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THE PRESIDENT, 
The White HO'USe, 

Washington, D. 0. 

DECEMBER 20, 1940. 

MY DEAR MR. PRESIDENT: I have the honor to tra.Dsmit to you 
herewith Part IV of the reports of the St. Lawrence Survey. This 
part deals with the effects of the proposed St Lawrence Seaway upon 
the ports of New York, Boston, and Buffalo. 

A summary of facts and conclusions is given in the letter of sub­
mittal of Dr. N. R. Da.nielian, Director of the St. Lawrence Survey. 

Very sincerely yours, 
WAYNE c. TAYLOR, 

Acting Secretary oj Oommeru. 
m 
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DECEMBER 16, 1940. 
The Hon. SECRETARY OF CoMMERCE, 

Washington, D. 0. 
DEAR MR. SECRETARY: I have the honor to submit a report on the 

effect of the St. Lawrence Seaway upon existing harbors. In the 
preparation of this report the Survey has had the able assistance of 
1\Ir. Edward Cooper, of its own staff. The Survey has also had the 
advantage of comments and criticisms of staff members of the Board 
of Engineers for Rivers and Harbors, United States .Army. 

The analysis of the probable effects of the St. Lawrence Seaway 
upon existin~ harbors, was restricted to the ports of New York, 
Boston, and Buffalo. This procedure avoids needless repetition, cuts 
down the task to manageable proportions, and gives a. basis for 
evaluating the effects on other ports. For New York as the principal 
eastern export center of the United States, and Buffalo as the principal 
transshipment center on the Great Lakes, are generally considered to 
be the two ports most vitally concerned in the St. Lawrence Seaway. 
Since other port cities such as Philadelphia, Baltimore, Norf.olk, and 
New Orleans are likely to be affected to a much less degree than. 
New York and Buffalo, the conclusions with regard to these two ports 
will shed light at least upon the direction in which these other harbors 
may be influenced. The brief sample study of Boston, utilizing the 
methods developed in the case of New York Harbor, indicates that 
this is likely to be the case. 

Many studies of the St. Lawrence Survey have necessitated pioneer­
ing in the study of future eventualities-pioneering in academic 
courage, if not always in techniques of analysis. The present study 
on the probable effects of the St. Lawrence Seaway upon the ports of 
New York, Boston, and Buffalo is an example of such pioneering. 
Its virtues are not in that it provides a final and accurate prediction 
of future events. Its virtue is merely in the fact that an atte~pt is 
made for the first time in the history of the St. Lawrence project to 
analyze the possible future changes in the commercial activity of 
existing harbors and to base a judgment on the foundations of in­
formed and educated opinion. 

These findings are especially important to all persons who are 
concerned lest the proposed Seaway have adverse local economic 
consequences by impairing the usefulness of existing harbors, with 
resultant unemployment, and loss in the value of existing investments. 
Although the national interest is obviously the paramount considera-

v 
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tion in making a decision on a major project such as the St. Lawrence 
development, the effects ·upon local interests deserve sympathetic 
study. This is the viewpoint of the present report. 

The study indicates that New York will lose some foreign traffic 
and that Buffalo will lose some of its grain transfer business. On the 
otber hand, New York Harbor will acquire new water-borne traffic 
·to and from the Great Lakes area. Similarly, Buffalo also will gain 
new traffic, both domestic and foreign. In each case, the additional 
traffic will more than offset the losses. The net gain for Boston will 
be largest of all. 

In greater detail, the analysis reveals the following points pertaining 
to New York Harbor. 

1. The foreign water-borne commerce of the port of New York has 
fluctuated between 15 and 30 million tons a year in the course of the 

·16 years from 1923 to 1938. The 10-year average, 1928-37, was 21.5 
million tons. The total water-borne commerce, including coastwise 
and internal, intraport and local traffic, has varied between 86 and 
i38 million tons during the same 16 years, and the average for the 
10 years, 1928-37, was 109 million tons. 

2. Assuming full utilization of the St. Lawrence Seaway to the 
ultimate of its capacity, the total diversion of foreign traffic from the 
port of New York is estimated to be 1.8 million tons. This would 
constitute about 8.4 percent of the average annual foreign water-borne 
commerce of New York, but only 1.6 percent of the average total 
water-borne traffic of 109 million tons during the decade 1928-37. 
In every year since 1923, the period studied by this Survey, the annual 
fluctuations of New York Harbor traffic have been greater than the 
possible diversion. 

3. In terms of employment in importing and exporting establish­
ments, and of stevedores, longshoremen, and sailors, the loss in foreign 
commerce will involve, at a liberal estimate, the loss of 3,000 jobs and 
pay rolls of somewhat over $7,000,000 a year. With each job of 
direc~ employment there is usually associated another job of indirect 
employment, in service industries, such as restaurants, hotels, bakeries, 
etc., in professional services and utilities. Hence, the total loss of 
jobs incident upon the diversion of foreign commerce from New York 
Harbor may amount to 6,000. This loss of jobs is one-seventh of one 
percent of the total number of gainfullJ employed persons in the New 
York Industrial Area of 4,582,210 in 1930. The loss in pay rolls is 
but an infinitesimal portion of total pay rolls of New York Industrial 
.Area in manufacturing, retail, wholesale, insurance, and real-estate 
establishments, which in 1935 amounted to $3,239,831,000. · This 
does not include income from utilities, railways, local, State and 
Federal employment, professional, and personal services. 
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4. The major portion of existing coastwise and intercoastal water­
borne cargo received in New York Harbor consists of a few bulk 
commodities, such as coal, petroleum products, sand and 

