollars) tion · 

---------------
Agricultural. __ •••• 90,747 25.05 20.63 75,331 13.34 15.68 68,089 19.21 18.09 IndustriaL _______ 243,248 ll.66 65.29 274,501 11.79 67.13 204,993 12.26 64.47 Business. __________ 44,094 26.84 10.02 37,523 20.60 7.81 33,860 25.65 9.00 Household _________ 9,470 3.95 2.16 23,341 6.80 4.86 14,733 6.82 3.91 
Miscellaneous ••••• 62,396 4.ll 11.91 69,752 5.38 14.52 54,676 5.06 14.63 ------------------ ------

Total.---·--- 439,955 10.64 100.00 480,448 10.06 100.00 376,350 10.78 100.00 

SOURCE: Department of Commerce, Forei(fll Oommace and Naofgation of the Unittd Statu, alternate_ 
years, 1927-37. 

TABLE M-4 

Production of machinery in the United States and the tributary ~rea, 1937 

Classes of machinery 
Value of produc- Value of produc
tion in United tion in tributary 

States area 1 

Percent of pro· 
duction in trib· 
utary area to 
U. B. total 
production 

AgriculturaL_______________________________________ $564,778,000 I $539,626,000 '95. 55 
IndustriaL_________________________________________ 2, 328.697,000 1, 360,073,000 58.40 
Business-------------------------------------------- 183,077,000 102,785,000 56.14 
Household-------------------------·---------------- 402,113,000 385,349,000 95.83 
Miscellaneous_______________________________________ 1, 297,419,000 604,474,000 45.69 

TotaL--------------------··------------------~--1 4,-77-6-, 034-,-000-l-4-2,-99-2,-30-6-, 000-·l----6-2.-66 

1 Tributary area includes the States of Ohio, Indiana, Michigan, Dlinols, Wlseonslo, Iowa, Minnesota, 
Missouri, and the industrial areas of Syracuse, Rochester, Buffalo, and Pittsburgh. 

• Value of production of agricultural machinery In the New York eoonties of Genesee and Ontario are 
Included to avoid disclosures of individual estaolishments. 

• Does not include $601,654,000 of machine shop products and machine tool accessories not regarded as 
machinery but included in the machinery group by the Bureau of the Census, 

• Does not include $334,777,000 of machine shop products and machine tool accessories not regarded as 
machinery bot included in the machinery group by the Bureau of the Census. 

BOUBCI:: Special tabulation by the Census Bureau. 
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TABLE M-S 

Typical out-bound ocean rates on boxed tractors and agricultural machinery 
from United States, North .Atlantic ports to selected countries as of .Aug. 
15,1939 

Tractors Agricultural machinery 1 

Rate per 100 Rate per 100 
Country pounds on basis pounds on basil 

Rate• Density . of- Rate• Density of-
W/UJ. w/m 

Weight Space Weight Spae 
---------------------
Lb.,,, 
cu. ft. Cmtl Cmtl South Africa _____________ $6.00 32 '¥1 47 Not boxed I _________ 8.00 32 36 63 Australia ________________ 

9./iO 32 42 74 
Hongkong and Manila •• 17.00 32 78 137 
South America.--------- · 9.00 32 40 70 
United Kingdom .••••••• 6.80 32 30 53 
Scandinavia.------------ 8.00 32 40 63 

Density gross weight 
-cubic volume • 

I Rates based on long tons (2,240) or 40 cubic feet. 
I Includes binder, combine (with gas engine), mower and thresher. 
I Not boxed. 

Lb.fltf' 
cu. ft. Cmtl Cent~ 

$6.00 16 '¥1 J.llO 
8.00 16 36 1.74 
9./iO 16 42 1.34 

13. (j() 16 60 1.90 
9.00 16 30 L'¥1 
6.80 16 30 .96 
8.00 16 36 Ll3 

SOUIICIC: Tarift Commission Commodfttl Packi7111 Data, December 1937. 

TABLE M-6 

Agricultural machinery exports, transportation rates and savings for repre
sentatifle points, on theory of equality of ocean rates, Great Lakes ports 
and .Atlantic-Gulf ports 

Origin points 

[Cents per 100 pounds) 

Present export carload rate to 
seaboard 

Present rate to nearest 
lakeport 

Indicated 
transpor

tation 
reductions 

Cle land Obi {29 Baltimore •------------------- ------------------------ 29 
ve • 0

------------------ 32 New York •------------------ ------------------------ 32 
Cin · ti Obi [31 New Orleans •---------------- 32 Toledo •------------ ------------

cmna • 0------------------ \39 New York •------------------ 32 Toledo •------------ 7 
S ringlield m {32 New Orleans •---------------- 32 Cb!cago •----------- ------------

p • -------------------- 51 New York •- ----------------- 32 Ch1cago •----------- 19 
B lingto 1 wa {32 New Orleans •---------------- 29 Chicago •----------- 3 

ur n, 0 
----------------- 53 New York •------------------ 29 Chicago'----------- 24 

Minneapolis, MinD--------------- 54 New Orleans •---------------- 40 Duluth'----------- 14 
St. Paul, Minn------------------- 96 New York'------------------ 40 Duluth •----------- 56 
Dul tb M" {61 New Orleans •---------------- ------------------------ 61 

u • IDD-------------------- 00 New York •------------------ ------------------------ 96 
C"'-- ill {32 New Orleans t_ -------------- ------------------------ 32 

.......,;O, ----------------------- 45 New York •------------------ ------------------------ 45 
Mil uk Wla {52 New Orleans •--------------- _ ------------------------ 52 

wa ee, ------------------ 45 New York •------------------ --~-------------------- 45 

I AJI-rall. 
• Rail-barge. 
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TABLE M-7 

Typical out--bound ocean ratu on industrial machinery from 'United States 
North Atlantic ports to selected countriu as of Aug. 15, 1937 

Type of machinery a.nd country of destination 

Rate per 100 
pounds on basis 

Rate W{M Density 
1 
___ of..,----

Weight Space 

---------------------------------l-------1--------------
Textile machinery:t 

United Kingdom ••• ------------------------------------··-
Colombia. _ ------ __ ---- __ ------------------------ __ --------

Printing press with motor: 
United Kingdom .•• ----------·-------------------··-··-----

Well-drilling machinery:• Netherlands Indies ________________________________________ _ 

Venezuela •- _______ ----------------------------------------
Mining and ore crushing machinery:t 

Argentina ____________________ -------- .• __ -----------------
Power driven a.nd other metal working machinery:• · 

United Kingdom. .• ----------------------------------------lapan _____________________________________________________ _ 
Union of South Africa _____________________________________ _ 

Model 100 excavator a.nd attachments: 
United Kingdom ••• ----------------------------------------Argentina _________________________________________________ _ 
Colombia _________________________________________________ _ 

ST=2,000 pounds. 
LTo=2,240 pounds. 
Density-gros.s weight 

cub1c volume 

BT $15 
BT 18 

BT 111 

ST 20 
9 

LT 16 

16 
ST 18 

15 

LT 15 
LT 16 
LT 18 

Lb. per 
cu. ft. 

28 $0.75 
28 .90 

81 .75 

28 1.00 
.• 45 

70 • 72 

33 .80 
33 .90 
33 .67 

20 .67 
20 .71 
20 .so 

I Jncludes-b!'l'iding machine, carding machine, knitting machine, spinner machine, a.nd loom, 

$1.36 
1.63 

1.23 

1.77 

.60 

1. 23 
1. 38 
Ll6 

1.88 
2.00 
2.26 

• Include9-drilling en~:ine, swivel, and rotary holst. · 
I Spec_lal rate for over-all contract covering all shipments of a.ny type of a company from New York to 

Maracaibo, Venezuela. 
• Includes-hub IIO('tion of spider, low head vibrating screen. 
• Includes-screw machine, grinder, lathe, milling mar.hine. 

n=i 1:;~ht a.nd measurement clas.9111cation. Tariff Commission, Commotlitr Packi11q Data, 
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TABLE M-8 
Estimated sauings on industrial machirury exports 

[Oente per 100 pounds] 

Lelll than carload 1 Carload I 

Rallmte 

State and representatlw point 

Unit lllvinl!ll based 
upon a Seaway 
mte equal to 
ocean mte from 
Montreal and 
New York. 

Rallmte 

Unit savlnp based 
upon a Seaway 
mte equal to ocean 
mte from Mont
real and New 
York. 

To 
New 
York 

To 
lake 
port 

Wltbmr· 

BIBD· charge of- .;Fe~ 
keted 10 20 York 

cents cents 

To 
lake 
port 

Witbsur
Bian- charge of
keted 

Oblo: 
Clevelaud. __________ _:_____ 99 -------
Cincinnati................. 112 68 
Columbus_______________ 102 68 
ToledO--------------------- 1lli -------

. .Representative of State .. ------- -------
Indiana: Indianapolis (re_pre-
~=v;' of State)__________ 123 67 

Detroit____________________ 115 -------
Gmud Rapids_____________ 128 63 

Dllno:Spreseutatlve of State •• ------- -------

Cbleago____________________ 1131 -------
FrEeport................... 1145 M 
Peoria--------------------- 1131 62 
Springfield ••••.• "---------- 1131 66 
Representative of State •••• ------- ------

Wisconsin: Milwaukee (repre
sentative of State)__:________ 1137 

New York: 

99 
« 
« 

115 
76 

&6 

------ ------
65 65 

36 1&6 32 

115 -·---- ----·- M 
65 ------ -·---- 62 30 
110 80 70 ------- ------

131 
85 
69 
65 
83 

137 

73 

: ~ ----26-
162 211 
162 31 

63 ------- -------

117 

Syracuse................... 78 t 34 « 34 24 37 18 
Roebester •••••••••••••• -.. 88 48 42 32 22 39 22 

Pe~uif&va':rla:-Piifii>Uigii~~~=:: : --··oo· ~ ~ I; :: 211 

10 20 
cents cents 

48 ------ ------22 
23 
M 
38 26 18 

14 

M ------ ------
32 
« 34 

62 ------ ------
39 
33 
31 
« 
84 

21 
17 
« 
18 

---34- ----24 

M « 
11 m 
~ ----24 
08 

I Class 2 mtes, genemlly apply on Jesa.tban-earload lots of industrial maeblnery. 
I Cadoad lots of Industrial macbineey Ullllaily take mtes 40 peroeut of class 1. 

1 To New Orleans, La. 
t VIa Oswego. 

TABLE M-9 
Estimated sauings on industrial machirury exported to countries otlrn than 

Canada 

Less than carload I Carload lots I 

Unit savings Estimated savings Unit savings Estimated sav-

State Estimated based upon a based upon a BUr- based upon a ings basedupon 
exports surcharge of- ebargeof- surebarge of- a surcharge of-

10 20 10cents 20 cents 10 20 10cents 20oents cents cents cents cents 
1- ~ 

Ct. per Ct. per Ct. per Ct. per 
1001b. 100 lb. 100 lb. lOOib. lOOib. 

Oblo .. ------------ ------ 614,000 65 65 $399,100 $337,700 26 16 $159,640 $98.240 
Indiana~--------------- 174,000 48 36 80,040 62,640 14 04 24,300 6,960 
Miebigan. _______________ 196,000 80 70 156,800 137.~ 34 24 66,640 47,040 
Dlinois •----·----------- 410,000 73 63 299,300 258,300 34 24 139,400 98.400 
Wisconsin •------------- 256,000 127 117 325,120 299,520 M « 138,240 112,640 
Syracuse, N. y _________ 23,000 f34 24 7, 820 6,620 11 1 2,530 230 
Roebeste~ N. Y _______ 40,000 32 22 12,800 8,800 7 ------- 2.800 --------Buffalo, • y ___________ 63,000 83 73 43,990 38,690 34 24 18,020 12,720 
Pittsburgh, Pa .••••••••. 146,000 27 17 39,150 24,650 8 ------- 11,600 --------

Total above States 
and districts .... •1, 911,000 ------- ------- 1, 364, 120 1, 173, 020 ------- ------· 563,230 376,230 

I Less than carload lots of mdustrisl maebinery usually move at class 3 rates. 
• Carload Jots of industrial maebinery usually move on rates 40 percent of class 1 mtes. 
1 To New Orleallll, La. t Via Oswego, N.Y. • Does not include Iowa, Minnesota, and Missouri. 
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IRON ORE, IRON AND STEEL PRODUCTS 
INTRODUCTION 

Iron and steel may be considered one of the most basic industries of the national 
economy of the United States. Not only is the industry in and of itself important 
among our industrial groups, but from it stem other industries of great magnitude. 
Indeed, of the 16 major groupings of the Biennial Census of Manufaetures, 3 
may be gathered into one heading, Iron and Steel and Related Products, for 
machinery and transportation equipment to a great extent may be considered as 
iron and steel in a further processed stage of manufacture. 

As shown in table N-1, in 1937 these three groups of industries employed 32 
percent of the wage earners in manufacturing industries in the United States. 
The workers of this industry received almost 40 percent of the wages paid all 
manufacturing wage earners in the country. As respects cost of materials, these 
groups of industries consumed about 30 percent of the national total. The value 
of products of these industries amounted to almost 32 percent; the value added 
by manufacture to nearly 35 percent of the United States total. 

Restricting out attention to the group called iron and steel and their products, 
not including machinery, it will be seen that in 1937 this industrial group em
ployed an average number of wage earners of 1,166,000, or 13.6 percent of the 
total employed in United States manufacturing industries. The industry paid 
in the form of wages $1,661,000,000, or 16.4 percent of the total wages paid by 
United States industrial concerns. Cost of materials for the industry amounted 
to $4,048,000,000, or 11.4 percent of the United States total. The value of 
products of the group was $7,480,000,000, or 12.3 percent of the total of all United 
States manufacturing industries. The value added by manufacture in this in
dustry was 13.6 percent of the United States total, or in actual figures $3,433,000-
000. The industry ranks first as to wages paid, second as to the number of wage 
earners and value of products and value added by manufacture, and fourth as to 
the cost of materials. 

The iron and steel industry is of especially great importance to the Great Lakes 
area. As shown in table N-2, of the United States total annual average produc
tion of iron ore in the years 1928-37, 84:.8 percent, or 36,317,000 long tons, were 
produced in the Great Lakes area. Coal is the second most important raw ma-
terial consumed in the manufacture of iron and steeL In the year 1937 of the 
United States total production of 445,531,000 long tons of bituminous coal, the 
Great Lakes area produced 182,075,000 long tons, or about 40.9 percent. 

In the years 1928-37, the United States as a whole produced a yearly average of 
25,249,000 long tons of pig iron. Of this amount, 19,006,000, or 75.3 percent, was 
produced in the Great Lakes region. 

Of the total steel ingot capacity of the United States in 1935, 70,983,000 long 
tons, the Great Lakes area contained 53,4:38,000, or about 75.3 percent. Most 
of the further processing of steel, either cold- or hot-rolled, takes place close to the 
point of ingot production, so that roughly 70 percent or more of the finished or 
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semipnished steel capacity of the United States is concentrated in the Great Lakes 
area. Not only are the States of this area important from the point of view of the 
production of iron and steel materials . and products, but in them are also great 
concentrations of the important steel consuming industries, especially machinery• 
automobiles and railroad equipment. In the year 1936, according to a special 
compilation of the United States Tariff Commission, about 42 percent of the 
finished iron and steel products of the United States were consumed in the Great 
Lakes area, excluding New York and Pennsylvania. These two States consumed 
respectively 12 percent and 6 percent, a good part of which consumption no 
doubt took place in the Great Lakes area. (See table N-2.) 
• Because of the unusual importance of the iron and steel industry to the Great 
Lakes area, the impact of the proposed St. Lawrence Seaway upon the industry 
will be studied as regards imports, exports, and domestic movements, not only of 
ti:e finished products, but ~o of iron ore, pig iron, and scrap iron. 

Section 1 

IRON ORE 

The most important steel-producing region of the United States is found in five 
States bordering the Great Lakes area; in the western part of New York, and 
Pennsylvania, and the State of Ohio, and the northern sections of Indiana and 
illinois. Here coal from Illinois and the Appalachian fields meets iron ore from 

. Minnesota, Wisconsin, and Michigan mines. Enormous quantities of ore move 
south and east in specially built lake earners from the head of the lakes to the 
lower part of Lake Michigan and to Lake Erie. This ore is consumed at points 
like Chicago, Cleveland, or Buffalo, and shipped to interior points such as Pitts
burgh and Youngstown. On the backhaul, coal is moved into the Northwest. 

Imports. 

In an appraisal of the effects of the proposed St. Lawrence Seaway on iron ore, 
one of the problems to be probed is the likelihood of imports into the Great Lakes 
area. Present United States imports are relatively small. They come mainly 
from Chile and Cuba, where the Bethlehem Steel Corporation has mining interests, 
whence they are brought to the company's plants in Baltimore and Philadelphia. 
The utilization of foreign ores at these plants springs primarily from the cheaper 
water transportation from the foreign mines, compared with the lake-rail haul 
from the Lake Superior region. Receipts of iron ore from countries other than 
Chile and Cuba are often due to the need of a special grade of ore to be mixed 
with domestic ores to make a particular type of steel. In 1937, for example, at 
least 116,000 long tons were received at Buffalo from Norway and Sweden.1 In 
general, the Lake Superior ores are today unchallenged in the Great Lakes steel 
centers. 

The question of the effect of the St. Lawrence development on the imports of 
iron ore can be best studied, first, as a short-term problem, and, second, as a long
term problem. 

As a short-term problem there are adequate reserves in the Great Lakes area 
to meet the needs of the steel industry for at least 20 years. Table N-3 shows 
the estimated actual iron-ore reserves of the Lake Superior district, during the 
years 192o-38. There is con11iderable fluctuation due to new discoveries, but in 
general the actual reserves have been depleted from about 1,541,000,000 long tons 
to 1,374,000,000 long tons from 1920 to 1938. The average annual shipment 
of the Lake Superior region in the years 1928--37 was 36,306,000 long tons.l At 

1 Lake Superior Iron Ore Association, Lake Su.ptrlor lrofl Ortr, 1938, p. 336. 
· • Lake Carrlare Aasoclatlon, AflfluallUf)ort. 1938, p. 144.. 
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that rate of shipment it would take about 40 years to consume the pres!lnt esti-
mated actual reserves of 1,400,000,000 long tons. There are, . of course, great 
cyclical fluctuations in the production of iron ore. Since 1920 production of iron 
ore in the Lake Superior region has dropped as low as 3,589,000 long tons in 1932 
and attained the extreme figure of 66,157,000 long tons in 1929.8 If production 
were to be maintained at the unlikely level equal to the maximum yearly produc
tion since 1920, the present actual reserves would last about 20 years. 

Not only are the supplies in the Great Lakes region adequate, but the costs of 
mining and transportation are low. Much of the production of the region comes 
from open-pit mines, which are cheaper to operate than underground mine\. 
In 1938 the open-pit method in the Lake Superior region yielded 55 percent oi. 
the national output. The average costE! of production in Minnesota, the most 
important of the ore-producing States, ranged in the years 1933-37 from $1.079 
to $1.14 per long ton.' These estimates of costs are based on returns to the Bureau 
of Mines from mining companies. That the costs may, in truth, be overstated 
was indicated by an incident in the investigation of the steel industry conducted 
by the Department of Justice. In reply to a questionnaire dated December 14, 
1937, Butler Brothers reported average costs in all of its open-pit mines for the 
period 1925-38 as $2.0979, ranging as low as $1.8014 and as high as $3.3292. In 
a letter to Patrick Butler dated September 15, 1936, Emmett Butler said: "Of 
course, as I have often stated, our iron ore, after we have passed the million-ton 
mark, only costs us about $1.50 to produce, and when I say $1.50, I mean all costs, 
including taxes and royalties." 

The Lake Superior region is favored also by the extremely low cost of trans
portation from mine to blast furnace. To points on the Lakes, such as Chicago 
and Cleveland, the rail and lake rate from the Mesabi range was $1.85 per long 
ton. To the Pittsburgh and the Valleys districts, the rail-lake-rail rates were 
respectively $3.15 and $2.82 per long ton.• From Tunisia to the North Atlantic 
ports, the ocean rate in 1939 was $2.33 and from the Soviet Union in Europe, $2.88. 

A factor other than costs involved in the question of the amount of imports of 
iron ore that might be expected to move into the Great Lakes area, is the integra
tion of the United States steel industry and the interlocked relationship of mines, 
steel companies and transportation agencies in the Great Lakes area. Between 
85 and 90 percent of the ore shipped from the Lake Superior district is delivered 
to steel companies which own or lease the mines. Likewise a large proportion 
of the carriers and other facilities on the lakes is under the direct or indirect 
control of the great steel corporations or their agents. Mining and shipping 
interests of the steel companies represent large investments that they will not 
readily abandon. 

Closely connected with the factor of interlocked relationship of mines, lake 
carriers and steel companies is the element of price. From 1929 to 1936 there 
was no change in the base prices of Lake Superior ores at Lake Erie ports. During 
the years 1937-38 prices were generally stable at a somewhat higher level. For 
Bessemer ores, old range, they were $5.25 per long ton, for Bessemer-Mesabi ores 
they were $5.10. The prices for non-Bessemer ores were $5.10 per long ton for 
old range, $4.95 for Mesabi and $4.85 per long ton for high phosphorous.6 These 
prices are base prices of nominal significance on most shipments. Penalties and 
premiums are paid for variations in silicate, phosphorous, and other chemical 
elements, as well as percent of iron content. Most of the sales are made to com
panies that either own, control, or have a close relationship to the mining company. 

I Lake Superior Iron Ore Aasorlatlon, JA.u Superhw Iron Oru, 1938, p. 308. 
• Department of the Interior, Mi'MI'all Yearbook, 1939, p. M2. 
I 0,. cU. CompUed from JA.u Superior Iron Ort1, 1938. pp. 323-6. 
I Ibid., p, 822, 
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There are indications that ore mining operations have not been unprofitable. 
According to the financial statements of the Cleveland Cli1l Iron Co., their ore 
department's average return on investment during the 10-year period, 1929-38, 
was 9.5 percent. Despite the depression, they incurred a loaa in only one year, 
1932, and returns ranged in other years from 4.3 percent in 1933 to 22.2 percent 
in 1937. Over the same period the average return on investment in the Lake 
Superior and lahpening Railroad Co. averaged 11.2 percent, with loaaea in only 
2 years and returns as high as 26.8 percent in 1937. Again, during the same 
period, the average return on the lake transportation department of the Cleveland 
cti1f Iron Co. was 21.1, with no loss in any year, and returns as high as 33.8 
percent in 1937. 

Although comparable figures for other companies are not at hand, it may be 
mentioned that in the 3 years, 1930, 1936, and 1937 the ratio of net income, before 
Federal income tax, to net sales and gross revenues for United States Steel's ore 
mining companies, was roughly 16.0, 11.3, and 21.2 percent, respectively, while 
the ratio on the total of all its companies was only 8.3, 5.6, and 10.2 percent. 
Differences in fixed investment may account for some of this discrepancy, but it 
seems poaaible that a difference so substantial is aaaociated with higher average 
returns in ore mining. 

It must be concluded that considering the integration of mining, transportation, 
and steel companies, the low coat, high quality, and ample reserves of the Great 
Lakes ore, the low coats of transportation and fiexibility that the steel companies 
have in reducing the price of iron ore at lower lake porta, that no great volume 
of iron ore is likely to be needed or imported into the Great Lakes area in the 
next 20 years or so. 

There will no doubt be amall amounts imported for special purposes, like the 
116,000 long tons that arrived at Buffalo from Norway and Sweden in 1937.' A 
moat important effect that the proposed Seaway may have, however, is in mod
erating the price of ore at the consuming points. This effect will be especially 
important for the independent steel company that controls no ore sourceS. 

In trying to appraise the effect of the proposed St. Lawrence development upon 
imports of iron ore from the long-term viewpoint, the question of depletion of the 
Lake Superior reserves becomes critical. The actual reserves will last under 
the present rate of extraction, for over 20 years. Behind the actual reserves are 
untold "poasible" reserves. The term ''poaaible" reserves is used for ore that is 
not proven b~J.t the existence of which is indicated by the formation, and by the 
presence of low-grade ore that cannot be moved or used under present conditions 
and methods. Many ores that a few years ago were not considered as available 
can now be beneficiated and used, and in the future new methods of beneficiation 
will probably be discovered that will make ores available that now are uneconomic. 
One estimate places these "possible" reserves in the Lake Superior district at 
72,000,000,000 long tons,• about 43.0 percent of the "possible" reserves of the 
world. What technological changes may be brought about in 20 years no one can 
say." Such changes may enable the United States to utilize the poaaible reserves 
without mixture of foreign ores. • 

Nevertheleas, from the viewpoint of so vast an industry representing such tre
mendous investments, and of such great importance to the national economic 
power and well-being, 20 years is but a brief period. It is possible that by the end 
of that period the state of technology may be such and the depletion of the better ores 
of the Lake Superior region may be so great as to make it highly desirable, if not 
neceasary, to bring foreign ores to be mixed with the Great Lakes ores in order to 

r Op. dt. Leu Suf)erior Iron Oru, 1938. p. 336. 
I Olin R. Kuhn, in ErtglftUritl# llfUf Mirtitlf JflfllfUI.I,1ulJ' 17, 11126, p. U0. 
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by no means impossible, the St. Lawrence Seaway stands as a form of insurance: 
Through it the Great Lakes producers will be able to bring in the foreign ores for 
mixing with the domestic ores which will enable them to insure their investments 
in plant and transportation at their present locations. 

Coastwise Movement. 

Large amounts of foreign ore are consumed along the Atlantic coast, especially 
at Sparrows Point, Md. 

There is also a movement of some magnitude from the Lake Superior region 
to points east of the Alleghenies. Between 1913 and 1920 these shipments 
ranged annually from 458,140 long tons to over 4,086,153 long tons. Since the 
beginning of the twenties, however, there has been a considerable drop in the 
tonnage shipped to the East, both in terms of actual amounts and as percent of 
the total shipments. This decrease was due to the utilization of foreign ores. 
Still, the shipments from Lake Superior points east of the Alleghenies reached over 
1,177,498 long tons in 1929, and 1,467,000 long tons in 1937, and the average 
shipments in the years 1928-37 were 324,102long tons.D If it is assumed that a 
direct shipment from the head of the lakes to Baltimore or Philadelphia. were to 
save only 20 percent on the present rail rate from the lakes to Baltimore; the 
through water rate would be $3.68 per long ton and the unit savings $0.40 per 
long ton.1o Applying these savings to the average annual tonnage, namely 324,102 
long tons, that moved in the years 1928-37, a total estimated savings of about 
$130,000 would result in ore shipments to the east coast. Whether in view of the 
lowered transportation costs the movement of ore from the Lake Superior region 
to Sparrows Point would be increased at the expense of the importation of foreign 
ores, is a question complicated by the facts that the Bethlehem Steel Corporation 
has heavy investments in Chile and Cuba and the costs of production and of 
transportation from those points are unknown. Although steel plants and iron 
foundries along the Atlantic coast tend to use scrap iron and steel as their primary 
material, there is a certain amount of ore smelted st other Nort.h Atlantic coastal 
points by smaller pig iron producers. These producers would perhaps be in posi
tion to benefit from lower transportation rates that would make the Lake Superior 
ore available to them. 

Exports. 

The effect of the proposed St. Lawrence development upon exports of iron ore 
may be examined under three headings: 

(1) Will it affect the present market in the Canadian Great Lakes area by 
introducing foreign competition? 

(2) Will it lower costs of transportation on shipments to any other part of 
Canada.? 

(3) Will it bring about savings in transportation and greater exports to countries 
other than to Canada? · 

In the years 1928-37 the exports of United States iron ore to Canada were 99.8 
percent of the total United States exports of iron ore.u Most of the iron ore ex
ported to Canada is consumed in the great industrial areas of Ontario. The effect 
of .the St~ Lawrence upon that market will parallel closely the effect upon the 
United States steel centers near the Great Lakes. There is a certain degree of 

•• Tbe Lake Superior Iron Ore Association, Jette:r to N. R. Da.nielian, 'Director, St. Lawrence ,Survey, 
October t, 11140. 

" ()p. ell. Based upon rates In Lalu Superior lrO'II Ore1, 1939, pp. 323-&. 
11 Compiled from data obtained from Department of Commerce, Foreign Commerceafld NalllgatiO'II of tAl 

UniUd Statu, 1928-87. 

802155-41--11 
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inter-relatio~ of Canadian steel companies and United States mines, although the 
relationship is not so complete as that found between the mines and United States 
steel companies. For example, the Steel Co. of Canada, Ltd., one of the largest 
Ontario producers of steel and pig iron, owns mines in the Lake Superior district, 
which are managed and operated by others.0 Since there is no tariff on iron ore 
imported into Canada, and no subsidy for production of pig iron from Canadian· 
ores, other conditions are identical with those described for the United States' 
market. 

The conclusions are, first, that in the short-run there will be little imports 
into Ontario of other than United States ore, but that there may be a moderating 
influence upon the price of ore at the blast furnace, and second, that in the long
run the utilization of Unite~ States ores may be aided by the ability of the Cana
dian steel mills to bring in other ores to be mixed with them. 

On the basis of the cost of materials consumed in 1935, the primary iron and 
steel manufacture in Canada is distributed as follows: 65.7 percent in the Province 
of Ontario and 2.8 percent in the Province of Quebec.1• If United States exports 
of iron ore to Canada are allocated on the basis of this division, Quebec would 
have received an annual average of 60,400 long tons during the decade 1928--37. 
However, it seems that in the years 1935-37, Canada received from 30 percent to 
46 percent of its imports of iron ore from Newfoundland, and it may be assumed 
that the present movement of iron ore from the United States goes entirely to the 
Province of Ontario. This fact is checked by figures of the movement of iron ore 
through the St. Lawrence Canals; In the absence of data as to the cost of pro
duction in Newfoundland and the cost of transporting ore from that country to 
the points of consumption in Quebec, it cannot be determined whether the cost of 
transportation from the head of the lakes will be so lowered as to enable American 
ore to overcome the' competition of the Newfoundland ore in the Quebec con
suming centers. 

Except to Canada the United States exports very little iron ore. There is some 
possibility that the foreign market for Lake Superior ore will be widened by the 
proposed development of the St. Lawrence. Iron ore occasionally moves long 
distances in international trade, provided water transportation can be used; for 
example, from Chile to North Atlantic United States, from Australia to the United 
States, from Newfoundland to Germany and the United Kingdom.1' On the 
other hand, foreign exports outside of Canada face difficulties which are very 
great. · American ore would face competition from sources which are much closer 
to foreign markets or which are under the political domination of the importing 
country. Furthermore, as the higher-grade ores in the Great Lakes area are 
con8umed, the ability of the lower-grade ores to withstand the cost of transporta
tion over long distances is reduced. Finally, the growing utilization of scrap as 
opposed to pig iron in the manufacture of steel will tend to reduce the interna
tional movement of iron ore. In consideration of these factors, it must be con
cluded that exports to countries other than to Canada are unlikely to expand 
greatly. 

Section 2 

PIG IRON 
Imports. 

The most important type of pig iron imported into the United States is found.J;y 
pig iron. The United States Tariff Commission has made a study of the costs of 

11 Ame1ican Iron and Steel Institute, Iron and Steel Workl Dlrectoru, 1938, p. 383. 
. ~ 11 Canada, Dominion Bureau of Statistics, Iron and Steel and thtlr Product!, 1934-a5, pp. 2:1-3. 

' · ~ tt Tarlft Commission, Report No. 128, Iron and steel, p. 71. 
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production of foundry iron by districts, in the months January 1929 to June 1930, 
inclusive, as compared with the average invoice price at New York of pig iron from 

.,British India. The East Indian pig iron was priced at about $18.00 per ton.l1 

. Altho\lgh the invoice price was considerably higher than the costs in the Alabama 
,- producing district, it was almost a dollar less than the costs of the Eastern pro
. ducers and nearly $1.50 less than the costs of the Buffalo producers. At first it 
would seem that there might be a possibility of large imports into the Great 
Lakes area. 

Table N-4 presents a summary of production, imports, exports and consump
tion of pig iron. Imports have never reached any great degree of importance 
relative to the total national consumption. In the years 1928-37, they averaged 
132,000 long tons. As a percent of total consumption since 1928, imports have 
not in any year been more than 1.5 percent. Even if consumption is based not on 
total production, but only on production for sale, imports since 1928 have not 
attained 8 percent of national consumption.18 The inability of foreign exporters 
to take an appreciable share of the domestic pig iron market is further demon
strated by table N-5 which presents the .estimated United States production, 
consumption and deficit or surplus of pig iron by States, annual averages for 
1935-38, and table N-6, which shows United States imports of pig iron by customs 
districts, annual average for the same years. The total imports of the Atlantic 
coastal Customs Districts in the period 1935-38 averaged annually 85,000 long 
tons. The total consumption of the Atlantic seaboard States in this period aver
aged almost 10,000,000 long tons. In New England domestic producers face 
especially heavy transportation costs either on the raw materials or on the pig iron 
itself, yet imports into that area form only about 17 percent of consumption. New 
England in 1935-38 consumed on an average a total of 178,000 long tons (see 
table N-5), but imported from foreign countries only 30,618long tons. Likewise 
the Pacific coast, another area where the domestic producers must support heavy 
transportation costs, consumed a total of 126,000 long tons annually and im
ported only 13,494 long tons, or about 11 percent. 

The explanation for the small amount of imports lies in various factors. First, 
imports, except under unusual circumstances, cannot compete in the field of steel
making pig iron. Pig iron used in the manufacture of steel can most cheaply be 
converted into steel before it has been allowed fully to cool, and imported pig iron 
must face the additional costs involved in reheating it. Imports can only 
compete with pig iron that is made for sale as distinct from pig consumed by 
the maker. In the years 1928-37 out of an annual average of 25,249,000 long 
tons of pig iron production only 4,899,000 tons, or 19.4 percent, were made for 
sale. The proportion of pig iron for sale has been steadily decreasing. In the 
years 1928-30 the ratio of production-for-sale to total United States production 
was over 21 percent, while the average ratio 1935-37 amounted to 17.5 percent. 
For the year 1938 total pig iron production for sale was 2,954,924 long tons and 
production for sale in the State of New York was 389,639 long tons. If A seeond 
factor tending to reduce imports, even of foundry iron, is the practice of hand-to
mouth buying on the part of the independent consumers of pig iron. 

That Buffalo itself would be able to meet foreign producers despite the possi
bility of price competition is indicated by the fact that it is so large a shipper of 
pig iron.' In the years 1928-37 it shipped by water an annual average of 227,000 
short tons and received 17,000 short tons." Buffalo even ships into N ew~England, 

II Tarift Commission, Report No. 23, second eerles,lrOfl in Piga and lrOfl Kemledge, 1931, p. 12. 
"TBl'ltr Commission, Report No. 1281 second series, IrOfl and Steel, table 47, p.l19. 
"American Iron and Steel Institute, Annual Slatullcal Report, 1938, p. 7. 
11 United Statee Army, Corps of Engineers, Com?Mrclal Slatiltiel of theWatn-Borm Commeru of U.e 

United Slate1, 192&-38. 
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where. in relation to foreign producers, it ia at a freight disadvantage. Further· 
more. if a IIUJ'Cbarge of S2.:U per long ton ia added to the ocean rate from India 
to New York, the difference in price in favor of the Indian pig iron would be 
completely eliminated. We may conclude, then, that if foreign pig iron can 
make ao JitUe headway in the country u a whole, even in t.hoee areu in which 
it baa definite freight advantages, and if Buffalo can compete in New Eng]and 
with the foreign competition, it aeema unlikely that Buffalo producen 1rill arufl'er 
from imports of pig iron via the Seaway. 

In certain years it ia poau"ble that an unusual demand for a certain type of 
iron may bring about imports to meet the specific need. At times, for example, 
a producer of high-grade pig iron, like Sweden, may be ca1led upon to ship tunaD 
amounts into the Great Lakes area. There will, too, be an oceasional dumping 
of small amounts of pig iron due to temporary gluts in foreign market& 

bporta. 
Exports of pig iron, u shown in table N-2, have heel! insignificant relative to 

the total production. In 1937, they were 2.2 percent of total production and 
in 1938, 2.3 percent. but from 1928 to 1936 they amounted to only 0.2 percent 
or lesa. With the exceptions of 1929, 1937, and 1938. for the period 1928--38, 

·exports have ranged 0.5 percent and below of production for sale. In 1937 and 
1938 the unusual demand for pig iron by Japan and the United Kingdom brought 
about a great iDcreaae in exports which in 1937 attained 782,000 and in 1938, 
433,000 long tons u companld with the years 1931-36 when they averaged 
about ._000 long tons. 

The total annual exports for the period 1928-37 averaged 95,246 long ton& 
Japan took 47,142, or slightly under 50 percent. and the Cnited Kingdom took 
23,466, or about 25 percent. Among the other important c:ustomers, Canada 
received an annual average of 8,461 long tons. In former yeara Canada used to 
be one of the most important customers of the United States, but the very great 
demand from Japan and the United Kingdom in the last few years baa over
shadowed Canada's share • (table N-7). 

As showo in table N--8, exports of pig iron by customs districts were concen
trated in New York, Philadelphia, and Maryland. Mobile and New Orleans 
fonoed the second largest group. Of the c:ustoms districts in the Great Lakes 
area, St. La.wreoce is important.• 

H the St. La.wrence Seaway were constructed and the Great IAikes area were 
to have direct ocean transportation, it would be in a position to export a share of 
the country's total exports of pig iron proportionate to its share of production. 
On the basis of data in the Annual Report of the American Iron and Steel Institute, 
the tributary area ia found to have produced 75.3 percent of the Gnited States 
total of pig iron in the years 1928--37. Ohio produced 24.1 percent. For that pol'
tion of Pennyslvania for which the rail rates were more favorable to the Lakes 
than to the present seacoast, production was estimated by allotting to the territory 
a percentage of the State's total production equal to its productive capacity for 
the year 1935. Since the production figures of New York State are grouped with 
those of Massachusetts in the Institute's Report, production of New York was 
a1ao estimated on the basis of the relative capacity of the two States. 

The annual average exports of pig iron to countries other than Canada in the 
years 1928--37 was 86,785long tons, of which 23,466 long tons went to the United 
Kingdom. Ocean rates per long ton in effect from the N ortb Atlantic range 
before the outbreak of the present war were, to Japan $8.06, to United Kingdom 
$6, to China $6.00, and to the Philippines $6.95. H we aeeept the premise that 
ocean eaniera in accordance with trade practice would_extend their present rates 

• D-r em hrdp c...-.., N..,.. .ttic Udal sr.ta. 19211-& 
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costs to the coastal port and to the lake port. In the case of the shipments to 
United Kingdom and other European points, this premise is certainly sound. 
To allow for play in rate structure, the savings upon shipments to all countries 
other than the United Kingdom and Canada have been estimated upon the 
assumption that in a run from the lakes ports the ocean carrier would ask for 
$2.24 more than the rate from North Atlantic ports. ' 

The estimated savings per long ton appear in table N-9. For exports to 
European points the savings range from $1.19 from Pittsburgh to $7.08 from 
Chicago and Gary. To other countries, excepting Canada, the savings range 
from $0.37 from Youngstown-Struthers to $4.84 from Chicago and Gary. On the 
later basis there are no savings on shipments from Pittsburgh. 

In table N-10 the percentage of United States production for each State of the 
tributary area is applied to the 1928-37 annual average exports to United Kingdom 
and to countries other than Canada and the United Kingdom. In this way are 
estimated exports from the tributary area to United Kingdom and to other 
countries excepting Canada. An examination of the Monthly Summary of Foreign 
Commerce of the United States, 193&-37, reveals that during the months, May
November, when the St. Lawrence is open to navigation, 52 percent of the annu&l 
exports of pig iron were shipped. The estimated exports from the tributary area 
have therefore been modified by that amount. We have, -then, an estimated 
in-season movement of exports to the United Kingdom from the tributary area of 
9,188long tons. Eliminating shipments from Pennsylvania there remain exports 
to other countries of 17,582 long tons. The grand total is 26,770. 

To the tonnages estimated as originating in each State, the unit savings are 
applied in table N-11 to obtain the estimate savings on pig iron. On shipmen~s 
to United Kingdom they total $33,162 and to other countries except Canada, 
$41,522, or a grand tOtal of $74,684. This estimate may be slightly reduced by 
eliminating the tonnage estimated to have moved from Ohio to countries other 
than Canada. The tonnage is then decreased by 7,934 long tons and amounts. 
now to 18,836 long tons, and the savings decreased by $2,936, to $71,748. 

As brought out more fully in the section of this study dealing with the exports 
of finished and semifinished steel products, the Seaway will mean to the Great 
Lakes producers more than the mere savings estimated for tonnage on the basis 
of present exports. By the Seaway, the vast productive power of the Great 
Lakes States is put within reach of direct water transportation to foreign markets 
and is brought into a much more favorable competitive position vis-a-vis the 
producers in other exporting countries. 
Coastwise Movement 

There is now a deficit in production in certain areas along the coast which is 
being filled by shipments from domestic producers in other areas or by imports. 
The proposed development would place the Great Lakes into a better competitive 
position through a reduction of transportation costs. 

Special studies have been made by the Bureau of Mines of the consumption of 
pig iron by States in the years 1935 to 1938. Relating these consumption figures 
to the production figures of the American Iron and Steel Institute, in table N-5, 
the average annual surplus or deficit of production by states or areas for the years 
1935-38 is estimated without consideration of imports or exports. The out
standing surplus in New York State was 610,000 long tons, no doubt concen
trated in the northwestern part of the State. Pennsylvania had a surplus. of 
225,000 long tons, which also is probably concentrated in the western and central 
western parts of the State. Among the other States of the Great Lakes area, 
Ohio had a sizable surplus, and Indiana, Michigan and Wisconsin together had 
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a deficit of 756,000 long tons. The North Central States as a unit (including 
Colorado and Utah) had a deficit of 194,000 long tons. If it is assumed that 
much of New York's and Pennsylvania's surpluses are in the lakes area, the over
all view for the tributary area shows an excess. Among the coastal areas show
ing deficits in these years are New England {87,000 long tons), New Jersey (217 ,000 
long tons), the Southwest (10,000 long tons), and the Pacific Coast {126,000 long 
tons). 

Table N-6 shows United States imports by customs districts for the years 
1935-38, It is apparent that part of the deficit was filled by imports. Thus there 
was an estimated average deficit in New England during the years 1935-38 of 
87,000 long tons. Ayerage annual imports during the same period amounted to 
30,618leaving a net domestic deficit of 56,322long tons. For New York Customs 
District, in these 3 years there was an annual average of imports of about 8,000 
long tons, some of which may have moved into New Jersey and Connecticut. On 
the other hand larger quantities arrived at the Metropolitan Area from inland 
points. For instance, in the same years 1935-38, an annual average of 142,000 
long tons of pigs and billets moved down the New York State Barge Canal and 
86,000 long tons of pigs and billets were received at the port of New York via the 
Hudson River. The Pacific coast with a deficit of 126,000, imported 13,494, and 
'the Southwest apparently filled most of its deficit of 10,000 long tons from imports. 