1
gravel; 

iron and steel scrap, copper ore, railroad ties, etc., which are not 
. transshipped to Middle Western points, but are consumed in or near 
the New York Industrial Area. This traffic would not be lost to 
New York, when the St. Lawrence Seaway is constructed. This 
nondivertible traffic accounts for 80 percent of the total coastwise 
and intercoastal receipts of the port. Similarly, coastwise and 
intercoastal shipments from New York Harbor consist largely of a 
few bulk commodities, such as coal and petroleum products, which 
are reshipped from New York to other American ports. Hence, the 
major portion of coastwise and intercoastal water-borne traffic of 
New York would be unaffected by the St. Lawrence Seaway. 

5. There are certain products, minor in quantity, in the coastwise 
and intercoastal receipts of New York Harbor which are likely, in 
part, to bypass New York by direct shipment into Great Lakes ports 
when the St. Lawrence Seaway is available. Among these- products 
may be cited lumber and products, fruits and nuts, canned goods, 
sulfur and fertilizers. Similarly, certain coastwise shipments of 
products which now originate in the Middle West and are transshipped 
through New York may be shifted to the direct water route via the 
St. Lawrence. The total possible diversion of coastwise receipts and 
shipments together may be but a little over one million tons, or less 
than 1 percent of the total water-borne traffic of the port, or 3 percent 
of the coastwise and intercoastal traffic. 

6. A study of available inter-regional traffic between the territory 
surrounding the New York Industrial Area on the one hand, and the 
Great Lakes tributary area, on the other, shows that there is much 
available cargo that may move in both directions by water via the 
St. Lawrence Seaway. Eastward, there would be large quantities 
of grain and cereal products, dairy products, nonfresh meats, auto­
mobiles; and westward, finished and semifinished iron and steel 
products, sugar, r~fined copper and zinc, brass and other alloys. 
A careful analysis of commodity movements shows that new traffic 
in these and other products will more than compensate for all the 
loss in coastwise and intercoastal receipts and shipments in New 
York Harbor on account of the St. Lawrence Seaway. 

7. New York Harbor activity is sensitive to the economic welfare 
of the whole country. This is verified by a comparison of the fluc­
tuations in harbor activity with general industrial indexes. Harbor 
activity in New York will continue to respond to growth in population 
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and improved business conditions throughout the country. On tho 
basis of conservative estimates of future developments in population 
and economic activity, one may confidently expect that water-borne 
commerce in New York will expand to compensate many times over 
any possible losses in foreign commerce on account of the St. Lawrence 
Seaway. 

The salient conclusions regarding the effect of the St. Lawrence 
Seaway upon the port of Boston are: 

1. Just as in the case of New York, Boston Harbor is likely to lose 
but a small portion of its foreign commerce, roughly 250,000 tons. 
There is not much chance of any loss in coastwise commerce, since 
Boston does not act as transshipment center for cargo originating 
and terminating in the Great Lakes area. Receipts and shipments in 
Boston Harbor are mostly for local consumption or from local sources, 
such as coal, petroleum, fish, sugar, cotton, wool. 

2. With very little danger of diversion of traffic, Boston stands to 
gain a large volume of new commerce. New England is a heavy 
i.i:nporter of raw materials and foodstuffs from the Middle West. 
New traffic can be expected in cereal products, dairy products, non­
fresh meats, automobiles, pig iron, finished and semifinished iron and 
steel products. New harbor activity can be expected also from the 
shipment by water to the Great Lakes of New England products, 
such as machinery, shoe and leather products, canned and cured fish, 
refined sugar. The conclusion is clear that Boston Harbor will be 
one of the chief beneficiaries of the Seaway; the fear of diversion is 
unfounded, and the possibilities of new traffic very promising. 
· The analysis of the situation in Buffalo reveals that: 
· ·1. Buffalo will surely lose some of its grain transhipment traffic. A 

maximum estimate of this loss is 700,000 tons a season. This is about 
a fifth of the average annuallakewise grain receipts at Buffalo. In 
terms of employment, this loss would involve the jobs of 200 workers 
in grain elevators and other waterfront activities. The loss in em­
ployment as a result of this diversion represents 0.054 percent of the 
371,374 gainfully occupied persons in the Buffalo Industrial Area in 
1930 .. The loss in revenues to grain elevators is estimated at $220,000 
a year. 

2~ The losses to Buffalo in grain traffic cannot possibly exceed the 
liberal estimates of this report, because much of the grain received in 
Buffalo is for local milling and local distribution. Furthermore, a 
large portion of Buffalo grain traffic is for end-of-season storage which 
could not proceed further because of congestion of shipping and 
closed navigation. Finally, Buffalo hs.s already lost a large portion 
of its former transshipment business in grain since the opening of 
the Wetland Ship Canal in 1932. 
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3. The Survey finds that there is no real basis for apprehension 
that Buffalo will lose its pre-eminent position in flour ~g. The 
milling industry there will certainly not suffer any absolute disad­
vantage by virtue of being located at a. deep-water port. Relative to 
other milling centers such as Minneapolis, Buffalo will suffer no 
disadvantage, since water transportation of grain to Buffalo for milling 
there will still be more advantageous than water shipment of flour 
direct from upper lake ports. The only possibility of relocation of 
the milling industry would arise if new mills could be established at 
the urban centers on the North Atlantic coast. There are many 
factors limiting such a. development. Buffalo is more conveniently 
accessible to winter sources of grain supplies, stored in its own elevators 
and at nearby Canadian points. For this grain Buffalo will remain 
the most economical milling center during the closed navigation 
season. Buffalo is also better located in relation to a broad market 
in New England, New York, Pennsylvania and Ohio than seaboard 
cities. Large mills, particularly those owned by national concerns, 
would be loath to sacrifice this advantage by a decentralization of 
the industry into many mills located in different eastern cities, each 
serving a local market. For all these reasons, relocation of the flour 
milling industry away from Buffalo at Atlantic ports is a very remote 
possibility. 

4. On the other hand, the St. Lawrence Seaway will provide a 
cheaper form of transportation in both foreign and intercoastal trade. 
Flour exports from Buffalo, estimated at an average of 180,000 tons 
during the open season, would save as much as $525,000 a year in 
freight charges. Similarly, Buffalo's principal industry, iron and 
steel and their products, and machinery, would benefit by the cheaper 
form of transportation. This industry employed at least 27,000 
workers out of 106,000 wage earners in all manufacturing in 1937., 
At present it is at a disadvantage in the foreign or west coast markets. 
With the Seaway, Buffalo is likely to ac<i_uire its share of these markets. 
Chemicals, abrasives, aluminum, metal alloys, and other products of 
Buffalo would also have the advantage of cheap deep-water trans­
portation. 

5. New compensating incoming traffic into the port of Buffalo will 
arise in lumber, sugar, fruits, and canned goods for distribution in the 
adjacent areas. This traffic, though not as large in weight measures 
as the possible tonnage of grain traffic, will certainly create more 
employment, income, and savings in transportation costs. 

In arriving at these conclusions, the Survey made every effort to 
be conservative, which in this case meant making the most pessi­
mistic assumptions from the point of view of the harbors studied. 
For instance, it was assumed that 10,000,000· tons of new American 
traffic, over and above the traffic now traveling through the present 
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14-foot St. Lawrence Canals, would utilize the new Seaway immedi­
ately upon completion. This is based upon the utilization of the full 
25,000,000-ton capacity of the 27-foot project, of which, eliminating 
9,000,000 tons of present traffic, 16,000,000 tons would be new 
capacity, divided between the United States and Canada on a 10 to 
6 ratio. In contrast to this liberal assumption, the known, provable 
traffic of the major commodities studied in Part III of these reports 
show an initial new tonnage, on the basis generally of 1928-37 trade 
conditions, nearer 5,000,000. This is not to deny that the ultimate 
capacity of the Seaway will be utilized. With economic activity at 
levels higher than the past decade, traffic through the St. Lawrence 
will surely surpass the limits imposed by the Survey analyses. But 
under those conditions port activity in all the harbors studied will 
improve in step with general economic conditions in the country as a 
whole, and any possible loss from diversion will be lost in the upsurge 
of prosperity. 

Again, the present analysis did not make allowance for the effects 
of construction .outlays. spent in New York and for the bene.ficient 
results of low cost power upon industry and employment. This is 
more extensively treatt-d in Part VI. It is sufficient to mention here 
that full time employment on site of more than 6,400 workers for 5 
years with an annual pay roll of $9,000,000, and additional orders for 
materials of nearly $90,000,000, will certainly have a stimulating effect 
upon New York State industry and traffic. The ultimate expectation 
that cheap power will create 50,000 new gainfully employed industrial 
workers, with total dependent population of 125,000 persons, will 
also materially affect the fortunes of New York State economic 
activity. 

In the light of all these considerations, the conclusion is clear that 
New York, Boston, and Buffalo stand to gain much and lose but little 
from the St. Lawrence project. 

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

St. Lawrence Survey. 
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' 
THE EFFECT OF THE ST. LAWRENCE

1 
SEA-

WAY UPON EXISTING HARBORS 

CHAPTER I 

THE ST. LAWRENCE SEAWAY AND TilE PORT OF 
NEWYORK . 

The construction of the St. Lawrence seaway and power project will 
undoubtedly have significant effects on both industry and transporta­
tion in the United States. Through the provision of economical 
electric energy it will affect the growth and location of industry. By 
providing a new pathway for water-home commerce, it will lead to 
changes in the routing of commodity movements. This chapter is 
concerned only with the latter aspect as it relates to the port of New 
York and the adjacent area. · 

In sections 1 to 3 of this chapter the anal~ is giv-en in terms solely 
of existing industries and methods of transportation; the new traffic 
brought forth by the Seaway will not be considered. Throughout the 
entire first part of this chapter, it should be remembered that the direct 
effects only are under consideration. The volume of transportation 
demands are assumed to be as of the recent past. 

In sections 4 and 5, the probable changes attendant upon the con­
struction of the Seaway will be evaluated in terms of their economic 
effects upon the New York area, especially in relation to employment 
gains or losses in the future. 