For the purposes of estimating tonnage available for the St. Lawrence Seaway, 
we may leave out of consideration New York City, which can be reached from 
Buffalo by barge; New Jersey, which is close to the Bethlehem producing area; and 
within accessible distance to barges from Buffalo; and. finally, the southwest 
which is accessible from Birmingham. · 

The New England deficit of 87,000 long tons is now the object of competition 
among the producers of Buffalo, Bethlehem, and Baltimore, and even Birming
ham, as well as of foreign countries. Sample rates per ton now in effect to Boston 
are as follows: 

From: 
Bethlehem,rail-----------------------------------· $~02 
Buffalo and Erie, raiL------------------------------ 5. 40 
Netherlands: 

Ocean rate _______ -----------~----------- $3.58 
Tariff_------___________________________ 1. 12 

Total-------------------~------------- ~ 70 
Calcutta: 

Ocean rate ______________ ---- ___ --------- 4. 70 
Tariff----------------------------------- 1.12 

Total_________________________________ ~82 

If the direct water rate from Buffalo or Erie is equivalent to the rail rate less 
20 percent, it will amount to $4.32 which is a substantial improvement in relation 
to the other producers shown. 

How much savings on the shipments now moving from Buffalo to New England 
would be realized, it is impossible to calculate because of lack of data on the present 
shipments. Likewise how much, if any, of the deficit that is now being filled by 
other sources, especially foreign, would be filled from Buffalo or other lake ports is 
difficult to determine because the matter of pricing of imported pig iron is very 
flexible and depends greatly on the momentary conditions in the market and the 
rate of activity of the foreign producer. In any case it is obvious that the St. 
Lawrence development would place the Great Lakes producers in an improved 
position to benefit from the reduced rates to New England points. 

A similar betterment of the competitive situation of the Great Lakes producers 
will be felt in relation to the Pacific coast trade, but to a degree not great enough 
possibly to have concrete effect. The midwestern producers are now at a decided 
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freight rate disadvantage in competition with the producers along the !Atlantic 
coast. In general the rates to California a~ a few cents higher per gross ton 
than those to Washington and Oregon. To Californian ports from Buffalo the 
combination rail and ocean rate is $12.78 per long ton; from Cleveland, $13.59, 
and from Chicago-Gary, $16.73, whereas from Bethlehem the rate is $8.78 and 
from Sparrows Point and Everett, $7.39. The all-rail rate from Chicago to the 
Pacific coast is $11.44 per long ton. If we assume a direct water haul from Buffalo 
to be $2.24 over the water rate from Sparrows Point or Everett, Mass., the rate 
from the Great Lakes points would amount to $9.63. The rate then would be 
lower than that now in effect from Birmingham which is $9.87. What its relation 
would be to rates from Calcutta or from the Netherlands we cannot say, because 
of the unavailability of the rates from those points to the Pacific coast. In respect 
to the potential traffic to the Pacific coast, the data then, are inconclusive, and 
merely show that there is a market in that region and that the Great Lakes pro
ducers through the proposed development would be in an improved position to. 
supply that market. 

Section 3 

ScRAP IRoN 
Scrap iron and steel is used in modem methods of steel manufacture as a substitute 

for pig iron. Usually pig iron and scrap are used together in varying proportions 
depending upon the t_ype of steel desired and especially upon the relative costs of 
the materials. The ratio of scrap to pig iron in the production of steel as a whole 
has been steadily growing until in the year 1938, it was 54 percent scrap to 46 
percent pig iron. 

Since 1935 the Bureau of Mines has made a study of the annual consumption of 
scrap iron and steel.10 In the years 1935--38 the annual average of consumption for 
the United States as a whole was 30,531,000 long tons, of which 15,860,000 long tons 
or 52 percent, was home scrap, that is, originated in the place of consumption. 
The remainder, 14,671,000 long tons, or 48 percent, was purchased scrap. The 
largest consuming area is that of the North Central States,11 which consumed in 
that period an annual average of 16,147,000 long tons, of which 8,556,000 long 
tons, or 53 percent, was home scrap. The next largest scrap-consuming States 
are New York, New Jersey, and Pennsylvania. These three States used an annual 
average of 8,997,614 long tons, of which 4,888,000 long tons, or 54 percent, was 
home scrap. Considering that the major part of the consumption of New York 
and Pennsylvania is in the western parts of the States, it is plain that the Great 
Lakes area consumes about two-thirds of the scrap utilized in the United States. 

Since a ton of scrap is roughly equal to a ton of pig iron or two tons of high 
grade ore, any change in the transportation costs of scrap is vitally important 
to the steel industry. The impact of the St. Lawrence upon the scrap iron trade 
must be analyzed both in terms of transportation economies and in terms of 
market effects. 

There is a movement to restrict or prohibit the exportation of iron and steel 
scrap on the grounds that it is a national resource. This movement has attained 
some success during the present emergency, inasmuch as the exports of scrap are 
limited to Great Britain and to countiies in this hemisphere. Sin~e the effect of 
the St. Lawrence will vary according to the export policy of the Nation, it can 
best be appraised, first, on the supposition that exports will be unlimited, and 
second, that they will be wholly restricted. 

• Department of tbe Interior, Minerall Yearbook, 1939, p. 620. 
• Ohio, Dllnols, Indiana, Iowa, Kansas, Nebraska, Mlcbigan, Wlsooualn, Misaoorl, North Dakota, and 

South Dakota. 
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Under conditions of complete freedom in the scrap iron trade it is likely that 
the price will move toward greate~: equalization at the Great Lakes and coastal 
points. The Iron Age aa carries monthly average prices of heavy melting scrap at 
Chicago and in eastern Pennsylvania. In the period 1930-38 the average monthly 
price for Chicago has been as high as $20.60 per long ton in March 1937, and as 
low as $4.88, in July 1932. In eastern Pennsylvania the average monthly price 
has been as high as $20 per long ton in April1937 and as low as $6 in May, June, 
and July, 1932. During tpis period the price at Chicago was generally lower 
than the price in eastern Pennsylvania, but at times it was higher especially in 
the spring of 1934, the fall of 1935 and throughout 1936. In relation to the 
eastern Pennsylvania price, the price at Chicago has been greater by $1.50 per ton 
in December 1936, and less by $2.40 in March 1938. 

At present heavy rail rates bar foreign purchasers from the interior markets of 
scrap iron and steel. Indeed scrap moves into export trade only from areas close 
to the coast. 

Table N-12 shows the annual average exports of scrap iron and steel by coun
tries, 1928-37. Total exports in these years averaged annually 1,253,674 long 
tons, of which 654,531 or over 52 percent went to Japan. The United Kingdom 
took 163,922, Italy 159,638 and Europe as a whole 438,681long tons. 

It is unlikely that the importance of foreign scrap purchasers in the Great Lakes 
area will be strong enough either to bring about much exportation of scrap from the 
area or to raise the price of scrap to any marked extent. First, the price at Chi
cago often is not much lower than the price in eastern Pennsylvania. Further
more, the Great Lakes already have a deficit of steel and iron scrap, whereas at 
coastal points the foreign purchaser hail surplus areas iii. which he is protected 
from competition by the domestic purchaser because of the higher freight rates 
the latter must pay. Third, each important port of exit on the Great Lakes is an 
important steel producing center, and the foreign purchaser, who tries to outbid a 
domestic producer must not only pay the price asked but in addition pay an 
ocean freight rate equal to about a third or a fifth of the price. Typical ocean 
rates in effect from North Atlantic ports to major consuming countries of United 
States scrap iron and steel are shown in table N-13. To Japan the rates shown 
range from $4 to $4.79 per long ton, to the United Kingdom $4.15 to $4.59, to 
Italy $4.80 to $5. 75. To points other than Europe, in this report it has been 
assumed that the rate from the United States North Atlantic ports would be 
increased by about $2.24 per long ton for a service from Great Lakes ports. In 

· the case of scrap such a rate differential would more than wipe out the differential 
in the price of scrap at eastern Pennsylvania as opposed to Chicago in all but 3 of 
108 months from 1930 to 1939. Exports to Europe amounted, as an annual aver
age 1928-37, to 438,681 long tons, or about 35 percent of United States total 
exports of scrap. Even the scrap purchasers of Europe are not likely to enter a 
market where a deficit already exists and where they must meet the price of the 
domestic buyers and then pay $4 or $5 additional in the form of ocean rates, just as 
the Great Lakes steel producers tend not to go into the coastal areas where surpluses 
of scrap exist because there they have to meet the price of the foreign purchaser 
and then take on greater transportation charges. 

Finally, the effect of the St. Lawrence upon the price of scrap will be limited 
to the price of purchased scrap which in the Great Lakes area is about one-half 

- ~ the scrap consumed by steel mills. The remaining half, home scrap, being that 
portion of the scrap which comes from the steel mills internal operations, cannot, 
of course, be affected by the export demand. 

It seems unlikely then that under these circumstances there will be any sizable 
exports of iron and steel scrap from the Great Lakes are14 or that the price of the 

u January 6, 1939, pp. 211-212. 



APPENDIX N 255 
I 

commodity will be greatly affected. This conclusion is borne out by the fact that 
in the years 1928-37 direct water shipments from the Great Lakes to overseas 
points averaged yearly only 200 long tons.23 

As to the question whether the construction of the proposed waterway would 
lower the costs of transportation of scrap from coastal points to Great Lakes 
steel producing centers, the answer must be that the Seaway would reduce the 
transportation costs considerably. New England could perhaps move scrap into 
Buffalo at a feasible all-water rate via the St. Lawrence of $4.84 per long ton, or 80 
percent of the present rail rate. This feasible rate is within the range of the ocean 
rates to the principal countries that consume.United States scrap. How much of 
the tonnage available in that area might be drawn into the Great Lakes area 
against the tug of foreign purchasers it is impossible to say. In any case this 
important source of scrap would be made more accessible to the Great Lakes steel 
producers. 

Under conditions of embargo on scrap exports, the pull of foreign consumers 
of scrap iron upon the scrap of the great lakes area could not exist. On the 
other band, the Great Lakes steel producers would be able to reach out to 
certain coastal regions at large savings in transportation costs. 

There is an excess of scrap iron over consumption all along the coast and nor
mally this excess is to a great extent exported. In the years 1928-37 these exports 
averaged 1,253,674 long tons. 

Table N-14 shows the United States exports of iron and steel scrap by customs 
districts. The first fact apparent from the table is the wide distribution of 
exports of scrap among the ports of exit. Almost every coastal or border 
customs district has partaken in the export of this material. Through the 
Middle Atlantic customs districts of New York, Philadelphia, and Maryland 
passed 374,318 long tons, or about 30 percent of the total United States exports 
during the period 1928-37. Of this amount, 253,640 long tons were from the 
Customs District of New York. The next largest district, with respect to scrap 
exports, is the Gulf which averaged in the above period 325,209 long tons, of 
which 148,587 went from Galveston. Pacific States shipped into export trade 
141,161long tons. New England exported 111,154long tons; the South Atlantic 
States, 217,120 long tons. 

If the scrap which once moved into export no longer could do so, it would 
either be left unused or be shipped to the interior to fill the deficit in the Great 
Lakes area. It can be assumed that in general the direct water rate will be lower 
than the all-rail rate by from 20 to 30 percent. It is impossible to calculate 
with any degree of accuracy the tonnage that might move from one coastal 
population center to a given steel producing center with· or without potential 
decrease in rates. Nevertheless, some idea of a possible movement can be reached. 
Under restiictions on the exportation of scrap iron and steel, a considerable share 
of the surplus in New England which used to move into the export trade might 
go to Buffalo at rates via the St. Lawrence 80 percent of the all-rail rate. From 
Boston to Buffalo the all-rail rate is $6.05 per long ton. At 80 percent of this rate 
or $4.84, the savings per ton would be $1.21. If these savings were applied to the 
annual average exports from Maine and New Hampshire and Massachusetts 
during the years 1928-37, or 97,390 long tons, the savings would amount to 
$117,800. These savings of course would be reduced if the rate comparisons 
were made from other gathering points than the coastal cities. However, the 
great centers of population in Massachusetts and Maine are close to the coast 
and could serve as assembly points for shipments to the Great Lakes as they have 
for shipments to foreign countries. 

• Based upon compilations from War Department, Ann uBI Report of the Chief of Engineers, Commuclal 
Statlltiu ofiM WIIUT-borne Commerce of IM UnUtd Sllluo, 1929-39. 
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Among the New England States, Connecticut may be omitted from considera
tion because much of the scrap for inland movement might be gathered in New 
York City for shipment by the barge canal to Buffalo. Vermont is also not con
sidered because it is not on the coast and its exports move to Canada. 

Through the customs districts (see table N-14) of New York, Philadelphia, and 
Maryland, in the years 1928-37, were exported an annual average of 374,318 
long tons. If New York is excluded from consideration as Seaway traffic, because 
shipments can be made to Buffalo via the New York State Barge Canal, there 
remain 61,594long tons from Philadelphia, and 59,084long tons from Baltimore. 
If it is assumed that this tonnage moved to Cleveland at rates 80 percent of the 
all-rail rate or at $5.54 per long ton from Philadelphia and $5.37 from Baltimore, 
the savings per long ton would be $1.37 from Philadelphia and $1.34 from Balti
more. The savings would be in that case about $85,000 on the shipments from 
Philadelphia, and $79,000 on the shipments from Baltimore. From Norfolk, Va., 
to Cleveland the all-rail rate is $8.29 per long ton. At 80 percent of the all-rail 
rate, a feasible water rate would be $6.63. The unit savings would be $1.66. 
Applying these savings to the 1928-37 average tonnage exported from Virginia, 
63,635 long tons, we have an estimated savings of $105,600. 

The rates from the Pacific coast, either the all-rail or the published combination 
rates to the Great Lakes area, or the published water rate to Baltimore are very 
'high. The water rate to Baltimore from Seattle and Los Angeles is $14. Neither 
the all-rail nor the combination rates from Pacific ports would serve as a basis for 
estimating an all-water rate into the Great Lakes. No shipments would move at 
such freight rates which are almost equal to the price of scrap at eastern points. 
If the demand for scrap iron and steel in the Great Lakes area should be sufficient 
to call the west coast surplus into use, it would undoubtedly move in large loads 
under contract arrangements that would represent a marked reduction over the 
present published rates. 

Likewise the present published rail or combination rates from points on the 
Atlantic coast south of Virginia, although much lower than the corresponding rates 
from the west coast, are too high for a basis of estimating a water rate via the St. 
Lawrence. Any percentage relationship that ordinarily would seem a reasonable 
relationship for all-water rates as compared with present all-rail rates or present 
rail-water combination rates would be too high to move the traffic. The same 
may be said of any feasible all-water rate based upon a differential added to the 
water rate to Baltimore. Either very much lower rates for contract or charter 
service would be put into effect or the traffic would not move. 

Under complete prohibition of exports, then, if we exclude traffic from Vermont, 
Connecticut, lower New York, and areas along the Gulf, the Pacific or the Atlantic 
south of Virginia, we have for the St. Lawrence a potential tonnage of 290,000 
long tons and estimated transportation savings of $396,000. If we modify the 
figure by seven-twelfths we have a potential tonnage of 169,000 long tons and 
estimated savings of $231,000. There would undoubtedly be additional traffic 
from points on the South Atlantic and on the Pacific coast, but the calculated 
savings would have to be based on charter rates that cannot now be estimated. 

In addition to savings in transportation costs, a new market would be opened 
for scrap iron accumulating in coastal regions, and the price in the middle west 
would certainly be lower to absorb this new supply. 
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Section~4 

TRANSPORTATION OF IRON AND STEEL PRODUCTS FOR 
DoMESTIC CoNSUMPTION 

In this section the domestic movement of iron and steel semifinished and 
finished products will be considered. Since iron products usually account for 
less than 1 percent of the total output of all iron and steel, no distinction between 
iron products and steel products is made. · 

Table N-15 presents a summary of United States production, imports, exports 
and consumption of finished iron and steel products, annual average 1928-37. 
The annual average production for the period 1928-37 was 26,811,000 long tons; 
Between 1929 and 1932 production decreased from 41 million to 10 million tons.:at 
In recent years there has been a large upswing followed by a decline in 1938. 
Imports and exports are relatively very small in relation to production. Exports 
during the years 1928-37 averaged 1,327,000 long tons. Imports averaged 
271,000 long tons, or about one-fifth as much as exports. 

The production of iron and steel products in the United States is concentrated 
in three major areas. First is the Great Lakes area consisting of ·the western 
parts of New York and Pennsylvania and the States of Ohio, Indiana, Illinois; 
and Micl>Jgan. The eastern pari of Pennsylvania and Maryland form another 
important region; the third important region is in Alabama. 

Table N-16 shows the United States production by States of hot-rolled iron 
and steel products for selected years 1913-38. There has been in recent years, 
especially with the development of the automotive industry, a gradual westward 
shift of the geographic center of production toward the new consuming markets 
of the north Middle West. The Pittsburgh area has been for many years the 
leading producing district, but production in Youngstown, Cleveland, Detroit, 
and Chicago areas has lately been proportionately greater. Pennsylvania, as a 
whole, is still the most important steel-producing State. In the year 1938 it 
was followed by Ohio, Indiana, and Illinois in that order. ' 

From the point of view of tonnage, the most important item among the types 
of iron and steel produced are the light fiat-rolled products as shown in table 
N-17, and within this group, light fiat-rolled sheets is dominant. Light fiat
rolled strip and light fiat-rolled black plates are also major items. The next 
group in the order of tonnage is iron and steel bars, especially merchant bars. 
The importance of the light flat-rolled products in recent years can be explain~d 
by the expanding use of these products in the manufacture of automobiles, 
refrigerators, metal furniture, and many other articles. The production of bars, 
too, has been fairly well maintained because of the extent to which they are used 
in the manufacture of automobile parts. Other items which in the past were 
very important show as of less consequence in recent years, because, moving 
primarily into capital goods, they did not weather the depression as well as those 
items that go into consumer goods. Examples of these items are rails and plates~ 
The relatively low rate of production of structural shapes reflects the state of 
the construction industry in the 1930's. 

Many steel products are advanced beyond the stage of hot-rolling. Table N-18 
shows the production of selected iron and steel finished products during 1932-38. 
In 1938 the most important among these items were plain wire, cold-rolled sheets, 
and tin and terne plate. Other important items in the year 1938 are galvanized 
sheets, seamless pipes and tubes, and butt-weld and lap-weld pipes and tubes. 

In respect to the relative consumption of iron and steel products, there is 
considerable variation in the relative position of the consuming industries due 

• Tan11 Commission, lr011 aruf /SUd RttJort, No. 128, aecond series, p. 132, table &9. 
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primarily to the degree of activity in each. The automotive industry, however, 
has been in recent years the most important. In 1938 it consumed 15.5 percent 
of the United States total; on the basis of the 6-yeal' average, 1926--31 it con
sumed 16.0 percent. Buildings and construction consumed 15.2 percent in 1938 
and 18.4 percent in the 6-year average, 1926--31. In 1938 railroad consumption 
amounted to only 6.6 percent as compared with an average of 17.7 percent during 
the years 1926--31. Other important consuming industries are (1), oil, gas, water, 
mining, {2) containers, (3) agriculture, (4) shipbuilding, (5) machinery and tools, 
(6) highways.• 

According to a special study of the consumption of domestic finished industrial 
steel by principal States for the year 1935 made by the United States Tariff 
Commission the results of which are presented in table N-19, the States of Michi
gan, Ohio, Illinois, Wisconsin, and Indiana together consumed in 1935 about 42 
percent of the United States total finished industrial steel, and New York con
sumed 12 percent and Pennsylvania 6 percent. Michigan, which due primarily 
to its automobile and automobile parts accessory industries is the most important 
single steel consuming State, used 21 percent. Ohio and IDinois are also among 
the very large consumers. The relative position of the States as consumers of 
.iron and ateel products would of course vary according to fluctuations among the 
industries. For example, a marked drop in automobile production would show 
strongly in the consumption of steel in Michigan, and an increase in railroad 
purchasing would be reflected strongly in the steel consumption of Pennsylvania. 

In connection with its investigation of the steel industry, the Temporary 
National Economic Committee, through ~he Department of Justice, gathered data 
from steel companies as to their shipments of certain ateel products for the years 
1936--38. The steel companies were asked to supply data covering shipment, 
first, by consuming States and, second, by consuming districts. The percentage 
of capacity covered by the questionnaire and replies varied greatly from product 
to product, and somewhat from year to year. There is also a marked difference 
in the percentage of capacity covered by the district samples as distinct from the 
State sample. The latter difference can be accounted for by the fact that some 
companies' records did not enable them to give a breakdown of the destination 
of their shipments by districts. In general, therefore, the sample covered by the 
returns for shipments by districts is less than that of the returns covering ship
ments by States. These facts can be seen in table N-20. The percentage of the 
1938 capacity which was sampled by the questionnaire as to shipments by States 
ranged from 50.8 percent for concrete reinforcing bars to 99.8 percent for skelp. 
In the same year the percentage covered by the questionnsire for shipments by 
districts ranged from 20.6 percent for cold-rolled strip to 90.6 percent for heavy 
rails. If attention is focused upon the more important tonnage items, the differ
ence in the percentage of capacity sampled by State as compared with that 
sampled by district is even more apparent. The percentage of capacity covered 
also shown in table N-20 for some of the major tonnage steel items for 1938 
follows: 

Stale1ampu 
Sheets, hot-rolled and hot-rolled annealed ________ 82. 1 
Strip, hot-rolled ____ --------------------------. 65. 6 
Merchant bars _____________ -_---- ____ -------- 73. 7 
Wire rods ____________________________________ 76. 6 
Sheet, cold-rolled ___________ --~--- ____ -------- 79. 8 
Sheets, galvanized ________ -------------------- 82. 1 
Tinplate ___ .. __________________ - ___________ --- 89. 1 
Wire, plain drawn ____________________________ 63.9 __,... ___ _ 

u TTu Ir011 Age, March 16, 1939, Inset opposite p. 86. 

District 1ampll 

49.2 
26. 1 
48. 8 
57.7 
44.5 
52. 1 
58. 1 
46. 3 
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Table N-21 presents the 1937-38 annual average shipments of all steel·products 
from selected Great Lakes producing areas to coastal consuming regions. For 
those products for which data by consuming districts were available, those data 
were used to the exclusion of data as to shipments by States. This choice neces
sarily understated the shipments, since the figures of shipments to consuming 
districts, as we have seen, generally covered a much smaller percentage of pro
ducing (and shipping) capacity. The proceJure was followed nevertheless 
because by so doing it is possible to particularize the shipments and thus to make 
a more accurate study of the costs of transportation. Furthezmore, the use of 
consuming areas was dictated by the inability otherwise to distinguish the receipts 
at the New York metropolitan area or the Philadelphia area, for example, from 
the receipts for the entire States of New York or Pennsylvania. Whenever the 
receipts of a product by consuming district were used, the receipts of that product 
by States was not included for any State that formed a part of the consuming 
district; thus there is no duplication in the totals for the State. To the contrary, 
the figures of State totals would be higher if only receipts by States had been used. 

The total annual average shipments in the 3 years 1937-38 from the selected 
Great Lakes producing areas to all consuming States of the United States was 
5,012,339 net tons. The total shipments of these producing areas to. the coastal 
States and districts as an annual average for the same years was 423,488 net tons. 
Of this amount almost half, or 204,245 net tons were shipped from the Chicago 
producing area. Buffalo also was important among these Great Lakes producing 
areas as regards shipments to the seaboard. Its annual average shipments to 
these points in 1936-38 were 154,885 net t-ons. Cleveland, Detroit, Indiana, and 
Illinois were of much less importance than Chicago and Buffalo. Buffalo's ship- · 
menta to coastal points are concentrated in the region from Connecticut through 
Philadelphia and Delaware. Important shipments are also made to Massachu
setts and California. Chicago, too, had a slight concentration along the Atlantic 
coast from metropolitan New York consuming district to Philadelphia and Dela
ware, but a greater portion of its shipments to coastal points was to the West coast, 
especially California, and to Gulf States. 

Table N-22 shows the shipments of selected semifinished and finished iron and 
steel products from coastal producing areas to consuming States or districts in the 
Great Lakes region, annual average 1936-38. The total shipments from these 
producing areas to all consuming States of the United States averaged 2,789,288 
net tons. To the States and consuming districts of the Great Lakes these pro
ducing areas sent a total of 127,115 net tons. Most of these shipments originated 
in the east Pennsylvania and Philadelphia area (68,546 net tons), and the Balti
more area (50,403 net tons). Ohio and Indiana and Michigan were the most 
important Great Lakes States Ieceiving shipments from coastal producing centers. 

Tables N-23 and N-24 present estimates of the unit savings and the total esti
mated savings on shipments from Great Lakes producing areas to certain coastal 
areas and from coastal producing areas to selected Great Lakes areas. In deter
mining the tonnage which might be considered potential to the St. Lawrence Sea
way, consideration was given first to the volume of traffic from one producing 
area to each consuming area. Where the tonnage between these specific points 
was not considered sufficient to warrant the use of water transportation, the ship
ments were eliminated from consideration. Likewise, those shipments were not 
considered which might seriously be affected by a competitive waterway or for 
which the rail haul seemed altogether too short to warrant the use of a more 
roundabout water haul. This procedure leaves no out-bound movement from 
Buffalo to New York or New Jersey, or from Chicago to Louisiana, and no in
bound shipments at all from New England, Philadelphia, Alabama, or the Pacific 
coast. The total shipments between ports which are considered tributary to the 
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St. Lawrence, annual average, 1935-38, ba~ed on table N-21, is 314,325 net tons. 
Since the waterway will be open 7 months of the year, these figures were modified 
by 58 percent. We thus have an in-season potential movement of 199,703 net 
tons. 

The most important shipment between the selected producing areas and con
suming States is that between Chicago and California, 70,687 net tons, as an 
annual average, 40,998 as an estimated 58-percent in-season movement. The 
next largest amount is represented by the shipments from Buffalo producing areas 
to Philadelphia consuming district. Between these two areas 45,930 net tons 
were shipped as an annual average, 1936 to 1938, and the open-season shipments 
are estimated at 26,639 net tons. 

Between Chicago and Texas there was also a very large movement, amounting 
to 36,181 net tons as an annual average, and the open-season shipments were 
about 20,985. 

The smallest shipments which have been considered are those between eastern 
Pennsylvania and Wisconsin. These shipments amounted to an annual average 
of 3,147 net tons and an open-season estimate of 1,800. (See table N-22.) 

In order to 'estimate the savings which the construction of the proposed water
.way might bring about on this potential traffic, we must determine a feasible rate 
for the all-water transportation via the St. Lawrence. In determining such a 
feasible rate, consideration was given to the factors of charging what the traffic 
will bear, of the need of a certain revenue for the carrier undertaking transporta
tion of the products, and a study of the percentage relationship of actual all-rail 
and all-water transportation between twa given points under varying relationships 
of distance via water and distance via rail. The all-rail rates, or the combination 
water-rail rates used as the basis for this study, are taken from compilations of the 
American Iron and Steel Institute,28 which in tum are based upon the I. C. C. 
files of freight tariffs. They are in all cases minimum rates. 

From Chicago to Massachusetts and to Maryland, the basis chosen was 70 per
cent of the all-rail rate. To points on the Pacific coast, 90 percent of the com
bination rail and water rate was taken. From Cleveland to Massachusetts, Con
necticut, and New York, 75 percent of the rail rate was considered a feasible rate, 
whereas 85 percent of the combination rail and. water rate was taken as a feasible 
rate from Cleveland to California. From Detroit to Massachusetts and Con
necticut, 80 percent of the all-rail was used. From Buffalo to Maine, Massa
chusetts, and Virginia 85 percent was applied to the all-rail rate, but 90 percent 
of the all-rail rate was considered a feasible rate from Buffalo to Philadelphia. 
From .Buffalo to California, 80 percent of the combination rail and water rate 
was used. 

For the in-bound movement from Baltimore to the State of Ohio, 90 percent of 
the all-rail was employed as against 80 percent to both Illinois and Michigan. 
From eastern Pennsylvania, 90 percent of the all-rail was considered as a likely all
water rate via the St. Lawrence to Buffalo, 85 percent to Cleveland, Illinois, and 
Michigan, while to Wisconsin, 80 percent was used. 

Applying the percentages to the present rail rate, we have a feasible all-water 
rate via the St. Lawrence. The difference between the present rail and the 
feasible water rate would be estimated unit savings. These unit savings range 

- per net ton between $0.72 from Baltimore to Ohio and $3.30 from Chicago to 
Massachusetts. Applying the unit savings to the representative tonnage, we 
have a total estimated savings of $304,105. The largest amount of savings 
between a given producing area and a given consuming area is that which is 
estimated for shipments from Chicago producing area to California, $70,517. 

II FreiQIIt Tari/11 Nos. 1-B, 2-C, 3-B, 4-A. 
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The second largest, of shipments from Buffalo to California, for which t~e savings 
are estimated at $35,503 are as shown in table N-24. 

Caution must be used regarding these savings insofar as they make no allowance 
for hauls to or from the water, either at the producing area or at the consuming 
area. On the other hand, as we have seen in table N-24, the shipments upon 
which the savings are based are to a very great degree understated in three respects. 
First, the movement of only selected products was studied; second, the sample of 
these products was incomplete; and, third, wherever possible the lower figures for 
shipments to consuming areas were used instead of shipments to consuming 
States. · 

More important, perhaps, than the potential traffic and savings that can be 
calculated upon the present known movement of iron and steel products will be 
the repercussions of the proposed Seaway upon the present basing-point price 
system, the distribution of natural markets, and the location of industry. 

A primary aim in the domestic price policy of United States producers has been 
stability of prices. A mainstay of this policy is the basing-point system. For 
many years domestic steel producers have followed the practice of quoting 
delivered prices. For each important product, quotations are published which 
apply at certain specified localities called basing points. The price of a product 
delivered at any other point in the United States is the lowest figure obtained by 
adding to the established price at each basing point the rail freight charges from 
the basing point to destination. In arriving at the price, no consideration is given 
of the freight actually paid. 

If the freight actually paid is lower than that used to determine the delivered 
price, the difference is called "phantom freight"; if the freight actually paid is 
higher, the difference is called "freight absorption." 

Thus, if the base price at two basing points is $40 and the freight is respectively 
$4 and $5, the quoted price would be $44, as shown in table N-25. Table N-25 
shows three producing centers. A and B are at different basing points. C is at 
no basing point. The base price at A and B is $40. The freight from A to the 
point of delivery is $4, from B, $5. The delivered price is then $44 for all three 
producing centers if they wish to bid for the order. At a delivered price of $44, 
A would receive $40 as its "mill net," B, $39, and C, $41. The freight absorption 
is for A nothing, because the quoted price is calculated from its base price plu~t 
the freight from A to the point of delivery. B, however, has to pay $5 for freight. 
instead of A's $4. It has then a freight absorption of $1. C pays only $3 for 
freight and it thus has phantom freight of $1, which is reflected in the mill net 
of $41. 

Phantom freight may be based not only on lower rail freight rates, but also on 
ability to use a cheaper means of transportation. In table N-26 we see how water 
transportation may bring about phantom freight. Here we have two producing 
centers, A and B; the base price is $40 at each point; the rail freight is $4 for A, 
$3 for B. The delivered price, as we have seen, would be $43 for both producers. 
If the shipment is made by rail, than A would have a freight disadvantage absorp
tion of $1 and a mill net of $1 below its base price or $39. It is assumed, however, 
that A can use water transportation to the point of destination, and that the water 
freight is $2. Despite the fact that the water freight from A is lower than the rail 
freight from either A or B, the price will be based on the lower rail freight. Thus, 
A will have a freight advantage if it uses the water transportation of $1, and its 
mill net will be $41. 

In its T. N. E. C. papers, United States Steel Corporation gives reasons why com
pany A that might use water transportation to a given point does not quote a 
delivered price based on the cost of this water transportation. Of the six reasons 
forwarded, three can be reduced to the fact that generally water transportation 
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is unsuited to the customer's needs. A fourth reason offered is that closed seasons 
due to floods or climatic conditions present transportation hazards which prevent 
sound business determination of price for future delivery. A fifth reason is that 
shipments by water always involve extra costs both at mill and at destination which 
greatly reduce or eliminate the savings in transportation. The sixth reason offered 
is that if the company based its price on water transportation, competing steel 

·companies would meet that price, but not having water service available, they 
would use the superior rail service and force company A to meet their service if it 
wished to hold the business. The net result would be that the customer would 
pay a lower price for all his steel, despite the fact that the freight costs remained 
actually as they were before the first company lowered its delivered price. There 
would then come about a general dislocation of price, even for the inland customers 
who!cannot be reached by water transportation, because the mill will not want to 
see them suffer the loss of their market to the customer favored by water 
transportation. 

Objections have been made on various grounds to the practices of basing the 
delivered price on only the rail freight. One objection is that the practice is not 
truly competitive. Since the customer's choice of price is limited, he has no pos
sibility of playing one mill against another to get a lower price. A second objection 
is that either docking and loading facilities of the customer are allowed to go unused 
and the advantages which had brought about his investment in his location on 
the water's edge are in effect being destroyed or the expenditures of the Govern
ment are being utilized to their own advantage by the steel companies. A third 
objection is that the practice may be preventing an expansion of steel consumption 
which might result from lower rates and prices. · 

In this report, we need not concern ourselves with the validity of the arguments 
. for or against the basing point method as it affects the public welfare. It is 

reasonable, however, to expect that by the construction of the proposed seaway 
the basing-point system as it now stands built almost entirely upon rail freight 
may be weakened. By means of the Seaway a large proportion of the United 
States productive capacity will have direct water transportation to coastal markets. 
At present direct water transportation to coastal points is limited to Sparrows 
Point, Md. Pittsburgh and Chicago enjoy barge transportation to points along 
the Mississippi River system and by transfer at New Orleans, to outaide points. 
Birmingham, Ala., has barge transportation to Mobile, from which by transship
ment it has access by water to all coastal points. But by means of the proposed 
Seaway a large proportion of the United States productive capacity will have direct 
water transportation to all coastal markets. 

Not only will the Seaway tend to weaken the basing-point system, but by 
enabling the Great Lakes producers to ship more cheaply into the coastal areas, 
it will bring an extension of their markets. For a graphic illustration of how 
water transportation brings about an extension of the natural market of a mill, 
the reader is referred to the T. N. E. C. Papers of the U.S. Steel Corporation." 
At present most shipments to coastal areas come from Birmingham, Ala., Spar
rows Point, Md., Bethelehem, Pa., and Pittsburgh, Pa. Direct water transporta
tion to the coastal areas will enable the Great Lakes area to enjoy a larger per
centage of such shipments, from which they are now mostly barred because of 
freight costs. 

- The probability that shipments for longer distance will be made under the 
stimulus of lower freight rates by water transportation can be seen from a study of 
the increased average length of a haul of iron and steel products shipped over 
the Ohio River from 1927 to 1934, as presented by deChazeau.18 In 1929 the 

If Vol. 8, pp. 6lHI7. 
• Carroll R. Daugherty, Melvin 0. deChar.eau and BaDlUel B. Stratton, Tilt Eeoftomia o/IM Irot1 arul 
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completion ·of slack water developments on the Ohio afforded for the first time a 
dependable channel for navigation throughout the length of that river. The 
average haul for iron and steel increased from 242 miles in 1928 to 561 miles in 
1934, or 132 percent. A similar increase can be observed in the packed freight. 
Coal and coke, sand and gravel, on the other hand, showed over the same period 
but a tiny growth in the average length of haul. The explanation is that iron 
and steel products and packet freight were able to benefit from the cheaper 
transportation, while the coal and coke and sand and gravel, being all produced 
at points quite close to the steel-producing areas where they are consumed, 
were not able so to benefit. 

We have seen that there has in recent years been a trend in the production 
capacity from Pennsylvania toward the Central Northwest States bordering on 
the Great Lakes. This tendency is likely to receive some impetus from the St. 
Lawrence development, not only from the domestic movement, but also from 
the bettered position that will obtain for the Great Lakes producers in the export 
trade. Ill 

The interplay of these three factors, weakening of the basing-point system, 
extension of the markets of Great Lakes producers, and a shift of productive 
capacity to the Lakes shore will tend each to stimulate the other, so that tonnage 
tributary to the St. Lawrence should increase. · 

From the point of view of the coastal consumers of steel, if the above analysis 
is correct, the St. Lawrence should bring lower prices and possibly some increase 
in consumption. 

Section 5 

ExPoRT MovEMENT oF IRoN AND STEEL SEMIFINISHED AND 
FINISHED PRODUCTS 

Although exports of semifinished and finished steel products are but a small 
proportion of total production, they amount to a considerable tonnage. In the 
years 1928 to 1937, the average total exports for semi-finished and finished pro
ducts amounted to 1,379,000 long tons (table N-27). In 1928 exports amounted 
to about 2,255,000 long tons, and in 1929, to over 2,433,000 long tons. See table 
N-28. During the depression years, exports naturally dropped sharply, but 
under the impetus of better economic conditions abroad, and especially the 
rearmament programs of Japan and the European countries, they increased sharply 
after 1935 and in 1937 reached a high of 2,685,000 long tons.ao The average annual 
value of iron and steel manufactures, semifinished and finished, exported in the 
10 years, 1928-37, was $47,194,000.10 

Table N-28 shows exports by countries for the years 1928-37. Canada has 
been in previous years by far our most important customer. In more recent years 
its relative importance has decreased, as shown by its percentage of the total 
United States exports, which in 1929 was 45.2 percent, but in 1937, only 16.8 
percent. The United Kingdom, which in 1929 took 2.6 percent, in 1937 took 5.4 
percent of the United States exports. Japan in 1929 received 8.3 percent. In 
1937, its share had jumped to 17.5 percent. The great increase in relative 
importance of Japan and the United Kingdom in 1937 is due primarily to their 
armament progrsms. 

Despite the amounts shipped to the United Kingdom, the United States foreign 
markets are principally in the Far East and· in Latin America. Small amounts, 

• See sees. 2 and 6. 
• Compiled from Department of Commerce, Foreign Commerce a7Ul Narligation of the Unlttd Statta,l928-37. 
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however, have gone to such African points as the Union of South Africa and 
Mozambique. 

A few of the countries that are markets for the United States steel products, for 
example, the U.S.S.R. and Canada, have steel industries of importance, but are 
on an import basis with respect to many iron and steel products. Others like the 
United Kingdom and Japan are upon an export basis for finished steel. These 
two countries, in particular, import amounts of steel which ordinarily they further 
process and reexport. Many other countries, particularly in South America 
and the Far East, which are the most important markets of the United States, have 
only small steel works or mills. These are often referred to as neutral markets. 

For the purposes of this survey, a study will be made of the potential move
ment of iron and steel products exported to countries other than Canada. It is 
generally assumed that the exports of iron and steel prdducts to countries overseas 
originate almost entirely in producing areas on or near the seacoast, as Baltimore, 
Bethlehem, and Birmingham, as well as in Pittsburgh. Nevertheless, reports of 
certain companies to the Survey and the returns made toT. N. E. C. show that 
there is a movement of some magnitude from the Great Lakes area to countries 
other than Canada. In estimating tonnage with exactitude there is the difficulty 
that there are not available figures on exports broken down both by the States or 
districts of origin and by the countries of destination. There are available, how
ever, total exports from the producing regions within the tributary area and the 
total United States exports to Canada. If the assumption is made that all United 
States exports to Canada originate in the Great Lakes area, then the remainder 
obtained by subtracting total United States exports to Canada from total exports 
of the tributary area is the equivalent of the minimum of exports from the tribu
tary area to countries other than Canada. In table N-29 this procedure has been 
followed for the year 1937. The figures for the export of each major pr~duct are 
based upon returns made to T. N. E. C. The figures of the United States ex
ports to Canada are derived from Foreign Commerce and Navigation of the 
United States, 1937. The categories of products as reported by the Foreign Com
merce and Navigation of the United States do not agree exactly with the cate
gories of the T. N. E. C. schedules; however, combinations of the categories as 
reported by the Foreign Commerce were selected and grouped so as to be identical 
as far as possible with those ofT. N. E. C. Thus, for example, the tributary area 
in the year 1937 exported 382,440 short tons of tin plate. The United States as a 
whole exported to Canada in that year 31,327 short tons of tin plate, Taggers tin, 
and terneplate. The difference of 351,113 undoubtedly moved from the Great 
Lakes to countries other than Canada and represents a minimum of the exports 
of tin ·plate from the region overseas. 

The second most important item is plates, of which the tributary area ex
ported 241,737 short tons in 1937, the United States as a whole exported to Canada 
50,040, and the tributary area is estimated to have exported to other countries at 
least 191,697 short tons. (See table N-29.) 

Of sheets, hot-rolled and cold-rolled, 240,608 short tons were exported from the 
tributary area to all countries. From the United States as a whole 86,542 short 
tons were exported to Canada. Therefore, 154,066 short tons are estimated to 
have been exported from the tributary area to countries other than Canada. 

The items included in the T. N. E. C. study, as shown in table N-29, totaled 
1,524,530 short tons of exports from the tributary area, 469,693 United States 
exports to Canada, and 1,105,938 exported from the tributary area to countries 
other than Canada. The totals dll not exactly balance by subtraction, because in 
skelp and cold-rolled strip, United States exports to Canada exceeded the total 
exports of the tributary area, and of course the tributary area oould not be assumed 
to have exported to Canada an amount greater than its exports to all countries. 
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These figures to some degree underestimate the exports from Great Lakes areas 
to countries other than Canada, first because they are based upon only those items 
for which T. N. E. C. figures were available. These items are all important ton
nage products, however. Second, of those items, the entire capacity of the indus
try was not sampled. (See table N-20.) Thirdly, a certain amount of the ex
ports to Canada no doubt originated in producing districts outside the tributary . 
area. 

The tonnage so far estimated as having originated in the Great Lakes area and 
having been exported to countries other than Canada is a total for the area. That 
total may be allocated to the individual producing areas on the basis of the per
centage which each had of the total exports of the area to all countries. Thus~ 
Pittsburgh, which exported 51.6 percent of the total exports of the area, is assumed 
to have exported to points other than Canada the same percentage of 1,105,938 
short tons, or 570,664 short tons. Youngstown is thus estimated to have exported 
overseas 263,213 short tons and Chicago 126,077 short tons. (See table N-30.) 

It will be seen later thatadistinction must be made for the purposes of a more 
accurate study of rates and savings between the shipments to Europe and the 
Mediterranean and shipments to other countries. The total exports overseas have 
been allocated to these regions on the basis of the percentage of the total United 
States exports during the years 1928-37. In those years Europe and Mediter
ranean countries received 9.4 percent of the total United States exports of iron and 
steel, semi finished and finished products. Thus, it is estimated that the tributary 
area as a whole exported to Europe and Mediterranean countries 103,958 short 
tons, of which 53,643 originated in Pittsburgh and the North Ohio River District, 
24,742 in the Youngstown district and 11,851 in the Chicago district. All other 
countries received 1,001,980 short tons from the tributary area as a whole, of 
which 517,022 originated in Pittsburgh and the North Ohio River, 238,471 in 
Youngstown and 114,226 in the Chicago district. 