Section 1 

THE EFFECT OF THE SEAWAY UPON IMPORT AND EXPORT 
TRAFFIC oF NEw YoRK IIARBoR 

Before the diversion of water-borne commerce of New York Harbor 
can be estimated, it is necessary to establish the capacity of the pro­
posed St. Lawrence Seaway and the proportion which will be available 
to American shipping. 

The maximum transportation capacity of the Seaway was estimated 
by the U. S. War Department as 25 million tons of freight during the 
open season.• In 1937 and 1938, the existing St. Lawrence canals 
carried over 9 million tons of traffic annually, the tonnage for 1937 
being 9,195,439, and for 1938, 9,236,318.1 This leaves about 16 million . 

I Ben. Doc. lUI, 73d Cone.. 2d Sea. p. 711. 
• C&llllda, Dominioa Bureau o1 statist.:.. aaut ~ 19311, pp.lt-JS. 

1 
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tons of capacity available for new shipping. This estimate includes 
ships in ballast, so that the capacity for revenue freight is even smaller. 
. Of this capacity, it is necessary to estimate the amount available 
for use by American shipping. This, of course, cannot be done with 
any great precision at this time. In fact, with the lar~e volume of 
traffic potentially available there may arise a situation in which the 
total demand of American and Canadian shippers could not be 
accommodated. In that case, the proration of the Seaway's capacity 
might become a matter for negotiation between the two countries. 
The outcome of such a proceeding is naturally not subject to prediction. 
However, in the event that allocation becomes a matter of nego­
tiation between the countries, an equal division of the total capacity 
would be reasonable, inasmuch as the cost of the project is to be 
shared approximately equally by the two countries. Furthermore, 
if the density of traffic gives rise to congestion, it is likely that carrying 
capacity of canals may be increased by deepening them to 30 feet, as 
provided in the initial project. 

Nor does the use hitherto made of the St. Lawrence by the United 
· States and Canada furnish a possible basis for allocation. For a 
number of reasons, American use of the present shallow canals is 
much smaller than its use of the proposed waterway can be expected 
to be. 

The chief reason why the present traffic is not a good basis for 
allocation of future traffic is the present restriction upon draft of 
vessels using existing channels. In his study of the St. Lawrence, 
Alfred H. Ritter summwed this situation as follows: 

Navigation conditions now limit the draft of vessels entering 
the Great Lakes to about 13* feet. The difference between a 
vessel of this draft and one of 20 feet or more is the difference 
between economical and costly transportation • • . Vessels of 
13 to 16 feet draft are adapted only for use on routes where 
there is little or no competition, either by rail or by more efficient 
water carriers • • . They are not suitable for traffic between 
the Atlantic seaboard· and the Great Lakes, and no vessels of 
the size which can pass the present locks of the St. Lawrence 
River when fully loaded are suitable for regular lake-ocean 
traffic.• 
Another reason why the United States has not utilized the present 

St. Lawrence River intensively is that American coastwise commerce 
for the most pari, lies along open seacoasts or is confined to the 
lakes. Unlike Canada, it has no large ports on the St. Lawrence 
River east of Lake Ontario. Its coastwise ships, adapted to ocean 
trade; are too large to utilize the present St. Lawrence canals. Hence 
Canadian trade has been the chief user of the St. Lawrence canals. 

1 Alfred H. Ritter, Trauporlalloll EcDnomia of tht Grtal Latt.-81. Lavmncc Ship C'ho11ntl, published by 
be Great Lakea.St. Lawrence Tidewater Association, November, 1925, p. 249. 
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During 1938, of a total of 8,285,167 tons of through traffic using the 
St. Lawrence canals, 4,911,160 tons originated in Canada, and 3,374,-

1 -
007 in the United States.' · ·. 

With deeper St. Lawrence canals, the existing proportion between 
Canadian and American use will change, since deeper draft American 
coastwise ships will be able to pass through. Therefore, the alloca­
tion of the additional capacity has been arbitrarily set as 10 million 
tons annually for the United States. This is equivalent to 60 percent 
of the new capacity of 16 millions tons and would result in approxi­
mately equal use of the total capacity, new and old, by Canada and 
the United States. In answer to objections to this admittedly arbi­
trary method of allocation, it might be pointed out that prediction 
of this factor is extremely difficult, and that the main concern in the 
present study is to make a generous allowance so that diversion from 
other ocean ports be over-, rather than under-stated. 

The next step is to allocate the capacity available for American 
shipping between foreign and domestic commerce. . The traffic that 
can be expected through the St. Lawrence will be new and additional 
traffic superimposed upon the present pattern of commodity move-. 
ments within the Lakes and between Lake ports and Montreal. To 
determine the division of this traffic between foreign and domestic 
commerce, one cannot take the existing character of traffic in Great 
Lakes harbors such as Chicago, or Cleveland, or Duluth, and apply 
it ·to the prospective St. Lawrence traffic, for the simple reason that 
traffic on the Great Lakes is of a peculiar nature, due to the prepon­
derance of coastwise traffic on the Great Lakes, based upon tlte loca­
tion of natural resources in the Lake Superior region that are utilized 
at points near the lower Lake ports. This is a type of traffic that. 
would probably continue undisturbed by the St. Lawrence Seaway. 
Similarly, a large part of the grain movements between United States 
ports and between Canadian points will continue in their old routes, 
because of the well-established facilities of transportation and local 
functionalization such as flour milling in Buffalo. 

The additional traffic through the St. Lawrence will be more 
comparable to the now-existing traffic on the Atlantic and Gulf 
coasts. In general, the diversified character of production and con­
sumption in the Great Lakes area does not differ greatly from that 
existing in the North Atlantic ports and the Gulf ports considered 
together. Indeed, the traffic originating and terminating on Atlantic 
and Gulf ports is to a large extent derived from industrial and trade 
activity in the tributary area of the Great Lakes. Hence, it is more 
reasonable to· distribute prospective additional traffic expected on 
the St. Lawrence Seaway between foreign and domestic commerce 

• Cuwla, DomlDioa B- f/1 Btatl&tlel, CliMI a.tUIJa, 1111111, p. d 
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according to the relative proportion of such commerce in the Ameri­
can ports on the Atlantic and Gull coasts. 

The average foreign commerce of the Atlantic and Gulf ports dur- · 
ing the period 1928 through 1937, represented 40 percent of the total 
water-home commerce, as shown in table 1. This same proportion 
of the assumed United States traffic through the St. Lawrence, · 
namely 10,000,000 tons, would be 4,000,000 tons. This represents 
the volume of foreign imports and exports of the United States 
which may flow through the St. Lawrence Seaway and leaves a 
canal capacity of 6,000,000 short tons annually which is available for 
United States domestic commerce. 

TABLE 1.-Wattr-bornt commtru of tht Atlantic and Gulf ports 

Year 

1923 ___________________________________________________ _ 

1924----------------------------------------------------1925 ___________________________________________________ _ 

1926~---------------------------------------------------1927 ___________________________________________________ _ 

1928 ___________________________________________________ _ 

1929 __ ------------------------------------ ------ --------
1930. ----------------------------------------------- ----
1931---------------------------------------------~------1932._ __________________________________________________ _ 

1933 ___________________________________________________ _ 
1934._ __________________________________________________ _ 
1935 ___________________________________________________ _ 
1936 ___________________________________________________ _ 

1937----------------------------------------------------

1938----------------------------------------------------
Average, 1928-37---------------------------------

Forei~m Domestic Total I 
commerce commerce • com me..,... Foref~m 
(thousands (thousands (thousands commerce 

or short or short or short (percent 
Cons) Cons) Cons) or Cocal) 

7G. 377 69,148 
76,500 67.445 
77,352 71,510 
94,252 '1'3,219 
76,130 86,209 

77,236 82,298 
84,516 87,404 
74,141 83.796 
69,322 82,520 
47,205 71,229 

45,061 @5, 704 
49,627 91,189 
53,589 91,440 
58,808 105,774 
74,436 118,326 

67,896 107,166 

62,394 89,976 

135,525 
134.035 
148.862 
167,471 
161,339 

159,5.,4 
172.000 
157,937 
141,842 
118,434 

130.766 
140,816 
145,029 
164.582 
192,762 

175,052 

162,370 

56.36 
57.14 
61.96 
56.28 
46-57 

48.41 
49 14 
46-94 
41.83 
39.86 

34.46 
35.24 
36.96 
35.73 
38.62 

38.79 

40.96 

t Local intraport and Internal oommerce Is not Included, and domestic commerce IB Included on an adjusted 
basis, eliminating duplications. 

SoURCE: Data from U. B. Maritime Commission, DiviBioo of Research, Watcr-lloml Fordgft •fllf Domu­
til: ComfiUircc of the Uniutt State•, Rept. No. 296. 

The question arises: What portion of the 4,000,000 tons of prospec­
tive foreign commerce of the St. Lawrence Seaway now clears through 
New York Harbor in the absence of the Seaway? To put it otherwise, 
what proportion of this foreign traffic would be a diversion from New 
York Harbor? One method of arriving at an approximation of this 
volume is to assume that all the ocean ports would be affected in pro­
portion to the volume of foreign commerce they now handle. Then, 
if New York Harbor accounts for one-third of the foreign commerce of 
all Atlantic and Gull ports, under this method of estimation New 
York would lose one-third of all the foreign commerce which may move 
by way of the St. Lawrence, or 1,333,000 tons. Applying this method 
to the facts of the case, it appears that New York Harbor has ac-

. counted for 34.51 percent of the foreign commerce of all Atlantic and 
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Gulf coast ports during the period 1928 through 1937. This is shown 
in table 2. Since the total foreign commerce of the United S¥'tes to 
use the Seaway has been estimated at 4,000,000 tons, New York should 
contribute about 34.5 percent of this volume, or 1,380,000 tons. 

TA.BisE 2.~Water-borne foreign· commerce, New York Harbor and all 
.Atlantic and Gulf ports, 1923-38 

Year 

1923-----------------------------------------------------------
1924 ____ ------------------------------· -------------------- -·--
1925 ·--··· ··--····-·-···········--······ ·-· --······ ···-······ •• 
1926.---------···--------------------------------------------
1927 ·----------------------------------------------------------

19?8. -------- --------------------------------------------------1929-----------------------------------------------------------1930 .•• _______________________________________________________ _ 

193 ~_ ______ ----------------------------------------------------1932-----------------------------------------------------------
1933 __________________________________________________________ _ 
1934.. ________________________________________________________ _ 
1935 ____________________________________________ c _____________ _ 
1936 __________________________________________________________ _ 

1937----------------------------------------------------------
1938-----------------------------------------------·----------