The St. Lawrence Seaway will be open to navigation between the months of 
May through November. The exports estimated to have moved to Europe and 
other countries from the tributary area must then be modified by a seasonal per
centage. In the year 1937 of the total annual exports of finished and semifinished 
iron and steel products, 65.3 percent were shipped during the months May to 
November inclusive." The application of this percenui.ge to the annual tonnage 
already estimated results in total inseasonal movement from the tributary area of 
722,178 short tons, of which 372,644 originated in Pittsburgh and the North Ohio 
River and 171,878 in Youngstown and 82,328 in Chicago. European and Medi
terranean countries are estimated to have received 67,885 short tons from the 
tributary area as a whole and of this amount 35,029 is estimated to have been 
produced in Pittsburgh and the North Ohio River, 16,156 in Youngstown and 
7,739 in Chicago. All countries except Canada, European and Mediterranean 
countries, are estimated to have received 654,293 short tons. Of these 337,615 
are estimated to have come from Pittsburgh, 155,722 from Youngstown, and 
74,589 from Chicago. (See table N-30.) 

The savings that might accrue directly or indirectly to the Great Lakes pro
ducers of iron and steel products depend not only upon the tonnage that might 
move but also on the difference between the present transportation rates and the 
rates that may be expected to be in effect after the Seaway is constructed. 

Examples of ocean rates in effect from the North Atlantic range to principal 
foreign markets for United States steel products during the summer of 1939 are 
shown in table N-31. By comparing these ocean rates with the export rail rates, 
shown in table N-32, it can be seen that the rail rates from Great Lakes producing 

•• Based upon Department or Commerce, MMJtlltp 8umflltll'fl of!M Foreign Com1111ru of the United Stoles, 
1837. 
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centers to North Atlantic porta are equal to more than half of the ocean rate from 
those porta to the ultimate foreign market. In some cases, they are almost equal 
to the ocean rates. 

If we assume that the ocean rates from the Great Lakes porta would be about 
the same as the rates from New York, on the principle of blanketing rates, the 
estimated savings on potential traffic can be calculated simply by taking the 
difference between the export rail rate to New York and the rail rate to the nearest 
lake port. Excepting Youngstown, all of the producing centers in the tributary area 
are clustered about the Lakes, and require no rail haul to the port. Naturally in 
the case of those mills in the Lakes districts not located directly on the shore, 
there would be involved a truck haul to shipside, which would reduce the estimated 
savings somewhat. In the case of Youngstown, the movement of any volume 
of traffic into the export trade via Cleveland might well bring about the establish-

. ment of an export rate that would be perhaps 25 percent lower than the present 
rate. Such a rate would increase the savings per ton by about 60 cents. 

The principle of blanketing the Nfw York rate to the Great Lakes ports is 
sound, undoubtedly, for shipments to Europe and to the Mediterranean. For 
shipments to the Far East, considering the great distance involved in the present 
voyage from New York, it is possible that any differential that may be added will 
be quite small. On shipments to South America, however, there probably will 
be a differential over the New York rate. 

On shipments for which the rate from New York is blanketed to Great Lakes 
ports, the unit savings will be equal to the difference between the rail cost from 
the point of origin to New York and the corresponding rate to the nearest lake port. 
In table N-32 are shown indicated savings to Europe and the Mediterranean esti
mated on this basis. They range per hundred pounds from 3 cents on shipments 
from Pittsburgh to 27 cents on shipments from Chicago. If it is assumed that a 
ship operator will require $2 per short ton additional charge on a run from the 
lake porta to all countries except the European and Mediterranean countries, 
the net effect will be to reduce the unit savings estimated on movements to such 
points by 10 cents per hundred pounds. For points other than Europe and the 
Mediterranean, then, the savings range from 2 cents per hundred pounds on ship
ments from Anderson, Illinois, and from Youngstown, Ohio, to 19 cents on ship
ments from Detroit. Pittsburgh shows no unit savings on such shipments. In 
terms of dollars per ton, the range of indicated savings is for shipments to Europe 
and the Mediterranean from $0.60 per short ton from Pittsburgh to $5.40 from 
Chicago and on shipments. to other points from $0.40 from Youngstown and 
Anderson to $3.80 from Detroit. 

In table N-33 the indicated savings are applied to the seasonal tonnage of 
steel products moving from the Great Lakes tributary area overseas. On ship
menta to Europe and Mediterranean countries the savings total $156,579, of 
which $41,791 are estimated for shipments from Chicago, $38,777 on shipments 
from Youngstown. On the seasonal exports of steel products to countries other 
than Europe, the Mediterranean and Canada, estimated savings total $525.332. 
Of this amount $253,603 are estimated for shipments from Chicago; $126,672 on 
shipments from Buffalo. The total estimated savings equals $681,911, of which 
$295,394 are on shipments from Chicago, $151,763 on shipments from Buffalo and 
$101,066 on shipments from Youngstown. The unit savings on shipments from 
Pittsburgh and the North Ohio district to European and Mediterranean points 
is estimated at only $0.60. The unit savings to other countries from the Canton
Mansfield district amounts to $0.90 and from Youngstown district, $0.40 per short 
ton. In consideration of these low unit savings all the tonnage estimated as 

imoving from Pittsburgh to both European and Mediterranean and all other .. 
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countries except Canada may be eliminated as well as the shipments 'to other 
countries from Canton and Mansfield and Youngstown. The 611 short tons that 
remain as tonnage from Canton and Mansfield to Europe and the Mediterranean 
and the 722 short tons from Minnesota may also be disregarded as too meager. 
After these eliminations, the total potential tonnage is estimated at 187,000 short . 
tons and the total savings at $592,000. 

The savings that can be calculated upon traffic actually known to move from the 
Great Lakes steel centers into export trade is not the only benefit that will accrue 
to the producers of the area. By the construction of the St. Lawrence Seaway, 
the position of the United States industry becomes greatly bettered in competition 
with other steel-producing countries in neutral foreign markets. 

The European producers who are the chief competitors of the United States 
industry in foreign markets are Germany, Belgium-Luxembourg, the United 
Kingdom and France. The producers of these countries are on the whole either 
near the coast or enjoy inland water transportation to the coast. In addition 
efforts to channelize the movement of steel products through given ports have 
been stimulated by the ports, railroads and inland water carriers involved. Even 
the various governments have sought to foster national industries, ports and car
riers by lower transportation rates to the coast. 

Competition among the major exporting countries has been regulated by cartel 
agreements. United States producers have partaken in some cartels governing 
the exports of individual products; (for example, the rail, wire-products, and tin 
plate cartel) but they have never been a member of the International Steel Cartel, 
which sought to regulate the export of steel products in general. The importance 
of the International Steel Cartel in the export trade is shown by the fact that in 
1935 and 1936 the Cartel countries controlled over 80 percent of the total world 
exports. ' 

Tables N-34 and N-35 illustrate the bettered position in export trade that will 
be brought about by the Seaway for that part of the United States steel industry 
which is on or near the Great Lakes as respects its competition with European 
countries in neutral markets. These tables are based upon a study of the United 
States Tariff Commission. II They cover five of the products important in United 
States export trade. The countries of destination shown are those most important 
for the respective commodities in the year 1937 wherever comparable rate data 
were available for the United States producing centers and United Kingdom or 
German ports. Cleveland was chosen as the point on which the study of the shift 
in competitive position of the Great Lakes producing area was focused, because it 
lies between the extremes that might be shown had Youngstown or Chicago been 
chosen. 

These tables illustrate, first, the transportation handicap that United States 
producers, especially those in the interior face in respect to European producers 
and, second, the enhanced position that the Great Lakes producers can expect 
from the proposed Seaway. 

Table N-34 covers the products, black sheets, tin plate and steel bars. The 
first column of figures shows the ocean rate from the United Kingdom to selected 
ports of neutral markets. The remaining columns show the amounts by which 
the rate from certain United States producing centers is greater or less than the 
corresponding rate from the United Kingdom ports. Table N-35 presents a 
similar comparison for :iron and steel rails and barbed wire except that, because 
of the data available, Rotterdam and Antwerp and German ports were used as a 
basis of comparison instead of the United Kingdom. 

n T&J"ilf Commission, lrOfland Steel, Report No. 128, second series, pp. 34H45. 
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As these examples show, the European producers are generally at an advantage 
compared with even 'those American producers that are located on or near the 
coast. Pittsburgh because of its rail haul is faced in most cases with a sizeable 
disadvantage. The Great Lakes ports under the present conditions are even 
more handicapped by their rail costs. Their present disadvantage compared 
with European producers range, among the items and points considered, from 56 
cents per ton on tin plate to Shanghai, to $11.55 per gross ton on steel bars to 
Magallanes, Chile. In order to visualize the shift that would be brought about by 
the proposed St. Lawrence development, we have assumed that for the South 
American and Far Eastern points shown the rate from the Great Lakes ports 

. would be $2 over the rate from Baltimore or New York. On this basis, the Great 
Lakes ports disadvantage disappears in some cases, notably tin plate to the 
Far East, and the highest disadvantage shown is $8.40 for steel bars instead of the 
$11.55 as matters stand today. 

Considering the great capacity of the Great Lakes area, it may well be that such 
a reduction in the rate disadvantage that the area suffers in the foreign market, 
may be more important than the savings that we have calculated based upon 
present exports. This advantage will make itself felt in enabling the Great Lakes 
producer to quote a better price, and thereby perhaps obtain a larger share of the 
markets. The United States producers, as a whole, by bringing such a larger 
proportion of their total productive capacity into more effective play in the 
foreign markets, will find enhanced their bargaining position with any European 
competitor or group of competitors regarding formal or informal allocation of 
neutral markets that may take place after the war. 

Section 6 

IMPORTS OF SEMIFINISHED AND FINISHED IRON AND STEEL 

PRODUCTS 

Imports of finished iron and steel products into the United States are much 
smaller in quantity than exports. Since 1928 they have ranged from a maximum 
of 505,000 long tons in 1928 to 113,000 long tons in 1934. In 1937 they were 291,000 
long tons and in 1938, 166,000. As a percent of total consumption since 1928, in 
no instance were they higher than 2.1 percent (in 1932) and since 1933 they have 
usually been 0.8 or 0.9 percent. In 1934 they were as low as 0.6 percent.11 

The small ratio of imports of finished steel products to total consumption and 
the relative steadiness of that ratio indicate that the imports are complementary 
to the domestic production. 

Table N-36 presents United States imports by groups of products, annual 
average, 1928-37. The entire breakdown of iron and steel semifinished and finished 
products as reported in Foreign Commerce and Navigation of the United Statea 
for the year 1937 carries as many as 280 items. Such complexity prohibits a study 
of 'the individual commodities, so that in this report, for statistical purposes, all 
semifinished and finished products are grouped together .. 

In the years 1928-37, the annual average of total imports of semifinished and 
finished iron and steel products was 281,732 long tons. Semifinished products, 
such as blooms, billets, slabs, etc., accounted for only about 10,000 long tons and 
finished products for 271,583. 

Among the finished products, structural shapes and sheet piling were in recent 
years the most important group from the point of view of tonnage, and during the 
years under discussion an average of 49,235 long tons of these products was im-

•• Based upon Department ol Commerce, Forti(Jfl Cof/imtrce and Nariqatlon a/lilt Utliud Stater, 19:!8-38. 
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ported. The second largest tonnage was reported for the group, "other steel 
bars," which includes steel bars, except concrete reenforcement bars and hollow 
bars and steel drill bars. This country imported an average of 32,891long tons of 
"other steel bars." Other important quantity groups were wire rods, sheets, 
skelp and sawplate, cast iron pipe and fittings, seamless pipes, barbed wire, hoops 
and bands, and nails, tacks and staples. 

Quantity alone is not a sufficient indication of the relative importance of the 
import groups. In 1937, only 4,033 long tons of flat wire and strip steel were 
imported, but the value of this amount reached $2,136,000, or $530 per long ton. 
Covered wire and cable in 1937likewise had the high value of $305 per long ton. 
The tin plate imported in 1937 was valued at $289 per long ton. These groups are 
to a great degree composed of steel products of special quality for special purposes. 
For example, important in the value of flat wire and strip steel is the strip for 
safety razor blades imported from Sweden, and although the United States is the 
outstanding producer and an important exporter of tin plate, it imports small 
amounts of tin plate for particular purposes. 

This section of the study aims to determine, first, the volume of tonnage that 
might be expected to move over the proposed Seaway, and the savings; and 
secondly, the impact of these imports on the domestic producers of steel. 

As with other import commodities we may estimate the potential savings on the 
transportation of semifinished and finished iron and steel products from a study 
of the consumption of the area and the transportation rates. Table N-37 presents 
United States imports of semifinished and finished iron and steel produc~ by 
country of origin, annual average 1928-37. Except for Japan and Canada, the 
sources of our imports are entirely European, especially Belgium-Luxembourg, 
Germany, Sweden, France, and the United Kingdom. Excluding imports from 
Canada, total imports of iron and steel semifinished and finished products in the 
years 1928-37 averaged annually 274,693long tons. 

The United States Tariff Commission, as a part of its study of the iron and steel 
industry, analyzed the consumption by industrial consumers of finished steel 
products, by States, for the year 1935." This study excludes rails, line pipe, and 
highway steel In the absence of more recent or more comprehensive data, we 
may apply to the annual average of imports of steel products other than from 
Canada the percentage of industrial consumption for the tributary area of domestic -
finished steel Such a procedure is justified by the fact that imports are comple
mentary to domestic production. Although in individual cases it is not exact, 
for the entire group the error is likely to be small. As shown in table N-38, Ohio 
on this basis, having consumed in 1935, 9 percent of the domestic industrial finished 
steel consumed in the United States as a whole is assumed to have consumed the 
same percent of the imports other than from Canada, or 24,722 long tons. Like
wise Michigan is estimated to consume 21 percent, or 57,685long tons. The total 
estimated consumption for the States wholly or nearly wholly in the tributary 
area is 42 percent of the United States total, or 115,370 long tons. New York 
State and Pennsylvania, parts of which lie in the Great Lakes area, are likewise 
estimated to consume respectively, 32,963 long tons and 16,482 long tons. How 
much of these States' tonnage should be allocated to the tributary area is impossible 
to determine and no estimate of potential savings has been made. 

According to-the Monthly Summary of Foreign Commerce of the United Statu, 
in the years 1936--38, about 58 percent of the imports of semifinished and finished 
iron and steel products entered the country during the months May to November, 
the period of open navigation of the St. Lawrence. Modifying the estimates of 
consumption by this percentage, the inseasonal potential movement is obtained. 

• Tari11 Commission, Report No. 1211, IIIIClOnd serles,lroft and Slul, p. 325.. 
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For the tributary area as a whole it is 66,915 long tons, of which 33,487long tons 
are estimated to move into Michigan, 14,339 into Ohio and 12,745 into Illinois. 

The ocean rates in effect before the war from Europe to Atlantic ports of the 
United States on a few important commodities are shown below . 

.Produd Pn IOflll ton 
Structural shapes-------------------------------------- $a 72 
Hoops and bands-------------------------------------- 7. 39 
Steel bars--------------------------------------------- 6. 72 ~ails _________________________________________________ a72 

Barbedwire------------------------------------------ &7• 

The range of the items shown is from $6.72 to $8.7 4 per long ton. The rate on 
other products may be higher as can be seen from the fact that the rates for plates 
and sheets, half finished, punched, galvanized, cheap, from the Hamburg-Antwerp 
range to Montreal or St. John were for the early part of 1939, $19 noncontract 
and $15 contract. On some steel products the rate to Montreal is higher and on 
others lower than the rate to ~ ew York for the corresponding product, but in 
general they do not differ much one from the other. 

On imports from Europe we may assume a feasible ocean rate via the St. 
Lawrence equal to that now in effect from Europe to ~ew York. On this assump
tion the unit savings would equal the difference between the import rail rate from 
~ew York to the point of consumption and the rail rate from the nearest lake port 
to the same point. Table N-39 shows the rates from New York to selected points 
in the Great Lakes area for certain groups of iron and steel products. It will be 
noted that from New York to a given point there is considerable variation in the 
carload rates, but that the less-than-carload rates are uniform. In the light of 
the relatively small amount of tonnage involved, the less-than-carload rates may 
be more accurately used as a basis for estimating savings. 

In that case the rail rates from New York range from 44 cents per hundred 
pounds to Buffalo, to 67 cents per hundred pounds to Milwaukee. To Detroit 
the rate is 54 cents, to Cleveland and Cincinnati, 48 cents and 54 cents per hundred 
pounds respectively. 

On the points selected as representative consuming centers of the States for 
which tonnage was estimated, Cleveland, Chicago, Detroit, and Milwaukee are 
directly on the Lakes; Cincinnati and Indianapolis require an inland rail haul from 
the lake shore. Cleveland and Cincinnati balance earh other for the tonnage of 
Ohio, which has been evenly divided between them; a more equitable division 
might have given Cleveland a higher proportion. The true center of steel
consumption for Indianapolis might be nearer Gary, but the choice of the inland 
point offsets whatever error might creep in from the logical use of Chicago as a 
representative point for Illinois. Detroit is the center of steel consumption for 
Michigan, and Milwaukee may be taken for a representative point of Wisconsin. 

Applying the estimated unit savings to the tonnage, we have in table N-40 
the total estimated saving in transportation costs. For the tributary area, 
excluding western New York and Pennsylvania, the total is $757,987, of which 
Michigan is credited with the largest share, $404,830, Illinois, the "next largest 
beneficiary, has an estimated savings of $185,567 and Ohio (Cleveland and Cin
cinnati) bas $107,611. Indiana and Wisconsin receive an estimated savings of 
respectively $12,142 and $47,837. 

With the exception of such high-value items as are already moving into the 
Great Lakes area, and a few low-value items like barbed wire, the tonnage on 
imported iron and steel semifinished and finished products that has been estimated, 
must be considered primarily new tonnage in the sense that at present it cannot 
move because of freight rates too heavy for it to bear. · 
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The estiination of tonnage and potential savillgs in imported iron and steel 
products leads to the question, how great will the effect of these imports be on the 
producers of the area." It is impracticable for our purposes to make a close statis
tical analysis of the many individual iron and steel finished products produced in 
order to determine the degree of competition they involve with the domestic 
products. · 

A few observations can be made, however. The articles imported into this 
country group themselves under three headings. First there are those items of 
high-grade steel or of steel for very special needs. These items are small in 
tonnage, high in value. They reach a market that the domestic producing 
industry does not aim to reach. Since they are of high value, they can and do 
bear the transportation charges to any part of the country. Among this group 
are the fiat-wire and steel strip and the imported tin plate already mentioned. 
Other examples are alloyed seamless tubes, that are used in manufacture of ball 
bearings and come primarily from Sweden, and tool steel and grades of hollow 
bars used in the manufacture of high-grade tools and mining drills. Round iron 
and steel wire and wire rope and strand can also be placed in this group. 

A second category includes those import items inferior in grade to the domestic 
product. They are low in value. They reach a market that does not take or 
does not need the higher grade domestic product. Generally the competition of 
these imports is today felt only along the coast and a small distance inland. 
Examples of this group are barbed wire and nails, tacks and staples, which are 
marketed primarily through mail-order houses. 

A third category would include those items that are roughly comparable to the 
domestic product in quality. They, too, are at present limited to the seacoast. 
An example of this group is structural shapes and perhaps rails. Even here the 
imported product aims primarily at the market that is decidedly ·secondary in 
the eyes of the domestic producer. For example, imported structural shapes 
are to a great extent items like fire-escapes as opposed to the heavy shapes of 
the domestic producers, and imported rails are of lighter weight than those of 
domestic production, which are mainly over 60 pounds per yard. 

In summary, it would appear that the imported articles are brought in to meet 
the needs of special requirements that the domestic producer either is considered 
incapable of meeting at a satisfactory price, or that he himself ignores. 

Various factors explain why imports can be expected to continue to form a 
small part of total consumption of iron and steel requirements of the Great 
Lakes tributary area. 

First of these factors is price. With the exception of Sparrows Point, all 
major steel plants are located in the interior, although some of these, like Pitts
burgh and Birmingham, enjoy water transportation. The domestic. industry 
has not found it necessary to establish basing points at Atlantic coastal cities, 
except Sparrows Point for a few products. Neither has it found it necessary to 
eliminate the differential that generally exists between Gulf or Pacific coast base 
prices and inland base points. Nevertheless, imports have not usurped the 
market in coastal areas. 

On the other hand, in the Great Lakes area, important steel plants are located 
at lake side, at most of the important potential ports of entry. Indeed, most of 
the principal lake ports are also important basing points. In importance as a 
basing point, Chicago is surpassed only by Pittsburgh; Cleveland is fourth, 
preceded by Birmingham, Ala., while Buffalo is fifth. ·Through the change in 
price structure which took place in June 1938 practically all interbasing point 
price differentials were eliminated. Detroit, although technically not a basing 
point, takes a special delivered price which is lower than the combination of 
base price plus rail freight from the nearest basing point. 
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If foreign products have been unable to .take over the markets of the coastal 
areas, despite the handicap that the domestic producers face in transportation 
costs to those areas, it is scarcely likely that they can compete at Chicago, 
Cleveland, and Buffalo where such freight costs do not exist or at Detroit where 
they are much reduced. 

Other factors than price and freight rates must be considered in weighing the 
potential competition of foreign producers in the Great Lakes area. Often these 
factors are of more consequence than price. First, restrictions are placed upon 
the use of foreign products in the construction of projects financed in whole or in 
part by the Federal Government. Second, the need of prompt delivery is often 
of paramount importance. This need can be more completely satisfied by 
the domestic producers with their network of factories and warehouses, than 
by the importers whose warehouses are concentrated in New York and even there 
are limited in variety and quantity of inventories. Third, the domestic industry 
benefits by its ability to maintain more convenient contacts with the customer, 
who thereby is enabled to regulate more satisfactorily the flow of delivery, to keep 
a closer check on. specifications and to benefit from engineering and laboratory 
services. Fourth, the consuming industry often requires a complete line which 

· can be met only by the domestic producers. This factor is especially important 
in the matter of replacements. Closely related to completeness of line is the desir
ability on the part of the consumer of maintaining good relations with his main 
source of supply. Fifth, there is the reciprocity of interests between the steel 
producers and certain large consumers of steel, especially the railroads. Finally, 
foreign producers are not likely to desire aggressively to push into the home market 
of an industry capable of such production as is the United States industry. 
The unpleasant possibility of disturbing relations in other markets is too great and 
likelihood of success in the United States too small. 

The United States tariff duty on iron andsteelsemifinished and finished products 
ranges from 10 to 35 percent of the foreign value. However, there is little likelihood 
that recourse would have to be made to a tariff readjustment. 

In view of the above factors, it would seem that even with the proposed Seaway 
the domestic industry will find that imports will continue to be complementary to 
the domestic production in the Great Lakes area as they are in the coastal areas. 

In summary, therefore, possible Seaway· traffic in iron and steel products, 
together with estimated reductions in transportation costs, appear as follows: 

Domestic traffic: 8/wrt tom 
Scrapiron------------------------ 189,000 
Semifinished and finished products ___ 200,000 

Exports: 
Pig iron----------------··--------- 21,000 
Semifinished and finished products ___ 187, 000 

Imports: 
Semifinished and finished products. _ _ 75, 000 

Total-------------------------- 672,000 

7btaliGI/iflq 

$231,000 
304,000 

72,000 
592,000 

758,000 

$1,957,000 
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TABLE N-1 

Indexes of the importance of the iron and steel and related industries, 1937 

No. Industrial group 

Wage earners (average 
for the year) 1 

Wages Cost of materials ' 

Mil- Mil· 
Number Per- R_ank· lions of Per- R!Wk· lions of Per- Rank

cent mg dollars cent mg dollars cent ing 

--1----------1----1-------.---------
11 Iron and steel and their prod-

ucts, not including machin-
ery ___ .. ----- __ -------_-----. 1,166, 287 13. 6 

955, 975 11. 2 

2 1,661 16.4 

3 1,376 13.6 

4,048 11.4 

3 2,424 6.8 

4 

5 
13 Machinery, not including 

transportation equipment. __ 
14 Transportation equipment, air, 

land,andwater_____________ 623,845 7.3 6 967 9.6 5 4,100 11.5 2 

No. 

Total iron and steel and 1----1-------------r--
related products....... 2, 746,107 32.1 --·-·· 4, 004 39.6 ------- 10,572 29.7 -------

1===1==1======== 
All other groups •------------- 5, 823,124 67.9 ------ 6,109 60.4 ------- 24,967 70.3 -------

Total United States•..... 8, 669,231 100.0 --~--- 10,113 100.0 ------- 35,539 100.0 -------

Industrial group 

Value of products • Value added by manu
facture 

Millions Per- Rank- Millions Per- Rank-
of dollars cent ing of dollars cent ing 

--1-------------1----------------
11 Iron and steel and their products, not in-

cluding machinery············---------- 7, 480 12.3 2 3, 433 13.6 2 
13 Machinery, not including transportation 

equipment.............................. 5,892 9. 7 5 3,467 13.8 1 
14 Transportation equipment, air, land, and 

water................................... 5,986 9.9 4 1,886 7.5 5 
Total iron and steel and related ---,----------------

products.......................... 19,358 31.9 .•••..•• 8, 786 34.9 .•••••.• 
====== 

All other groups •......................... 41,355 68. 1 -------- 16, 388 65.1 --------
====== 

Total United States •--·············· 60,713 100.0 •••••... 25,174 100.0 ••••.••• 

I Does not include 173,403 employees for 1937 reported In a separate Inquiry and who were not classed as 
wage earners. 

• Cost of materials and value of products include a large amount of duplication due to the use of the prod
ucts of some establishments as materials by others. 

a Railroad repair shops were not canvassed for 1937. 

SoURCE: Department of Commerce, Biennial Cenaua of Manufacturu, 1937, part 1, p. 22. 

TABLE N-2 

Indexes of the importance of the iron and steel industry to the Great Lakes 
area 

Item 
Great Lakes 

Total United Great Lakes area as per-
States area 1 cent of United 

ThotUan.U of ThotUan.U of 
Zona ton• long tom 

Iron ore production, annual average, 1928-37 •••••••••••.•.•••. 42,813 36, 317 
Coal production, 11137......................................... 446,531 182,075 
Pig iron production, annual average, 1928-37 ••••.•.••••..••••• 25,249 19,006 
Steel ingot caracity, 1935...................................... 70,983 53,438 
Iron and stee tlnlshed products consumption, 11135 '·········· •.•.•••••.••.••.•••.•.•••••• 

States 

84.8 
40.9 
75.3 
75.3 

142.0 

1 Includes Ohio, Indiana, Dllnois, Michigan1 Wisconsin, Minnesota, North Dakota, South Dakota, and 
the northwestern parts of Pennsylvania and tne northern parts of New York. 

' Doe" not includ~ rails, line pipe and highway steel or any products unclassitled sa to consuming industry. 
• Does not include New York (12 percent) and Pennsylvania (6 percent). 
SoURCEs: Iron ore production: Department of the Interior, Mineral& Ytarbook, 1928-39. Iron ore con

sumption: Department of the Interior, Mintral& Ytarbook, 1928-39. Pig iron production: Compiled from 
American Iron and Steel Institute, Annual Statistical Report~!1132, 1933, and 1934. Steel Ingot production 
capacity: Department of Commerce, Market Research Series l.'IO. 14.2, BtUic Indmtrial Market• in the Unittd 
Statul-the Iron and Steel Industry, December 1936. Fintshed domestic steel consumption: Taritl Commis· 
sion, I<eport No. 128, second series, p. 325. 
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TABLE N-3 

E.rtimated iron ore reuroe.r in Lake Superior di.rtrict, 1920-38 

Year 

192() _____ ------------
192L •••••••••••••••• 
1922 ___________ ------
1923 _____ ------------
1924 ••••• ------------
1926 _________ --------1926 ________________ _ 

Millions of 
long tons 

1,641 
1,616 
1,496 
1,608 
1,6'1:1 
1,604 
1,486 

Year 

19'1:1 _________ --------
1928 _______________ --
1929 ____________ -----
1930 ••••••• - ---------1931 ________________ _ 

1932 _________ --------1933 ________________ _ 

Millions of 
long tons 

1,447 
1,432 
1,411 
1,404 
1,416 
1,441 
1,454 

Year 

1934 _____ ------------1936 ________________ _ 
1936 ___________ ------

1937-----------------1938 _______________ --

Millions of 
long tons 

1,420 
1,400 
1,415 
1,421 
1,37' 

SO'OJICB: Lake Superior Iron Ore Association, Lake Bupni« Irtm Oru, p. 314. · Department of the In
terior, Mimral8 Yearboolc,1939-pp. 649-650. 

TABLE N-4 

Summary of United States production, imports, exports, and consumption 
of pig iron 1 

[Thousands of long tons] 
• 

Ratioofim-
A vailsble for ports or con- Ratio of exports 

Production consumption sumption to to production 
lm· based on- ~ction based on-

ports E:r· on-
Year for con· parts sump-

tion• Total Pro- Total Pro- Total Pro-

Total For produc- due- produc- due- produo- due-
sale tionfor tionfor tionfor tion sale tion sale tion sale 
---------- - ------------

Ptrot'rll Ptrcmt Ptrot'rll Perot'rll 1928 __________________ 
37,~2 7,72' 141 85 37,458 7,780 0.4 1.8 .2 1.1 1929 __________________ 
~.767 9,014 148 46 41,859 9,116 .4 1.6 .1 .5 1930 __________________ 
.:11,021 6,567 137 14 31,144 6,690 .4 2.0 

ill 
.2 

103L -----.----------- 17,958 4,000 84 7 18,035 4,077 .6 2.1 .2 
1932.----------------- 8,550 1, 714 131 2 8,679 1,843 1.5 7.1 .1 
1933 •••• -------------- 13,001 2,068 169 3 13,157 2,224 1.2 7.1 .1 
1934 .••• ---- ---------- 15,677 2,664 114 4 15,787 2, 774 .7 4.1 (J) .2 
1935------------------ 20,781 3,602 131 4 20,908 3, 729 .6 3.5 (J) .1 1936 __________________ 

30,217 5,134 166 6 30,378 6,295 .6 3.1 (J) .1 
1937------------------ 36,130 6,505 112 782 35,460 6.835 .3 1.9 2.2 12.0 1938 __________________ 

18,646 2,955 30 433 18,143 2,552 .2 1.0 2.3 14.7 ---1-
A vt>rage, 1928-37 _ •• 26,249 4,899 132 95 25,287 4,936 .& 2.7 0.4 1.9 

' Not Including ferro-e.lloys. 
• Including pig Iron containing dutlsble allows. 
• Less than one-tenth of 1 percent. 
80UJI('Bs: Production, 1~7 Tariff Commission, rt>port #128 second St>ries p. 119. 1928 and 1938 pro

duction, American Iron and Steel Institute Aflflual Statistical Report, 1938. Imports and exports, Depart
ment of Commerce, Foreif/1& Commuce afld NaoiqatiOfl o/IM Uflited Statu, 1928 and 1938. 
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TABLE N-5 

Estimated United States deficit or surplus of pig iron, for selected States, 
annual arJerage, 1935-38 · . 

[Thousands of long tons] 

States Production Consump- Surplus or 
tion (deficit) 

Total New England •••..••••••.•.•....•...•.••.•••....•. l====91=l=====1=78=l====(==8=7) 

New York'--------------------------------------------------- 11,845 1, 235 610 

~:~;~;-~~================================================ --------7;697- 7, m <~ 
Others _______ ----------------------.------------------·------- --·-·--·- ----- -------------- -· ------------

Total Middle Atlantic •••• ------------------------------ 9, 542 8, 924 618 

Alsbama______________________________________________________ 1, 975 1, 391 584 
Maryland, Virginia, West Virginia, Kentucky, and Ten-

nessee •• ·---------------------------------------------------- 2, 057 2,195 (138) 
Others ••••.•••.•• ------------ •• -------....•.•. --- .•• ---------- --··---------. 56 (56) 1---------1----------1---------

Total Southeastern ...•••••••.•.••....•... : .•........• ~--l===4,=032==l====3,=642=,l====390= 
Total Southwestern~------------------------------------ ------------.-- 10 (10) 

Ohio ••.•• -----------------------------------------------------l===6=, 23:=9=l=====5,==9==24=l====_=:=31:=:"5 
Indiana, Michigan, and Wisconsin............................ 3, 534 4, 290 ~756) 
Illinois .....• -------------------------------------------------- 2, 501 2, 274 227 
Minnesota, Iowa, Colorado, and Utah........................ · 469 416 53 
Others •••••••• ------ .••••••• -------.--------------_ •.. ----·· •.•• ------••. . • . 33 (33) 

Total North Central •••••••.•••••••••••••.•••.•••.••..•• I-----1-2,~7-~~~-----1-2-.~-7-I-----~(1~M~) ~ 

Total Pacific coast •------------------------------------- -------------- 126 (126) 

Total United States .• ·----------------------------------
1======~=1===~~1======= 

26, 408 25, 817 591 

t Includes Delaware. 
1 Estimated. 
I Includes: ArkanSfl!t. Oklshoma, Louisiana, and Texas. 
• Includes: Oregon, washington, and California. 
SoURCEs: Compiled from American Iron and Steel Institute, Annual Report, 1938, p. 7 and Department 

of the Interior, Minerala Yearbook, 1939, p. 566. 

TABLE N-6 

U nited States imports of pig iron by customs districts, annual aflerage 1935-38 

State Long tons State Long tons 

Atlsntic coast: 
New England..................... 30,618 
Philadelphia...................... 41,783 
New York........................ 8,170 
Others.--------------------.----~- 4, ~3 

Total---------------------------~----86-,-004-

Pacific coast .••• ----------------------- 13, 4M 
Gulf Coast............................ 554 
All other.............................. 10,659 

Total United States _____________ l==l=09=,=71=1 

SoURCEs: Tariff Commission Report No. 128, Iron and StetZ, 1935, p. 123. Department of Commeros, 
Foreign Commera and Navigation of the United Statu, 1936-38. 

TABLE N-7 

United States exports of pig iron by countries, annual aflerage, 1928-37 

Country 

Japan ....••• ___ .••••. _ •• ___ ••••••.•.•• 

g;::~~-~~~~~:::::::::::::::::::::: 
Canada .•• _ ...•... ___ ••••••• __ •••••••• 
Philippine Islands ••••..•••.•••••.•... 

Long tons 

47,142 
23,466 
1, 771 
8,461 

453 

Country Long,tons 

Mexico •••••.• __ .•••. __ .• _ ••••••. ____ •. 297 
Panama _______________ ·-------------- 306 
All other·---------------------------- 13,350 

Total .•• ------------------------1-----95-, 246-

SoURCEs: Tariff Commission Report No. 128, Iron and Bttd, 1929-35, p. 124. Department of Commerce, 
Foreign Commera and Navigation of the United Statu, 1928, 1936-38, 
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TABLE N-8 
United States 'xports of pig iro• by customs districts, anntud awrag' 1928-31 . 

Customs distric:t • 

St. LaWI'I!JDce _______________________ _ 

MassacbusetiB •••••• -----·-- -----•••• _ 
New York.--------------------------
Philadelphla •••••••••••••••••••••••••• 

1,401 
8,11811 

13,814 
14,889 
]g,861 

Mobile................................ 211,11115 
New Orleaos .• ----------------------- 2, 850 All otber_____________________________ u. 7W 

1-----Mal'yJand__ _________________________ _ Tobll •••.••••• ________________ !IIi, 246 

SoUJMZ: Department of Colnmenle, .11\wifa a,.__, a4 N....,.,. .,,.. Ullital a.u._ lli'JIH7. 

TABLEN-9 
Estimated ani# saflings on pig iron nporkd to t:oantries other than Canada 

(Dollan .. kmg ton) 

State 

( PeDDSYI_.__ ______ _ 
Ohio ••••••••••• _________ _ 

. IDi!:=-~~~::::::: New York_ _______ _ 

Pittsburgh __________________ _ 
Youngst.owu-Simtbem •• ____ _ 

Gary-----------------------
~=-===--=::::::::::::: 

:~Je=~of 56,10) pounds. 

4.11 12.12 
4.55 ILM 
7. 08 --------
7.08 ---------

11. 211 -~-----

I Estimaled barge niB CD New York. 80 penen& of rail mill. SUL 

TABLEN-10 
Potential tonnage of pig iron exported from the Gr'at Lak's triJJatary ar'a 

State 

1'erms71VIIIlia In lribul;wy - ·----------Ohio ___________________________________ _ 

IDi!:~~::::::::::::::::::::::::: 

Ps-aentof 
u. 8. pro
dodioo 

!Lt 
lK.1 
12.8 
10.0 
6.5 

Ammal 

~.-.,.,.. 

5,131 
5,655 
3,004 
2,347 

l!easoDIIIl Annual ae..-Jl 

r_,,.,.. ~.-.,.,.. I-.,... 
2,672 13,867 7,211 
1,941 15,360 7,9M 
1.562 8,105 t,215 
1.220 6,332 3,2!1.1 

i'93 N-Yadl:'------------------------------ 1.525 t, lli 1,140 
~----4---~~-----4--~--~--~ 

75.3 17, 6'/0 t,l88 47,680 :M,'ill.'l 

t,f96 
Totallribul;wy ------------------1====+=~=~===9=~==1==~= 

7.1 1.666 ----------- ------------
8.6 2,018 ----------- 5,445 ------------
.3 '10 ------------ 190 ------------

Alabama----------------------------------
PennsylVBDia outside lribut&Qo -•-. ---
MassacllllSE'tiB •---------------------------

8.7 :t,OU ------------ i,aoll ------------
G,320 

All ot1>er stat.es ___________________________ l==~~=~;;,;;;~;;;;;;;;;;;;;;~=~;;;;;=p;;;;;;;;;;;;;;;; 
Uuilled States totaL .........•••.•.. 100.0 2.\466 ------------ ------------

t 52 percent of umual. 
• Includes Allegheny, Bea.....-, Erie, Lawrence, Men:~er, end Washington C'oOWlti<'S. l'lodudioD of u

counties was estimated from State total on the basis of prodlK'tion capacity In 11135.. 
• Includes tbe entire State, prodllCtion capacity being conoentr-'. near lakes. Prod~ lor New 

Y«k estimated from combined total New Y ock and M-'>USE'US on basis of capacity In 11135.. 
• Includes all cotmties of Pennsylvania otbec thaD tho6e mentioned In footnote i. 
I Estimated OD basis of capacity. See footnote S. 
SoUB.CBs: Percent of prodoction based on compilations from AlDO!'rieaD Iron Uld Slleellnstituto Att.,..d 

Report, 1932 end 1938. United States total exports to countries otber tbUl Canada, annll81 a.._.,.1Q:!S-37, 
compiled from tbe Department of Commeroe, Foni#• a,,._ ... 4 N~ tl{ tU V•iUC &-. 1928-
17. SeasoDBI. Depanment ol Colnmenle, JLollllllf S.a-w o/ FIIM#tt 01•- •I lk Uu..i &.u.. 
11131H8. 
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TABLE N-11 

Estimated savings on potential traffic of pig iron exported to the United 
Kingdom and to all other countries excepting Canada 

To United Kingdom To countries other than Can· 
ada and the United Kingdom Est!· 

mated 
State and representative point Esti- Esti- Est!- Esti- savings, 

mated in Unit mated mated in Unit mated grand 
seasonal savings total seasonal savings total total 
exports savings exports savings 
---------------------

Palfmg Per long 
Longton ton :(.onfl tonB ton 

Pennsylvanftr.-Neville Island .. 2,672 $1.19 $3,180 ----7;934" ----$0~37" "'"$2;936" 
$3,180 

Ohio-Youngstown._---------- 2,941 2.61 7,676 10,612 
Indiana-Michigan-Gary_----- 1, 562 7.08 11,059 4,215 4.84 20,401 31,460 
Dlinois-Chicago. ___ ••••••• _ ••• 1,220 7.08 8,638 3,293 4.84 15,938 24,576 
New York-BuJJalo ____________ 793 3.29 2,609 2,140 1.05 2,247 4,856 ------

Total, tributary area .••.. 9,188 --------- .. 33,162 17,582 -------·-- 41,522 74,684 

TABLE N-12 

United States exports of iron and .steel scrap by countries of destination, 
annual aoerage, 1928-37 

Country 

Japan---------------------------------
Hong Kong .... -----------------------

~w:~:::::::::::::::::::::::::::: 
United KingdotD...---------------------
Italy- ---------------------------------
Poland and Danzig •• -----------------Germany_----------------------------
Netherlands ...... ---------------------

Long tons 

654,531 
2,410 
1,557 

17,574 
163,922 
159,538 
64,697 
17,021 
17,010 

Country Long tons 

Belgium ••• --------------------------- 9, 227 
Czechoslovakia........................ 3, 684 
Sweden ••• -------------... ---------__ 3, 482 
Canada ... ---------------------------- 94, 698 
MexicO-------------------------------- 19, 146 
Others._______________________________ 25,077 

1----
Total_________________________ 1, 253,674 

SoURCEs: Senate Committee on Military Affairs, Hearings, 75th Congress, on S. 2025, pts. 1-2, p. 82, 
exhibit 3, 1~. Department of Commerce, Metals and Minerals Division, Export8 of Iron and Stul 
Products from the United Statu, 1998, for years 1937 and 1938. ' 

TABLE N-13 

Typical ocean rates on scrap iron and steel from North .Atlantic ports to 
japan, the United Kingdom, Italy, and Gdynia, during the year 1939 

Destination and month 

Japan: 
January-------.-------------------August _______ . ___________________ _ 
September._.------------------- __ 

United Kingdom: 
ApriL ______ ---------.------------
August ...... ----------------------

· September __ -- •• :-----------------

Per long 
ton 

Doll4rB 
$4.79 
4.38 
4.00 

4.17 
4.15 
4.59 

Destination and month 

Italy: 
ApriL ••• -------------------------

. July-------------------------------September_. ________________ ----._ 

Oydnia: 
July-------------------------------August _______________ --- ________ .. 
September ___ - ___ ... _--_ .. ------ •• 

SouacB: Computed from data supplied by Taritf Commission. 