Average, 1928-37 ---·····--·····--··-·---------------·---

Port of New A~n~tl~~c New York as 
York (thou· ports (thou- percent of 
sands of short sands of short total 

tons) tons) 

25,356 76,377 
24,577 76,590 
25,583 77,352 
25,910 94,252 
27,820 75,130 

29,243 77,236 
30,439 84,516 
25,963 74,141 
20,944 59,322 
16,582 47,205 

15,290 45,061 
17,204 49,627 
17,123 53,589 
19,434 . 58,808 
23,083 74, 4.~6 

18,696 67,896 

21,531 62,394 

33.20 
32.09 
34.37 
28.55 
37.03 

37.86 
36.02 
35.02 
35.31 
35.13 

33.95 
. 34.67 

31.95 
33.05 
31.01 

27.54 

34..51 

BoUBCB: Data from U. B. Maritime Commission, Division of Research. Water-borm Foreign a'lld Dome,_ 
lie Commeru of till Unitell Statu, Rept. No. 295. 

There may be objections raised to this procedure on the ground 
that New York will lose a larger proportion of its foreign trade than 
will some of the other ports, since in foreign commerce New York 
will be more directly competitive with the waterway. A conserva­
tive approach would eliminate from consideration all but the major 
ports in the North Atlantic, all the Gulf ports excep~ New Orleans, 
and all Atlantic ports south of Norfolk. It is probable that most of 
the foreign trade from the Great Lakes area clears from the six major 
ports listed below, and that the other less impqrtant ports gather 
and distribute their foreign trade commodities only from the imme­
diately surrounding area. For example, it is improbable that foreign 
imports and exports of the Great Lakes area would go through any 
Gulf ports except New Orleans. Similarly, foreign trade of the Great 
Lakes area would go at present to the major North Atlantic ports for 
transshipment, instead of to the smaller ones. 

By this procedure, the full weight of the estimated St. Lawrence 
diversion is assessed against only six ports instead of all the Atlantic 
a.nd Gulf ports. This increases the estimated amount of diversion 
from the foreign trade of each of these major· ports, includ~g New 



6 EFFECT OF THE SEAWAY UPON EXISTING HARBORS 

York. The six major ports with their foreign commerce for 1937 are 
here shown: 

Imports and exports, 1937 

Bl11mtoftl 

NewYork--------------------------------------- 22,923,700 
Boston------------------------------------------ 3,151,200 
Philadelphia------------------------------------- 5,606,800 
Baltimore--------------------------------------- 8, 189,000 
Hampton Roads (Norfolk and Newport News)_______ 3, 404,200 
New Orleans------------------------------------- 6, 216,800 

Touu------------------------------------- 4~491,700 

Of the foreign trade of the ports listed, New York Harbor accounted 
for 45.1 percent in 1937; consequently, it may be expected that it will 
bear that proportion of the estimated St. Lawrence diversion of 4 
million tons. This results in a figure of 1,800,000 tons. This would 
represent the tonnage of existing foreign imports and exports now 
utilizing New York Harbor which might go by way of the St. Lawrence. 

Such a volume of trade is equivalent to about 8 percent of the foreign 
trade of New York Harbor in 1937. However, the percentage which 
this represents of total New York Harbor activity is very much 
smaller, as will be shown later, inasmuch as coastwise, intercoastal, 
int~rnal, and local water-borne traffic of New York Harbor constitute 
the major portion of the harbor's tonnage. 

Section 2 

DIVERSION oF NEw YoRK's CoASTWISE CoMMERCE 5 

In the preceding pages, the effects of the Seaway on New York 
Harbor's foreign trade were discussed. The effects of the Seaway upon 
New York's coastwise commerce are now to be considered. The dis­
cussion will be confined to the diversion of existing coastwise com­
merce of New York. 

Non-divertible Coastwise Receipts. 

Some commodities are received m New York from other American 
ports for local processing or local consumption. Likewise a certain 
volume of coastwise shipments originates in the vicinity of New York. 
These commodities would not benefit by transportation through the 
St. Lawrence and would therefore continue to clear through New 
York Harbor. 

The first task is to isolate such commodities from New York's coast­
wise trade. Upon an examination of the statistics of coastwise 
receipts, it is found that three commodities which constitute about 80 

• Statistics or domestic water-borne commerce quoted In this section are rrom Chief or Engineers, United 
States Army, Comma'clalBtamtiu, Watn-llor"' Commerce 0/IM United Statu. 
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percent of the tonnage seem to "fall in this category. These three 
commodities are bituminous coal, petroleum and products, and sand 

I -

and gravel. 
The case of bituminous coal seems fairly clear. The Great Lakes 

territory is a coal exporting region rather than an importing one. The 
major fields of the country lie in lllinois, Ohio, Pennsylvania, as well 
as in Kentucky and West Virginia. There can be no doubt that the 
bituminous coal received in New York by water, largely from Norfolk, 
is not reshipped by rail into the Great Lakes area where coal is mined. 
It is safe to say, therefore, that all the bituminous coal received in 
New York is redistributed principally in the area closely surrounding 
the harbor. 

The case is similarly clear for sand and gravel. Its low value com­
pared to the cost of hauling it prohibits long-haul movements. Also, 
the fact that it is so generally available in the Great Lakes region 
obviates the necessity of long-haul shipments. For these reasons, it 
can be stated with assurance that sand and gravel received in New 
York Harbor is used nearby, and would not be diverted when the 
St. Lawrence Seaway is built. 