Per long 
tonj 

Doll4rB 
4.80 
5.50 
5.75 

5.03 
4.61 
4.99 
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TABLE N-14 

United States exports of iron and steel scrap by cu.stoms districts, annual 
• auerage 1928-37 

Customs dlatriol; Long &DDS 

Maine and New Hampshire..__________ 26,700 
Vermont .••••• ------------------------ 5, 835 
Massachusetts.----------------------- 70. 690 
Rhode Island------------------------ 7, 929 

1-----
Total New England_ ---------- 111,154 

New York.--------------------------- 253,640 

t.~:r~:::::::::::::::::::::::::: ~;:: 
1----

Total Middle Atlantic---------- 374,318 

Vltginia ___ --------------------- ------- 63, 635 North Carolina______________________ 13,786 
South Carolina ---------------------- 16, 120 Georgia_______________________________ 39,268 
Florida------------------------------- 84,311 

1---
TotalBouth AtlantiC..----------- 217,120 

Mobile..------------------------------- 33, 155 
New Orleans-------------------------- 76,834 
Sabine_-------------- __ --------------- 44, 310 
Galveston.---------------------------- 148, 587 
Ban An&onio__________________________ 19,435 
El Paso------------------------------- 2, 888 

1---
Total GnU---------------------- 325,2011 

Customs dJatriol; 

Ban Diego_·---------------~----------
~~~::::::::::::::::::::::::: 
Oregon .••• --------------------------_. Washington_ ________________ • ______ _ 

Total Paciflc~-------------

Montana and Idaho-----------------Dakota. _____________________________ _ 

2,856 
45,735 
29,452 
32,522 
30,595 

141,161 

21 
66t 

1----
Total Montana, Idaho, and 

Dakota_______________________ 685 
I=== Duluth and Superior_________________ 6,49& 

Michigan_____________________________ 58, m2 
Chicago ••• ---------------------------- 259 
Ohio •• -------------------------------- 338 
St. Lawrence..----------------------- 3, 040 
Bn11alo-----------------------------_ 7, 51l8 

Total Great Lakee atates_ ______ t--7-5,-763-

All other.----------------------------- 8. 264 
I=== Total United states____________ 1,253,67t 

SoUBCEB: Benate Committee on Military Affairs, Scrap Iron and Steel, Hearings, 75th Congress, on B. 
lll025, pt. 1, 2, p, 83, 1927-1936. Department of Commerce, United States Foreign Trade Statistics, Ezporg 
of Iron •tad Sled Prtltltl.dB from tAe Unitelt Sll1la, 19118. 

TABLE N-15 

Summary of United States production, imports, ncports~ and consumption of 
finished iron and steel products, annual aoerage, 1928-37 

Item 

Prodnetion ••••• ----------------------
lmports '-----------------------------Exports ______________________________ _ 
Available for consumption. _________ _ 

Thonsands 
of long &DDS 

26,811 
271 

1,327 
25,755 

Item 

Imports &o consumption, percent__ __ 
Exports &o production, percent _______ _ 

1 General imports 1921H13; imports tor consumption thereafter. 

Ratio 
(percent) 

L1 
t.tl 

SoUBCB: For 1~ Tariff Commission, Report No. 128, Second Series, p. 132. For 1928 and 1938 pro
duction, American Iron and Steel Institute AnnUIJl Stati&ticol Report, 1928 and 11138; imports and exports, 
special reports of the Bureau of Foreign and Domestie Conuneroe. 



APPENDIX N 279 

TABLE N-16 

United Statu production of hot-rolled iron and steel products, by Statn; 1913 
and selected years 1929-38 

State· 

~~~:.9~~~~~===:::::::::::::::::::::::::::::::::::::: 
Indiana ••• -------------------------------------·------Illinois. _______ -- ___ • __ --_--- .• _.--_------- ____ ------ __ 
Michigan, Wisconsin, and Minnesota _________________ 

New York._---_--------------------------------------Delaware, Maryland, and Virginia ____________________ . 
West Virginia-----------------------------------------
Alabama ______ --------------_------- __ ----------------Kentucky, Tennessee, Georgia, and Tezas ____________ 

Colorai!o and Washinl!lon. ---------------------------
California and the Canal Zone·-----------------------
Missouri and Oklahoma.-----------------------------
Maine, Massachusetts, Rhode Island, and Connect!-

cut._.----------------------------------------------
New 1ersey -------------------------------------------

Total.----------------------------------·-------

I Includes Nnrth Carolina. 
I Includes Utah. 
a Cnli!omia only. 
• Includes Kansas. 

1913 

12,196 
4,260 
2,136 

'2,249 
251 

1,037 
360 
561 
540 

1214 

1386 
153 
• 97 

257 
194 

24,791 

1929 1932 1936 

---------
H.8110 3,270 10.032 
8. 812 2,311 7,697 
5,145 1,126 4,431 
3,233 738 2,510 

849 457 1, 709 

1, 8119 474 1,440 
1, 249 417 1,367 
1,298 445 1,191 
1,216 368 1,087 

692 270 659 

1701 147 535 
379 124 4119 
301 142 ' 316' 

267 110 247 
198 62 111 

41,069 10;451 33,801 

SovBCB: American Iron and Steel Institute, Annual Statmical]Uporta 1913-38. 

TABLE N-17 

1037 1938 

------
11,168 5,878 
7, 755 4,643. 
4,896 2,AA9 
2. 771 1,300 
1,981 1,137 

1,832 "971 
I, 769 1,2Y7 
1,125 726 
1,268 

.. 694 
1,001 

367 

545 256 
~29 356 
~9 194 

2:11 
,( .. 

136 
113 75 

36;766 20,986 

United Statu production of hot-rolled iron and stell products, by type, selected 
years 1929-38 

Product 1929 1031 1932 1933 1934 1935 1936 1937 1938 

------ ---
Light flat-rolled products: • Shl'ets •••••••••••••••••• 5,255 2, 461 1,471 3,093 3,203 5,175 6,996 7,839 4,745 

Strip_.----------------- 2,503 1,621 1,185 1,830 2, 197 2,648 3,225 2, 896 1,030 
Black plates .••••••••••• 2,159 1,612 1,142 1,964 1, 735 2,060 2,630 2, 954 824 
Hoops._---------------- 204 56 43 48 49 90 109 103 67 
Cotton ties and baling 

banda •--------------- 385 57 38 51 28 25 37 62 34 

TotaL.--------------- 10,506 6,807 3,879 6,986 7,212 9,998 12,997 13,854 6, 700 
= = = = = = F= ---= Bars: 

Merchant.-------------- 6,460 2,440 1,314 2,285 2,803 3,699 5,063 5,187 2,328 Concrete ________________ 
963 644 385 370 487 558 1,029 846 784 

Long splice bars and tie 
plate barB------------- 925 390 148 197 348 268 471 451 199 ---
Total ••• -------------- 8,348 3,474 1,847 2,852 3,638 4,625 6,563 6,483 3,311 

= ---= ---------= = = Wire rods ___________________ 
3,134 1,845 1,186 2,024 1, 724 2,441 2,998 3,009 2, 108 Structural shapes ___________ 
'· 778 2,063 937 1,109 1,425 1, 750 2,897 3,277 1,859 

Plates .• -------------------- 6,022 1,966 830 1,160 1,438 1,455 2,527 3,243 1, 714 

~~~lt:::::::::::::::::::::: 3,517 1,499 608 995 1,120 1,352 2,157 2,260 1,253 
2, 722 1,158 403 416 1,010 712 1,220 1,446 623 Sheet piling _________________ 

103 74 63 46 108 130 117 116 lU 
All other bot-rolled Iron and 

steel products------------- 2, 939 1, 290 708 1,148 1,295 1, 602 2,325 3,058 1,802 
= = = ------= ------

Orand total----------- 41,069 19,176 10,451 16,735 18,970 23,965 33,801 36,766 19,481 

fi 
1 ~be app~ntly sharp decllne In tbe production of these products is due ill large degree to their reclassl• 
cat1on as str1p. · 

SOtiBCB: American Iron BDd Steel Institute, Annual SIIJtiltiCIJl]Uporta, 1929-38. 

802155-41--19 
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. TABLE N-18 

United States production of seiected iron 'and ~teel fi~irhed produas adflanced · 
· . • beyond howoUing 

Produeli 19321 1933 19M 1936 1936 1937 1938 

Sheets ~ld-ro~-------------------------- 8011 1, 007 1,080 1,824 2,106 2,4118 1,867 
Sheets alvaDi ---·----------------------- 653 747 812 1,088 1,358 1,435 1,101 
Strip (cold-rolled) •••••••••••••••••••••••••••• 216 388 378 571 840 775 4J1T 
Tin and tame plate ••• ----------------------- 1,003 1,769 1,603 1,886 2,356 2,687 1,618 
Splloe bars and ran Joints.------------------- M ... 83 66 112 133 53 

Tie plates.. ............................ _______ 110 142 250 193 339 307 124 
W!re ~~aln) _ ·- --·-·-------------------------- 902 1,464 1,369 1,~ 2,401 2,328 1, 751 • ·Ware rbed) ______________________________ 

77 143 137 170 171 164 128 Woven renee _________________________________ 
97 149 128 220 207 225 181 Wire nails and staples.... ______________________ 

241 399 277 396 632 485 430 

Cut uails...--------------"-------------------- l3 18 18 18 23 22 18 
.Pipe and tubes (black): 

Butt weld and lap weld----·------------- 485 723 862 964 1,484 1,664 923 
Electric weld----------------------------- 166 218 232 191 355 403 240 
Seamless---------~---------------------- 338 480 733 877 1,415 1, 757 1,140 Galvanized.plpe ____________________________ 

173 226 2M 257 396 419 322 

Total above iteDIB.-------------•--~ 6,043 7,943 8,194 10,6M 14,094 15,212 10,1011 

a For certain products data for earller )'e&rll are either not available or not strictly comparable. 

So'UBCJ:: American Iron and Steel Institute, .;tnaual Stamtkal RlfJOFU,l~38. 

TABLEN-19 

United States consumption of domestic finirhed industrial steel, percentages 
by States, 1935 1 

Principal consomlng smrs . 

Percent of State tatal consumed by principal Industries Per· 
cent~l----~----.----r---.----.---~---.----.---, 
u.s. 
tatal Auto
con· mobiles 

~e:::g and 
State parts 

Rail-
road Con
cars stmc
and tion 

equip-
ment 

Agrl- 01111!8 Job
C~n· ~:i cui- f=· bers 
tsin- equip- .tural and and 0~ Total 
era ment ample- eqnip- whole-

menta ment salers 

-------(----(---(-------1--(---(---·(--·(--r---
Michigan •••••••••••••• 
New York.------------

&~C:,iB..:::::::::::::::: 
PeDDBJ'lvanla. ••••••••• 

Ni!W.lllJ'!ICY --·-----···· 
WIBCOnsm ••••••••••••• Indiana _______________ _ 
Washington, Oregon, 

California.. .•••••••••• All other States _______ _ 

United BtatestataL 

21 
12 
II 
8 
6 

87 ------- ------- ------ ------- ------- -------
11 

ao ---··a· 
1~ ---i9' -----~- ::::::: -----;;-
12 25 15 -------

36 11 17 ------- ------- -------

7 8 100 
54 20 100 
11 18 100 
19 23 100 
18 18 100 

2 -------- ------- ------- 52 ------- ------- ------- 26 22 
21 
7 

100 
100 
100 

2 511 ------- ------- ------ ------- 20 ----~-- -------
2 68 ------- ------- 17 18 ------- ------- -------

& -------- ------- 23 46 ------- ------- ------- 25 8 100 
83 

1--t--1 
100 -------- ------- ------- ------ ------- ------- ------- ------- ------ ------

I Based on the dlstribntion of 20,800,000 long tans of steel products. El<Ciudes ralls, line pipe, and highway 
steel which usually is ready for consumption and moves directly ta point of use. Excludes all steel unclassi
fied~ tplknown as ta oonsumlng indnstey. 

SoUBCII: Compiled from Information -talned ID Censua ~ Bnslness and Censns of MannfactmeB for 
1936, Department of Commer~ 
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TABLE N-20 

. ·Percent of i93B capacity sam pied '6y the T. N. E. C. Schedule A. and Schedule 
B as to shipments of semifinished and finished iron and steel P.roducts, by 
products, for the years 1936-38 · · 

Percent of 1938 capacity sampled. 

Product 1936 1937 1938 

State District State District State District 
sample sample sample sample sample sample. 

Sheet and tin plate bars •----------------- ---------- ---------- ---------- ---------- -----·---- ----------
Wire rods--------------------------------- 71.1 57.7 76.6 57.7 76.6 67.7 Plates_____________________________________ 81.3 68.4 83.7 68.4 75.8 68.4 
Heavy structural shalli!S---------"-------- 87.2 84.1 87.2 84.1 87.2 84.1 
Hot-rolled and bot-rolled annealed sheete... 53. 6 36. 2 82.1 49. 2 82. 1 49. 2 

Hot-rolled striP--------------------------- 47.11 26.1 65.8 26.1 65.8 26.1 
Cold-rolled sheets------------------------- 60.8 33.9 79.8 44.5 79.8 44.11 
Cold-rolled striP------------------------- 30.3 19.4 45.9 20.6 45.9 20.6 
Tin plate •-------------------------------- 83.2 68.1 89.1 58.1 89.1 68.1 
Plain drawn wlre------------------------- 67.4 46.3 63.9 46.3 63.9 46.3 

Blooms, billete, and slabs •---------------- ---------- ---------- ---· ; _____ ---------- ---------- ----------Skelp __________________________________ .___ 87.2 75.6 99.8 75.6 99.8 75. & 
Sheet piling_______________________________ 78.7 78.7 78.7 78.7 78.7 78.7 
Heavy rails------------------------------- 90.6 90.8 90.6 90.6 90.6 90.8 
Merchant hlll'l-----------,---------------- 26.8 21.3 73.7 48.8 73.7 48.8 

Concrete reinforcing ha.rs------------------
O.Uvanized sheete _________ ----------------
Pipe and tubes (butt-weld, lap-weld, 

aeam1ess only)--------------------------

40.4 
70.7 

63.4 

• Capacity for this product not listed in the directory. 
• Capacity data used includes terne plate. 

40.0 
62.1 

li9.2 

60.8 
82.1 

68.2 

40.0 
62.1 

li9. 2 

60.8 
82.1 

68.2 

40.0 
62.1 

li9. 2 

SoURCEs: Temporary National Economic Commlttes. Capacity data derived from American lroll 
and Steel Institute, Till lrrm and Stul Woru Diredor!/ of the UniUtl Stotu and Conada, 1938. 
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TABLE N-21 

Domutic shipmmt.r of f~mifinish~d and finish~d iro"! and stu/ produc!s from 
· Gr~at Laku productng ar~a.r to coastal consumtng States and dtstricts, 
annual arJ~rag~, 1936-38 

Coastal consuming States and districts a 

Maine ••••.••••••••••••••••••••••••••••••• 
New Hampshire •••••••••••••••••••••••••• 
'Massachusetts •••••••••••••••••••••••••••• 
Rhode Island ••••••••••••••••••••••••••••• 

Connecticut: 
Connecticut consuming district •----
Connecticut consuming State •-------· 

Total Connecticut------------------

New York:, 
Metropolitan New York, consuming 

district •---· ··········-··-----------
New Jersey, consuming State •-------

Total New York and New Jersey ••• 

PhUadelphia consuming district •--------~ 
Delaware consuming State •-------·--··-· 

Total PhUadelphiB and Delaware ••• 

Maryland: 
Baltimore consuming district •-------· 
Maryland consuming district •---·--·· 
Maryland consuming State •---·------

Total Maryland. •••••.•••.••••••.•. 

Virginia ••• _.-----------------···· •••••••• 
North Carolina •••••••••••••.••••••••••••• 
South Carol.illa •••••••••••••••••.•••.••••• 
Georgia.. ••••••••••••••••••••••••••••••.••• 
Florida ••••••••••••••••••••••••••••••••••• 

Alabama: 
Alabama consuming district •---------
Birmingham consuming district'··-·· 
Alabama consuming State·~----------

Total Alabama.--------------------

Mississippi. •••••••••••••••••••••••••••••• Louisiana _________________________________ 

Texas .••• -----------------------------·---
W asblngton ••• --------------------------· 
Oregon .•• ----------·-··· ••• ------···· ____ 
Cali!omla ••••••••••• --------·--·--····-·--

[Short tons] 

Producing areas I 

ButTalo 

6, 367 
524 

21,266 
1,081 

654 
4, 6,';4 

6,108 

25,989 
11,745 

37,734 

45,930 
458 

46,388 
= 

296 
20 

1,971 

2,286 
= 4,097 

259 
159 
723 

1,388 

116 
797 

1,469 ---
2,382 

= 179 
1, 335 
3,677 
2,186 

742 
17,004 

Cleve
land 

627 
74 

4, 9112 
284 

3,219 
628 

3, 747 

13,282 
612 

13,794 
---

2,509 
~---------

2,609 
= 

740 
66 

225 

1,031 
= 1,413 

92 
97 

292 
47 

87 
114 

---
151 

= 16 
54 

270 
148 
80 

3,662 

Detroit Chicago 

26 2, 398 
15 94 

11,405 4,958 
27 71 

6 648 
4,368 103 

4,373 651 

------63i" 11,993 
364 

631 12,347 
= ---

239 14,216 
---------- 45 

239 14,261 
= = 

&, 116 
107 

14 466 

14 5,689 
= ---

13 1,230 
96 

6 64 
6 682 

2, 267 

1,295 
--------i- 11,525 

1,207 ---
14,027 

= = 
------i6!i 1,310 

10,624 
-------iii" 36,181 

12,830 
------285" 13,778 

70,687 

Total 
seiPcted 

Indiana, produc
lllinois ing areas 
(other) 

21 9,339 
707 

17 42,608 
1,463 

4,326 
9,653 

13,879 

1 61,265 
14 13,256 

15 64,621 

4 62,898 
1 504 

6 63,402 
= = 

11 6,162 
------393" 193 

3,069 

404 9,424 

867 7,620 
1,023 1,470 
1,321 1,647 

441 2, 144 
211 3,913 

-------~8-
1,448 

12,454 
108 2, 785 

126 16,687 
---= 

1,199 2, 704 
2,125 14,300 
2,464 42,592 

81 15,264 
9 14,609 

3,667 95,196 
====== 

Total shipments to selected States 
and districts------········------- 164,885 33, 140 17, 222 204, 245 13,996 423,488 

====== 
Total shipments to U.S. consuming States. 921, 224 352,864 827,584 2, 748, 350 162,317 6, 012,339 

SouRCII: Compiled from T. N. E. 0. Steel Inquiry Forms A and B. 
See footnotes on next page, 
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'In tahl~s N-19 and N-£0, consuming districts and producing areas of the same name embrace the same 
territory. They are rlefln~d below: 
Co"NECT!CUT: AI! counties except Fairfield County. 
METROPOL!TA" NEW YoRK' 

New York ,<.,'fate: Bronx, Kings, Nassau, New York, Queens, Richmond, Rockland, Suffolk, West• 
chester C'Otmtit>s 

New Jersev: llergen, Essex, Hudson, Middlesex, Monmouth, Morris, Passaic, Somerset, Union 
rountiC's. 

Connecticut: Fairfield County. 
BUFFALO' 

New York S/ufe; Nia~ara, Erie, Cattaraugus, Chautauqua, Genesee, Monroe, Orleans, Livingston, 
Wyoming, Allc~any. 

Penn.~yltunia: Erie. 
PmLAOF.LPmA: 

Pe11.n.•ylrania: Bucks, Philadelphia, Mont.gomery, Chester, Delaware. 
New .J~rsey: MPreer, Hunteruon, Burlington, Camden, Atlantic, Gloucester, Salem, Cumberland, 

Cllpo May, Ocean. 
EASTEI<N PENNSYLVANIA: 

Penn•ulvania: Northampton, Monroe, Pike, Wayne, f'lusquehanna, Lackawanna, Wyoming, 
I.uzrrne, Carhon, Columhia, Pf'rry, DRuphin, Northumbrrlund, Snyder, Montour, Union, 
I.ycoming, Sullivan, Bradford. Tio!!a, Schuylkill, Lehigh, Derks, Lebanon, Lanraster, York, 
Adams, Potter, Cumberland, Clinton, Center, Mitllin, Juniata,lluntington, Fulton, Franklin. 

]\lew Jersey: SnSSPX, \Varren. 
Dtlaw,,re: All counties. 

CLEVELAND: 
Ohio.· Lorain, Cuyahoga, Lake, Erie, Geauga. Ashtabula, Portage, Summit, Medina, Huron. 

YOU:-.JG~TOWN: 
Ohio: Trumbull, Mahoning, Columhiana. 
Pt:nnsyhania: Crawford, Mercer, Lawrence. 

NORTII 011!0 HJVER; 
Ohio: JpfTerson, Delmont, Monroe, Washington, Noble, Morgan. 
ll't·sl Virqi!dn: nancork, Brooke, Ohio, Marshall, Tyler, rleasants, Wood. 

CANT0:-{·1\f ASSII.i.O~·M A ~flfl ~o:J.n: 
Ohio. Guernsey, Muskingum, Stark, Carroll, Wayne, Ashland, Richland, Harrison, tTUllcarawBII, 

Coshocton, II olrnrs. 
Omo: All conn ties in Obio other than those listed under Cleveland, Youngstown, North Ohio River, 

Canton·Mas<i!lnn-Mnnsfteld, anrl South Ohio River districts. 
Is-DIAN.<: All counties ucepf Lake County, 
CliiCAGO: 

Illinois· Cook. Du Pa~e. Lake. Knne. Will. 
H'i.,ronsin: Kenosllll, Racine, Milwaukee. 
Indiana: Lake. 

lLLINOI": All counties except Madison and St. Clair Counties and those included under Chicago district. 
DETROIT: 

Michigan: Saint Clair, Macomb, Oakland, Livingston, Lapeer, Ingham, Jackson, Washtenaw, 
\YaynE', OC'nesee, llill~dale, Lenawce. -rvtonroe, Shiawas..~ee. 

MTrHir.AN: All counties except those listed under Dr·troit district. 
'VtSCO:\"'-'I!'l": All counties except Krnosha, Racine and Milwaukee Counties. 
BALTIMORE: 

Maruland: Calvert, Anne Arundrl, Howard, Carroll, Baltimore, Baltimore City. Harford, Cecil, 
hPnt, Quern Anne, Caroline, Talbot. OorchPsh•r, "Til'ornico, Somerset, Worcester. 

MARYI.ANn: All counties except Allegany and Garrett Counties and those listed under Baltimore district. 
flJRMJ:-.:OITAM: 

Ahhamn: .Jl'fl'rrson, Etowah, Bihh, Cn!houn, St. Clair, Shelhy, Tuscaloosa, Blount, Walker. 
A I.A HA "A: All counties e:rapl tho~c listed !Inrl<'r nirmingham district. 
\VEST CoART: Rtatf:'s of California, "·a!o:hinl!t.on. and Orcgun. 

' l'i~tHPS for <"OD~uming <iistrirts apply only to followin~ l•roducts: (a) Wire rods. (b) Plates. (c) Heavy 
strurturnl shapes. (d) Shrets hot·r'>llrd and hot·rollcrl annealed. (e) Strip bot·rol!ed. (f) Strip cold·ro!led. 
(O) Tin plato. (hl Plain wire drawn. 

• l'igure> lor comuming states apply only to followin~ produrts: (a) Tllooms, billets nnd slabs. (b) Steel 
sheet pilin". fcl Hails (over 60 lbs.l. (rf} Merchant bars. (e) Concrete reinforcing bars. C/) Sheets gal· 
vanizcd. (p) Rh<·et< rolrl·rolled. (h) Pipes and tubes (seamless, lap·weld and butt-weld). (i} Skelp. 
Ul Sheet and tin plate bars. 
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TABLE N-22 

/)omestic shipments of selected semifinished and finished iron and stul 
products from coastal producing areas to consuming dutricts and States 

' in the tributary area, annual a'Oerage, 1936-38 

· Tributary III'Ba consuming districta and 
States I 

Bu1falo ••••••••••• : ••••••••••••••••••••••••• 

Ohio: 
Cleveland, consuming district •----····· 
Youngstown& consuming district •-------
North Ohio iver, consuming district •-
Canton-Mansfield, consuming district •-
Ohio (other), consuming district •---···-
Ohio, consuming State •---············· 

Total Ohio ••••••• · ••••••••••••••••••••• 

Indiana: 
•· Indiana (other), consuming district •----

Indiana, consuming State •--········•·· 

Total Indiana.. •••••••••••••••••••••••• 

Dlinols: 
Chicago, consuming district •---------·-
Dlinois (other), consuming district •-----
Dllnots, consuming State • •••••••••••••• 

Total Dlinots ••••••••••••••••••••••••• 

Michigan: 
Detroit, consuming district •------------
Michigan (other), consuming district •--
Michigan, consuming State •----·-------

Total Mlchlgan ••••••••••••••••••••••• 

Wisconsin •••••••••••••••••••••••••••••••••• 
Minnesota •••••••••••••••••••••••••••••••••• 
Iowa .••••••••••••••••••••••••••••••••••••••• 
North Dakota •••••••••••••••••••••••••••••• 
south Dakota •••••••••••••••••••••••••••••• 
Nebraska ••••••••••••• ~------------·--------
Idaho ••••••••••••••••••••••••••••••••••••••• 

Total 11hlpmente to selected States 
and dletrlcta •••••••••••••••••••••••• 

Total shipments to U.S. consuming 
States ••••••••••••••••••••••••••••••• 

[Short tons] 

New 
Eng· 
land 

27 

288 
1 

---··as· 
. 1, 001 

1,348 

37 
62 

89 . 

203 
7 

1,091 -1,301 

43 
310 

1,259 -
1,612 

= 57 
197 
62 

--------................. 
4 

16 
= 

4, 713 

71,924 

Balti
more 

6,744 

1,602 
1,624 

827 
646 

3,074 
3,907 

11, li80 

1,213 
1,187 

2,400 

13,202 
477 

6,185 

18,864 

3,611 
438 

3,616 

7,664 

"2,643 
421 
675 
10 
62 

263 
177 

00,403 

867,049 

Producing areas 

EastPetm· 
sylvania, Binning· West 
Philadel· bam CO&Bt 
phia, and-
Delaware 

6, 3liO 73 

6,944 ----·---ii- --------2, 621 --------332 .......................... --·<·r--721 --------i-6,466 
2,988 47 

18,072 67 (I) 

3,198 66 
1,6911 90 

4,897 166 

9, 789 81 
1,069 1 
2,270 31 

13,128 63 

8,489 ---·------ -·-<·r·· 968 --------.-9,657 

19,114 8 --------
3,147 2 ................ 
1,365 ---·------ --------2, 701 --·-----if --------56 --·---2-27 

680 -------87" 266 
9 2,742 

I='== 
68,646 370 3,083 

801,779 717,850 330,686 

t For definition of producing areaa and consuming districts, see table N ·19, footnote 1. 
I For products Included In consuming districts, see table N-19, footnote 2. 
I For products Included In consuming States see table N-19, footnote 3. 
' Less than U ton. 
SoUBCE: Complled from T. N. E. C. Forme A and B. 

Total 
selected 
produc
ing areas 

11, liN 

7, 734 
4,256 
1,169 
1,367 
8,699 
7,9t3 

31,067 

4,614 
3,028 

7,642 

23,225 
1,564 
8,677 

33,366 

12,043 
1, 716 

14,534 

23,293 

6,84Q 
1,983 
3,438 

68 
91 

1,213 
3,031 

127,116 

2, 789,288 
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TABLE N-23 
Estimaud unit safJings on the domestic mofJement of iron and steel products 

from ulecud producing areas to selected consuming States and districts · 

Producing area and consuming State or district Present 
rail rate 

Chicago producing area: Per net ton 
Msssachusetts. -------------------------------------- $11. 00 
New York, consuming district.---------------------- 10.40 
Philadelphia, consuming district·-------------------- 10.00 
Maryland-------------------------------------------- 9. 40 
Texas_. _____ ----------------------------------------- (1) 

~~~~~~::::::::::::::::::::::::::::::::::::::::: : i:::: 
California____________________________________________ I 17.20 

Cleveland producing area: 
Msssachusetts---------------------------------------Connecticut _________________________________________ _ 

New York consuming district------------------------
California. __ -----------------------------------------

Detroit producing area: 

8.80 
8.60 
8.20 

118.40 

Massachusetts--------------------------------------- 9. 20 
Connecticut__________________________________________ 9. 00 

Bu11alo producing area: 
Maine __ --------------------------------------------- 8. 20 
Massachusetts •• --------------~---------------------- 7. 40 
P~il~_elphia, consuming district--------------------- 6. 80 
V rrguna. --------------------------------------------- -----------California____________________________________________ 118.00 

Baltimore producing area: 
Ohio·------------------------------------------------

~~gl:aii:::::::::::::::::::::::::::::::::::::::::::: 
7.20 
9.40 
8.40 

Feasible all-water rate 

Basis per- Per net 
cen:a~ rail ton 

70 $7.70 
70 7.28 
70 7.00 
70 6.68 
90 

----i4~85-190 
190 14.85 
190 16.48 

76 6.60 
75 6.46 
75 6.15 

185 16.64 

80 7.36 
80 7.20 

85 6.97 
85 6.29 
90 6.12 
85 

----14~40-180 

90 6.48 
80 7.52 
80 6.72 

Unit sav· 
ings 

Per mtton 
$3.30 
3.12 
3.00 
2.82 

-------T65 
1.66 
1.72 

2.20 
2.16 
2.06 
2. 76 

1.84 
1.80 

1.23 
1.11 
.68 

--------8~60 

.72 
1.88 
·1.68. 

I Rates unavailable. • Ball-water rate. a Percent applled to rail-water rate. 

TABLE N-24 
Potential tonnage and estimated safJings on the domestic mofJement of iron and 

steel products from selected producing areas to selected consuming States 
and districts 

Producing area and consuming State or district 

Chicago Producing Area: 

Unit 
savings 

per net ton 

Massachusetts.------------------------------------ $3.30 
New York consuming district______________________ 3.12 
Phlladelphla consuming district---·---------------- 3.00 
Maryland------------------------------------------ 2. 82 
Texas. __ ------------------------------------------- .. -------- __ 
Washington---------------------------------------- 1. 66 
Oregon----------------------------------------··___ 1. 66 
California _____ ----------------------- ____ ---- •• ___ • 1. 72 

Cleveland Producing Area: 
Massachusetts·----····--···-·--·----------------- 2. 20 
Connecticut_______________________________________ 2.16 
New York consuming district---------------------- 2. 06 
California__________________________________________ 2. 76 

Detroit Producing Area: 
Massachusetts ••• ---------------------------------- 1. 84 
Connecticut __ •• -------------------.--------------· 1. 80 

Bu11alo Producing Area: 

~~:cliuseiiB::::::::::::::::::::::::::::::::::::: -t ~ Philadelphia consuming district .. __________________ • 68 

~~rr~:~iB:::::::::::::::::::::::::::::::::::::::::: ----·-Too· 
Baltimore Producing Area: 

~1~g~~~:::::::::::::::::::::::::::::::::::::::::: f = 

Tonnege (net tons) 

Annual 

4,968. 
11,993 
14,216 

5,689 
86,181 
12,830 
18,778 
70,687 

4,962 
a, 747 

18,282 
8,662 

11,405 
4,878 

6,867 
21,266 
46,930 
4,097 

17,004 

11,680 
18,864 

7,664 

Open 
season, 68 

percent 

2,878 
6, 956 
8,246 
8,300 

20,985 
7,441 
7,991 

.0,998 

2,878 
2,173 
7,704 

. 2,060 

6,616 
2,636 

8,693 
12,334 
26,639 
2,376 
11,862 

8, 716 
10,941 

4,387 

Estimated 
savings 

$9,(91 
21,703 
24,735 
9,306 

------i2:"m 
18,186 
70,617 

6, 832 
4, 672 

16,793 
6,686 

1,217 
4,666 

4,M2 · 
13,691 
18,U. 

-----·as;ooi 
4,838 

20,669 
7,870 

Totsl ____________________________________________ l-__ -__ -__ -_-__ -__ -_1· ---1----1----
344,325 199,706 304,106 
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TABLE N-25. 
Phantom frtight and frtight absorption 

Producing mills Producing mills 

----------!-_;A;:_ __ B ___ c_ !-----------__ A ___ B ___ c_ 
Ba.'ll' price.-------------------- $40 
Fr<'ight .. ---------------------- 4 
Delivered price, quoted________ 44 

Mill net.----------------------- $40 $39 $41 
Freight absorption_____________ 0 1 -----
"Phantom" freight.----------- ------ ------ I 

SOUBCIIi: Based on United States Steel Corporation, T. N. E. C. P1Jpn1, Vol. Ill, pp. 55-G. 

TABLE N-26 
Phantom frtight, baud upon wattr transportation 

Producing 
mills 

Producing 
mills 

A B A B __ ,, __________ ----
Base price·--------------------------- $40 $40 
Rail freight__ _________ ~--------------- 4 3 
Delh·pJ'I'd price_______________________ 43 43 
Water freight·------------------------ 2 

Freight advantage (water>-----------
Mill net on shipments by water from 

A, by rail from B-------------------
SOUBCIIi: Based upon United States Steel Corporation, T. N. E. C. PIJpcra, Vol. ill, p. 65. 

TABLE N-27 

$1 

t1 $40 

Unittd StattS txports of stmifinishtd and finishtd iron and stttl products 1 to 
Canada and othtr countries 

[Thousands of long tons] 

Annual average by t:ypes, 192lHI7 

Product Total United 
States 
exports 

Exports to Exports other 
Canada g'~~ 

Semiftnished: 
Ingots, blooms, billets, slabs, sheet barB------------------- 52 

Finished· 
I ron bars. __ -----------------------------------------~---- 2 (J) 
Slf>el bars, concrete reenforcing bars----------------------- 84 
Wire rods ________ ---------------------------------------- 33 
Boilers and otbrr plate, plain and fabricated ______________ 113 
Skelp-lron or steel.. .•• ------------------------------------ 76 Iron anll-~teel sheets galvanized ___________________________ 82 
Iron and steel sheets, black------------------------------- 1M 
Strip steel, B. R. or C. R--------------------------------- 44 
Tinplate, terneplate, Taggers tin·------------------------- 186 
Tonks .••• _. -- ---.---. ---.-.-.-- -------------------------- 12 (J) 
Structural shapes plain and fabricated ••••••••••••••••••.. 136 (') 
Mctol lath•. ----- _ ---------------------------------------- 3 (') 
Frames, sashes and sheet piling ___________________________ 13 
Rails and R. Jl. equipment •------------------------------ 104 Cast Iron pipe and fittings ________________________________ 30 
Other pipes and tubes._---------------------------------- 133 
Iron or steel wire, plain or galvanized--------------------- M 

· Barbed wire---------------------------------------------- 37 
Wire rope ..• ---------------------------------------------- • (') 
Other wirn and manufactures '---------------------------- 10 
Nails, tacks, and staples .•.• ------------------------------ 17 (J) 
Bolts and machine screws, rivets, washers--------------- 8 
Iron and steel castings or forgings.------------------------ 19 
Car wheels, tires, and axles------------------------------- 13 

Total finished •••••••••••••••••••••••••••••••••••••••••.. 1,327 

Total semlllnisbed or llnlshed •• ------------------------- 1,379 

1 Not Including pi!! Iron, ferro-alloys or scrap. 
I Less than ~i or I ton. 
1 In~ludes raU joints, splice bars, switches, frogs, crossings, railroad spikes, nuts, eto. 
' Includes woven wire fencing and screen cloth. 

11 41 

2 
41 43 
8 2S 

52 61 
75 1 
10 72 
60 74 
35 9 
20 166 

12 
136 

3 
7 8 
3 101 
1 29 

15 118 
6 29 
1 36 • 8 7 

17 
2 8 

13 8 
2 11 

353 974 

364 l,Olli 

SOUBCIIi: Compiled from Department of Commerce, Forcif/fl Commcrc:. 11M NIJDigiJtiOfl of the UnlUd Stllttl. 
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TABLE N-28 I 
Uniud Staus exports of semifinished and finished iron and suel products ,I by 

countries, 1928-37 
[Thousands of long tons) 

Market 1928 1929 1930 1931 1932 1933 1934 1935 19361 19371 

--------------
Canada •••••••••••••••••••••• 959 1,098 706 349 118 
Mexico .•••••••••••••••••••.•• 78 97 73 40 18 
Bra1.il. _________ -------------- 84 72 38 23 10 
Philippine Islands •••••••••.• 83 102 69 63 46 
Soviet Union _________________ 4 It 11 3 (I) 

1apan .••• -------------··---·- 214 202 108 50 27 
China .••.•••••••••••••••••••• 83 61 29 31 17 
Cuba .• _--------------------- 64 68 41 16 11 
Columbia .•••••• ------------- 65 41 24 12 11 
Argentina .••••••••••••••••••• 98 94 69 40 18 

Union of South Africa.. ••••••• 7 8 5 5 2 Venezuela ____________________ 80 68 38 10 8 
Mozambique •••• ------·------ 1 3 6 3 1 
Panama •••••••••••••••••••••• 16 19 17 14 15 
Chile _________________________ 

70 67 79 24 2 
United Kingdom ••••••••••••• 52 63 41 38 4 
Peru _____________ ------------ 27 35 17 14 3 
All othar countries ••••••••••• 270 321 244 100 64 

100 201 
30 74 
64 85 
57 69 
2 15 

45 80 
30 55 
14 31 
24 37 
46 42 

10 16 
19 42 
2 12 

13 17 

10 25 
3 7 
4 15 

102 162 

241 291 
63 76 
46 74 
64 71 
35 64 

83 52 
37 50 
45 50 
27 35 
34 35 

23 31 
18 28 
16 23 
20 21 

28 20 
9 16 

13 14 
153 262 

451 
151 
109 
95 
93 

470 
106 
61 
68 
6 4 

53 

3 
1 

68 
4 
6 

4 
14 

3 
5 

27 
65 9 ------------------

TotaL •••• ------------- 2,255 2,433 1,604 825 365 665 975 955 1,213 2, 685 

1 Not Jncluding pig 1ron, ferro-alloys, or scrap. I Prellmmary. I Less than 500 tons. 
SouRCE: Special reports of the Department of Commarce, from the Tarl1l Commission Report No. 128, 

lrOfl afllt Steel, p. 141, table 69. · 

TABLE N-29 
Estimated tonnage in iron and steel semifinished and finished products, 

exported to countries other than (:anada, 1937 

Product 

[Short ton~) 

Exports from 
tributary 

areal 

United Eltatcs 
· exports to· 

Canada 

Blooms. biiiPts, and ~labs.------------------------------ 64,403 10,986 
Sheet and tin-plate and merchant bars.................. 131,711 134,563 
Concrete reinforcing bars·--·---------------------------- 25,576 477 