Crude petroleum is not transshipped to any great extent into the 
Great Lakes area. from New York. The North Atlantic coast receives 
its supply of petroleum partly by water from the Gulf ports and partly 
by pipe line from the western fields directly. Thus, instead of send­
ing petroleum west by land into the Great Lakes area., New York 
receives it from pipe lines running through that region. Aside from 
the well-known fact that crude oil flows east in the pipe lines to the 
Atlantic coast, and not west from tanker vessels uilloa.ding in New 
York, a few simple calculations show that the receipts of crude oil 
in New York Harbor do not nearly meet the requirements of the 
refineries in the area around New York Harbor. The U.S. Census of 
Manufactures for 1937 shows (table 3) that the cost of materials in 
petroleum refining in New York, New Jersey, and Pennsylvania con­
stituted 20.8 percent of the national total of the oil-refining industry. 

TABLE 3.-co;, of material.r, ete.,fuel purcha.red, energy, and contract work 
in oil refining, 1937 

Ullfted States·-··············-··---------------------------·---------------------- $2, OM. 3011, ftZI 

~E.l~::::::::::::::::::::::::::::::::::::::~~~====:::::::::::::::::::::::: 
TotaL •••• -------------------------------------------------------------------­

l'eneut of U.Dfted States total-----------·······-···············-···--······-----·------

1611, 4'/8, 7t41 
311, 770, 648 

220,Bl,l58 

428, 6211, li5J 

20.8 
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Upon the assumption that this ratio approximates the ratio of crude 
oil refined in these three States to the total refined in the United States, 
it is possible to obtain an approximation of the volume of crude oil 
which was refined in these three States. The United States total in 
1937 of crude oil refined was 1,183,440,000 barrels.' Of this figure, 
20.8 percent amounts to 246,155,520 barrels, or 37,736,000 tons. 

This volume of crude oil requirements can be compared with the 
net receipts of crude oil in the ports supplying these three States; 
namely, Philadelphia and New York. The excess of receipts over 
shipment of crude oil, both foreign and coastwise, in New York for 
1937 amounted to almost 11 million tons for New York and 8 million 
tons for Philadelphia. The totat receipts for these two ports of 19 
million tons is only about half the crude oil refined in the States of 
New Jersey, New York, and Pennsylvania. The difference has to be 
made up by overland transportation into these States. 

What about the possibility that crude oil may be diverted from the 
New York State Barge Canal to the Seaway? Available data show 
that shipments from New York Harbor up the Hudson River and 
the Barge Canal are predominantly refined petroleum products. 
Whatever crude oil is shipped out is not through traffic, for Buffalo 
receives none via the canal, and Albany only occasional negligible 
quantities. Therefore this possibility is also ruled out. These facts 
indicate that far from transshipping oil into the Great Lakes region, 
the New York area import-s overland oil from other parts of the 
country for local refining. Hence, it is not to be expected that any 
of the crude oil receipts in New York Harbor will be diverted to the 
St. Lawrence Seaway. And the traffic in refined petroleum products 
originating in the New York Industrial Area and destined for northern 
and western New York State points will certainly not be diverted. 

The three products which have been discussed as not divertible 
from New York Harbor form a preponderant part of the total tonnage 
received in that harbor in coastwise trade. The average tonnage for 
the 3 years 1936-38 incllU!ive are as follows: 

8/lorCtoM 

Bituminous coal---------------------------------- 4, 099, 148 
Petroleum and products--------------------------- 19, 391, 065 
Sand and graveL--------------------------------- 770. 330 

· Total __ ·---------------------------------- 24, 260, 543 

Total receipts ____________________________________ 30,119,267 

Total, less above specified groups------------------- 5, 858, 724 

Bituminous coal and petroleum and products, along with sand 
and gravel, contribute 24 million out of 30 million tons of coast-

• Department of the Interior, Bureau of M!Des, Mineral~ YCGrboo.l:, 1113&. 
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wise receipts in New York Harbor. But little of these comr~.o<lities 
are transshipped from New York Harbor to the Great Lakas arear 
and hence are not subject to diversion. This leaves an average for 
the 3 years of less than 6 million tons which might be subject to 
diversion to the St. Lawrence route. 

Of this tonnage, there are several commodities of lesser tonnage than 
coal and petroleum which also do not seem to be divertible. These 
commodities include flour and meal, iron and steel scrap, copper orer 
railroad ties. Flour and meal do not move from New York into the 
Great Lakes area because the latter is an exporting rather than im­
porting area for this commodity. Grain moves down the Great Lakes 
to the mills at Buffalo. From this city, the mill products are sent 
into New York. The flow is, therefore, eastward to New York from 
the Great Lakes area. The iron and steel scrap received in New 
York was probably routed there for consolidation into export ship­
ments or else for movement into steel producing plants in Pennsyl­
vania and New Jersey. Foreign exports in iron and steel scrap were 
many times greater . than. these .coastwise receipts. In 1937, for ex­
ample, the exports amounted to 780,000 tons, while coastwise receipts 
were about 102,000 tons. 