~r;:,Od.~~=::::::::::::::::::::::::::::::::::::::::::::: ~ r>J S:: ~l~ 
Steel sheet piling________________________________________ 7, 437 1, 657 
Rails (over 60 pounds>---------------------------------- 36,016 4, 265 
Plates-----------------------·--·-···---·---------------- 241.737 150,040 
HPBvy structural shapes_------------------------------- 72,361 '62, 8113 
Sheets, hot rolled and rold rolled________________________ 240, 608 I 86, 542 
Sheets, galvanized--------------------------------------- 49, Oi4 6,5.13 

~~~l&: ~~ ~II!':L:::::::::::::::::::::::::::::::::::::: 6~: ~~ ~ 1~: ~~ 
Pipes and tubes.---------------------------------------- 123.652 119,647 

i/:;:·!~iiilr&Wii::::::::::::::::::::::::::::::::::::::: 38~: ~ ·~~~: m 

F.xports from 
tributary area 
to countries 
oth~r than 
Canada 1 

53.417 
97,158 
25,099 

----------iti:iiR2 
5,780 

31.751 
191.697 

9.478 
154.066 
42,641 

----------ia: siii 
104,005 
351,113 

6,932 
1---------~-------1---------Total, above items-------------------------------- 1, 524, 530 469,693 1. 105,938 

' ln~lu<teo the producing districts of Pitt.•burgh and North Ohio Rh-er, Buffalo, Cleveland, Detroit, 
ChicR~o. Canton. Mansfh•ld, Yonnl!l'town, Indiana; oth~r Illinois and Mlone:ootR. 

I Steel be~. othe~. not containing alloy, Plain less. and ronteinlng alloy hut not stainless. 
• Boll<'r; and othPr plate onl fabricated, nnt rontoiningalloy, stainlessorrontoining allov hut not stainless. 
'Structural shar~es, not fabricated and fabricated; water, oil, gas, and other storage tanks; plates, fabri-

cated punched or shaped. 
• Steel sheets, block, not contalnlnl! alloy, stainless, and containing alloy but not stainless. 
• Strip, bnt-roliPtl, not rontRining alloy, stalnl~ss, and containing alloy but not stainless. 
'Strip, cold-rolled. not containing alloy, stainless, and containing alloy but not stainless. 
I Boil<!r tu!'><'s. sea'!~ less aod w_elded; casing and oil line pipe seamless and welded; black pipe, ~lng 

othl'r than o•lllne; pipes and llttmgs, screwed, malleable; black pipe welded, steel; pipes galvanized, steel; 
pipes ri<eted. 
~ 1:~J~:r':r!!'id .. T~~;:cc!!~~me plate (Including long ternes). 

Souaa: Export& from the tributary area, T. N. F.. C., Steel lnvestil!lltlon, Srlledule A. United States 
Export& to Canada, Department or Commen:e, Forel{rta Commeru and Nari(JaliOfl o{ 1111 United StaiA. 
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TABLE N-30 

Potential tonnage on steel, jinuhtd and semifinulud products exported to 
. countnes other than Canada, 1937 

Estimated expona to oountrlea other thaD Cllll8da (short 
tona) 

Percent Allnual Beuoual 
of total 

Producfnga.rea ex pone 
oftribu- ToEu- ToEu-
taryarea Total, ~and Tootber Total, ~~ Tootber 

lOOper· edite:r- countries, lOOper- countries, 
oeuc ranean. 80.6 per- oeuc ranean. 110.6 per-

11.4per- eent lUper- cent 
cent cent 

Pittsburgh and North Obfo 
River------------------------ 61.8 670,6M &3,642 1117,022 172,644 35.029 337,816 Butralo ________________________ 

8.8 117,323 9,149 88,174 63,652 li, 1174 67,678 
ClevelancL ••••••••••••••••••••• L8 19,1107 1,871 18,036 12,999 1,222 11,777 
Detroit.~---------------------- L8 17,696 1,663 16,032 II, 665 1,086 10,469 Chicago ________________________ 

1L4 126, IYr1 11,851 114,226 82,328 7,739 74,689 Canton and Mansfield _________ .II 9,963 936 9,017 6,600 611 5,889 

If:~::::::::::::::::::: 23.8 263,213 ~742 238,4n 171,878 16,166 165,723 
.1 1,106 104 1,002 723 68 664 

Total, tributary area_ ____ 100.0 I, 105,938 103,968 1,001,980 722,178 87,885 864,293 

BolJIICB: Percent of total exports of tributary area from eaeb produelng area, TemJIO!VJ N atioual Eco
nomic Committee, BCeel lnvestigaticn, &Wvk A. Total Annual Exports, t. m. Seasonal percentage 
of exports, based upon Department of Commerce, Mortllllr Bwwr of 1M G'bla-ot of 1M Unitd. Btl1ta.. 
Percentages of expona to Europe and to other countries. t. N-26. . 

TABLE N-31 

Ocean nport rates on iro11 and steel, fliz: Sheets, plates, etc. from the Nort!r. 
_ _ _Atlantic range to selected countries, in effect as of summer 1939 

Belgium, Germany, United 
Kingdom, and TrieBte..-----

Boutb Amerlcs--------------lapan •••••••••••••••••••• __ _ 

Bate 

Cents 
per 100 
pounds 

11 
81 
38 

Per long 
ton 

$8.94 
8.94 
8.61 

Destination 

Cblua, Manii&.------------
Austral.ia ••••••••••••••••••••• 
New Zealand..----------------Capetown •••••••••••••••• __ _ 

Bate 

Cents Per lone 
per 100 Con 
pounds 

36 
46 
61 
26 

18.08 
10.08 
ILU 
6.80 
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TABLE N-32 

Indicated differential on iron and steel finished and semifinished products, 
exported to countries other than Canada 

Indicated differential 
Export Domestic 1~---.,....---,----.--

Representative point rail rate mil rate To Europe 
to New to Jake and the 

To Europe 
To other and the To other 
points J Mediter- points J 

raneanl 
York port Mediter-

ranean I 

Centaper Cent1iC.er CentaiC.er CentaiC.er Per rll011 Per ell011 
100 lb. 100 • 100 • 100 • ton ton Pittsburgh. ___________________________ 

23 120 3 ------ii"" $0.60 -----$2:"20 BuJialo. ------------------.--- ______ •• 21 21 4.20 
Cleveland---------------------------- 26 26 16 5.20 3.20 
Detroit ••• ---------------------------- 29 29 19 5.80 3.80 

8~~---::::::::::::::::::::::::::::: '27 
----··m~ 

27 17 liAO 3.40 
26 14h 4)-S 2.90 .90 Youngstown __________________ -------- 25 113 12 2 2.40 .40 

Anderson •---------------------------- 35 123 12 2 2.40 .40 

I Export rail rate to New York, minus rail rate to Jake port. · · · 
• Indicated differential to Europe and tbe Mediterranean, minus 10 cents per 100 pounds or $2 per short ton. 
• To Cleveland. 
• To New Orleans, via berge. 
• For Dlinois other, Indiana other district. 
I To Toledo. 

TABLE N-33 

Estimated safling; on steel finished and semifinished producti exported to 
countries other than Canada, 1937 

Potential tonnage Unit Savings Estimated savings ' : 
To To To 

Producing area Eu- To En To Europe To . ' 
rope other rope other and other Total Total and coun-j and coun- Medi· coun· Medi· Medi· 
terra- tries terra- tries terra- tries 
Dean Dean nean 

------------------r--'-
P~r Per 

8/1011 811011 Shol1 811011 111011 , 
ttmB ttmB ttme tO'll tO'll 

Pittsburgh and North Ohio River. 372,644' 35,029 337,615 $0.60 $21,017 1 2l,il17 
Buffalo .• ------------------ ____ --- 63,552 5,974 57,578 4.20 ""$2."20" 25,091 $i26,"672" 161,763 Cleveland ________________________ 

12,999 1,222 11,777 5.20 3.20 6, 354 37,686 44,040 Detroit ___________________________ 
11,555 1,086 10,469 6.80 3.80 . 6, 299 39,782 46,081 

Chicago •••• ______ --_------------- 82,328 7, 739 74,589 6.40 3.40 41,791 263,603 296,394 Canton and Manafield ___________ 6,600 611 6,889 2.90 .90 1, 772 6,300 7,072 

~0:~~::::::::::::::::::::: 171,878 16,156 155,722 2.40 .40 as.m 62,289 101,066 
722 68 654 

-~-- ........ ................... .................... .. ................. ---------1-- ---Total, tributary area._----- 722,178 67,885 654,293 156,679 525,332 $681,911 
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TABLE N-34 

Exctss of transportation rates on certain iron and stu/ products to ulut~d 
for~ign mark~ts from stl~ct~d Uniud Statu producing centers OfJ~r rates 
from Unit~d Kingdom ports, Apri/1937 

[Dollars per long ton) 

Country or destination 

Venezuela: LaOualra ___________ c _________________ 
Maracaibo _____________________________ 

Colombia: Cartagena ______________________ 

.Japan: Yokohama •.•• ~--------------------

.Japan: Yokohama.. _______________________ 
China: 

Shangha'------------------------------H ongkong _____________________________ 
Bnu:U: Pernambuco __________________________ 

Bahia ••• ------------------------------Rio de .Janeiro ________________________ 

.Japan~ Yokohama .•• ---------------------~ 
China: • Shanghai _____________________________ _ 

Hongkong_ __________________________ ~-

Chlle: • · 

. ~=:rum::::::::::::::::::::::::::: 

-~ Excess or deficit over rates from 
· United Kingdom porl8 

RM~from ------,------,-------------
United 

Klnl(dom 
porl.ll 

9.04 
11.63 
8.63 
4.85 

8.118 

9.64 
8.93 

6.27 
. 6.92 

6.67 

6.00 

3.81 
3.81 

7.86 
7.56 

Cleveland 
Pittsburgh Baltimore 1----.------
viy :;:w direct Via Balli-I 

morel 

(A) BLACK SHEETS 

+4.61 •-0.08 +s.m 
+4.16 1-0.43 +4. i2 
+2. 79 -1.13 +4-02 

'+4. 74 +0.16 +6.30 

(B) TIN PLATE 

+0.61 -3.118 +1.17 

+0.55 -•.04 +O 511 
+0-66 -3.93 +1.22 

+3.82 +0.73 +5.88 
+6.17 +1.58 +6.73 
+4.42 -0.17 +4.118 

(C) STEEL BARS 

+a. 511 -1.00 +4.15 

+6.?8 +1.69 +6.84 
+5. 78 +1.19 +6.34 

+2.03 •-2.56 +2. 511 
+10.99 '+6.40 +11-55 

Feasible 
direct • 

+1.92 
+4.72 
+0.87 
+2.15 

-1.118 

-2.04 
-L93 

+2.73 
+3. 58 
+1-83 

+1.00 

+3.69 
+3. 111 

-0.56 
+8.40 

I Ocean rate from Baltimore to port or <'leoti nation plus export rail rate (1940) from Cleveland 10 Baltimcne. 
I Ocean rate from Baltimore plus $2 lliiTel't'nlial. 
• Ocean rate apr•llcable from New York only. 
• Rate applies on minima shipments or fill tons; less than 50 tons the rate Is $3 higher. 
• Black sheets, as: Sheets, )>lain and corru!lllted, Including bent and/or punched. 
Somu;B: Compiled from Tarlll Commlsslon,lrfiAIIII4 Stul, Report No.128, Second Series, table 2M. 

N OTB: + denotes ezcess; - denotes deficit. 
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TABLE N-35 

Excess of transportation ratu on iron and stul rails, and barbed wire, to 
selected foreign markets from selected United Statu producing centers ouer 
ratt.r from German ports, Antwerp and Rotterdam, as of Aprill937 

(Dollano pt'r long ton) 

Excess or deficit over rates from German ports, etc. 
Ratf' from 
German Cleveland Conntry of destination ports, Ant- Birming- Pittsburgh Baltimore wrrp, and ham via via Balti· Rott.erdam Mobile more direct Via Baltl- Feasible 

morel direct a 

(A) IRON AND STEEL RAILS 

China' 
Shanl!'hai .• -----·--------- +2.94 -o.~ +4.17 +1.02 

6.98 +.37 +2.44 -1.48 +3.67 +.52 Bong Konl!( -------·------
Brazil: Pernambuco •••••••••• 

6.~ I 
7.37 

~·~I 
+2.48 . +4.55 +-63 +6.78 +2.63 

(B) BARBED WIRE .. 

Brazil: Pernambuco •••••••••• 8.011 +2.411 +3.081 -1.511 +3-641 ~-49 

1 Orpan raw from BAltimore to port of destination plus export rail rate (1940) from Cleveland to Baltimore. 
I Oceso rate rrom Baltimore plus $2 differential. 

SouacB: Compiled from Tarllf Commission,Irota and Blul, Report No.l28, Second Series, table 224. 

N ou: + denotes excess; - denotes deficit. 

TABLE N-36 

United States imports of finished and semifinished iron and steel products 
by types, 1928-38 1 

Product Awrage 
1928-37 

Semiftnlshed: Groa• ton• 
Steel ingots, blooms, billets, etc... 10, 149 

Finished: I==== 
Concrete reinforcement bars ______ _ 
Hollow bar and steel drilL •••••••• 
Other steel haro -----------------
Iron bano and slabL---------------
WiFP rod• .... --------------------Bollrr and otbrr plate ____________ _ 
Sherts. skrlp and sawplate .••••••. 
Tin plate. Taggers tin, terne plata_ Struetural sbapes ________________ _ 

ShPet piling .. ----------------·-
Rails and fa.•tenlngs. -------------
Cast-Iron pipe and ftttlnga. ------
Malleable cast-Iron pipe llttlnga 

advanced.-------------------·--
Welded pipe •••••••••••••• --------

111,5112 
11,395 

132,891 
1,466 

13,434 
1,617 

16,8119 
997 

148.068 
11,167 
7.~6 

13,486 

1182 
'6,437 

Product Average· 
1928-37 

Finished-Continued. Groa• tOft I 
Seamless tubes.................... a 13, 448 
Barhf'd wire .. -------·--·-·--···-· 11, 547 
Round iron and steel wire......... a, 867 
CovPred wire and rable........... 49 
Flat wire and strip steeL......... 1, 999 
Wire rope and strand............. 2,177 
Other wire ••••••• ~---------------- 1, 246 
Cotton ties. ----------------------- 14,741 
Hoops and bands, n. e. 1.......... • 22,655 
Nails, tacks. staple!.----·······-·- 11, 623 
Bolts, nut•, and rivet&............ 413 
Horse and mule shoes____________ t 321 
Castlnga and rorginga............. 11, 966 

Totalllnlshed ................... 1--271-, -68-3 

Total semll!nlshed and llnlshed. 281, 732 

I Not lncludln~r pig-Iron, sponge Iron, ferro-alloys or IICrap. 
I 7·ye81' average 1931·37. 
I f.yf>Br average 1935-38; 
• S.year averlll!f' 1930-37. 
I The sum or the Individual 1928-37 averages for ftnl•hed Iron and steel products differs from the true 

1928-37 avera~"· namely. 27l,li83 long tons, by 39.495 long tons. The difference is due to the fact thatror 
seven products shown a 7-year period was used, lor three products a 4-year period, and for one product an 
&-year period was used In computing tbe respective averages. 

BnURCB: Years 1928, 1936, 1937, 1938 compil•d by Tarllf Commission from special Reports of Department 
of Commerce; year&l929-35 inclusive, Tariff Commission, lrota and Steel, Report No.l28, p.135, t. 63. 
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TABLEN-37 

United States imports of semiftnulud ana finished if'Ofl. and steel pt'oducts by 
· countries, 1928-38 1 . 

Average, 
11121H17 

Average, 
11121H17 

'»etgtom-Liuemburg. ••••••••••••••••• 
.T..rm91oM 

112,050 
80,5UI 
22,813 
43,li69 
10,656 
2,541 

Aostrla----··-····--··------··--·--- I-.~ Oennall)o __________________________ _ 
Iapan •••••••••••••••••• -............. 446 
C8oll8da............................... 7,0311 
All othen............................. 0811 

Sweden •••• ----------------·---J'nmce _______________________________ _ 

United Kingdom__ ••••••••••••••••••• 
Netberlallds •• -----·-··--------------Csecboslovakla...--------------------
Nonr&Y-----------------------------

756 
403 

TotaL.------------·------------1--281-,-732-
Total otbar than Cllllllda-............ 27t. 6111 

t No& lncloding pig lron,BPODP Iron, feno.elloJIIGriiDJ). 

8oUIICII: Depar&ment of Commerce, Bpeelal Repts. t928,1937J.1938. Tariff CoiDIDiaaloo Bepcd No.. 1211. 
1ro1t ODd BUd, p. 137, 1929, 1931~. 1930 aompiled bJ' Tarill \JOIDIDiaalon. 

TABLEN-38 

Potential tonnage in if'on and steel semiftnulud and ftnulud pt'oducts imp01'ted 
. othef' than jf'om Canada 

Ohio---------------------------------·---------------------
~:;~_::=::::::::::::::::::::::::::::::::::::::::::::: 
MicbigaD ••• --------------------------------·-··-------------
Wiaoonain ••••• ----------------------------------------------~ 

Totallriba&arJ" -------------------------------------

New York--------------------------------------------~-------
~~~:::::::::::::::::::::::::::::::::::::::::::::::::: 
Waabington, Orecon.lllld California •••••••••••••••••••••••••••• All otbar StateL _______________________________________________ _ 

Total UDited BtateB...------------------------------------

P-tof 
United StMell 
total COD811IDJ)-
tiOD of indll8-
erial finisbed 

steeJI 

1.0 
:1.0 
8.0 

2LO 
:1.0 

42.0 

12.0 
8.0 
2.0 
5.0 

83.0 

100.0 

PoteDtlal tmmage otber 
than from Cllllada 
(loDgtoDa) 

AIIIIDIII BeaauDall 

:M,722 1t,339 
6,49t 3,187 

21,975 12,746 
li7,685 33,467 
6,49t 3,187 

116,370 418,815 

32,963 18, 118 
16,482 11,560 
6,49t 3,187 

13,736 7,966 
110,1148 62,578 

274,693 Ui9,321 

• Baaed oa &be distrlbutioo of 31,800,000 long too• of steel products. Ezcludes ralls, Une pipe, and highway 
llteel, wbfcb 118U81Jy 18 ready for consumption and movea directly to point ol U8ll. £%eludes all steel un
clalllfted or unknown u to eoDIUIIling induatry. 
. I Baaed OD 68 perciiD&. 

BOUIICII: Pereeot ofUDited Btatea total eonsomptloD of induatrlal finlsbed steel, U.S. Tarill CommlssiOD, 
Report No. 128 (Beeood Seriea) Inm IJfUJ Sted, p. 325. Total tolliUige other thaD from Cllllada eompiled 
from Forelga Gbm,_crllfUJ Nuigoliora ojU.. UBiUtl Stolea,11121H17. 
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TABLE N-39 

Import rates on stul products from Ntw York, N. Y., to sel~cted points 

[Cents per 100 pounds] 

Articlell in note 1 Articles in note 2 Articlee in note 3 

To-
Carlot Less than Carlot Less than Carlot Less than 

carlot carlot carlot 

Bu1falo, N. Y---······-····-- 34 '" 38 '" 26 '" Erie, Pa ••••.••••••••••••••••. 39 49 43 49 26 49 
Cleveland, Ohio •••••••..••••. 41 148 42 148 130 148 
Detroit, Mich .•••••••••••••.. 43 154 47 154 133 154 
Cincinnati, Ohio.------------ 46 154 46 154 134 154 
Chicago, ID------·----------- 62 166 58 166 140 166 
Milwaukee, WiS .••••••••••••. 62 167 58 167 141 167 

1 PubHsbed as import rates.. Other ratell are domestic ratell and apply, as well, on import tramc. 
Norz 1.-ADowed seamless tubell, flat wire and steel strips, tool steel and hollow drill barri, tin plate. 

round iron and steel wire, wire rope, barbed wire, nails and staples. 
N OTB 2.-8boe tacks, iron or steel tacks, other than shoe; iron or steel, with steel heads. 
Norz: 3.-Wire rods. · 

SoUBa: American Iron and Steel Institute, special compilation. 

TABLE N-40 

Estimated sauings on iron and steel s~mifinish~d and jinish~d products 
imported oth~r than from Canada 

AD·rsll 
rate from 

Representative points f::k 
City 

Rail rate Unit B8vings 
from lake l--~---ltf;;~~- Estl-
port to nage .mated To consuming Statell consum- Cents Per (long sav-

iugpoint ~~~00 1~: ton) ings 

--------1------1--------------
Ctnt1per Ctnllper 
100 lbB. 100 lbl. 

New York.---------------- Buffalo.............. o. 44 ---------- 0.44 $9.86 
Pennsylvania •••••••••••••• Erie_________________ .49 ----------
ohio {Cleveland........... I. 48 -··-------

----------------------- Cincinnati I 54 10 36 

~a~~~~~~~~~~~~~~~~~~ !~~~~~~~~~~~ ----·:t~- =====~~~~= 
.49 10.98 
.48 10.76 
.19 4.26 
.17 3.81 
.66 14.66 
.54 12.10 
.lrl 16.01 

Total tributary area •• -·-···---------------- ---------- ---------- •••••••• --------

• Less than carload lots. 
1 Not estimated. 
•From Cleveland. 
• From Detroit. 

~~ ~I) 
I) 

7,169 $77,067 
7,170 30,644. 
3,187 12,142 

12,746 186,667 
33,467 404,830 
3,187 47,837 

66,916 767,987 



Appendix 0 

WOOD PULP AND NEWSPRINT 

. Section 1 

PRoDUCTION, CoNSUMPTION, AND IMPORTS oF WooD PuLP 

The United States is the largest wood pulp-producing country in the world. 
Between 1929 and 1938 minimum production in this country amounted to 
3,800.000 short tons in 1932 and maximum production reached 6,600,000 short 
tons in 1937. As shown in table 0-1, Canada is the second largest producer of 
wood p••lp, closely followed by Sweden and Germany. Boland and Norway are 
other important producers. 

The State of Maine is the largest producer of wood pulp, followed. closely by 
the State of Washington.. Wisconsin is the third largest producer and New 
York the fourth in importance. 

In the United States there have been tbrl'e nistinct movements in production. 
One was the early growth of a large pulp industry in New England, which is still 
important but has been losing ground in relation to the rest of the country,'due 
partially to receding forests and partially because machinery is old, making many 
mills marginal producers. The second has been the growth of the pulp industry 
in the Pacific Northwest. The third development, the most recent, has been 
the growth of the pulp industry in the South-a development of the past 
decade. During all of this time the pulp industry of the Lake States developed 
gradually, having come to an important place following _the early New England 
growth. 

In spite of the fact that the United States is the largest producer of wood pulp 
in the world, it still consumes a greater amount than it produces, and conse
quently depends to a substantial extent upon imports from other countries. 
In table 0-2 are presented figures, from 1916 to 1938, of domestic production, 
imports, exports, and apparent consumption. It appears from this tahle that 
since 1929 annual retention of wood pulp in the United States has varied between· 
a low of 5,194,000 short tons in 1932 and a high of 8,645,000 short tons in 1937. 
During this time, between 22.8 percent and 31.6 percent had to be imported. The 
average annual gross imports during the decade 1929-38 amounted to 1,886,000 
short tons, which was 28.1 percent of the average annual retention, amounting 
to 6,711,000 short tons.• 

The principal countries from which the United States purchases wood pulp for 
import are shown in table 0-3. Of the average annual imports during the 
period 1929-38 of 1,885.260 short tons, 830,200 short tons, or 44 percent, came 
from flweden, and 599,210 short tons or a little less than a third from Canada. 
Finland, Norway, and Germany were other principal exporters to .the United 
States. -

An examination of the seasonality of wood-pulp imports during the years 1937 
and 1938 shows that about 63 percent entered United States customs districts 

1 Department or Commerce, Trade Promotion Series No. 182, United Statu Pulp and Paper Indual'fl, 
table 8, pp. 67-69. 
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during the months of May to November, inclusive; in other words, applying 
this to the 1929-38 average annual imports, the in-season movement would be 
63 percent of 1,885,260 tons, or 1,187,714 tons. 

The moat important port of entry for imported wood pulp is New York. 
In 1936, 328,540 short tons, out of total United States imports of 2,277,500 abort 
tons, entered the United States via the New York customs district. Similarly, 
in 1938, 270,155 abort tons out of total United States imports of 1,710,393 abort 
tons came through this district. Aa shown in table 0-4, next to New York, 
Maine and New Hampshire customs district are the important points of entry 
for wood pulp. The Michigan customs district is third and the Philadelphia 
customs district fourth in importance as points of entry. 

The question that confronts ua is to determine how much wood pulp is trans
ported into the tributary area of the Great Lakes from the Atlantic coast, by 
what means it is now being transported, and how much potential tonnage there 
might be if the St. Lawrence Seaway were constructed? 

Section 2 

CoNSUMPTION .IN THE TRIBUTARY AREA 

The United States has a deficiency in all the principal types of wood pulp 
that are utilized in papermaking and other industries. The following tabulation 
indicates the extent of deficiency of the different kinds of wood pulp in the United 
States as a whole during 1935: • 

Kinds or wood pulp Production Consump
tion 

Excess or pro
duction <+> 

consump
tion(-) 

Thousands or short tons 

-964 
-618 
-m 

-4 

' ~:!l~~~~-::::::::::::::::::::::::::::::::::::::::::::::::::: ~: = ~ g: 
Ground wood ••• -------------------------------------------- 1, 3M 1, 563 
Soda.--------_ •• ----------------._ •.• _------ ••.••• ----•. _... 396 400 
Other •~------------------------------------------ --------~- 130 132 -2 

~-------r-------1 
TotaL------------------------------------------------ 4, 944 6, 736 -1,792 

1 Except In the South, production or "other" pulp consists of screenings. In the South the 1lgures for 
production or other pulp cover semichemical pulp and screenlngs. 

In: 1935 it appears there was a deficiency of 1,792,000 short tonsofwoodpulp. 
More than half of this deficiency was in sulphite wood pulp, and about a third in 
sulphate wood pulp. The geographical spread of this deficiency gives a signifi
cant clue with regard to the movement of wood pulp between regions. The total 
deficiency of 1, 792,000 short tons for the United States as a whole was spread 
between different wood pulp producing and consuming regions, as follows: 1 

Thowanb 
of Bllort tom 

Northeastem region---------------------------------- -1, 101 
Lake and Central region------------------------------ -882 
Southem region_------------------------------------ -96 
Pacific region----------------------·----------------- +287 

. Total-------------~-------------------------- -1,792 ----
1 Tarl1f Commission, Report No. 126, Wood Pulp and Pulpwood, 21 Series, 1938, p. 11. 
1 Tarur Commission, op. cU., p. 11. · 
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Another significant fact is that in every one of the regions of the United States,
the capacity of pulp mills is greater than actual production; in some cases, as in 
the N ortheastem region and the Southern region, greater even, than total consump
tion. In spite of this fact, however, large amounts of imports as has been pointed 
out, have been brought into the country from the Scandinavian countries and 
Canada. · 

The Lake and Central region comprises the Lake States of Michigan, Wiscon
sin, Minnesota, Ohio, Indiana, and Illinois, and, further, the States of Iowa, 
Missouri, and Kansas. The production of wood pulp is concentrated largely in 
Michigan, Wisconsin, and Minnesota, which are also large producers of paper 
and paperboard. Ohio produces some wood pulp, but is important chiefly as a 
consumer. The other States in this region are not producers of wood pulp, but 
manufacture paper and board. This region accounted for nearly half of the 
United States deficiency of wood pulp in 1935. Out of the total deficiency of 
1,792,000 short tons, 882,000 short tons were in the Lake and Central region. 
This deficiency was distributed among the different kinds of wood pulp as follows: ' 

Kinds of wood pulp I Production 
Excess of 

Consump. production(+) 
tion consump-

tion(-) 

Thousands of short tons 

Sulphite •••••••••••••••••• ~-----·-··-----·-·--·------------- 870 907 -637 
Sulphate'··----·--------------------··-··------------------ 217 426 -209 Ground wood_______________________________________________ 284 372 -88 

Soda .••••••••••••••••• ------------···------------------·---- 54 101 -47 
Other •------·--···------··-·-·-······-------------·-------· 7 8 -1 

Total ••••••• -----·-·--·-·· ••••• -------------------·---~----::93:-:2-l----:1:-, 8:-1:-4 ·l------88-2 

• The small qUIIDtlty of sulphate produced In the Northeastern region I~ combined with the Lake and. 
Central mrton. 

• See footnote 3, p. S. 

Sulphite Pulp. 

The analysis of wood pulp shipments must be made by kinds of wood pulp, as 
each kind has different points of origin and consumption. The total consumption 
of sulphite pulp amounted to 907,000 short tons in the Lake and Central region. 
This was exactly half of the total consumption in the Lake and Central region 
of 1,814,000 short tons. There were only 370,000 short tons of sulphite pulp 
produced in this region. Consequently, 537,000 short tons had to be brought 
in from the outside. 

The break-down of the total consumption of sulphite pulp in the Lake and 
Central region in 1935 shows the following sources of origin: • 

·short tom 

Regional production--------------------------------- 358, 000 
Other domestic sources-------'"----------------------- 134, 000 

•Ibl4, 

Total domestiC-------------------------------- 492, 000 
== 

Imported from Canada_______________________________ 76, 000 
Imported from Europe·------------------------------ 339, 000 

Total imported ________________________ ;,. ______ 415, 000 

Total domestic and imported _______________ 907,000 

• Tar111 Commflll'fon, op. cit., p. 170, table 73. 
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Thus it appears that 415,000 short tons were obtained from foreign sources, 
principally European; In other words, of the total deficiency of fi37,000 tons of 
sulphite pulp, 339,000 short tons were supplied from Europe and 7G,OOO short 
tons from Canada. The rest of the deficiency was obtained from domestic 
sources as follows: • 

Thml8and• of 
1horllom 

Northeastern region _______ ------------------------------- 39 
Southern region_---------_------------------------------ 10 
Pacific Coast-------------------------------------------- 85 

Total domestic sources----------------------------- 134 

In 1935 the United States imported the following amounts of unbleached and 
bleached sulphite from foreign countries: ' 

Country 

---------------------------------------1 
bl~ghed I Bleached I Total 
sulphite sulphite 

Canada, ____________ ----- _________________________________________________ _ 
B weden __________________________________________________________________ _ 
Norway __ ----- __________________________________________________________ _ 
Fin !and---------_________________________________________________________ _ 
Germany ________________________________________________________________ _ 
Other countries ___________ ------ __________ ---- _____ ----- _________________ _ 

75,029 
377,320 
16,539 

146, 166 
50.024 
27,948 

Short tons 

225,773 
69,237 
52,407 
29. 550 
30,231 
22,226 

300,802 
446,557 
68,946 

175,716 
80,255 
50.174 

TotaL-------------------------------------------------------------- 693,026 429,424 1,122, 450 

The principal country from which bleached and unbleached sulphite is imported 
is clearly Sweden, followed by Canada. 

Wisconsin, Michigan, and Ohio are the chief States co111suming sulphite in the 
Lake and Central region. Nearly 90 percent of the total regional consumption 
reported to the United States Tariff Commission in 1935 took place in those 
States. Of the remaining 10 percent, more than half was consumed in Minne
sota, and most of the rest in Illinois and Indiana. Unquestionably, therefore, 
the deficiency of 537,000 short tons of sulphite pulp in this region occurred in the 
tributary area of the Great Lakes. In Wisconsin predominantly domestic pulp 
was used, although both unbleached and bleached sulphite pulp were also imported 
in substantial quantities.& In Michigan and Ohio, imported sulphite exceeded 
domestic pulp in consumption, the excess being principally in unbleached sulphite. 

In the Lake and Central region, there were four districts which accounted for 
nearly 85 percent of the imported and 75 percent of the domestic, or about 80 
percent of the combined domestic and imported bleached sulphite consumption 
reported in 1935. These four districts also consumed about 70 percent of the 
domestic and imported unbleached sulphite pulp. These important sulphite 
consuming districts and the percentages of the regional total which they accounted 
for, were as follows: u 

Perrtrtlogt of 

OI~Id. 

regional total 
Southern Ohio and eastern Indiana________________________ 24 
Southeastern Michigan and northern Ohio__________________ 4 
Southwestern Michigan ____________________ -------_------ 18 
Eastern and central Wisconsin ____________ ------ ___ ------- 30 
Other not included in districts----------------------------- 24 

' Ibid, table 66, p. 163, and table 67, p. 164. 
I Ibid., p, 175-6. 
t Ibid., p. 176. 
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Ap further ·break-down of the consumption of these districts shows that 53.4 
percent of the bleached and unbleached sulphite consumption was from domcstio 
sources, and 46.6 percent from foreign sources. The foreign supply was divided 
between Canada (9.7 percent) and Europe (36.9 percent). The proportion of 
the total consumption of bleached and unbleached sulphite by districts and by 
sources is given in the brief tabulation below: 10 

Region 
Pm!ent of total Percent of total Total for 
domestic wood imported wood district 

pulp pulp 

Bouth•rn Ohio and eastern Indiana_________________________ 6. 9 17.0 23.9 
Southwestern Michinn and northern Ohio_________________ 2. 3 1. 6 3. 8 
SoutbwPstern Michigan_____________________________________ 3. 5 14.4 17.9 
Eastern and central Wisconsin______________________________ 25.6 4. 7 30.3 
Points outside above districf.8_______________________________ 16.1 9. 0 24.1 

TotaL------------------------------------------------1----53-.-4+---46.-6-1---100-.-0 

From this tabulation it is quite clear that a large proportion of the consumption 
of sulphite in the southern Ohio and eastern Indiana district was imported pulp. 
The same was true of the sulphite consumed in southwestern Michigan. On the 
other hand, eastern and central Wisconsin received less than 5 percent of its 
total consumption of sulphite from abroad. 

Application of these percentages to the total consumption of sulphite pulp of 
907,000 short tons in the Lake and Central Region, yields a break-down by 
sources of origin and destinations as shown in table 0-5. It is clear from the 
break-down in table 0-5 that 423,000 short tons were imported from abroad, of 
which 335,000 short tons were from Europe and 88,000 from Canada. 

The largest movement of domestic sulphite pulp came from producing mills 
in the Pacific Northwest, where there was an excess of production over consump
tion, and whence a considerable amount of western pulp was shipped by rail to 
the westerly portions of the lake and central region. 

Practically all of the sulphite imported into the United States from European 
countries moves from Baltic ports by freight liners and chartered vessels through 
North Atlantic ports and thence by rail; or through Montreal and Sorel, Canada, 
where it is transshipped to canal and lake vessels and sent to South Haven and 
Detroit, Mich., Green Bay, Wis., and Toledo Ohio. 

In 1935 about 25 percent of the imports of European sulphite pulp to North 
Atlantic ports moved into the eastern portions of the lake and central region, 
and of course all of the imports through lake ports were probably consumed in 
this area. In 1935 the following quantities of European imports of sulphite pulp. 
took place: II 

Short ltm11 

Atlantic eoast ports---------------------------------- 589,000 
Lakeports·----------------------------------------- 203,000 
Gulf ports__________________________________________ 14, 000 
Pacific coast ports___________________________________ 16, 000 

Total---------------------------------------- 822,000 
Thus, of the 335,000 short tons of sulphite pulp imported from Europe into 

the Lake and Central region in 1935, 203,000 short tons came through lake ports 
and presumably 132,000 short tons by rail from Atlantic coast ports.u 

II Ibid., p. 177. 
II Ihld., table 80, p. 179. 
" Totalsulpblte Imported In the central region from Europe In 1935 wu 334,683 tons (table o-6) of which 

203,000 tons were reported received via Lake ports; the dlfterence Ia 888Dmed to have moved by nU •. 
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Sulphate Pulp. 
The Lake and Central region had a total consumption of 426,000 short tons of 

sulphate pulp in 1935. Of this, 217,000 short tons were produced locally and 
209,000 short tons represented net deficiency which had to be brought in from 
the outside. The 209,000 short tons of deficiency were obtafued as follows: u 

Blum 111111 
From mills in Southern region_________________________ 7, 000 
Imported from Canada------------------------------- 32, 000 
Imported from Europe------------------------------- 170,000 

Total---------------------------------------- 20~000 
The total consumption of 426,000 short tons of sulphate in the region was 

divided among the important districts within the region as follows: u 
PerU'IIlof 
regional 
~ 

comumptiofl 
Southern Ohio and eastern Indiana________________________ 18 
Southeastern Michigan and northern Ohio__________________ 13 
Southwestern Michig"n---------------------------------- 9 
Eastern and central Wisconsin---------------------------- 32 
Other points not included in districts_______________________ 28 

Total-------------------------------------------- 100 
. In Wisconsin and Minnesota, domestic sulphate pulp constitutes the great 
bulk of consumption. In Michigan, also, a substantial amount of consumption is 
domestic pulp, which is consumed by the produci,ng mills themselves. However, 
more than half of the consumption is imported. In the other sections of the 
Lake and Central region, most of the requirements are met by imported sulphate 
pulp.u The 28 percent of the total consumption in the above tabulation con
sumed at points other than those included in the districts named was distributed, 
18 percent in Michigan, Wisconsin, Minnesota, and the rest in other scattered 
parts of the region." 

In addition to the Lake and Central region, in 1935 the Northeastern region 
consumed 346,000 short tons of sulphate pulp. All of this was imported: From 
.Europe, 289,000 short tons, and from Canada, 57,000 short tons." North
western New York, one of the districts important in the consumption of sulphite 
pulp, is not of great importance in the consumption of sulphate pulp. On the 
·other hand, central and northern Vermont and New Hampshire, which are of 
little importance as consumers of sulphite, take substantial quantities of sulphate 
pulp. 'These two districts, in 1935, accounted for 32 percent of the total consump
tion in the district. However, since New Hampshire and Vermont lie east of the 
St. Lawrence, their consumption of sulphate pulp will be left out of consideration. 
The north central New York area consumed 9 percent of the 346,000 short tons 
of imported sulphate pulp, or 31,000 short tons. It is likely that a large part of 
this amount is Canadian sulphate pulp, since most of the 57,000 short tons of 
imported Canadian pulp in 1935 was consumed in the north central New York 
region and in New Hampshire and Vermont. 

In addition to the Lake and Central region, as above described, included in the 
Great Lakes tributary area, one must take into account firms located in northern 

11 Tarlft Commission, op. cit., table 97, p. 2111. 
14 lbltl., p. 221. 
II Jbid., p. 221. 
II Jbld. 
tr Ibid., p. 219. 
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and western New York, which require wood pulp for paper manufacturing.. Such 
firms are located in the proximity of the St. Lawrence and Lake Ontario. In 
1935 there was a total consumption of 1,251,000 short tons of sulphite pulp in the
Northeastern region;'' 625,000 short tons were imported, divided as follows: 
449,000 short tons from Europe, and 176,000 short tons from Canada; of the total 
consumption of 11251,000 short tons in the northeastern region, 17.4 percent, or 
217,674 short tons, were consumed in the north central and northwestern New 
York and northeastern Pennsylvania area, around Brownville and Niagara Falls, 
and west of Niagara Falls near the shores of Lake Erie." More than half of the 
217,674 short tons, in 1935-or in actual figures, 125,100 short tons-were im
ported. This was distributed in Canadian sulphite pulp, 77,562 short tons, and 
European sulphite pulp, 47,538 short tons. The amounts by source of origin of 
sulphite pulp consumed in these areas are summarized below: 

Total I Totai I From 1· From I Total domestic Canada Europe imported 

Short tons 

North central Nt>w York.--------------------------- 95,076 37,530' 22,518 35,028 57,546 
Northweootem New York---------------------------- 122,598 55.044 55,044 12,510 67,5M ---------------Total. _____________________________ ------------ 217,674 92,574 77,662 47,638 ' 125, 100 

Mechanical Pulp. 

In 1935 total consumption of ground wood or wood pulp produced by mechan
ical means amounted to 372,000 short tons in the Lake and Central region. Of 
this amount, 285,000 short tons were for domestic mills in the same region, and 
the remaining 87,000 short tons were imported, 60,000 short tons from Canada 
and 27,000 short tons from Europe.to As only about one-half of 1 percent of do
mestic ground wood used in the area was transported over distances sufficiently 
great to warrant shipment by rail, there is no problem involved of shipping 
domestic mechanical wood pulp to the Great Lakes region. 

Mechanical pulp imported from Europe is introduced into this region in the . 
same manner and under the same general conditions as sulphite and sulphate 
pulp. The greater part of th~ movement of Canadian mechanical pulp came by 
rail. Some mechanical pulp from mills located on or near lake transport facilities 
came by boat. 

In 1935, 191,000 short tons of gro~nd wood were received from abroad in the 
United States, of which as stated above 87,000 short tons were consumed in the 
Lake and Central region, and most of the rest in the northeastern area. However, 
it is impoBBible to allocate the consumption of the northeastern area so as to show 
how much of it might have been taken by mills in the tributary area, and hence 
ground wood for this region as potential traffic for the St. Lawrence will be 
disregarded. 

Summary of Imports into Tributary Area. 

Summarizing the foregoing calculations of importation of sulphlte, sulphate. 
and ground wood pulp into the lake region and north central and northwestern 

liJbitl., p. 169, table 72. 
lllbftl., p. 175 . 
• Ibid, table 108, p. 237. 
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New York districts, we obtain a total of 868,000 short tons brought into these 
areas from Canada and Europe, distributed as follows: 

Total lcanadRI Europe Total !canada! Enrope 

Short tons Short tons 

Lake region: New Yorlr region: Sulphite ___ • _________ 
423,000 88.000 33~.000 Sulphite.------------'z""~ Sulphnte ------------ ~2.000 32.000 170.000 Sulphate _____________ 

~I 31,000 --------Ground wood _______ 87,000 60,000 27,000 
TotaL------------- 868, 000 288, 500 &79, 500 

At the beginning of this section v.-e had the deficiency of different kinds of pulp 
during 1935 in the lake and central region. In the light of the preceding analysis, 
it appears that all of this deficiency, except in sulphite, was met by imports. In 
the case of sulphite, nearly 80 percent was obtained from foreign countries. The 
distribution of the supply of deficiency by sources of origin may be summarized 
as follows: 

DeOcleney 

SnppliM rrom 
Supplied Supplied Uniled Slates 

from Canada from Europe sonrl'e!! out
side region 

Short tons 

Snlphtte_______________________________________ 537,000 88.000 335.000 114.000 
Sulphate_______________________________________ :Jl9, 000 32. 000 170, 000 7. 000 
Ground wood---------------------------------l---ss._ooo_l-__ oo_._ooo_l-__ 27_._ooo_l-__ l_._ooo_ 

TotaL~------------------------------ 834, 000 180, 000 li32, 000 122.000 

Thus, 712,000 tons, out of a total deficiency in the Lake and Central region of 
882,000 short tons, were supplied from Canadian and European sources.ll 

It was indicated above that 203,000 short tons of European sulphite pulp 
were imported into the United States through lake ports. Presumably, the rest 
of the European imports of sulphite into this area, or 132,000 short tons, came by 
rail from North Atlantic ports. It would be assumed that the 203,000 short 

· tons of European pulp that arrived at lake ports came via the 14-foot canals on 
the St. Lawrence. Examination of the Canadian Canal Statistics for 1935 
indicates that there were 336.000 short tons of wood pulp which traveled from 
Canadian ports to United States ports via the St. Lawrence Canal.11 An addi
tionalJG,OOO tons came from other sources via the canal to United States lake 
ports, or a total of 352,000 tons traveling up the St. Lawrence canals during 
1935. As the Tariff Commission reports that 203,000 tons of European pulp 
came into lake ports in that year, it would be assumed that all but 16,000 tons 
of them were transshipped at Montreal, and thereby appeared in the Canal 
StatistiCB as shipments from Canada to United States lake ports via the St. 
Lawrence. In other words, if we assume that all of the 16,000 tons came from 
Europe direct, then the difference between 16,000 tons and 203,000 tons, or 
187,000 tons, consisted of European pulp that was transshipped at Montreal 
for United States lake ports. The difference between this figure and the total 
of 336,000 tons from Canada to United States ports, or 149,000, must have been 
Canadian pulp moving into the United States via the St. Lawrence to Jake ports. 

II See text tahle, pp. 297, 302. 
" CBDBda, Dominion Bureau of Statistics, Conal Stamtkl, 1935, table ~. p. 34. 
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, Since th~ total imports from Canada to the tributary area were esti~ated hi 
this year at 288,500 tons, it would sel'm that the rest-at least 139,500 tons
came by rail from Canada into the tributary area. The total importation from 
Europe into the tributary area was estimated at 579,500 tons. As 203,000 tons 
came into lake· ports via the St. Lawrence, then the difference, 376,500 tons, 
must have come into this area by rail.a 

Table Q-4 of this text shows that customs receipts of wood pulp in the St. 
Lawrence, Duluth-Superior, west Michigan, Ohio and Wisconsin districts 
amounted to 567,000 short tons. The difference between estimated Canadian 
and European shipments to this area and the receipts at the customs districts in 
the same region amounts to 75,500 short tons. This must be explained by the 
fact that in our estimates of receipts we have eliminated certain regions adjacent 
to these customs districts-for instance, New Hampshire and Vermont near the 
St. Lawrence district-from our calculations. Also, we have not considered any 
imports of soda pulp that may have entered into this district. Since our estimates 
are below the receipts in those customs districts, it may be said that our estimates 
of consumption of Canadian and European pulp in the region during 1935 are 
well within conservative limits. 

The following brief tabulation summarizes the routings of imports into the 
north central-northwestern New York and lake and central regions: 

Total St. Lawrence 
River Rall 

Bhorllofll 
288,500 149,000 
579,500 203,000 

868,000 352,000 

It may be asserted that the present discussion, predicated upon a study of the 
1935 situation, is not representative of later years. This, however, is not borne 
out by an examination of domestic production, import, and consumption figure.,. 
Imports in 1935 were but slightly higher than the 10-year average, 1928-37. 
In 1936 and 1937, imports were substantially higher. The increase in the pro-· 
duction of wood pulp in the tributary area has been slight. 

The important change in the situation, of course, is the destruction of the normal 
production market structure of the wood-pulp industry as a result of the European 
war. This situation, however, is too uncertain to be made a part of this report. 

At the end of the preceding section it was stated that 63 percent of the im
ports moved into the United States during the open navigation season from May 
to November, inclusive. If this percentage is applied to the total imports into 
the tributary area as calculated-namely, 868,000 short tons in 1935-the im
ports during the open navigation season would be 546,840 short tons. Since, 
however, 352,000 short tons came up the St. Lawrence during that year, then 
194,840 tons must have entered the tributary area during the season of open 
navigation by rail. What proportion of this rail movement in the open naviga
tion season came from Europe and what proportion from Canada cannot be 
definitely discovered, since no information is available on the subject. J<'urther
more, we cannot study in detail the distribution of this incoming rail movement 
during the open navigation season t,y points of destination. However, if we 
assume that the same proportion from each principal source of origin came into 
the United States during the open navigation season by rail as during the whole 

• The total 1m porte from Canada and from Europe Into the lake region amounted to 491,500 tons (Canada, 
288,500 short tons; Europe, 203,000 short tons). 
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year of 1935, then we may say that 37 percent of 194, 840 short tons, or 72,090 shori 
tons, came from Canada, and the rest, 122,750 short tons, !rom Europe. 

Section 3 

PoTENTIAL SAVINGs oN THE TRANSPORTATION oF WooD PuLP 

INTO THE TRIBUTARY AREA 

The consideration of the potential savings that may be derived from the 
construction of the St. Lawrence Seaway must take into account the fact that a 
substantial amount of wood pulp travels over the 14-foot canals on the St. Law
rence. The origin of this incoming wood pulp via the St. Lawrence and the lake 
ports is in Europe and in eastern Canada. The savings in this particular case 
can be no more than the advantage of direct shipment by a deeper draft vessel 
instead of transshipment at Montreal and Sorel. Even tpough there is no addi
tional charge made in the present arrangements between importers, shippers, and 
consumers for transshipment, there is still a rate advantage, although a small one, 
between the direct route into the St. Lawrence from European points by small, 
shallow-draft Swedish and Norwegian liners and the ocean and lake rate where 
there is transshipment at some Canadian port. In 1935 and 1936, the following 
rates were effective from Swedish and Finnish ports to Great Lakes ports per 
short ton: 

1936 1936 

Ocean Lake Total Ocean Lake Total rate rate rate rate 
------1---

Lake Erie ports and Port Huron ______________________ $3.58 $1.78 $5.36 $3.58 $2.00 $5.58 
Lake Huron and eastern Lake Michigan ______________ 3.58 2.58 6.16 3.58 2. 91 6.49 
Chicago, western Lake Michigan, and Lake Superior __ 3.58 2.58 6.16 3.58 3.12 6. 70 

The direct rates on through steamers, compared with the 1935 transshipment 
rates, were $5.13 per short ton for points east of the Straits of Mackinac, and 
$5.58 per short ton for all points west. At these rates, there was a saving of 23 
cents per short ton on the through shipments from Swedish and Finnish ports to 
Lake Erie and Lake Huron ports, and a saving of 58 cents per short ton on ship
ments beyond the Straits of Mackinac. In this comparison, rail rates from lake 

· port to port of consumption are immaterial, since in both instances the same rates 
would be effective regardless of whether wood pulp came to lake port direct from 
European ports or whether it was transshipped at Montreal. In 1935, as it was 
shown in the preceding section, 16,000 short tons of imports came direct through 
the St. Lawrence from European ports, and 187,000 short tons came via the St. 
Lawrence through some Canadian port. On this 187,000 tons. some saving 
could, therefore, be achieved even at that time. Table Q-6 previously showed 
that about a third of the imports from Europe went to southwestern Michigan, 
and about 10 percent to eastern and central Wisconsin. As 18.5 percent of the 
imports from Europe went to points not definitely allocated in the Lake and 
central region, it may be fair to say that some 50 percent of the imports 
from Europe went to points west of the Straits of Mackinac. Hence, on 50 
percent of 187,000 short tons, or 93,500 short tons, a saving of 58 cents per short 
ton could be applied. This would have resulted in a saving to these points on 
t.he shipments arriving by lake of $54,230. If we apply a saving of 23 cents on 
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the rest, ali additional saving of $21,505 is shown, or a total saving of $75,735. 
This is on the basis of 1935 rates; it does not also allow for the fact that larger 
through-line.s might be able to offer better rates than the small Fjell Line boats •. 

The combination ocean and lake rates in 1936 were raised, as shown in the 
preceding tabulation. On the 1936 basis, the direct shipments showed savings 
of 45 cents in Lake Erie and Port Huron, 91 cents to Lake Huron and the eastern 
shore of Lake :Michigan, and $1.12 to Chicago and western Lake Michigan and 
Lake Superior. On the basis of these savings, about $135,000 could have been 
saved if service by larger vessels at the same rate as were offered by the smaller 
vessels direct from Baltic ports had been available in 1936, on the basis of 1935 
imports via lake ports. The combination rates via Montreal and the St. Law
rence in effect in 1939 were the same as those in effect in 1936. 

To estimate further savings that may be effected in the shipment of European 
pulp which travels by rail, rate comparisons between the ocean-rail rate via 
Baltimore and the ocean-lake-rail rates via . Montreal are presented in 
Table 0-6. It appears from this table that savings on ocean-lake-rail route over 
ocean and rail from Baltimore ranged between 22 cents to Chillicothe, Ohio, and 
$3.82 at Appleton and Wisconsin Rapids, Wis. If we were to substitute direct 
Europe to lake port rates in place of the ocean-lake rate, we would o_btain savings 
that range between 45 cents to Chillicothe and $4.40 at Appleton and Wisconsin 
Rapids, Wis. . 

On the basis of these rates of saving on the direct route over the ocean-rail 
combination from Baltimore, it would be conservative to assume that there 
might be an average saving of $2,00 a short ton on the estimated 122,751 short 
tons of European pulp" that was estimated to move into the tributary area by 
rail in 1935. On this basis, the saving on the rail movement of European wood 
pulp during the open navigation season might be put at $250,000, which would 
be in addition to the $135,000 which we estimated could have been saved on the 
movement of European wood pulp into the lakes via Montreal or Sorel, or a total 
of $385,000. This does not include any potential saving that may accrue on the 
shipment of Canadian pulp, estimated on the basis of 1935 imports at around 
72,090 short tons which entered the United States by rail during the open season 
of navigation, which might utilize the Seaway if deeper draft vessels could carry 
the wood pulp direct from such producing centers as New Brunswick to the lakes. 
However, on the assumption that if they could achieve substantial savings they 
would have used the present canals, no account is taken of the possibility of savings 
on this rail movement of Canadian pulp during the summer and fall months. 

This saving would be greater to the extent that there is now a larger rail move
ment into the tributary area than in 1935, for the simple reason that combination 
ocean-lake route has since then diminished in popularity, to some extent because 
lake port facilities for the receipt and storage of wood pulp are not considered very 
satisfactory. The consumers of wood pulp depend to a large extent upor frequent 
delivP.ry of rail shipments; however, there is nothing inherently difficult in the' 
development of proper facilities, since wood pulp is immune to atmospheric 
influences. Swedish and Finnish producers of wood pulp, for instance, on the 
Gulf of Finland, which is closed to navigation practically 6 to 7 months of the 
year, store the accumulated wood pulp hi open areas, until the navigation season 
is open. If this can be accomplished in the producing center, there would seem 
to be little reason why it could not just as easily be accomplished at the point of 
destination. Hence, it may be possible that with cheaper direct transportation 
facilities, not only would 63 percent of the annual importation be received in the 
open navigation season, but perhaps a larger proportion may be purchased, 
delivered, and stored during the late summer months for winter consumption. 
With such a development, the savings would certainly amount to more than the 
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$385,000 here indicated on the basis of 1935 consumption of in-season movement 
of European pulp. 

The foregoing estimates do not include any possible shipment of Pacific coast 
sulphite pulp, which is mo,•ed into the lake and central region. In 1935, there 
were 85,000 short tons of sulphite pulp brought into this region from the Pacific 
coast. It is possible that stE-amers returning from the West coast, after having 
delivered such supplies as automobiles and machinery from the tributary area, 
may pick up some of this cargo. It is possible that as much as 50,000 short tons 
may be brought back into the tributary area. The rates from the Pacific coast to 
Baltimore are around $6.50 per short ton. If this pulp could be picked up as 
return cargo at this rate, or even at a rate of $7.50 or $8 a short ton, there might be 
a saving of 1 to 4 dollars a ton on this shipment, even after allowing the rail rate 
from lake port to interior point of consumption. Assuming again an average of 
$2 a short ton saving, there might be an additional potential saving of $100,000 
on Pacific sulphite pulp that comes into the lake regions. 

Section 4 

PRODUCTION OF NEWSPRINT PAPER IN THE UNITED STATES 
AND CANADA 

The production of newsprint paper in the United States has been receding 
steadily since 1926. As a percentage of apparent consumption it has been 

· decreasing regularly for more than 2 decades. A corresponding increase has 
occurred in Canada's production and exports to us. The main reasons for the 
decrease in domestic output are apparent. The newsprint mills entered the New 
England area, where the main portion of the industry was located, long after the 
lumber operators. United States paper requirements grew rapidly and the 
supplies of pulpwood diminished more rapidly than before, receding further and 
further from the mills. Receding pnlpwood supp1ies meant increased costs. 
To keep up even in part with increased demand, the newsprint mills were forced 
either to import both wood pulp and pulpwood or move to other regions." The 
newsprint industry adopted the course of relocating in Canada, where supplies of 
pulpwood were more plentiful. 

The steady movement of mills from the United States to Canada can be well 
visualized from a study of table Q-7, showing United States production, imports, 
and exports of newsprint paper. This .table shows that while in 1914 the United 

. States produced 85.4 percent of the apparent dome.'!ltic consumption, there has 
been, with few exceptions, a steady decline in the country's ability to meet its 
demand, so that by 1939 it was estimated that only 26.5 percent of apparent news
print consumption requirements were produced domestically. 

Of the approximately 19 newsprint mills remaining in the United States, five 
are located in the tributary area, two in Minnesota, two in Michigan, and one in 
Wisconsin. It is estimated from data contained in Poat'a Paper Mill Directory II 
that capacity in the newsprint mills of the tributary area in 1940 is approximately 
231,350 tons per year. This does not represent actual production, however. In 
1939, for example, production of newsprint in this area was probably between 
200,000 and 210,000 short tons. This estimate is based on capacity of production 
in the area and the estimated rate of operations for newsprint mills in the United 
Statee during 1939. 

II Dl'partment of Agriculture, A NatfofuJl Plaft/or AtrnnltmJ Foreatrt, 1933, pp.197-267. 
II Pwt'r Papn MlU Diredo,, 1940. L. D. Post, Inc., N. Y 



APPENDIX 0 307 

As pointed out above, the loss in United States domestic production was Canada's 
gain. In 1913, for example, the Canadian newsprint industry was in its ,infancy. 
The tremendous growth of this "infant" industry can be seen from a study of table 
G-8. A study of tables o-1 and G-2 combined gives an idea of how our domestic 
industry declined to Canada's gain. It should be observed that newsprint exports 
are a vital part of Canada's economy. In the fiscal year ending March 31, 1938, 
they were the most valuable single export item.•• 

The present trend is well established; a possible future trend will be treated 
later in thie report. As pointed out above, the trend has been away from the 
United States to Canada. In existence today are a group of newsprint paper mi~ 
in Maine; three in New York State; those already mentioned in the tributary arE'a; 
one in 'Texas, and four on the West coast. It is possible that the factors which 
caused the former New England newsprint industry to decline may have a like 
effect upon some of the remaining mills in the northeast. 

In Canada, the chief area of production is in southeastern Quebec, in an area 
near the St. Lawrence River, extending from its mouth to Ottawa. The other 
main sections are scattered throughout the Province of Ontario, mainly near the 
lakes, with another group of mills in the far West. 

Exports of newsprint paper from the United States are negligible, and promise 
to continue so. · 

Section 5 

IMPORTS AND CoNSUMPTION oF NEWSPRINT IN THE 

UNITED STATES 

Total imports of newsprint paper into the United States have ris&n nearly every 
year, both in quantity and in percent of domestic consumption. This can be 
seen from table G-7. The principal source of imported newsprint has been 
Canada. In 1938, for example, Canada supplied 86.3 percent of all imported 
newsprint, and 62.7 percent of our consumption. Statistics of our imports of 
newsprint paper by chief regions of supply are given in table G-9. In addition 
to Canada, the United States imports newsprint from Finland, Norway, Sweden, 
and Germany. Average imports for 1928-37 from these countries amounted to 
7.2 percent of total United States imports of newsprint paper. 

In recent years, Finland increased her exports of newsprint paper to the United .. 
States and has gained a larger share of our total trade. For example, in 1922 
Finland supplied 2.5 percent of all newsprint paper imported into this country. 
In 1938 her share had increased to 6.6 percent. 

Table G-10 presents the 1928-37 annual average imports of newsprint via 
the customs districts of the Great Lakes and St. Lawrence region. Out of total 
United States imports in the 10 years 1928-37 of 2,317,000 short tons, 1,515,000 
short tons, or 65.4 percent, cleared through the customs districts of the Great 
Lakes. The most important districts in this area were Michigan, through which 
passed an annual average of 529,000 short tons; St. Lawrence, 418,000 short tons; 
and Buffalo, 256,000 short tons. 

These imports through the Great Lakes and St. Lawrence customs districts 
come almost entirely from Canada. This fact is demonstrated by the west
bound shipments over the canals on the St. Lawrence River and the Welland 
Canal for the years 1931-38 and by the 1931r-33 receipts by members of the 
American Newspaper Publishers Association as presented to the Interstate Com
merce Commission.~'~ For the years 1928-30, no figures are available on the 

• Canada. DominloD Bureau of StatlstiCII, flw Pulp liM Paper lfi4u.6tTr, 1937, p. 72. 
• Ex parte No. lU. Exhibit No. UD-P8. 
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movement of paper on the Canadian canals, but in the 8 years 1931-38, the 
annual average of up-bound through traffic to United States porta of all kinds 
of paper, but mostly newsprint, was as follows: n 

:From 
Canadian 

ports to u. 8. 
ports 

From U. 8. or T tal to U 8 otb~r portio to 0 
• • 

U. 8. porta porta 

ilt. L&wrenCP CanaL.· •••••••••••••••••••••••••••••••••• 
Wellancl Canal ••••••••••••••••••••••••••••••••••••••••• 

8/uwtlom 
79,-m 

136,410 

8/uwt 1008 
721 

1, 700 

Short ltml 
79,928 

137,170 

• 
During the 8 years over either canal system, 99 percent of the up-bound move-

ment to United States porta was originated in Canadian porta. 
. The figures showing the up-bound movement over the Canadian canals orig
inating in Canadian porta may contain some goods transshipped at Montreal or 
other St. Lawrence porta, but originated overseas. No such error is likely in the 
figures of receipts by the newspaper publishers. As an exhibit for an Interstate 
Commerce CommiBBion rate case, the American Newspaper Publishers Association 
presented figures of receipts of newsprint by country of origin and by mode of 
transportation. These data are based upon returns from selected members of 
the association with great variation in different areas as to the percentage of 
newspaper consumption covered; therefore, for individual towns and indeed for 
individual States, the use of these data might lead to serious error, but the figures 
for the tributary area as a whole can be used to gain an idea of the origin of the 

'newsprint received in the area. The annual average receipts of newsprint in the 
tributary area as sampled by the American Newspaper Publishers Association 
during the years 1932-33 is as follows: n 

From: Short toM 

United States mills----------------- 130, 000 
Canadian milia.-------------------- 475, 000 
European mills.--,.----------------- 219 

To~--------------------------- 605,219 
i Less than H of 1 percent. 

PerUfll o{ letal 

21.5 
78.5 
(1) 

100.0 

Once again, then, imports into the tributary area from sources other than 
Canada are insignificant. · 

There are indications that, except to the Great Lakes porta, newsprint moves 
from Canada into the Great Lakes area by rail. Table 0-11 presents the 1934-38 
annual average water-borne imports of newsprint from Canada by the most 
important Great Lakes ports.ao In these 5 years a total annual average of 247,716 
short tons of newsprint arrived by water from Canllda at the selected ports. Of 
this 161,000 short tons, or about two-thirds were received at Chicago, 36,000 
short tons at Cleveland, and 30,000 short tons at Detroit. The relatively large 
amounts moving by water to Chicago represent, no doubt, the shipments of the 
Chicago Tribune from its mill at Thorold, Ontario, on the Weiland Canal. These 

• Canada, Dominion Bureau of Statistics, Canal Slotl8tfcl, 1931-38. 
II American Newspaper PubiWlers Association, Traffic Department, Ex parte No. 115. The States 

Included in the tributary area are: Dlinols, Indiana, Michigan, Minnesota, Ohio, Wisconsin, New York 
(northern part), Pennsylvania (western part). · 

Ill The figures of preceding years 1928-33 are not comparable. The States included are nlinois, Indiana, 
Michigan, Minnesota, Ohio, Wisconsin, npper New York, and the cities of Erie and Pittsburgh, Pa. 
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shipments take place ~ company-owned or -leased boats. They also account to a 
great extent for the fact that up-bound shipments over the Welland Canal are so 
much larger.than those over the St. Lawrence Canals. The fact that most of the 
shipments from Canada into the United States Great Lakes area are by rail is 
borne out by the exhibit of receipts sampled by the American Newspaper Pub
lishers Association." Of the 1932-33 total annual average of receipts, over 409,· 
300 short tons, reported from Canada in the United States Great Lakes area, 
211,600 short tons, or 51.8 percent, came by rail, and 194,700, or 47.4 percent, 
by water. Only 117 short tons were reported as shipped by combination of rail 
and water and 2,900 short tons, or 0.7 percent, by truck. Among the 195,000 
short tons received in the area all-water, 137,000 were received at Chicago, 
26,000 at Detroit, and 20,000 at Cleveland. Small shipments by water were 
reported at Buffalo, Albany, and Milwaukee. 

While newsprint paper consumption has increased in the past two decades, 
both the increase and the trend may be misleading. In tons of paper consumed, 
a fair estimate of total newsprint paper consumption ean be obtaine~ from table 
Q-7. However, the trend in the past decade has been toward mergers of some· 
newspapers, the elimination of numerous editions, and in some instances, of 
newspapers themselves. In addition, newspapers are now exploring poBBibilities 
of cutting down the size of their paper. For example, one New York newspaper, 
by cutting the size of the sheet 1 inch, but keeping the same number of columns 
and inches to a page, saved an estimated 3,000 tons of newsprint in 1939. It is 
highly possible that these practices will be more fully developed in the future. 
The trend in the newspaper industry is toward fewer papers within an area and 
fewer editions of a particular paper. Hence, the total consumption of newsprint 
paper may only increase slightly or perhaps decline. Of course a tendency to
ward increased consumption is indicated with a growing population, although 
news and advertising by radio tends to displace this influence.• 

Section 6 

PoTENTIAL TRAFFIC IN NEWSPRINT 

There are no official data available on the consumption of newsprint paper in 
the tributary area of the Great Lakes; however, population estimates may be used 
to obtain approximate consumption. Based on the census estimates of population, 
annual average 1928-37, and the United States consumption of newsprint in the 
same years, the annual average consumption was 54.5 pounds per capita. In the 
years 1928-37 the annual average of estimated population in the tributary area, 
excluding New York and Pennsylvania, was 32,326,000 persons.• Based on these 
data, the annual average of newsprint paper eonsumption in the "tributary area" 
in the years 1928-37 is estimated at 1,762,000,000 pounds or 881,000 short tons. 
Based on similar data, it is estimated that consumption in 1950 in the "tribu
tary area" will lie between 1,013,000 and 960,000 short tons, and in 1965, 
1,128,000 and 960,000 short tons. 

Perhaps a better method of estimating the consumption of newsprint in the 
tributary area is based upon the allocation of the 10-year average consumption 
of the country as a whole to the individual States according to the proportion 
they consume of cost of materials and supplies of the newspapers and periodicals 
industry .. Excluding those industrial areas of Pennsylvania and of New York 

II Americau NewspaJII!1' Publlsben Auoclatloll, Traftlc Department, Ez Parte No. lUI. 
u Department of Agriculture, A NatilmtJl Pl4n /IW A merit-an F11rutrp, 1933, p. 2111. 
u The States Included are Ohio, Indiana, Michigan, IDinols, Wl.scoiiBin, Iowa, Mlnneaota, North Dakota. 

South Dakota, and Nebraska. 



310 THE ST. LAWRENCE SURVEY 

that are on or close to the Great Lakes, the tributary area as a whole, average 
based on 1933, 1935 and 1937, consumed 27.6 percent of the total national con
sumption of materials and supplies of newspapers and periodicals; Illinois alone 
consumed 10.2 percent and Ohio 7.8 percent. In table Q--12 these percentages 
are applied to the 1928-37 average United States consumption of newsprint. See 
table Q--7. By this method the annual consumption of Illinois is estimated to be 
348,000 short tons, and that of Ohio to be 266,000 short tons. The tributary 
area, excluding New York and Pennsylvania, as a whole is thus estimated to have 
consumed 941,000 short tons. This compares with 881,000 short tons estimated 
upon the basis of per capita consumption for the year 1939. Including the indus
trial areas of Buffalo, Rochester, and Pittshurgh on the basis of cost of materials 
consumed in printing and publishing newspapers and periodicals, the estimated 
consumption of the tributary area is I ,036,867 short tons. 

Production figures by States are not available for years since 1929. In order 
to estimate the deficit of newsprint in the tributary area from the estimated con
sumption of the individual States, we subtracted the 1929 production figure for 

·the States of Minnesota and Wisconsin for which they were available. That this 
figure is probably high is indicated by the fact that the national production in 
1929 was much higher than in any succeeding year. No 1929 production figure 
for Michigan was published but ita capacity in 1939 according to Lockwood's 
Directory, 1940," was 77,500 short tons per year of 310 days, which figure 
has been subtracted from the State's estimated consumption to obtain the 
estimated deficit. In table ·Q--12, the estimated deficit for the tributary area 
is given. For the area as a whole, it amounts to 723,000 short tons. Minnesota 
and Wisconsin have estimated surpluses of, respectively, 64,000 and 59,000 short 
tons. The largest estimated deficit is in Illinois, 348,000 short tons and the second 
largest in Ohio, 266,000 short tons. · 

The findings as regards consumption of newsprint in the tributary area may be 
summarized as follows: Imports via the Great Lakes customs districts amount to 
approximately 1,515,000 short tons and come almost solely from Canada; the 
consumption of the area is about 1,040,000 and the deficit about 723,000 short 
tons. The problem of estimating tonnage potential tributary to the St. Lawrence 
Seaway is complicated. Before a clear answer can be gotten, precise points of 
origin and of destination must be determined, as well as the mode of transporta
tion which is now being used. 

Returning, then, to our estimates of deficit and tonnage, first an estimate will 
be made of the potential traffic of newsprint from Quebec to the major industrial 
areas directly on the Great Lakes for which no transshipment by rail will be 
necessary and, secondly, the potential traffic to the States immediately tributary 
to the Great Lakes, for which a transshipment by rail or waterway will be 
necessary. 

In table Q--13 is shown the estimated newsprint traffic moving from Quebec 
plants located on navigable streams to industrial areas on the Great Lakes. The 
deficit for each area was calculated by applying to the State deficit the area's 
percentage of the State's total cost of materials in the newspaper and periodicals 
printing and publishing industry. For the Chicago Industrial Area the per
centage used was based upon the relationship of the area to the sum of lllinois' 
and Indiana's cost of materials, and it was applied to the deficit of the two States 
as a unit. For Buffalo and Rochester the deficit was taken as estimated in table 
Q--12. From the data of the American Newspaper Publishers Association, it 
seems that the deficit of these areas is being met by imports from Canada. Ca
nadian imports of newsprint into these areas would have to originate in either 
Ontario or Quebec, which produce most of the Dominion's newsprint. Since in 
the 2 years 1937-38, 64.3 percent of the total production of newsprint by both 
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Ontario and Quebec was made in Quebec, the deficit for the industrial areas was 
modified by this percentage. In the case of the Chicago Industrial Area, the 
percentage was applied only after subtracting from the estimated deficit, 132,500 
short tons or ·the annual consumption of the Chicago Tribune, most of which comes · 
from Thorold, Ontario." Furthermore, only 69.4 percent of the newsprint pro
ductive capacity of Quebec in 1934 was on navigable streams. In order to elim
inate from consideration tonnage that might have to be transshipped before 
beginning the water journey, the deficit was therefore again modified by 69.4 
percent. Finally, in the years 1936-38, during the months of open navigation 
of the St. Lawrence, May-November, 61.8 percent of the annual total imports of 
newsprint were received. This percent was applied to the estimated deficit. 
After these successive reductions, we have in table 0-13 estimated tonnage moving 
from plants on na"igable streams in the Province of Quebec to United States 
industrial areas on the Great Lakes during the open season of navigation. The 
total for the tributary area is 81,500 short tons. For Chicago the tonnage is 
calculated at 52,000 and for Cleveland, 11,500 short tons. The figure of 81,500 
short tons for the i.ndustrial areas on the Great Lakes compares closely with the 
79,200 short tons that we ha~ seen passed up-bound through the St. Lawrence 
Canals from Canadian to United States ports.S• Together they indicate that most 
of the shipments from Quebec to lake points are now made by water. The St. 
Lawrence development would, then, enable those shipments of rougli}iy 80,000 
short tons to be made in more efficient vessels without need of any transshipment. 

Newsprint is moving from Canada not only to the areas immediately adjacent 
to the Great Lakes but alSo fu\rther inland. Table 0-14 presents an estimate of 
the tonnage moving from Quebec to this inland area. The proceduTe of estimat
ing this tonnage is similar to that followed in the case of the industrial areas on 
the lakes shore-namely, estimated deficit modified by the percentages 64.3, 
69.4, and 61.8 percent to reduce the amounts, first, to receipts from Quebec, then 
to receipts from plants on navigable streams in Quebec and, finally, to receipts 
from those plants during the months of open navigation. In addition an allow
ance of 15 percent was made for receipts from United States sources. This is a 
very generous allowance inasmuch as the total estimated deficit already makes 
allowance for production in the State, and the data of the American Newspaper 
Publishers Association shows that about 12.4 percent of the receipts of the are3 
are from United States sources. Lastly, the estimated tonnage received in the 
tributary area from plants on navigable streams in the Province of Quebec is 
reduced by the estimated tonnage consumed at the important lake shore industrial 
areas, the consumption of the Chicago Industrial Area being divided between 
Illinois and Indiana in the same proportions as their estimated total receipts 
from Quebec. In this way, an estimated tonnage moving primarily to inland 
points is obtained. For the area as a whole, it is 121,000 short tons, for Illinois 
37,000, and Ohio 48,000 short tons. 

Section 7 

PoTENTIAL SAVINGS IN TRANSPORTATION CosT 

The shipments of newsprint from Canada to points in the Great Lakes area 
not directly on the shore are now for the most part all-rail. An analysis of the 

"71at Cong., Special Bess. of the Senate, 1930, Doo. No. 214, Net~~aprl71t PaP" lflllu.rtrr, p. 84 (a 'report of 
the Federal Trade Commission). 

II Seep. 308. 

30211i5-41--21 
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savings that might be made possible through the utilization of the St. Lawrence 
after the proposed development is difficult because the present water rate from 
Quebec points to United States lakes ports are not available. To estimate a 
feasible combination rate we have had, then, to take recourse in a percentage of 
the present all-rail rate. Eighty percent of the all-rail was taken as combination 
rate which would be likely to be established in view of the practice of ratemaking. 

Before a feasible unit savings can be established, representative points of 
destination and origin must be chosen. The choice of points of destination repre
sentative of each State was baaed upon central location and importance of popula- · 
tion. The selection of points of origin was more difficult. Production of new!l
print in the Province of Quebec is clustered in three groups along the Saguenay 
River, especially at Kenogami, along the St. Lawrence from Beaupre just below 
the city of Quebec to Three Rivera some distance above it, and along the Ottawa 
River at Gatineau, Buckingham, and Hull. Of these groups the most representa
tive is that along the St. Lawrence. Because of the availability of rates, then, the 
city of Quebec in the midst of this group was chosen as a representative point of 
origin. 

In table 0-15, unit savings per short ton have been estimated ranging from 
$1.68 to Pittsburgh, Pa., to $4.16 to Des Moines, Iowa. Applying the savings 
per ton to the estimated tonnage of table 0-15, a total estimated savings of 
$263,000 is obtained. For Illinois and Ohio, the savings are estimated respectively 
at $76,000 and $84,000. Whether these savings will actually be realized depends, 
of course, upon whether the St. Lawrence will actually be used for combination 
rail-water shipments from points on the navigable streams of Quebec to points 
in the United States hinterland of the Great Lakes. Two main objections are 
raised to the utilization of water or the combination rail-water routes. 

The first objection raised to the utilization of the proposed Seaway in shipments 
to the Great Lakes area is that publishers make it a practice to keep on hand 
only a few days supply, that their requirements must be filled exactly on schedule 
and that, therefore, they must have the rapid and regular transportation supplied 
only by railroads. The very existence of such volume of traffic on the Great 
Lakes as has already been shown can be considered sufficient to destroy the force 
of this argument. But, in addition, for the country as a whole about a month's 
requirements were maintained by the publishers during the year preceding August 
1940. Tables 0-16 and 0-17 present the monthly figures of consumption by 
publishers, stocks at publishers, and stocks in transit to publishers, August 1939-
August 1940. In the 13 months shown and the monthly averages for the years 
1928-39, respectively, only once were the stocks at publishers below the consump
tion of the succeeding month. The average monthly stocks at publishers in the 
12 months August 1939-July 1940 amounted to 116 percent of the average 
monthly consumption. During the years 1928-39, the annual monthly averages 
bring out much the same picture. As a percent of consumption, monthly averages 
:>f stocks at publishers ranged from a low of 76.2 pe1cent in 1929 to a high of 159.5 
percent in 1938. The 10-year monthly average (1928-37) of stocks at publishers 
was 97.9 percent of consumption (see table 0-17). It may be concluded, then, 
that there is no validity to the argument that water transportation is ruled out of 
consideration for newsprint on the grounds that since publishers stocks are so 
small they cannot make use of a service leas frequent or leas regular than rail. 

The second objection to the possible use of the St. Lawrence for the transporta
tion of newsprint to the interior points of the Great Lakes area is the undesira
bility of transshipment. Newsprint is shipped in heaVY rolls, difficult to handle 
and easily damaged if it strikes any hard object. The undesirability of trans-
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shipment particularly affects the use of the present St. Lawrence Canals. From 
a Quebec mill to a point of destination on the Great Lakes at least one transship
ment is necessary under present conditions, from the small canal boats to the lake 
boats. For:a·point in the interior of the Great Lakes area a second transshipment 
is necessary from Jakes to rail or highway carrier. Whether the final destination 
is a lake shore point or an inland point; the proposed Seaway will reduce the 
transshipment on the water route by one, leaving no transshipment necessary to 
a lake port and only one to an inland point. Nevertheless, it is difficult to decide 
whether the savings estimated as feasible will be sufficient to induce the shipments 
actually to take place. ' 

In estimating the tonnage and savings that might result from the construc
tion of the St. Lawrence, no consideration has been given to such tonnage as might 
originate at points in the Province of Ontario, like Ottawa, that lie below the 
International Section of the St. Lawrence, or to such tonnage as might move 
from New Brunswick or Nova Scotia points. 

In addition to the traffic moving from the Province of Quebec to points on 
the Great Lakes and to the States close to the Lakes, there is a great movement 
via the customs districts of the Great Lakes to points far distant. The estimated 
deficit of the States generally considered in this report as tributary area is about 
723,000 short tons (see table Q--12), whereas the 10-year, 1928-37, annual average 
of imports via the customs districts of the area was about 1,515,000 (see table 
Q--10). There remain then about 802,000 short tons moving to point!! further 
south, and modifying that amount by 64.3 percent X 69.4 percent X 61.8 percent, 
we have about 221,000 additional short tons estimated to move from mills located on 
navigable streams in the Province of Quebec during the open season of navigation. 
No estimate has been made of the savings that might result if this tonnage were 
to be sent by the Seaway, but certainly part of it might be so shipped. 

In the future there are certain changes in the production ·and consumption 
patterns of newsprint that can be anticipated with a fair degree of reliability. 
First, despite measures of economy in size of newspaper pages and reduction in 
the numbers of editions and papers, it can be expected that the consumption of 
newsprint will increase as population increases. Second, production in the 
Great Lakes area can be expected to decrease rather than increase. There will 
then be need of greater imports. The greater part of these imports will come 
from Canada, but by the construction of the proposed Seaway the newspaper 
publishers of the United States Great Lakes area will be able, more cheaply 
than before, to obtain newsprint from such sources as Newfoundland, New 
Brunswick, and the Scandinavian countries. We have seen that in the country. 
as a whole, Finland's imports have already been increasing in recent years. The 
present rate from Scandinavia to North Atlantic ports is as low as $8.50 per 
short ton. By the construction of the proposed Seaway the transportation rates 
to the Great Lakes from Scandinavian ports may be lowered inasmuch as more 
efficient ships may be used. Lower rates may in tum stimulate the consumption 
of Scandinavian newsprint. .'. 

The production of newsprint has begun in the southwest of the United States. 
If this continues and expands, there may be some repercussions on the imports 
into the Great Lakes area, but for some time to come such repercussions will, 
no doubt, be limited to reducing the movement of newsprint into the Southwest 
and central South, via Great Lakes customs districts. The ability of ·Alaska 
to produce quantities of newsprint at low cost is also being explored. It is 
likely; however, that the impact of Alaskan production for many years will. be 
felt only along the Pacific coast and perhaps the Gulf and South Atlantic coa8ts; 
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TABLE Q-1 

Production of wood pulp by .ul~ct~d countrit.r 

[Thousands of short tons] 

Year United Canada Sweden Germany Finland State& 

1925 ••••••••• - -------- -·----- -- 8,962 2,773 1,911 1, 763 689 
1927--------------------------- 4, 313 3,279 2,307 2, 013 857 
1929--------------------------- 4,863 4,021 2,800 2,296 I,072 
1930 ••••••• -------------------- 4,630 3,619 2,680 2,249 1,186 

I93L-------·-------------·-·-- 4,409 3,168 2,423 1,944 I,195 
I932 .•••••• ------ •• ------------ 3,760 2,863 2,201 1,843 I,392 
1933 .•••••• -----· •• ---··· ------ 4,276 2,960 2,825 1,912 I, 521i 
1934.------------------------- 4,436 8,636 3,163 2,178 I, 728 

1935 .••• ~------ ------ -------·-- 4,926 3,868 3,282 2, 315 1,004 
I936 •••••••••. ----------------- 6, 715 4,550 3,478 2,550 2, 086 
1937--------------------------- 6,600 4,992 3, 767 2, 755 2, 380 
1938 ••••.• -------·--·---------- 6,994 3,668 3, 374 .......................... 2,009 

Norway 

896 
002 

I,056 
1,027 

608 
m 
943 

1,083 

949 
1,047 
1,186 
1,482 

SoUBCii: United State& Pulp Producers Aasoclation, World Wood Pulp Statl8liu (2d ed.) 11126·36. 

TABLE Q-2 

Unit~d States production, for~ign trad~, and apparent consumption of 
wood pulp, 1916-38 

[Thousands of short tons] 

Consumption 

Year Domestic Imports Total Exports production supply Total appar- Percent 
ent con- supplied by 

sumption• imports 

1916 •••••••• --------------------- 3,436 684 4,119 40 4,079 16.8 
1917----------------------------- 3,510 678 4,188 39 4,149 16.3 
1918 ..•.•.••••• ------------------ 3,314 578 3,892 22 3,870 14.9 1919 _____________________________ 

3,518 636 4,154 40 4,114 15.5 
1920 .•••• ------------------------ 3,822 906 4,728 32 4,696 19.3 

1921.--------------------------- 2,876 697 3,573 28 3,545 19.7 
1922----------------------------- 3,522 1,259 4, 781 25 4, 756 26.5 
1923---------------------------- 3,789 1,383 5,172 23 5,149 26.9 I924 __________________ : _________ 

3, 723 1,523 5,246 32 5,214 29.2 
1925 •• _. ____________ ------------- 3,962 1,664 5,626 38 5,588 29.8 

1926 •••••••••••••••• ------------- 4,396 I, 732 6,127 34 6,093 28.4 
1927 -------····------------------ 4,313 1,676 5,989 32 5,967 28.1 1928 ____________________________ 

4,511 1, 755 6,266 33 6,233 28.2 
I92tl-------------- --------------- 4,863 1,881 6, 744 54 6,600 28.1 
1930 •• --------------------------- 4,630 1,830 6,460 48 6,412 28.6 

1931. •••••••••••••••••••••••••••• 4,409 1,597 6,006 53 6, 953 26.8 
1932 •••••••••. ------------------- 3, 760 1,482 5,242 48 6,194 28.6 
1933 .• --------------------------- 4,276 1,942 6,218 79 6,139 31.6 I934. ____________________________ 

4,436 1,806 6,242 143 6,099 29.6 I936 _____________________________ 
4,926 1,933 6,859 172 6,687 28.9 

I936 ••••••••••••••••••••••••••••• 5,695 2,278 7,973 194 7, 779 29.3 I937 _____________________________ 
6,573 2,395 8,968 323 8,645 27.7 

1938--------·--·--------------- 5,934 11,711 17,645 1140 • 7, 505 122.8 

A-verage 19~---..-·"···· 4,950 1,886 6,836 125 6,711 28.1 

1 Total supply minus uporte. 
I Preliminary. 

, BoUBCii: Department of Commeroe, Trade Promotion Series No. 182, United Statu Pulp and Papn 
Indurr, pp. 67, 78, and85, tables 8,14, and 27,respectively. 191~25: Department of Agriculture, American 
Forut& and Forut ProductB, p. 272, table 151. 1926-36: Department of CommercebUnited Statu Pulp and 

• Papn Indmtru, p. 00, table 33. 1937-38: Department of Commeroe, computed y the Pulp and Paper 
Section of Forest Products Division. 
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TABLE ~3 

Imports of wood pulp by countries of origin, 1922-38 
[Short tons] 

Year Total Canada Finland Germany Norway Sweden 

1922 __________________ -------- 1,259,000 646,000 68,500 28,100 96,700 409,800 1923 __________________________ 
1, 383,200 723,000 110,900 66,000 120,000 336,100 

1924 ••• ----------------------- 1,522, 700 712,600 88,900 84,300 102,100 494,700 
1925 •• ------------------------ 1,663,600 876,900 87,800 69,800 109,400 478,900 
1926.------------------------- 1, 731,500 861,200 1()2, 100 92,600 92,100 639,200 

1927-------------------------- 1,675,800 779,000 111,200 58,600 89,400 696,400 
1928 ••• ----------------------- 1, 754,900 874,900 154,200 72,700 94,800 601,900 
1929-------------------------- 1,880, 700 796,700 176,400 70,200 95,700 708,100 
1930 ______________ ------------ 1,830, 200 735,700 174,100 74,400 94,500 722,800 
1931 .• ------------------------ 1,596,500 650,100 194,100 78,800 43,300 692,300 

1932 .•• ----------------------- 1, 481,800 425,300 191,000 90,800 111,300 620,300 
1933.------------------------- 1,941,600 550,900 234,100 86,800 117,700 898,800 
1934 .•. ----------------------- 1,806,000 541,800 217,100 91,800 99,000 808,700 
1935 __________ ---------------- 1, 933,200 541,000 266,600 80,200 93,200 898,900 
1936 •••. ---------------------- 2, 277,500 671,000 310,900 74,700 125,300 1,014, 900 

1937-------------------------- 2, 394,700 712,200 286,000 69,100 103,000 1,130,100 
1938 ...••. -------------------- 1, 710,400 467,400 258,900 38,000 70,400 807,100 

Average 1929-38.------- 1,885,260 699,210 230,920 75,480 95,340 830,200 

Percent of total imports ••••••. 100.0 31.8 12.2 4.0 6.1 44.0 

SoUBCB: Department of Commerce, Un!Ud St4tu Ptdp and Paper Indtutrv. 

TABLE 0-4 

315 

Other 
sources 

10,900 
27,200 
40,100 
40,800 
44.300 

41,200 
46,400 
33,600 
28,700 
37,900 

43,100 
53,300 
47,600 
63,300 
80,700 

94,300 
68,600 

54,110 

-2.9 

United States imports for consumption of wood pulp by specified customs· 
districts, 1935-38 

[Short tons] 

Customs district 1935 1936 1937 1938 

282,468 307,606 211,649 
803,369 86,131 69,946 
79,902 94,143 40,640 

328,540 321,846 270,155 
220,904 209,526 194,502 
232,157 294,388 182,704 
50,516 47,622 26,032 
99,390 70,392 66,167 

278,080 282,796 201,494 
202,062 245,359 161,150 
92,447 53,309 211, 103 

330,665 382,487 257,861 

Maine and New Hampshire____________________ 241,573 
Vermont.-------------------------------------- 62,636 
St. Lawrence .•• -------------------------------- 65,341 
New York·------------------------------------ 310,618 PhUadelphia___________________________________ 170,772 
Maryland ____ ----------------- __ --------------- 166, 392 Duluth and Superior___________________________ 55,854 
Wisconsin.. _______ _. ___________ --------------____ 80, 374 
Michigan_.------------------------------------ 253, 752 
Massachusetts._----"·------------------------- 157, 594 
Ohio.------------------------------------------ 111, 818 
AU other-------------------------------------__ 257, 526 

2,277,500 2, 394,606 1, 710,393 Total United Statea Imports. ------------l--1,-9-33-, 249--l------t------l-----

SoUBCB: Department of Commerce, Forti{ln Commerce and Nalligatlofl ojtM Unlttd States, 193&-38. 
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TABLE o-s 
Consumption of sulphite in important consuming districts in Lake and 

Central Regions 1 

(Short tons) 

Imported 
Total 

-· Region Domestic oon.ommp. 
From From Total tion .. Canada Europe 

------------
Southern Ohio and eastern Indiana.. ••••••••••••••••• 62,583 42,629 111,561 154,190 216,773 
Southwestern Michigan and Northern Ohio ••••••••• 20,861 1,814 11,791 13,605 34,466 
Southwestern Michigan ••••••••••.•••••••••••••••••• 31,745 12,698 117,910 130,608 162,353 
Eastern and central Wisconsin •••••••..••..••..••••• 232,192 10,884 31,745 42,629 274,821 
:Points outside above districts •••••..•••••••.••.•••••. 136,957 19,954 61,676 81,630 218,587 

·TotaL.---------------------------------------- 484,338 87,979 334,683 422,662 907,000 

• The alloeation by source of origin was made on the basis of percentages given Ia Tarlll ColllUllsslon 
Rept.. No. 126, 2d ser., 1938, Wood P111p Mid Pulpwood, p.l77. The percentages on that page are for the 
period 1anuary to September, 1935, which have been applied for our purposes to the whole year's consump
tion. The discrepancy Ia the figure of total imports of 422,000 as compwed with 415,000 appearing Ia Tariff 
Commission Rept. No.126, 2d ser.1 1938, p.170, may be due to the fact that the percentages are on a 9-month 
basis, whereas the total oonsumptaon Ia on a 12-month basis. It is very likely that the proportion of wood 
pulp_ consumption between foreJgn and domestic might change in the winter months in favor of domestic. 

'TABLE o-6 

Comparison of o~ean-rail rates rria Baltimore and ocean-lake-rail and 
tJcean-lake rates, 1935 

- (l'er short ton) 

Ocean plus Ocean-lake 
Destination rail from rate via 

Baltimore Montreal 

INDIRECT ROUTE 

Southwestern Ohio and eastern Indiana: 
. Chillicothe, Ohio •••••••••••••••••.•••.•••••• 
-Hamilton, Ohio .• ---------------------------
. Middletown, Ohio •• ·-----------------------

Sontheastern Michigan: 
Monroe .•• --------------------------------·
Port Huron ••• ------------------------------

Southwestern Michigan: Kalamazoo _________________________________ _ 

Niles ••••••••.•••• ·-----------------------J ... 
East central Wisconsin: 

~~~-:RBiiiciS=========================== 

$8.38 
8.78 
8.78 

8.18 
8.18 

9.08 
9.18 

11.58 
11.78 

DIRECT ROUTE 

Southwestern Ohio and eastern Indiana: 
$8.38 Chillicothe, Ohio.---------------------------

Hamilton, Ohio .. _-------------------------- 8.78 
Middletown, Ohio·-------------------------- 8.78 

Southeastern Michigan: 
8.18 Monroe---------------------------------------

Port Huron .•. ------..----------------------- 8.18 
Southwestern Michigan: 

9.08 
Kalamazoo __________________________________ 

Niles .••• ------------------------------------ 9.18 
East central Wisconsin: 

11.58 
~~:!fn-a&iiiciS::::::::::::::::::::::::::: 11.78 

$5.36 
6.36 
6.36 

6.36 
6.36 

8.16 
6.16 

8.16 
8.16 

$5.13 
6.13 
6.13 

6.13 
6.13 

6.58 
6.58 

6.58 
6.58 

Estimat-
Rail from Ocean- ed sav-
lakeport lakHBil ings per 

ton 

$2.BO $8.16 $0.22 
2.20 7.56 L22 
2.20 7.56 L22 

1.00 6.36 1.82 
LBO 7.16 1.02 

1.20 7.36 1.72 
L20 7.36 L82 

1.60 7.76 3.82 
LBO 7.95 3.82 

$2.BO $7.93 $0.45 
2.20 7.33 1.45 
2.20 7.33 L45 

1.00 8.13 2.05 
l.BO 8.93 1.25 

1.20 6.78 2.30 
1.20 6.78 2.40 

1.60 7.18 4.40 
1.BO 7.38 4.40 
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TABLE o-7 
.Apparent newsprint consumption in the United States, 1914-3~ 1 

Capacity Apparent 
Percent of apparent Pro duo- Importa 1 Ex· domestic per year tion porta 1 consump. domestic consum~tlon 310 daya tlon Year 

Short tons of 2,000 pounds Produo- Imports Ex porta tion 

------
1914.-------------------- ----------- 1, 313,300 269,000 44,600 1,537,800 85.4 17.5 2.9 
1915.-------------------- ----------- 1, 239,100 324,600 62,800 1,600,900 82.6 21.6 4.1 
1916.-------------------- ----------- 1,315,000 438,700 63,600 1, 690,100 77.8 26.0 3.8 
1917--------------------- ----------- 1,359,000 491,600 72,500 1, 778,100 76.4 27.6 4.0 
1918.-------------------- ----------- 1,260,300 596,600 96,700 1, 760,100 71.6 33.9 6.6 

1919.-------------------- ----------- 1,323,900 627,900 110,300 1,841, 600 71.9 34.1 6.0 
1920.-------------------- ----------- 1, 512,000 729,800 45,900 2, 195,900 68.9 33.2 2.1 
1921.-------------------- ----------- 1, 237,400 792,500 16,800 2, 013,100 61.6 39.4 .9 
1922.-- ------------------ ----------- 1, 447,700 1, 029,300 26,800 2,450,200 59.1 42.0 1.1 
1923. -------------------- ----------- 1, 521,100 1,208,800 16,400 2, 713,600 56.1 44.5 .6 

1924.-------------------- ----------- 1, 481,400 1, 302,200 17,200 2, 766,400 53.5 47.1 .6 
1925.-------------------- 1, 773j 600 1, 563,300 1,448,400 22,700 2, 989,000 52.3 48.5 .8 
1926.-------------------- (1 1,686, 700 1,850, 700 19,300 3, 518,100 47.9 52.6 .5 
1927 ·-------------------- 1,968,200 1, 516,900 1, 987,100 12,300 3, 491,700 43.4 56.9 .3 
1928.-------------------- 1,891,300 1, 415,600 2,157,100 11,400 3,561,200 39.7 60.6 .3 

1929. -------------------- 1, 695,100 1,409, 200 2,422, 700 18,700 3,813, 200 37.0 63.5 .5 
1930.-------------------- 1, 712,100 1, 226,100 2,279,600 10,200 3,495,500 35.1 -65.2 .3 
1931.-------------------- 1, 636,500 1, 203,300 2, 066,900 9, 700 3,260, 500 36.9 63.4 .3 
1932.-------------------- 1,649,800 1,047,000 1, 792,100 8,500 2,830,600 37.0 63.3 .3 
1933.-------------------- (I) 928,300 1, 793,600 11,100 2, 710,700 34.2 66.2 .4 

1934.-------------------- 1,237,800 989,700 2,209, 700 23,400 3,176,000 31.2 69.6 .8 
1935.-------------------- 1,081, 300 947,700 2,383,300 22,600 3,308,600 28.6 72.0 .6 
1936.-------------------- 1,007,800 938,300 2, 751,600 14,600 3,675,300 25.6 74.9 .4 
1937--------------------- 1,000,400 975,900 3,317,000 17,000 4,275, 900 22.8 77.6 .4 
1938.-------------------- 960,400 832,300 2,274,600 6,600 3,101, 300 26.8 73.3 .1 
1939 ·-------------------- ----------- 939,400 2, 615,100 13,600 3,541,000 26.6 73.9 .4 

Average, 1928-37 ••• 1,434,678 1,108,100 2, 317,350 14,710 3,410, 730 32.6 67.9 

t "Apparent consumption" Is estimated by adding lmporta to domestic production, and deducting ex
porta, this also applies to the percentage columns. It does not allow for newsprint imported or produced 
In 1 year, used In the next, or allow for stocks. 

I Importa for consumption year 1914 to 1917, Inclusive, fiscal years ending June 30; remainder calendar 
::rears. 

• 1926, not available, average given below for this Item based on 9 years. 
• Because of change of method of reporting, figures for 1927 and previous years are not strictl::v comparable 

with succeeding years. 
I Preliminary figures subject to revision; production figures estimate of News Print Service Bureau. · 

SoURCEs: Production figures: Bureau of the Census, years 1914, 1919; Federal Trade Commission, years 
1915 to 1918, Inclusive, 1920, 1922, 1924; Bureau of the Census, years 1921, 1923, 1925, 1927 to 1938, inc. Import 
and export figures, Bureau of Foreign and Domestic Commerce, United States Department of Commerce. 
Fortign Commerct and NIJDigatirm of the United Statu. 
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TABLB o-s 
Canadian production and exports of newsprint, 1913-39 

f!lbort ton!!--2.000 !'OUnds} 

Year Production Balance at 
home 

Ovetl!l'as United Statt-s Total 

1913.-------------------------------- 350,000 19,000 218,000 257,000 93.000 
1914.-------------------------------- 415.000 48,000 310,000 358,000 57,000 
1915.-------------------------- ------ 489,000 53,000 367,000 420,000 59.000 1916 ••• ______________________________ 

608,000 53,000 473,000 526,000 82.000 
1917--------------------------------- 686,000 61,000 535,000 006,000 90,000 

1918.- ------------------------------- 735,000 60,000 rm.ooo 637,000 98.000 
1919.---·---------------------------- 803,000 86,000 622,000 708,000 95.000 1920 _________________________________ 

876.000 92,000 670,000 672,000 114.000 1921 .•• ______________________________ 808,000 54,000 655,000 709,000 99.000 
1922 •••••••••• _______________________ 1,082,000 72,000 888,000 960,000 122,000 

1923.-------------------------------- 1,266,000 23,000 1,115,000 1,138.000 128,000 
1924.-------------------------------- 1,353,000 27,000 1,192.000 1, 219.000 134,000 1925 _________________________________ 

1,522,000 81,000 1,321.000 1,402,000 120.000 1926 _________________________________ 1, 882,000 104,000 1,628,000 1, 732,000 150.000 
1927-------------------------------- 2,087,000 134,000 1, 748,000 1,882,000 205,000 

1928_-------------------------------- 2,381,000 272,000 1, 935,000 2.~.000 174,000 
1929 •••.•••••••••••••••.• C •••••••••• - 2. 729,000 342,000 2,173,000 2. 515,000 214,000 
1930.-------------------------------- 2, 504,000 325,000 2,008,000 2. 3.'!3, 000 171,000 1931 .•• ______________________________ 

2.221.000 255,000 1, 753,000 2,008.000 213.000 1932 _________________________________ I. 914,000 257,000 1,1i20,000 1, 777,000 137,000 

1933.-------------------------------- 2,017,000 318,000 1,1i20. 000 1.838.000 179.000 
1934. -------------------------------- 2,599.000 454,000 1,960.000 2,414.000 185.000 
11135.-------------------------------- 2. 753.000 523,000 2.052, 000 2. 575.000 178,000 
1936.-------------------------------- 3. :.19, 000 594,000 2. 399,000 2, 993,000 216,000 
1937--------------------------------- 3,648,000 556,000 2,899,000 3,455,000 193,000 

11138.- ------------------------------- 2,625,000 487,000 1, 938,000 2, 425,000 200,000 
1939 •• ------------------------------- 2, 859.000. 452,000 2, 207,000 2,659,000 210,000 

SouBCB: Newa Print Service Bme&ll, Bulletin No. 265, Feb. 16, 11140. 

TABLE 0-9 
United States imports 1 of standard newsprint paper, by countries, 1919-38 

(~bort tons} 

New-
Year Total C~a Fin- Ger- Nor- Sweden found- AU 

land many wa:r land and other 
Labrador 

1919•------------------------ 627,734 624,479 -T244- "'&:"ii8" "iii~875" 
1,208 47 

1920 ·------------------------ 729,859 678,733 '2i~ii00- 676 1,457 
1921•------------------------ 792,508 656.703 22.664 39.013 20,194 48,933 446 4.655 
1922_------------------------ 1,029,268 81!6, 311 26,205 32.837 17.293 51,812 (, 810 
1923.------------------------ 1,308,843 1, 108,466 41,884 52,290 33,831 64,571 7,801 

1924.------------------------ 1,357. 233 1,197, 005 35, 64() 38,901 17.261 61,452 3. 798 3.176 1925 _________________________ 
1,448,425 1. 295,324 21,685 25.865 17,565 65,518 20.080 2,388 

1926.------------------------ 1, 850,675 1, 656,859 34,292 12.885 6.176 46.020 93.890 553 
1927------------------------- 1,987,065 1, 775,752 29.527 6,993 16,798 67.865 89.251 879 
1928.---------------.-------- 2,157,166 1,926, 748 40,239 9,167 10,864 55,619 114,172 357 

1929.------------------------ 2, 422, '/01 2,1114,587 32, 60'7 9,250 3,498 50,719 131,915 125 
1930.------------------------ 2, 279,652 1,989,285 41.796 13,789 9,327 69.267 156.186 2 

1931.- ----------------------- 2,066,906 1, 756.056 47,992 21,910 14,444 66.687 159,782 35 

1932. ------------------------ 1, 792,130 1, 533,389 46,626 14.323 22,692 59.986 113.827 1,287 
1933.------------------------ 1, 793,541 1, 545,293 56,577 12,058 16,591 68,062 94,944 16 

1934.----------------------~- 2, :.19, 6!l8 1, 956, 0-~7 56,814 5,740 16,417 68,091 106,598 1 
1935.------------------------ 2,383,315 2.061,890 73,928 7,158 22,5'/0 93,430 124.336 3 
1936.------------------------ 2, 751.580 2, 422.317 123,030 9. 750 22,075 87,488 86,910 10 
1937------------------------- 3, 317,024 2. 894,708 154,648 13,022 24,672 101,630 128,344 
1938.------------------------ 2, 274,603 1,963,436 151,134 9,557 10,801 71,5114 68.121 

--- - ------
Average, 1921H17 ••••••• 2. 317,371 2,028,031 I 67,426 11,617 16,315 72,098 121,701 183 

1 General imports through 1933; Imports for consumption thereafter. 
I Includes approximately 10 percent, or less, of printing paper for books. 
SnUBC&: Department of Commerce, Forei(ffl Commnu tmd NIUii11alirm o/1111 United Statu, 191t-38. 
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TABLE Q-10 

United Statu imports of standard ntwsprint pap~r by customs districts, 
· annual av~rag~, 1928-37 I 

Customs district 

St. Lawrence .•• ------------------------
Rochester. -----------------••• ---·· ••••• 
Buffalo ..•••••..••••••••••••••• ---- •••••• 

~'!!::~~~~~~~~~~~~::::::::::::::::: 
Michigan •• ____ ••.. __ ._ ..•• ---------•••• 
ChicagO--------------------------------
Ohio.--·-···--------.-------.• ---.----.-

Short tons 

417,928 
5,303 

255,969 
135,229 
16,513 

528,814 
·129,398 

37,316 

Customs district 

Vermont •••••••••• -----------------·----
Massachusetts .••.•••. ------------------
New York._------------------------··--
Philadelphia ••••...•.••••.•..••••••••••• 
Maryland .. ----------------------------
New Orleans .. --------------·----------
AU Other--------------------------------

TotaL ••• ----------·--------------

Short tons 

132,080 
20,583 

175,747 
31,559 
28,854 
37,832 

375,246 

801,901 
Total selected customs districts._.. 1, 515, 470 

Grand total.------------------ 2, 317, an 

1 &-year average 1933-38. 

SoUBCB: Department of Commerce, Fortit/n Commerce aflll Naf!igaJ.fon of the United Statu, 192&-37. 

TABLE Q-11 

Unit~d States wattr-borM imports of n~wsprint from Canada by s~l~ct~d 
Gr~at Lakes ports, annual av~rag~ 1934-38 

Port Short tons Port Short tons 

Duluth-Superior.-----------------•• ---- -----•••.• Erie .•.•••••••• -------------------------- ----------Milwaukee______________________________ 9, 724 Buffalo.................................. 128 
Chicago·---------------------------"---- 161,147 Rochester.------------------------------ 1, 211 
Detroit.--------------------------------- 29,957 Toledo__________________________________ 8,179 

Oswego................................. 1, 054 ---Cleveland_______________________________ 36,316 Total selected ports ••• ------------ 247,716 

SOURCJ:: War Department, Annual Report of TM Chill of Ji)nginuT1, Gbmmerdal 814&tia of the Watn
bilrne Commerce of The United Statu, 1936-39. 

TABLE o-Ii 
Estimat~d annual d~ficit of ntwsprint in th~ Gr~at Lakes tributary ar~a 

Percent Short tona 

Prodnc- Estimated 
tlon 1929 deficit(-) or 

(short mrplus <+> 
tona) (short tons) 

Estimated consumption 

United States total........................... 100.0 8,410, 740 1,409,169 ..,.2,001,571 

Dlinols .••••.••••••••••••••••••••••••••••••••••••••• I---10-.:-2·I---:-::-::-::-I---::::--·J----:-~= 
fo~::::::::::::::::::::::::::::::::::::::::::: t: 347,895 (1) -347,895 

Michigan .• ---------········----------···-········· 2. 7 Minnesota......................................... 1. 7 
Nebraska.···························-·-------·-··· .li 
Ohio .•• -------·------········--·------············· 7. 8 
North Dakota...................................... .1 
South Dakota...................................... .1 
Wisconsin.......................................... 1. 3 
Buffalo (N.Y.) Industrial Area.................... • 9 
Rochester (N.Y.) Industrial Area................. .& 
Pittsburgh (Pa.) Industrla.l Area................... 1.4 

54,672 ------------ -64,672 
54,672 

----.77~500-
-64,672 

92,090 -14,690 
67,983 121,663 (+)63,680 
17,054 ................................... -17,054 

266,038 ................................. -266,038 
3,411 ......................... -3,411 
3,411 

···-ioo~458. 
-3,411 

44,340 (+)59,118 
30,697 I 7,287 -23,410 
17,054 I 4, 231 -12,823 
47,760 -----------· -47,760 

Total tributary area .......................... l---30-. 4-1------1------1-----1,036,867 314,039 -722,828 

'1929 capacity for Dlinols 28,520 tons. discontinued. 
t Capacity for 11139", In lieg of production, as reported In Lockwood'• Dlrectoru of 1/11 Paper, BtotiMltl'fl, and 

AU1t4 Tradu, 1940. 
• Prodgctlon figures estimated by applying percentalle of value of production In terms of state total to vol· 

ume of prodgctfon for the State, 1929. • 

So1UC8: Total United States consumption, annna.l averege 1926-37 compiled from table 1. Percentage....,.. of Manu/aduru, 1937, p. 690. Cost of materla.ls In the printing and publishing, newspapers and 
periodica.ls Industry. Production: Cer~~ua of Manufaauru, 1929, pp, 648-549. 



320 THE ST. LAWRENCE SURVEY 

TABLE Q-13 

Estimated tonnage of ntwsprint imported by industrial areas on the Great 
Lakes from the plants of the Province of Quebec locattd on navigable 
streams 

Percent of Estimated 
Estimated tonnage from 

Estimated State's COD· 
Quebec plants on 

annual sumption of annual navigable streams 
deficit Industrial area deficit material in for tbe for the newspaper and Industrial Seasonal State periodicals area Annnal (61.8 bidnstry, 1937 percent) 

BhtmtOM BhtmtOM Short tOM BhtmtOM 
Chicago, m. and Indiana •••••••••••• __ 1 402,467 I 79.1 318,351 182,935 61,254 Detroit, Mich. ________________________ 14.600 73.6 10,738 4. 789 2.960 Cleveland, Ohio _______________________ 266,038 15.7 41,768 18,629 11,513 
Toledo, Ohio.·------------------------ 266,038 3.9 10,375 4,627 2,859 

W~J:,t:·l~::.:=:::::::::::::::::: . 16,440 64.0 10,622 4,602 2,900 
(I) ---------------- • 23,410 10,441 6,453 

Rochester, N. Y ----------------------- (1) ---------------- • 12,823 6, 719 3,534 

Total, selected Industrial areas __ ------------ ---------------- 4Z1,987 131,832 81.472 

1 mmols and Indiana combined. 
• Based upon mlnois and Indiana com biDed. 
• Not estimated. 
• Bee table 6. 
I Based upon estimated annnal deficit 318,361 minos average annnal consumption of newsprint by Chicago 

Tribune, ~2,600 abort tons, moat of which comes from Thorold. 

SoURCE: Estimated deficit for the State, see table 6. Percent of consumption of materials consumed In 
the printing and publishing of newspapers and periodicals, Cemua of Manu[at:turu, 1937. 

TABLE Q-14 

Potmtial traffic of ntwsprint imported from Canada into the Great Laku 
region, excluding coastal industrial areas 

Estimated imports 

From Quebec mills Potential 
From located on navi- tonnage 

Esti- Province gable waterways to lak&· Potentia 

State mated From of Quebec (69.4 percent of shore tonnage 
annnal Caned a imports from Indus- to hinter-
deficit (85 per- (64.3 per- Province) trial area land• 

cent of cent of (short 
deficit) Cana- tons) dianim· Seasonal ports) Anilnal (61.8 per-

cent) 

mlnois _________________________ 
347,895 295,710 100,142 131,959 81,551 1 44, 155 37,395 

Indiana ________________________ 64,572 46,386 29,826 20,699 12,792 17,098 5, 694 
Iowa ___________________________ 54,572 46,386 29,826 20,699 12,792 ---------- 12, 792 
Nebraska._-------------------_ 17,054 14,496 9, 321 6,469 3,998 ---i4;372" 3,998 
Ohio. ____ ! _______ -------------· 266,038 226,132 145,403 100,910 62,362 47, 9!JO 
North Dakota __________________ 3,411 2, 899 1,864 1,294 800 ---------- 800 South Dakota __________________ 3,411 2,899 1,864 1,294 800 ---------- 800 
Pittsburgh (Pa.) bid us trial 

11,193 --------------------------- 47,750 40,588 26,098 18, 112 11,193 ----------
Total tributary area ______ ---------- 675,496 434,344 301,435 186,287 65,625 120,662 

1 Chicago bidustrial area, apportioned to mlnols and Indiana on basis of total estimated bi-seasonal 
imports of the States from Quebec. 

1 16 percent deduction applied to column 6. 

SoURCE: Estimated deficit, see table 6. 
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TABLE Q-15 

Estimated savings on newsprint imported from the Province of Qu,ebec 

Representative city 
Rail rate 
• from 
Quebec, 
Quebec 

Feasible 
water rail 

rate, 80 
percent 

Unit 
savings 

Potential Estimated 
trallio savings 

Per allort ton Per 1/lort ton Per 1/lort ton 
Peoria, DL------------------------------- $10.20 $8.16 $2.04 
Columbus, Ohio___________________________ 8. 80 7.04 · 1. 76 
Des Moines, Iowa_________________________ '20. 80 16.64 . 4-16 
Omaha, Nebr _ ---------------------------- ' 15.00 12.00 ' 3. 00 
Fargo, N. Dak_ --------------------------- I 24.80 19.84 4. 96 
Sioux Falls, S. Dak. ----------------------- I 22.80 18.24 4-56 
Pittsburgh, Pa---------------------------- 8. 40 6. 72 1. 68 
Indianapolis, Ind__________________________ 9. 20 7. 36 1. 84 

Total tributary area _________________ ------------ ------------ ------------

1 Minimum, 40,000 pounds. 

TABLE Q-16 

Short ton 
37,395 
47,990 
12,792 
3,998 

800 
800 

11,193 
5,694 

120,662 

$76,285 
84,462 
53,215 
11,994 
3,968 
3,648 

18,804 
10,477 

262,863 

Unittd States newsprint consumption and stocks at publishers and in transit 
to publishers monthly, .August 1939-:August 1940 · · 

[Short tons] 

Month 
ConsumP- Stocks at Stocks in 

tion by publishers transit to 
publishers publishers 

1939: 
206,108 277,624 41,484 
238,667 283,315 47,815 
257,578 285,333 50,073 
240,571 295,675 50,704 
254,781 284,283 43,948 

August __ ------------ ________________ ----- _______________ _ 
September------------------------------------------------
October---------- ___ ---- ______________ ----- _________ ------
November __ --- _____ -----------------_---- _______________ _ 
Deoember-------------------------------------------------

1940: 
218,468 285,776 42,760 
216,096 278,306 36,061 
251,269 246,228 38,727 
244,181 238,670 42,329 
257,566 247,206 43,312 
241,639 257,567 47,435 
206,913 318,609 44,679 
213,105 361,179 41,484 

January ________________ ---- _____________________________ _ 
February ______________ ----- ____ ----- _____ ------- ________ _ 
March----------------------------------------------------April ________________________ ----- _______________________ _ 
May------_---- ___________ ------------- _____________ ------
June ____ ---_----_-----------------------------------------
July------------------------------------------------------August __________________________________________________ _ 

236,168 274,883 44,111 
221,298 216,667 41,497 

Monthly average, August 1939-July 1940 _______________ _ 
Average, 1927--1!8------------------------------- ---------

SoURcE: Department of Commerce, SuNJeu of Current BltlineBB, October 1940, p. 62. 
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TABLE Q-17 

United States newsprint production, consumption and stocks at publishers' 
stocks in transit at publishers 1928-39, monthly arJeragt.r for years 
indicated 

Column 1 Column2 Columna Column 4 Percent: 
ColumnS+ Stocks In 
column 1 transit as 

Calendar :rear Consump. Stocks at Stocks in (publishers' percent of 
tlon by Produo- end of transit at stocks are eonsump. 

publishers tion month at publishers percent of tlon 
publishers consnmptlon) 

Short tom 8/loriiO'III Short tO'III Short tom 
1!1211. _____________ ------------- 228,335 118,131 195,780 46,357 85.6 

--------ii~7 
1929 _____ ---------------------- 244,724 116,023 186,426 00,151 76.2 
1930 ______________ ------------- 234,901 106,864 219,847 44,154 93.6 18.8 1931_ _________________________ 

218,143 96,453 195,939 39,356 89.8 18.0 
1932 _____ ---------------------- 187,907 84,049 181,632 30,195 96.7 16.0 

1933 ____________ -------------- 178,857 78,865 162,847 29,837 91.0 16.6 1934 ___________________________ 
206,387 80,117 231,805 37,651 112.3 18.2 

1935 _________ ------------------ 221,924 76,033 224,535 36,049 101.2 16.2 
1936 _______ -------------------- 244,952 76,784 215,041 44,747 88.2 18.3 
1937--------------------------- 246,353 78,810 349,613 56,044 141.9 22.7 

1938 _____ --------------- -·-- ---- 221,123 68,338 352,637 34,564 159.5 15.6 1939 _____________________ _. _____ 
227,903 78, 287 257,298 40,402 113.9 17.7 

Total, 1~1----------- 2, 212,983 912.129 2, 165,667 414,969 ---------97:9- ....................... -.. 
Average, 1~7 -------- 221,298 91,213 216, 567 41,497 ............................ 

SOQBCB: Department of Commerce, SurrJtf/11/ Cu"ml Buriftu1, 1940, Snpplement, p. 146. 
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PACKING HOUSE PRODUCTS 

INTRODUCTION 

In considering the effect of the proposed St. Lawrence Seaway upon the trans
portation of packing-house products, it is well to keep in mind that in addition to 
the major producers in the industry, the farmers who ship their livestock to the 
meat packers will be affected. In this study it is not possible to trace the quan
titative effects of cheaper transportation beyond packers and their products, lard, 
and meats. In the last section of this report an attempt is made to indicate the 
probable incidence of the benefits obtained by the Seaway as between consumers, 
packers, and farmers. In the main body of the report, however, the quantitative 
analysis is confined to determining the influence of the Seaway upon the cost of 
transportation of lard and meat products. 

Considered as an industry by itself, without reference to the thousands of 
livestock growers who supply it, meat packing is a major industry, giving employ
ment, in 1937, to 127,477 wage earners. The total value of its products in 1937 
was 2, 787 million dollars. Of the wage earners, 63 percent, or 80,311, were 
employed in the territory tributary to the Great Lakes. I And 1, 792 million dollars 
in value of output, or 64 percent, of the total value of meat-packing products, also 
came from this area.1 

The magnitude of American foreign trade in packing-house products is shown 
by table P-1. It is there indicated that total exports of packing-house products 
declined from 1,382,000,000 pounds in 1929 to 262,000,000 pounds in 1936. In 
the middle 30's there was a large drop in exports, to some extent because of the 
severe drought conditions in the cattle and farm country. The largest item of 

. export is lard and neutral lard. N onfresh meats are also important. Exports of 
fresh meats are almost inconsequential. Edible animal oils and fats other than 
lard used to be quite important in the past, but since 1929 there has been a steady 
decline in these exports so that by 1938 they had shrunk to almost one-tenth of 
what they were in 1929. 

The analysis of the meat packing industry is presented in two major sections. 
Lard and meat products are separately treated because many elements that 
enter into the analysis are peculiar to each product. Different consumption 
ratios, different rail rates, different transportation faciliti~ll of these necessitate 
separate analysis. 

Section 1 

PRODUCTION, CoNSUMPTioN, AND ExPORTS OF LARD 

The United States is the world's leading producer and exporter of lard. The 
approximate United States average productio~ for the 10-year period from 1909 

1 Tile 12 States eonsldered tributary to the Great Lakes are: mlnols, lnd!BilB, Iowa, KIIIIIIBI, Mlehlgau. 
Mlnneeota, Mlssoorl, Nebl'88ka, Oblo, North Dakota, South Dakota, and Wlscomlin. 

1 Department or Commerce, Biennial Cmlt.ll of Mat~ufaduru, 1937, pt. 1, p. 188, table 2. 
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to 1918 is 1.6 billion pounds; for the period from 1925 to 1934, 2.3 billion pounds 
as indicated in table P-2. After the drought of 1934. there was a decrease to 
799 million pounds in 1935. However. the trend upward in ensuing years indi
cates the production for 1940 is likely to be about 2 billion pounds, or nearly 
the same as the average for the predrought years. 

The consumption of lard in the United States rose from 1.1 billion pounds in 
1909 to 1.8 billion pounds in 1932, which was the peak year.• The 1926-35 
average is 1.6 billion pounds. In 1937 approximately 34 percent of the total 
lard consumption of the United States wu in the tributary area.' This is a low 
estimate, as fractions of States are not included. 

The average exports of lard for 1930-34 from each of the principal exporting 
countries, are shown in table P-3. The preeminence of the United States in this 
trade is clearly_indicated. The United States' exports represent 83 percent of 
the total of the principal exporting countries. However, during the depression 
of the 30's, United States exports decreased appreciably, reaching a low of 97,359,-
000 pounds in 1935, as compared with the peak year of 1929, when exports were 
847,868,000 pounds (table P-1). 

The sharp reduction of exports from 1935 to 1937 was largely caused by the 
dro1Ights of 1934 and 1935.• Since then there has been appreciable recovery, 
United States exports of lard and neutral lard having reached 204,603,000 pounds 
in 1938 but are still considerably below the 1920-29 1 average. The volume of 
exports of lard has always represented a large proportion of total United States 
production. During the yean 1925 to 1934, between 21 and 35 percent of total 
domestic lard production has been exported. Lard is exported in the form of 
lard and neutral lard; the latter is a more highly refined type and accounts for 
approximately 1 percent of total exports. 
· The United Kingdom, as shown in table P-4, has always been the destination 
for a large proportion of total United States exports of lard; in 1931, 257,879,000 
pounds, or 43 percent of total exports, were destined for the United Kingdom. 
-Although exports· to· the United Kingdom fell off proportionately with total 
exports in 1936 and 1937, in 1938 the trend again appeared upward, when the 
Uniied Kingdom received 119,311,000 pounds or 63 percent of total United States 
exports of lard. Cuba is the United States' second largest customer, receiving, 
in 1938, «,776,000 pounds, or about 24 percent of the total lard exported from 
the-United States. Table P-'-4: shows United States exports of lard, including 
_neutral. lard, by countries of destination, 1931-38. 

Section 2 

CosT oF TRANsPORTING LARD IN ExPoRT TRADE 

' ·Prior to 1933 lard was exported to European points principally by rail to New 
York and from New York by Atlantic liners. The combined rate on this move
ment was 96 cents per 100 pounds, of which 50 cents was the ocean rate and 46 
cents covered the rail cost from Chicago to New York. From points farther west, 
of coUJ'Ile, the rail rates were higher. . 

- · In 1933 direct all-water Great Lakes-to-Europe competition was established 
With the rail-ocean route, when a Norwegian steamship company instituted service 
from lake ports to the United Kingdom and Scandinavian countries. In that 

I Depenment of Agrimltunl, ~ Otrtlcrot ~ HilA II¥J, 0$118, 193!1, P. 7. 
• Computed from l82IH7 average per aapila eoDSWDption lllld popnlation of tribn~ State&. 
ll>eputmlmt of Agrim1tun1, ~ OloUGot a.rfa. IB<IJ, Hogs, OdoiMK l!SII, P. ll. 
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year 17,694 tons of lard were shipped direct from Chicago to European ports, 
mainly the United Kingdom.8 

The steamship line operating direct from Great Lakes ports carried this freight 
for as low as 40 cents per 100 pounds from Chicago to the United Kingdom. In 
order to meet this competition, the railroads· and North Atlantic conference lines, 
through mutual agreement, lowered their rates to 62 cents per 100 pounds from 
Chicago to the United Kingdom, composed of 29 cents ocean freight and 33 cents 
rail rate from Chicago to New York. This lowered rate, however, established by 
the railroads and the shipping lines, was effective only during the open navigation 
season on the Great Lakes. In the winter time the rafie was put back to the 

· 96-cent level. 
Since the boats of the Norwegian line could obtain more profitable freight than 

lard, they discontinued bidding for this business. From 1934 to 1939, therefore, 
no lard was carried direct from lake ports to Europe. In the absence of this 
direct-route competition, the railroads and the North Atlantic freight conference 
have gradually raised their summer rates from 62 cents to 75 cents per 100 pounds 
from Chicago to Europe, of which 36 cents covers the ocean haul and 39 cents the 
Chicago-New York rail haul. In the winter time the rate is $1.01 per 100 pounds, 
of which 46 cents goes to the railroads from Chicago to New York and 55 cents to 
the shipping lines from New York to Europe.· 

This situation creates difficulties in the selection of the proper rail-water com
bination rates for comparison with a feasible rate that may be used for the direct 
route via the St. Lawrence. If the practice of blanketing rates from Atlantic sea
ports to Europe is applied to lake ports, then the question is raised as to which 
rate should be blanketed, since the ocean rates from the North Atlantic ports 
have varied between 29 cents and 55 cents per 100 pounds. Again, we know 
that a 40-cent rate was used by the Norwegian line in 1933-34 but then this com
pany refused to bid for traffic on this or any other basis because it felt that the 
packing-house firms were using it as a competitive threat to lower rail-water com
bination rates via North Atlantic ports. The selection of the comparative rail
water rate is also confused since these rates have varied between 62 cents per 100 
pounds and 105 cents. 

In order to escape the necessity of making an arbitrary selection of comparative 
rates in the succeeding discussion, three different bases of comparison are used. 
First, the rates in effect in 1934, both on the Norwegian line as well as tl).e com
bination rail-water rates via New York, are used. This comparison recom
mends itself particularly since it involves actual rates in effect under which lard 
WtiS transported by both routes. This comparison, therefore, involves a 40-cent 
per 100 pounds rate for the direct haul from Chicago to the United Kingdom, as 
compared with 62 cents combination rail-water rate through New York. Of the 
62 cents, 29 cents was the share of the shipping lines from New York. This indi
cates, then, that the 40 cents from Chicago via the St. Lawrence was 11 cents 
higher than the then existing North Atlantic-to-Europe rates. 

A second comparison will be on the basis of the highest rate in the past 8 years 
which has been in effect from New York to the United Kingdom; namely, 55 cents 
per 100 pounds, which is, in fact, a rate effective in the winter time, and is con
sidered to be profitable. This rate is blanketed to lake ports as a rate which 
would be satisfactory to direct lake-to-Europe carriers. This is substantiated by 
the opinion expressed by one of the direct-route carriers which has been oper
ating from lake ports to Europe since 1933. This rate, then, is compared with the 
combination rate that was in effect in the summer of 1939; namely, 75 cents per 
100 pounds, divided between North Atlantic shipping l~nes, 36 cents, and rail-

• War Department, Annual Report of the Chief of Engineers, Pert n, ComfiiiJ'cltJZ Stati8tfct1 of the Water 
tome Comfllll'et of the Unlttd Statu, 1934, p. 776. 
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roads from Chicago to New York, 39 cents. In this case, too, the feasible Seaway 
rate is 19 cents higher than the rate from New York to the United Kingdom. As 
such, this comparison may be considered very conservative. 

A third basis of comparison is used by taking the actual rate that was offered 
by the No~ian line in 1934-namely, 40 cents per 100 poun~and comparing 
it with the summer combination rate of 75 cents in effect in the summer of 1939. 
The 40-cent rate is defensible only as a rate that was at one time in effect from 
Chicago to the United Kingdom. Under conditions of competition among shipping 
lines which may have access to the lake ports, if the Seaway is constructed it may 
be that this rate will be considered an acceptable rate. If we had adopted in this 
particular case the general policy of blanketing rates in effect from North Atlantic 
ports to Europe, we could have taken 29 cents, 30 cents, 31 cents, 36 cents, 50 
cents, or 55 cents for purposes of comparison, all of these rates having been 
in effect at some time since 1933. In the second method above described, we did 
use the 55 cents as a basis of comparison. Here the 41H:ent rate is used, not only 
because it was an actual rate in 1934 but also it is higher than any summer rates in 
effect in the past seven seasons from North Atlantic ports to Europe. The com
bination rate of 75 cents is used for comparative purposes because it was in effect 
in 1938 and 1939 and because it is unlikely that with competition on the Great 
Lakes established, the railroads and North Atlantic carriers will again resort, over 
any length of time, to the abnormally low rates of 1934. With sufficient carrying 
capacity available at Great Lakes ports, it would be unnecessary to resort to cut
throat methods of rate war, since at any levels direct water carriers could underbid 
the combination rail-and-water rates. 

Tables P-5, P-6, and P-7 show the comparisons of ratt>-S, as explained in the 
foregoing paragraphs, that were .made to determine eavings in transportation 
costs via the Seaway. In each case the indicated savings are averaged. This 
average will be applied to the estimated potential tonnage. This is done upon the 
assumption that the export trade in lard emanating from the tributary area is 
equally divided among the principal producing centers; namely, Kansas City, 
South Omaha, Sioux City, St. Louis, St. Paul, and Chicago. This assumption 
may not be correct. It is likely that production centers nearer the lakes will have 
a larger share of the export trade. In this case the average savings as computed 
in tables P-5, P-6, and P-7 would be grossly understated. 

Since the rates to Cuba via the rail-ocean route now used are at variance with 
rates to the United Kingdom and Europe by both routes, there will also be a 
difference in savings in transportation costs via the St. Lawrence Seaway. Conse
quently, total savings in transportation costs on lard for export to Cuba will be 
shown Beparately. 

In order to estimate the potential savings in transportation costs under these 
different methods, it is necessary to calculate the export of lard from the tributary 
area·of the Great Lakes. The average annual exports of lard and neutral lard 
during the decade from 1928 to 1937 were 478,324,000 pounds. As 64 percent 
of the total value of United States production of lard is centered in the tributary 
area, upon the assumption that the same ratio of lard exports would move out of 
the tributary area as the rate for the tributary area production holds to the 
United States, it is possible to assume that this same proportion, or 306,127,000 
pounds on the basis of 1928-37 average exports, came from the tributary area. 
An examination of the monthly export figures of lard as compiled by the Depart
ment of Commerce indicates that 57 percent of the total exports moved out 
during the open navigation season from May 1 to December 1. The average 
export traffic out of the tributary area, therefore, during the open season may be 
considered to be approximately 174,492,000 pounds, or 87,246 short tons. It is 
on this potentially available traffic that the potential savings must be calculated. 
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Table P-8 shows United States exports of lard to Cuba, 1928-37, and the 
average for these years. 

The same method that was followed in obtaining percent of total exports 
available from the tributary area during the Great Lakes-St. Lawrence open 
navigation season was used in the case of Cuba. Following is the break-down of 
total potential exports of lard and neutral lard via the Seaway to the United 
Kingdom and Europe, and to Cuba. Since these destinations account for such a 
large proportion of total United States exports of lard, no further break-down is 
deemed necessary. 

Table P-9 shows the total potential savings on lard and neutral lard for export 
to the United Kingdom and Europe as computed from the averaged savings in 
tx:ansportation costs via the Seaway, indicated by each of the three bases of 
comparison of rates, as shown in tables P-5, P-6, and P-7. The savings on the 
export of lard and neutral lard to Europe, including United Kingdom, on these 
different bases vary between $191,000 and $425,000. These results are obtained 
by applying the unit savings to the 57 percent of the annual average exports 
during 1928-37. 

Whether there will be any savings on exports of lard to Cuba depends on the 
availability of direct shipping service from the Great Lakes. The United States 
enjoys a substantial trade with Cuba. United States imports from Cuba appear 
to be more constant in volume and value than general world trade. In 1938 
when United States trade with Cuba underwent a substantial decrease, the 
reduction of imports was smaller than the corresponding change in United States 
world trade.' In this year imports from Cuba were 5.4 percent of total United 
States imports, the bulk of which was in sugar. In view of this fact, it seems 
reasonable to assume that shipping service would be available between Cuba and 
Great Lakes ports, and a direct movement of lard from Great Lakes ports 1in 
Cuba is feasible. Conversely, an examination of our imports from Cuba indi
o~tes that the lard carriers should have little, if any, difficulty in securing return 
cargo in the form of sugar, molasses, rum, coffee, bananas, manganese and chrome 
ore and a variety of other Cuban exports to the United States. 

A direct Seaway rate on lard, Great Lakes ports to Cuba, of 60 cents per 100 
pounds has been assumed as a reasonable rate. This rate is 16 cents over the 
New York-to-Cuba conference rate of 44 cents and 20 cents over the Great 
Lakes-to-Europe rate; whereas, the 1939 conference rate, New York to Cuba, is 
only 8 cents over the summer rate, New York to Europe. Table l'-10 shows 
potential savings in transportation costs in terms of cents per 100 pounds, on -· 
lard for export to Cuba via the St. Lawrence Seaway. 

By applying 17 cents per 100 pounds average saving (table P-10) to 15,721,403 
pounds of lard, there is indicated a potential saving on exports of lard and neutral 
lard to Cuba during the open season of navigation of $26,726. Total potential 
saving on all exports of lard and neutral lard, upon the basis of past exports, 
might be said, therefore, to be between $217,800 and $451,700, depending on 
competitive costs of transportation. 

In addi~ion to lard and neutral lard, the United States exports other types of 
edible oils and fats. The total exports of edible animal oils and fats excluding 
lard and neutral lard, as shown in table P-11, amountd to 88,613,000 pounds in 
1929. After 1933, drastic declines in these exports occurred so that by 1935 
total exports had gone down to 14,555,000 pounds, and in 1938 to less than 9 
million pounds. The reasons for this situation are many. The rise in the price 
of corn as a result of the drought and the diminution in the number of hogs 

' Department of Co1DID81'Cl8, Fureign TrtJIU of tAc Unite4 Statu, Calendar Y eer 1938, Part n, Trade by 
Regions and Countries, page 19. 

302155-41--22 
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raised are important fa.dora. In addition, exchange restrictions by importinl 
counmee and the desire of those countries to encourage home production of imo 
poried products are other faetors which resulted in this drutic decline in America~~ 
export& H ever our exporl8 of edible animal oils and fate other than Janl riae tG 
~level of 1929, then we may ay that, allowing for the percentage of the indUBtrJ 
located in the tributary area (64 percent) and the proportion exporied in the opea 
navigation aeuon (71 percent), total available traffic of this product would b4l 
40,266,000 pounds, or 20,133 short tona. ; 

On the other hand, if we took the exports during the worst :vea--1938-the 
exporta from the kibntazy area during the open navigation BeUOn would amount 
only to f.048,250 pounds or 2,02t short tona. A conservative estimate of average 
annual exporta of this product in future decades might be eomewhere near 
50,000,000 pounds, which would yield u a potential tonnage of exports from the 
tributary area during open aeuon of 22,720, 000 pounds or 11,360 tona. U we 
apply the avings per 100 pounds estimated for lard under each of the three 
dilferent methods of ealcuJation to this figure. we obtain the following estimates 
ofavinp: 

~---A--' P11T 100 ,_.. 
(160,....,., ~) 

221~--------------------------------- 1~50 
221~--------------------------------- 2a40 
221~--------------------------------- aa25 

,..,., ...... 
$32, 9H. 00 
59,980.80 
73, 11a oo 

Adding theae estimates to the estimated avings on lard, the total potential -
Dvinp on all edible animal oils and fate indudillg lard and neutral lard would 
amount to between $250,7M and 1524.896, or in round nnm.bera $525,000, 
depen~ on the competitive freighkate situation. • 

Section 3 

POTENTIAL ToNNAGE AND SAVING nr CoAsTWisE SHIPlriE~i'T 
OF l...uD 

It waa pointed out in section 1 that the United States i.e a large consumer of 
Jard. The annual per-eapita CODBUIDption of lard hu varied between 10 and U 
pound& The average for the period 1929-38 waa 12.3 pounds.• Lard is produced 
principally in the Middle West. Dlinois i.e the principal eenter of production. 
with Iowa eecond and Minneeota and Ohio third and fourth, on the basis of 1937 
production figure& Whereas these Middle Western States have large surpluses 
of lard to export to other regiona of the country, the IDCIIJt populous States, on the 
other hand, show large deficiencies in lard production. Among these, New Y ark. 
Pennsylvania. California, and Texu are all importers of lard from other regiona 
of the country. This situation is the basis for a considerable coastwise movement 
of lard from the Great L&kea area to the Atlantic and Paeific ~ 

In order to estimate the amount of lard that may ao tnvel via the St. Lawrence, 
it is IIMP8III.l'J' to estimate the amount of deficieney in the total consumption 
requirements of the coastal States. Deficiencies in the consumption require
menta of urban population may be ealcuJated on the broad usumption that rural 
and fann population will be able to meet ita requirements from local eourcea and 
that urban population purchaaee its Janl from commereia1 channels. Hence, by 
estimating the total conaumption of urban populationa on the basis of average 
per capita conaumption of 12.3 pounds in the past decade, and offsetting against 

I DlpL fll ~ ~ 8llla&.l p. 157.-lahle IIIIL 
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it total eommercial production in the respective States, it is possible to calculate 
the net deficiency, which should be very eonservative. On this basis it is estimated 
that the three west coast States, California, Oregon, and Washington, wocld have 
to import annually at least 36,698,000 pounds of lard, and New York, New Jersey, 
and Massachusetts would have to import about 126,800,000 pounds of lard. In 
terms of short tons, this gives a total of 18,349 tons to be shipped to the west coast 
and 63,400 short tons to be imported in to the North Atlantic cities. Including 
other east coast urban areas, one may estimate that a deficiency of almost 80,000 
short tons of lard a year would have to be imported to the urban centers of the 
East from the Middle Western area. Adding to this figure the west coast eon
sumption in the urban areas, we may assume that between 98,000 and 100,000 
short tons of lard a year are transported from the Middle West to supply the city 
populations of the North Atlantic coast and the west coast. Assuming an even 
distribution of this tonnage during the 12 months. at least 58,000 short tons of 
lard may be eonsidered to be potential traffic on the St. Lawrence during the open 
navigation season, divided as follows: North Atlantic, 36,800 short tons; South At
lantic, 10,600 short tons; and west coast, 10,600 short tons. 

There is no question that there would be eonsiderable saving on the transporta
tion of Iar:d by water to the west coast. From Chicago to the Pacific coast the 
rail rates on lard in 1940 were $1.68 per hundredweight. From St. Paul, Omaha, 
and Kansas City the rate was $1.51, and from St. Louis, $1.60. Chicago would be 
most favored in the shipment of lard to the west coast, as a rate of $1 per hundred
weight, or $20 a ton would be a very satisfactory revenue on the transportation of 
lard by water to the west coast. This would yield, then, a saving of 68 cents a 
hundredweight, or $13.60 per short ton. H all the lard eonsumed on the west 
coast were shipped from Chicago, an assumption that is not improbable since by 
far the largest surplus production of lard takes place in ID.inois, and particularly in 
Chicago, then the total saving on the shipment of 10,600 short tons during the 
open navigation season would be $144,160. 

On the shipment to the east coast the savings per ton would, of eourse, be much 
smaller. Rail rates to Boston, Massachusetts, from Chicago are 58 cents; to 
New York, 57 cents; to Philadelphia, 54 cents; to Baltimore, 53 cents. H we 
assume that the rate in coastwise trade will be about 70 percent of the direct rail 
rate, the rate to the east coast from Chicago would then be about 40 cents per 
hundredweight, or S8 a short ton. On this basis, the saving would average around 
13 to 17 cents, or say 15 cents, per hundredweight, or $3 per short ton. At this 
rate of saving, there will be a total saving of $110,400 on the shipment of 36,800 
short tons of lard during the open navigation season to the North Atlantic ports. 
H a saving eould be achieved to South Atlantic ports of no more than $3 per short 
ton, an additional total potential saving on 10,600 tons of lard of $31,800 can be 
counted on. The total saving on the coastwise movement of lard estimated in this 
very conservative fashion must be put down as around $286,360. Adding this 
saving to the estimates of possible savings on foreign exports of lard and other 
edible oils and fats which were given in the preceding section as varying between 
a minimum of $250,754 and a maximum of $524,896 we obtain an estimate of 
possible total savings in the transportation of lard via the Seaway of between 
$537,114 and $811,256 This range of savings might result on an estimated 
tonnage for both foreign and domestic shipments during the open navigation 
ae&son of 143,112 short tons of lard and edible oils and fats.• 

• Tbe eqiCirt llgtms IDdude 8QlOds f111ard and DBOtrallard 1o Emope iDeltJdiDc Unitad I!Jngdom and 
Cuba ODI:r, ealcolated Gil tbe basla f111V21H7 averaps and estimated •- f1l edible o11a and fats f1l 13,2511 
ten& ~ abipmeDts IDdude ODI:r tlltim8ted delldeDeies of lard in tbe -ml urban n!gioDB and do 
DOt IDdude any lnUiic in adler edible oila and rata. 
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Section 4 

ExPORT TRADE IN MEAT PRoDucTs 

Total exports of meats, both fresh and nonfresh, including beef, hogs, mutton, 
and lamb, varied between 445,529,000 pounds in 1929 and 123,700,000 pounds 
in 1937 (table P-1). The average for the years 1928-37 was 257,000,000 pounds. 
All but a small fraction of this was nonfresh. The amount of fresh meats exported 
has varied from year to year without any definite indication of a trend. As shown 
in table P-1, during the 10-year period 1929-38, exports of fresh meats have varied 
between 45,000,000 pounds in 1934 and 8,800,000 pounds in 1936. In 1929 these 
exports stood at 19,800,000 pounds, and in 1938 at 16,200,000 pounds. On ac
count of the small quantity of these fresh meat exports and the special service 
requirements, over which there is considerable controversy, we have decided to 
disregard the possibilities of fresh meat exports via the St. Lawrence. 

Confining our attention to nonfresh meat product exports, an analysis of 
the destination of these indicates that European countries, principally those 
bordering on the Atlantic Ocean and the Baltic Sea obtain nearly 68 percent of 
total American exports, on the basis of the averages of the years 1928-37. The 
break-down of the average annual exports during the years 1928-37 is presented 
in table P-12. The United Kingdom, it appears, took a little over 50 percent of 
all nonfresh meat exports, with Germany second in importance and Cuba third in 
line. The average annual exports to European countries during the years 1928-37 
amounted to nearly 180,000,000 pounds. Average annual exports to Caribbean 
countries equaled nearly 33,000,000 pounds. All other countries took the re
maining 44,000,000 pounds. It is possible, therefore, to estimate potential 
tonnage and savings in the same manner as for lard. Only 60 percent of meat 
product exports move during the open navigation season, as shown by an exami
nation of the seasonality of exports during 1936, 1937, and 1938. H 64 percent 
of the export trade is allocated to the tributary area, we may then consider 38.4 
percent (60% X 64%) of the average annual exports as potential traffic to the 
St. Lawrence. This would give total potential traffic of 98,523,000 pounds, or 
49,260 tons, in meat products. 

As there may be some question as to whether exports to the Caribbean coun
tries and to all other countries may originate in the tributary area, we shall 
allocate exports to countries other than Europe and the Caribbean countries
namely, 77,000,000 pounds annually during the years 1928-37, to sources out
side the tributary area; or, at any rate, we shall not consider even 38.4 percent 
of this amount as available traffic during the open navigation season. Among 
the Caribbean countries, it is very likely that exports to Cuba will supply traffic 
to the St. Lawrence, insofar as there will be shipping bringing in imports of sugar, 
molasses, etc. Also exports to Panama and Mexico may move via the St. Law
rence, insofar as there may be shipping to bring in bananas from those areas, 
and meat exports, as well as dairy product exports, would provide good return 
cargo for such ships. 
. In spite of these possibilities, all of the trade in nonfresh meats to countries 
other than those in Europe will be considered as originating outside the tributary 
area. This eliminates 30 percent of the export trade. Having done this, it would 
be justified to assume that, with the opening of the St. Lawrence, practically all 
exports of nonfresh meats destined for Europe would be shipped from the middle 
western packing houses whenever shipping services are available. Hence, only a 
seasonality factor of 60 percent will be applied to the exports to Europe, without 
further modification by 64 percent to take account of the location factor. 

Hence, the average potential savings on the different bases of rate comparisons 
as applied in the case of lard will be applied to the total average annual exports 
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of 180,000,000 pounds to Europe, modified to 60 percent to allow for exports in 
the open navigation season, or 108,000,000 pounds. This amounts .to 54,000 
short tons. Applying average rates of savings, on three different bases, as in 
the case of lard, we obtain the following savings: 

AetriJ!It walling• per Total 
Amoutll (100 pouflds.) 100 pound& (cetate) BIWini/B 

1,080,000 _______________________________ 14. 50 $156, 600 
1,080,000 _______________________________ 26. 40 285, 120 

1,080,000.------------------------------ 32. 25 348, 300 
The savings on exports to Europe, then, will vary between $156,000 and 

$348,000, depending on the competitive rate situation. 
Heretofore, it was estimated that export and coastwise traffic through the St. 

Lawrence in lard and other animal oils and fats might have amounted to 143,112 
short tons savings ranging between $537,114 and $811,256, depending ol:i' the 
competitive rate situation. Adding to these the minimum and maximum esti
mates on the export of meat products, we obtain total potential tonnage of 212,500 
and savings of $694,000 as a minimum and $1,160,000 as a maximum. 

TABLE P-1 
United States exports of edibl~ meat products, 1929-38 

(Thousands of pounds] 

Meats Edible animal oils and fats 

Non- Lard and Other edible Total edible 
Year Fresh fresh Total neutral animal oils animal oils 

lard and fats and fats 

---
1929.--------------- 19,765 425,764 445,529 847,868 88,613 936,481 
1930 .•••• ----------- 24,670 355,631 380,301 656,018 78,118 734,136 
1931 •• -------------- 14,937 238,368 253,305 578,296 66,945 645,241 
1932.--------------- 11,284 179,729 191,013 552,154 61,098 613,252 
1933 .•• ------------- 20,058 211,380 231,438 584,238 55,816 640,0M 

1934 ••••.. ---------- 45,111 206,282 251,393 434,892 38,663 473,555 
1935.--------------- 17,357 137,000 155,347 97,359 14,555 111,914 
1936 •••••• ---------- 8, 789 126, 571 135,360 112, 168 14,716 126,884 
1937---------------- 10,919 112,781 123,700 136,778 9,398 146,176 
1938 •••••••••••••••• 16,245 142,055 11i8,300 204,603 8,909 213,512 

SoUBCB. Department of Commerce, Forea(ffl Commeru and NfJOI(/atitm of tile United swtu. 

TABLE P-2 
United States production of lard, 1909-38 

Year 

1909 .•• ------------------------------
1910 ••••• ----------------------------
1911.--------------------------------
1912 .. -------------------------------
1913 ••••••••• ------------------------

1914 ••••• ----------------------------
1916 .•• ---------------- --------------
1916. --------------------------------
1917--------------------------------. 
1918 .•••••• --------------------------

1919. --------------------------------1920.--------------------------------
192L ••••• c ......................... . 

~~it::::::::::::::::::::::::::::::: . 

Production 

MillionlbB, 
1,612 
1,538 
1,728 
1,639 
1,633 

1, 535 
1,669 
1,685 
1,436 
1,881 

1,904 
1,943 
2,092 
2,283 
2,692 

Year 

1924 ••••••••••.•••• ------------------
1925 ..•••• ------------------. -------. 
1926 ••• ------------------------------
1927---------------------------------1928 _______________________________ __ 

1929.------------------~- ------------1930 ________________________________ _ 
1931. _______________________________ _ 

1932.--------------------------------
1933.--------------------------------
1934 ........... _____________________ _ 
1935 ............. ___________________ _ 

1936.--------------------------------
1937---------------------------------
1938 ................................ . 

Orand 
total 

1,382, 010 
1,114,437 

898,546 
804,265 
871,492 

724,948 
267,261 
262,244 
269,876 
371.812 

Production 

MillionlbB. 
2,635 
2,133 
2,185 
2,240 
2,432 

2,435 
2, 201 
2,279 
2,351 
2,446 

2.066 
1,267 
1,673 
1, 441 
1, 750 

Average, 1112&-37............... 2, 059 

SOUBCB: Department of Agriculture, Agricultural St4ti8tiu, 1940, table 554, p. 413, 
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TABLE P-3 

.Annual ~xports of lard by principal producing countriu, 1930-34 av~ragu 

Principal exporting 
countriea Exports Percent of 

total 
Principal exporting 

oountries Exports Percent of 
total 

, United States •••••••••••••• 
N etherlanda •••••••••••••••• 

1,000 lbl. 
653,553 
35,865 
41,720 

83.1 
6.4 
6.3 
.8 

1.3 

1,000 lbl. 
Madagascar................ 2, 041 o. 3 , 
AustraliB ~------------------ 1, 608 .2 

Denmark.. •••••••••••••••••• 
China •••••••••••••••••••••• 

Sweden..................... 2, 576 .4 

~~:3~::::::::::::::::::: 
5,435 
8,493 
2,7'0 
3,125 

Yugoslavia................. 1, 911 • 3 
BraziL..................... 6, 583 1.0 

Ireland .•••••••••••••••••••• 
.4 
.6 Total.~---------------1--665-,-63-7-1---100-. 0 

a Year ending 1une 30. 

BoUBCB: Department of Agriculture, Agrleultwal .~ilticl, 1989, page 333, table 466. 

TABLE P-4 
Unit~d Statu exports of lard and neutral lard by countries, 1930-38, ytar 

~nding june 30 
[Thou.ands of pounds! 

Destination .1931 1932 1933 1934 1935 1936 1937 19381 
------

United Kingdom _____ 257,879 240,103 . 256,371 314,229 160,374 53,357 53,940 119,311 
Germany •----------- 108,738 143,506 159,113 72,734 6,171 6,125 1, 772 2,846 
Netherlands .••.•.•••• 29,742 32,534 43,682 24,869 1,394 132 257 354 
Belgium .•••••••• ~---- 9,406 6, 750 10,150 16,850 1,070 610 1,364 701 
Italy--------------~-- 6,064 7,125 6,846 9,264 483 -------73- 781 652 
Denmark------------ 1,453 804 647 911 219 -------46- -·--·--;a Sweden _______________ 

766 765 471 734 210 62 
Norway-------------- 629 465 210 89 ----2;149" 4 --·Tm- ----.,-663 Other Europe ________ 15,806 9,716 13,826 14,267 678 

Total Europe .•. 430,383 440,757 490,116 453,947 171,070 60,941 69,437 128,560 

Cuba _________________ 49,004 38,406 10,023 14,247 31,179 24,154 35,369 44,776 Mexico _______________ 
67,491 35,483 38,085 47,630 8,969 943 2,788 9,009 

Canada _______________ 12,224 6,197 3,482 282 2,604 1,076 3,405 1,399 Colombia _____________ 11,836 4,284 113 103 3 169 380 172 
Other oountries._ ______ 25,491 25,193 24,038 36,204 13,677 2,294 2,332 6,184 

Total exports ___ 596,429 650,320 565,857 551,413 2'0, 402 89,577 103,711 190,100 

I Prelimmary. 
• Includes Austria beginning May 6, 1938. 

SoUBCB: Department of Agriculture, Agriculttt.ral Stati&tiu, 19S9, p. 439, table 603. 

TABLE P-5 
Comparison of competitifJ~ rail-octan and Staway ratts on ~xports of lard 

from stlected Unittd States points of origin to Europ~, 1933-34 
[Cents per 100 pounds] 

1934 cost of transportation Feasible rates via St. Lawrence 

Points of origin All-rail Ocean Total Direct rate Total rate 
rate New Rail to Great via St. 

to New York to rail- Chicago Lakes to Lawrence 
York Europe ocean Europe I Seaway 

---------. 
Kansas City, Mo ________ 76.6 29 105.6 36 40 76 
S. Omaha, Nebr --------- 76.5 29 105.6 36 40 76 
Sioux City, Iowa _________ 76.5 29 105.6 36 40 76 
St. Louis, Mo·----------- 53.5 29 82.6 20.6 40 60.5 
Chicago, DL ------------- 33 29 62 40 40 
St. Paul, Minn..---------- 52.6 29 81.6 ----ii5.T 40 55.5 

Average savings via St. Lawrence Seawa:v----------------------------------------------

1 Actual rate Great Lakes ports to Umted Kingdom m effect 1933. 
J All-i'8il to Duluth, the nearest lake port. 

Potential 
savings 
via St. 

Lawrence 

29.5 
29.6 
29.5 
22 
22 
26 

26.-4 
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TABLE P-6 

Comparison of 1939 and feasible Seaway rates on exports of lard from 
selected United States points of origin to Europe I 

[Cents per 100 pounds) 

1939 cost of transportation Feasible rates via St. Lewrenoa 

Points of origiD All-rail Ooaan Total Direct rate Total rate Potential 
rate New Rail to Great via St. savings to New York to rail- Chicago Lakes to Lawrenoa via St. York Europe ooaan Europe I Seaway Lewrenoa 
r---· 

Kansas City, Mo .••••••• 69.5 36 105.5 40 55 95 10.5 
B. Omaha, Nebr ••••••••. 69.5 36 105.5 40 55 95 10.5 
BiolJX City, Iowa ••••••••• 69.5 36 105.5 40 55 95 10.6 
St. Louis, Mo .••••••••••• 46.5 36 82.5 24.5 55 79.5 3 
Chicago, DL ••••••••••••• 39 36 75 55 55 20 
St. Paul, Minn .•.•••••••• 67.6 36 103.5 116 55 71 32.5 

A. verage savings via St. Lewrenoa SeawaY-----·---·---···---------------·-------------- 14.6 

1 Feasible all-water rate lake ports to Europe (normal). 
• All-rail rate from St. Paul to Duluth, the nearest lake port. 

TABLE P-7 

Comparison of actual Seaway rates of 1933 and present rail-ocean rates on 
exports of lard from selected points to Europe 

(Cents per 100 pounds] 

Present cost of transportation Feasible rates via St. Lawrenoa 

Points of origin All-rail Ocean Total Direct rate Total rate Potential 
to New rate New rail- Rail to Great via St. savings 
York York to ooaan Chicago Lakes to Lawrenoa via St. 

Europe Europe Seaway Lawrenoa 

Kansas City, Mo •••••••• 69.6 36 105.6 36 40 75 29.5 
8. Omaha, Nebr --····--· 69.6 36 105.6 36 40 76 29.6 
SiolJX City, Iowa .•••••••• 69.6 36 105.6 36 40 76 29.5 
Bt. Louis, Mo •••••••••••• 46.6 36 82.6 20.5 40 00.6 22 
Chicago, Dl. _ ----------·- 39 36 75 ----iii"&" 40 40 35 
B. Bt. Paul, Minn •••••••• 67.6 36 103.6 40 55.6 48 

A. verage savings via Bt. Lawrenoa Seaway------------------------------------···------ 32.25 

I Rail to Duluth, the DeBreSt lake port. 

TABLE P-8 

United States exports of lard and neutral lard to Cuba, 1928-37 

Yew 

1928 __________________________________ _ 
1929 __________________________________ _ 

1930 ••••••••••••••••••••••••••••••••••• 
11131_ ----------------------------------
11132 .•••••• J ••••••••••••••••••••••••••• 

11133 ••••••••••••••••• ~-----------------

1,000 
pounds 

114,176 
80,541 
65,213 
45,003 
22,102 
10,008 

Year 

11134 ••••• ------------------------~-----
11135. ---------- --- ------- ------------ --1936 __________________________________ _ 
1937 _________________________________ _ 

11128-37, average ••••••••••••••••• 

1,000 
pounds 

26,848 
24,295 
31,010 
41,363 

43,096 

BoUBCB: Department of Commer~, FtWri(rll Gbmmercc arul Nllllit/atilm e{thl Unite4 BUitu, 1928-37. 
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TABLE P-9 

Estimaud pountial sarnng.t in tran.rportation CO.tl.t of lard for ~xport.t to 
Uniud Ki"!gdom and Europ~ f1ia th~ St. Lawrtnct s~away, bas~d on 
tlfl"ag~ .rarnng.r 

A nllable for upon from trlbutMy area May 1 &o Dec. 1 

1001M. 1,317,822 ______________________________________________________________________ _ 
1,317,822 ______________________________________________________________________ _ 

1,317,822..---------------------------------------------------------------------

Average 98V
ings in 

trans porta. 
tion costa 

CtfiUper 
JOO lb8. 

114.50 
•26.40 
132,. 2li 

a Average 98vings indicated by comparison of 1939 rail-ocean rates and feasible Seaway rates.. 
I Average IBvings, indicated by comparison of 1933, 1934 rall-cl<'e8Dand Seaway rates. 
I Average IBvinp indicated by comparison of 1939 rall-ocean rates and 1933 Seaway rates.. 

SoVBC&: Based on len table, p. 32'1. 
TABLE P-10 

Totai98V• 
inga 

$191,084 
347,005 
424,11118 

Pountial sarnngs in tran.rportation CO.tl.t of lard for nport to Cuba f1ia the 
. St. Lawrence s~away 

(Cents per huncbed ponnds) 

1939 ran-ocean rates J'easlble rates via tbe 8&. LaW18008 
Seaway 

Points of origin AD-ra!J Total Great Total rate Potential 
&oNew Ocean &o rail- Rail &o Lakes via the St. 98ving via 

York Cuba - Chicago &o Cuba LaW18008 the St. 
LaWJ'8DC8 

Kansas City, Mo __________ 811.5 '" 113.& 40 80 100 13.5 
B. Omaha, Nebr ----------- 69.6 '" 113.& tO 80 100 13.5 
Sioux City1 loWIL--------- 69.5 '" 113.& 40 00 100 13.5 
E. St. Louis, m ____________ 46.5 '" 90.& K& 00 84.5 6 Chicago, m ______________ 39 '" 83 -----i6 ___ 00 00 23 
8. St. Paul, Minn..--------- 67.& '" 11L8 60 76 35.5 

Average IBviugs via St. LaW18008 Seaway ________________________________________________ 17 

TABLE P-11 
Uniud Slaks nports of ~dibk animal oils and fat.t, nc~pt lard and neutral 

lard, by r~gion.r, 1929-38 
(Thousands ol JlOIDids) 

Year 

1929 ___________________________________________ _ 
11130. __________________________________________ _ 
1931. __________________________________________ _ 
1933 ___________________________________________ _ 

l933--------------------------------------------
19M. ••••• --------------------------------------1V35 __________________________________________ _ 

1938--------------------------------------------1937--------------------------------------------1938.-------------------------------------------

Total 

88,813 
78, 118 
66,94.5 
61,008 
55,816 

38,883 
14,555 
14. n6 
8,398 
11,0011 

European 
couutries' 

74,833 
65,520 
55,134 
51,875 
47,3!1 

32,639 
13,433 
13,435 
8, 921 
8,380 

Caribbean 
cowuries• 

5,578 
II, 189 
5,387 
6,522 
6,681 

4,2611 
487 

~I 

AD other 
couutries 

8,402 
11,4011 
6,t34 
3, 701 
1,31K 

1, 755 
835 
507 
179 
2911 

I lndudes Clll)y Austria, llelglum, Cr.eeho-Slovalda, Denmark, France, Germany, Italy, Netherlands, 
Norway, Poland and Danzig, Sweden. 8wiberl8Dd, and United Kingdom. 

I Includes P8D81Da, MeDco. Trinidad and Tobago, Cuba, NetheriBDds, West Indies, Fnmch Wes& 
.IJldies, and v eue&uela. 

BollliCII: Department o1 Commerce. For-. Oms- •tid NuiQatiott of 1M Uttilcd Statu. 
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TABLE P-12 

Uniud Staus exports of tw•fruh-m6at products by country of tkstiaation-
. annual afJnage, 1928-31 ' -

European eountiT: 
Austria •• ------~-----------------Belgiwn ________________________ _ 
Czecho-Slovakia _______________ _ 

Dellllllll"lt.. ••••••••••••••••••••••••• Fraooe __________________________ _ 

Germany--------------------Italy ____________________________ _ 

NetberlaDds..-----------------
N orway __ ------------------------Poland and Danzig _____________ _ 
Swaden _______________________ _ 
BwiUerland ______________________ _ 
UnUed Kingdom.. ___________ _ 

Pounds 

171,1164 
3,441,31M 

107, 7'n 
1,189,478 
3, 837,158 

19,201,260 
5,82'!1, 732 
7,239,408 
2, 725.160 
2,671,800 
1,679,349 

484,319 
1211, 134, 668 

Total, abova European aountries.._________________ 179, 608,307 

Country 

Caribbean CCIIIDtries: 
panama --------------------MenCCL----------------·-··--·-
Trinidad and Tobago ----------
Otbar BrWsh Weetl.ndies ----Cuba _________________________ ~--
Netherlands WeetiDdles_ _____ _ 

French Weet Iodles--·-------V81111&U8la.-••••••••••• _______ _ 

Pounds 

s. 786,156 
1,382,566 
1.487,7'¥1 
1,380,236 

17,784,862 
1, 725,487 
1,843,303 
1,32'1, 7.13 

Total, abova Caribbean 
eowUries..______________ 32,718,137 

AU otber COUiltrieB...--------------- 44, :K4, 8111 
01'811d totaJ_____________________ 256, m, 2113 



Appendix Q 

BURLAP AND JUTE 
Section 1 

PRODUCTION AND IMPORTS 

Jute is a soft fiber obtained from inside the bark of a full-grown stem of two 
species of tropical plant. It is the world's cheapest fiber and in quantity grown 
is second only to cotton. The low cost of jute has made jute fabrics the world's 
leading wrapping and sacking material. The causes of the low price of jut-e are 
heavy production per acre and cheap and abundant labor, and the ease with 
which the fiber can be prepared for spinning. About 98 percent I of the total 
world production is produced in British India, principally in Bengal. The ideal 
requirements for production of jute are met by the region about Calcutta. · They 
are: First, raw and moiSt climate; second, deep, rich alluvial soil (supplied by 
the Ganges and Brahmaputra Rivers); and third, cheap labor. Other countries 
which produce some quantities of jute are Nepal, Formosa, Iran, Japan, and 
Indo-China. That part of jute which moves into international trade can be said 
to come entirely from the area close to the great jute market of Calcutta. 

Because the consumption of jute in hand spinning and weaving in India is 
incalculable, exact production figures are difficult to obtain. According to the 
official figures of the producing countries as gathered by the U. S. Department of 
Agriculture,l the annual average world production in the years 1928-37 was 
3,489,000,000 pounds. 

In its woven form jut-e is referred to, often indiscriminately, as burlap, hessian 
or gunny. Outside of Calcutta, the most important manufacturing center for 
jute products is Dundee, Scotland. Dundee products generally are more special
ized and of a higher quality. A third region of minor importance is Italy which 
also produces a finer grade of material. 

In the years 1928-37 the United States imported an annual average of about 
780,775,000 pounds of jute and jute products (table Q-1). Of the t-otal imports 
of jute and burlap about 84 percent came from British India, 7 percent from the 
United Kingdom and 9 percent from all other countries.• About 46 percent of 
the United States imports of jute and burlap passed through the customs districts 
of Massachusetts, New York, and Philadelphia. New York alone was credited 
with about 30 percent; New Orleans about 18 percent. The Washington and 
San Francisco customs districts together received an annual average of about 9 
percent.• 

Jute enters the United States in various forms as shown in table Q-1. Unman
ufactured jute fiber was imported during the years 1928-37 to the ektent of an · 
annual average of 119,139,000 pounds and unmanufactured jute butts to the 
amount of 37,283,000 pounds. The average annual unmanufactured jute received 
in the United States in this period was 156,422,000 pounds. Unmanufactured 
jute is manufactured into such thing~~ as yarns, cordage and burlap cloth. Unman-

• Aurfeultural St.atUtlu, liMO, p. 133. 
1 U. 8. Department of Cnmmerce, Fortlgn Cbmmnee tm4 NIU!igation ofiA. United St.atu, 1928-117. 
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338 THE ST. LAWRENCE SURVEY 

ufactured jute butts go mostly into the production of cotton bagging used to 
wrap cotton bales for shipment. 

Among the manufactured forma of jute imported into the United States, the 
moat important is burlap and other woven fabrics. Of these 509,702,000 pounds 
were imported as an annual average in the years 1928-37. Burlap is used pri
marily as a container for a great variety of products, especially grains, bran, and 
feed, fertilizers, sugar, flour, and other produce. Considerable quantities are also 
used in the shipment of cement. In time of war, burlap may be a strategic mate
rial because of its use as sandbags either in trenches or other forms of barricade 
or to protect important buildings and monuments from the effects of bombing or 
shelling. 

Burlap bags are often competitive with cotton bags, but generally the two 
have peculiar advantages which make each of them desirable for certain uses. 
Since cotton does not have the strength of burlap, except uaua.lly at much higher 
prices, burlap is superior to cotton for sacking heavy commodities. It is inferior 
for email packages or when the lint might affect the contents, as with certain 
foodstuffs; or when a closely woven fabric is required, as for flour; or when the 
bag is to receive an elaborate trade mark. The beat illustration of the relative 
advantages of burlap over cotton for certain purposes is the use of burlap for 
bailing cotton itself. 

The eecond most important item among the imports of manufactured jute is 
waste bagging and waste sugar-6&Ck cloth of which an annual average of 47,467,000 

· pounds were received in the years 1928-37. Bags or eacka already cut and 
eewed were imported during the same period in the amount of 39,903,000 pounds. 
Other jute items include woven fabrics and webbing. The latter is a narrow jute 
woven product used in the upholstery of the automobile and furniture industry. 

The total cf the manufactured jute products imported into the United States 
in the years ~928-37 was about 624,350,000 pounds. 

Section 2 

PoTENTIAL TRAFFIC AND SAVINGS 

The problem of estimating potential tonnage in jute products for the proposed 
St. Lawrence Seaway is complicated by the facts that the commodity moves into 
this country under such a variety of forma and that no data are available as to 
the consumption by States of jute and jute products as a whole, or even the con
sumption by industries of the individual forma under which jute enters into the 
country. Because of the Jack of data an estimate of the potential tonnage of 
burlap only can be made. 

Over 80 percent of the burlaps imported into the United States is consumed 
in the manufacture of container bags. The consumption of burlap by States may 
be estimated on the basis of the coPt of materials in the "bags other than paper" 
industry. There may be a possibility of error in such an allocation due to the 
fact that the "bags other than paper" industry • produces cott-on bags as well as 
burlap bags. In 1937, for example, the industry produced 1,937,000,000 cotton 
bags and 676,000,000 burlap bags and 68,000,000 other types of bags manufactured 
from other materials. Usually, however, domestic companies which specialize in 
the manufacture of new textile bags make both burlap and cotton bags. 

The census data on the costs of materials in the "bags other than paper" in
dustry for the year 1937 are very incomplete inasmuch as several of the States 
in the Great Lakes area are included among the "all other States" in order not to 

I Biennial Census of Manufactures: 1937, p. 334. 
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disclose the activities cf a given company. For this reason, in allocating the 
consumption of imported burlaps, the 1935 figures for the cost of materials in the 
"bags other. than paper" industry bas been used. Thus, the State of Dlinois, which 
in the year 1935 consumed 4.6 percent of the total materials of the "bags other 
than paper" industry, is assumed to have consumed 4.6 percent of the 192&-37 an
nual average of imported burlaps. For New York, only the industrial Area of 
Buffalo was considered. Since the consumption of the cost of materials for this 
industrial area was not disclosed in the 1935 Census of Manufactures, the 1937 
figures were used. In that year Buffalo consumed 4.9 percent of materials in the 
"bags other than paper industry." 

Before applying the percentages of coet of materials consumed in that industry 
to the imports of burlaps, the total imports were reduced to 80 percent because, 
as bas been said, only about that percentage of burlaps goes into the manufacture 
of bags. The imports and the estimates b&l!ed thereon were subdivided into those 
from British India and those from Europe in order to facilitate the application 
of feasible savings in transportation which will be discussed later. By this method. 
then, there is a total estimated consumption for the tributary area of 83,937,000 
pounds from British India and 12,703,000 pounds from Europe. Ohio is estimated 
to have consumed 18,771,000 pounds of Indian burlaps and 2,841,000 pounds of 
European burlaps. The Buffalo Industrial Area is estimated to have consumed 
17,354,000 pounds of burlaps from British lndiaand2,626,000 pounds of European 
burlaps (table Q-2). 

The figures of the monthly receipts of burlaps in the years 1936-38, 88 reported 
in the Monthly Summaries of Foreign Commerce of the United States • show 
that during those years 58.2 percent of the total annual imports of burlaps were 
received within the months May through November. Because the St. Lawrence 
is open to navigation only through those months, the estimate of consumption 
of imported burlaps was reduced by the application of 58.2 percent. Thus, 
during the season of open navigation, there is an estimated consumption of 
burlaps and jute in the entire tributary area of 48,851,000 pounds from British 
India and 7,393,000 pounds from Europe. In Ohio the consumption of imported 
burlaps is estimated at 10,924,000 pounds from British India and 1,653,000 
from Europe. In New York State the Buffalo area is estimated to have consumed 
10,100,000 pounds from British India and 1,529,000 from Europe; Illinois 
9,482,000 pounds from British India and 1,435,000 from Europe. 

Table Q-3 presents the annual average imports of burlap by customs districts 
during the years 1928-37. New York received in this period an annual average 
of 158,113,000 pounds. Massachusetts, New York and Philadelphia 88 a group 
received 225,166,000 pounds. New Orleans was eredited with 124,870,000 
pounds; San Francisco and Washington together, 56,337,000 pounds. 

The ocean rate for burlap and other woven fabrics varies according to the 
supply and demand of shipping space on ships moving from India or from the 
United Kingdom. In 1938 the ocean rate from British India to the Atlantie 
and Gulf coasts of the United States was about 50 cents per hundred pounds. 
In 1939 from British India to Montreal, the United States North Atlantic and 
South Atlantic ports, the rate was about 41 cents per hundred pounds. From the 
United Kingdom to Atlantic ports of the United States in 1938 a typical rate 
can be taken as 46 cents per hundred pounds; from Italy to the same points, 
44 cents per hundred pounds. 

In estimating the savings in the cost of transportation of burlap which might 
be brought about by the proposed St. Lawrence Seaway, it may be assumed that 
the ocean rate from European points to the Great Lakes will be about the same as 
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the ocean rates to New York and other Atlantic ports, The practice of the 
shipping trade makes it possible that even on shipments from British India, 
nearly the same rate will apply to the Great Lakes ports as to the Atlantic ports. 
However, hi this report the assumption is made that the ship operator will require 
an additional10 cents per hundred pounds over the rate to New York and other 
Atlantic points; this is 20 to 25 percent higher than the rates to New York and 
Montreal. On this basis, then, the savings in transportation costs of burlap 
imported from Europe into the Great Lakes area will equal the difference between 
the rail rate from coastal ports to the point of destination and the ran rate from 
the nearest lake port. On burlap imported from British India, the savings will 
be this difference in_ rail transportation rates minus 10 cents per hundred pounds. 

In table Q-4 the unit savings in transportation costs are estimated. For each 
State a representative point of destination was chosen on the basis of the available 
information as to the location of the "bags other than paper'' industry within the 
State. In the ease of Ohio two representative points were considered neceBB&ry 
because of lack of one dominant center. The points chosen, Cleveland and 
Cincinnati, balance each other as regards distance from the Lakes and the esti
mated savings. The ran rate with which the rate from the nearest lake port 
was compared is either that from New York, by far the dominant port on the 
Atlantic in respect to receipts of burlap, or from New Orleans, whichever was lower. 
The estimated unit savings on shipments from Europe to the selected representa
tive points range, then, from 14 eents per hundred pounds in the cases of Indian
apolis and Cincinnati, to 42 cents in the ease of Chicago and Milwaukee; and on 
shipments from British India from 4 cents per hundred pounds in the eases of 
Indianapolis and Cincinnati to 32 cents per hundred pounds in the case of Chicago 
and Milwaukee. 

In table Q-5 the estimated unit savings.of table Q-4 are applied to the potential 
tonnage of table Q-2 •. The total savings on shipments from Europe amount to 
$21,700 and on shipments from British India $94,500. The grand total amounts 
to $116,200. The largest total estimated savings accrues to Chicago, $36,400. 
The next most important is to the Industrial Area of Buffalo, $22,500. 

These estimates of potential tonnage and estimated savings are based on only 
the 80 percent of United States imports of burlap which go into the manufacture 
of bags or sacks. They do not include the other 20 percent which go into mis
cellaneous uses. Neither do they embrace a variety of other forms under which 
jute enters the United States. Unmanufactured jute butts and bagging for 
cotton are consumed in the cotton-ginning area. These two items, together, were 
imported to the amount of 57,590,000 pounds. However, in addition to them 
and to the burlaps that have been studied, the United States imports annually 
about 200,000,000 pounds of other forms of jute. Much of these other forms 
doubtless finds its way into the Great Lakes area-for example, of bags and 
sacks of burlap the United States imported during the years 1928-37, about 
39,903,000 pounds. The most important use of burlap bags is as containers for 
grains, bran, and feed, sugar, .flour, and other produce and for fertilizer and 
cement. A considerable proportion of all these products for which burlap is used 
as containers is produced in the Great Lakes area, excluding northern New York 
and northwestern Pennsylvania. However, no further estimates are made for 
these types of consumption. 
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TABLE Q-1 .. 
United States imports of jute and jutt manufactures, by types, annual average, 

. 1928-37 1 . I 

Type Thousands 
of lbs. 

Unmanufactured Jute flbnL-.......... 119,139 
Unmanufactured jute .butts........... 37,283 

1---
Total unmanufactured jute..... 156,~2 

B:~~Yfy :fJ~te~~~~~--~~~~~--~~~~~-
Bags and sacks ••• --------------------
Woven fabrics •• ----------------------

509,702 
39,903 
18,481 

Type Thousands 
oflbs. 

Yarns--------------------------------- 492 
Cordage, twine, etc................... 181 
Waste bagging and waste sugar-sack 

cloth •••••••••••••••••••••••••••••••• · 47,467 
All other •••••••• "--------------------- •s, 127 

Total manufactured •••••.••• ____ l--6-24-, 3-53-

Grand total..................... 780,775 

1 Based upon general imports 1928-33 and on Imports for consumption, 1934-37. 
I Includes carpets, carpeting, mats, matting or rugs, webbing, bagging for cotton and jute slivers. 
SOliBCB: U.S. Department of Commerce. Forei(f11 Commnce and Nalligatltm of tile Unitetl8t1Jtea,1928-37. 

TABLE Q-2 
Estimated consumption of imported burlap in the Great Lakes area, by the 

"bags other than paper" industry 

Estimated consumption of imported burlap In the 
Percentage manufacture of bags (thousands of lbs,) 
of cost of 
material 

State consumed From British India From Europe I From all in ubags 
other than sources, 
paper" in· Seasonal Seasonal seasonal 

dustry, Annnal (58.2 per- Annnal (58.2 per· (58.2 per-
1935 cent) cent) cent) 

Total, United States .... 100.0 354,163 206,123 53,598 31,194 237,317 
illinois ________________________ 

4.6 16,292 9,482 2,466 1,435 10,917 
Indiana ...... ----------------- 2.4 8,500 4,947 1,286 748 5,695 
Iowa. ___ ------ __ ------- _______ .1 354 206 54 31 237 Michigan _____________________ 

.7 2,479 1,443 375 218 1,661 
Minnesota ____________________ 

4.3 15,229 8,863 2,305 1.~ 10,205 
New York •------------------- 4.9 17,354 10,100 2,626 1,529 11,629 
0 hio. ---- ________ ------------- i-3 18,771 10,924 .2,841 1,653 12,577 
Wisconsin.----------.: ..... __ 1.4 4,958 2,886 750 437 3,323 

Total, specifledStates ••• 23.7 83,937 48,851 12,703 7,393 56,244 

1 Based upon 80 percent of Uwted States unports of burlap. 
I Buffalo Industrial Area only; the peroentage of cost of materials consumed Is based upon 1937 figures. 
SouRCE: Percentage or cost or material, etc., based upon Department of Commeroe, Biennilll CenBUB of 

Manufaduru,1935 and 1937. Total United States imports, Department of Commerce, Forei(fll Commerce 
and Nalligation of tile UnUetl Statu, 1928-37, . 

TABLE Q-3 
United Statts imports of burlap by customs districts, annual average, 1928-37 

Customs districts Thousands of Percent of 
pounds total 

26,604 5.2 
158,113 31.1 
40,449 7.9 

124,870 24.6 

45,672 8.9 
10,765 2.1 

103,329 20.3 

509,702 100.0 

SoUBCB: Department of Commeroe, Foreign Commerce and Na~~i(Jation of tile UnUetl Statea, 1928-38. 
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. • TABtE'Q-4 

Estiina~d· ~~it s'av!ngs-on burlap o'r jut~ 
(Cent~t per 100 pounds) 

Representative point of destination 

~~~tr~s~~-::::::::::::::::::::::::::::::::: 
Detroit, Miob ______________ ------------------ __ ----
Minneapolis, Minn. __ -----------------------------

Bulfalo, N. Y--------------------------------------

8~~=~1, 'b'gfo-_:::::::::::::::::::::::::::::::::: 
Milwaukee, Wis._--------------------------- _____ _ 

1 From New Orleans. 
• From Toledo. · 

Rail rate 

From 
New 
York 

From 
nearest 

lllke port 

: !~ -------,;.g--
149~ f32~ 

~ -------;33--

28 
39 

142 
42 

-------,-;.g--

I From Duluth. 
• From Cbioago. 

Estimated unit Sllvings 

From 
Europe 

(based on 
blanketed 
ocean rate) 

42 
14 
17 
39 
24 

28 
39 
14 
42 

From 
British 

India (based 
upon ocean 

rate with JOe 
aurobarge) 

32 
4 
7 

29 
• 14 

18 
29 
4 

32 

TABLE Q-5 

Estimaud sarnngs on th~ transportation of burlap 

From· Europe From British India 

Representative point Total 
of destination Estimated SBvings Estimated SIIVings estimated 

Potential Potential savings 
tonnage 

Unit Total 
tonnage 

Unit Total 
-------

Cent• Centl 
per 100 fJef 100 

Poun.U fJOUnfU Poun.U poun.U Chioago, m ________________ 1,434,932 42 $6,026 9, 481,661 32 $30,341 $36.368 
Indianapolis, Ind __________ 748,660 14 1,048 4,946, 954 04 1, 979 3,027 
Des Moines, Iowa __________ 31,194 17 53 206,123 07 144 197 
Detroit, Miob-------------- 218,359 39 852 1, 442,861 29 4, 134 5, 036 
Minneapolis, Minn ________ 1,341,349 24 3, 219 8, 863,292 14 12,409 15,628 

Bulfalo, N. Y -------------- 1, 528,515 28 4,280 10,100,030 18 18, 180 22,460 

Clevelan~ OhiO----------- 826,645 39 3,224 5, 482,261 29 15,341 19,065 
.Cinoinna , OhiO---------- 826,648 14 1,157 5, 482, 261 04 2,185 3, 342 

Milwaukee, Wis----------- 436,718 42 1,834 2, 885, 723 32 9,234 11,068 

Total---------------- 7,393,018 ....................... 31,61K 48,851,166 --------- tK, 497 118,191 

0 