Copper ore is received for local refining, and not for transshipment 
to the Great Lakes area. The Census of Manufactures for 1937 
shows that copper refining is located in the far West or on the Atlantic 
coast. Out of a total of 23 refineries, only two are located in the 
Great Lakes area, both in Michigan. New Jersey contributes almost 
one-third of the total value of refined copper products in the United 
States, with $231,000,000 out of a. total of $700,000,000 in 1937. Iri. 
addition, there is a refinery whose production is not reported in New 
York State. These facts make it probable that the copper ore 
receipts are processed locally. 

It is also clear that railroad ties are not received for transshipment 
into the Great· Lakes area. Railroad ties destined to the Great Lakes 
area. are at present transported up the Mississippi from the South or 
by rail from the West coast. 

The 3-year {1936-38) annual average tons received in New York 
Harbor of the commodities discussed above are as follows: 

Sllorllom 
Flour and meaL--------------------------·----------- 119, 625 
Iron and steel scrap ________________________________ .:,_ 102, 485 

Copperore----------------------------------------- 188,797 
Railroad ties-----------------------------·----------- 99, 086 

Total---------------------------------------- 509,993 

Previously it was shown that out of an average total of 30 million 
tons of coastwise receipts in New York Harbor, petroleum, sand and 
bituminous coal accounted for 24~ million tons. The four commodities 



10 EFFECT OF THE SEAWAY UPON EXISTING HARBORS 

listed above accounted for another one-half million tons. This leaves 
about five million tons for all other commodities. The exact tonnages 
are as follows: 

BINrf .... 
Total coastwise receipts__________________________ 30, 119, 267 
Coal, sand. and petroleum produete_____ 24, 260, 5~ 
Flour and meal, scrap, copper ore, ties__ 509, 993 

24,770,536 

All other commodity groups ________ :________ 5, 348, 731 

Thus, out of a total of 30 million tons of receipts in New York 
Harbor in coastwise trade, almost 25 million tons are composed of 
seven commodity groups which are usually not transshipped from 
New York Harbor to the Great Lakes region. Of the remaining 5~ 
million tons, the tonnage that is consumed locally, and that which is 
ordinarily sent inland to the Lakes area must be determined. From 
this an approximation of the divertible tonnage may be obtained. 
This divertible traffic consists of commodities which have found 
water-borne coastwise transportation economical With the Seaway 
in operation they would probably proceed in a continuous voyage to 
the Great La.k~s port closest to their final destination, thus passing up 
a stopover of transshipment in New York. 

Diversion of Coastwise Receipts. • 

The data available for the determination of the ultimate destina­
tion of divertible commodities are very meagre. It is believed, 
however~- that the method employed here does give highly useful 
approximations. · 

In the Freight. Traffic Report of the Federal Coordinator of Trans­
portation, published in 1935, statistics are given on the movements of 
various commodity groups between nine freight rate territories into 
which the United States is divided. These data cover the movements 
of all carloads for one day only, December 13, 1933. Naturally, this 
sample is unreliable and the absolute volume of traffic on this one day 
is not a reliable guide. However, the proportion of a commodity 
group to total traffic which is destined to a particular territory can 
be used as an approximation. These figures can be applied to the 
various commodity groups represented in the coastwise receipts whose 
destination it is desired to estimate. For example, it appears that of 
all shipments of paper products from Trunk Line territory on the 
test day, 22 percent was consigned to terminal points in the Great 
Lakes area. On this basis, the assumption is made that of all paper 
products received in coastwise trade at New York, 22 percent is 
destined for reshipment to the Great Lakes area, and would therefore, 
be divertible to the St. Lawrence Seaway. 

The procedure used is by no means precise, but rather overstates 
the potential diversion to a large degree. One reason for this state-
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ment is that New York City traffic probably has a smaller proportion 
of tonnage originating or terminating in the Great Lakes tr~butary_ 
area than is true of other points in the Trunk Line territory which are 
closer to the Great Lakes tributary area; such as Pittsburgh. Sec­
ondly, and more ixD.portant, the coastwise water-home commerce of 
the port of New York does not generally originate or terminate in the 
Great Lakes tributary area, because direct rail transportation from 
the Great Lakes tributary area to the Squth Atlantic or Gulf territories 
is utilized. Where rail-water combination coastwise transportation 
is feasible, proportional rates via Baltimore are lower than through 
New York. In fact, only intercoastal movements of the domestic 
commerce of the port of New York are to any degree divertible. 

With these limitations in mind, the Freight Traffic Report may be 
analyzed to throw some light on the possibilities of diversion of 
coastwise commerce via New York Harbor. In using this report, it 
was found that the Central Freight Association and Western Trunk 
Line territories give the closest approximation to what may be termed 
as the tributary area of the Great Lakes-St. Lawrence route. This 
territory in fact is too large, as it includes the Ohio River Valley, the 
State of Kansas and a part of Colorado which certainly would not 
supply the St. 'Lawrence route any domestic traffic. Therefore 
inclusion of this large territory will overstate the diversion from the 
port of New York and thus show the effects of the St. Lawrence upon 
New York Harbor in the most unfavorable light. 

TABLE 4.-Ptrcentagt of carloads originating in Trunk Lint ttrritory which 
ttrminattd in Ctntral Frtight Association and Western Trunk Lint ter­
ritories, Decembtr 13, 1933 

Commodity group Percent Commodity group 

AD commodities......................... 12 4. Necessaries ________________________ _ 
CPreals _______________________ -·-- __ 
Miscellaneous farm products ______ _ 
Edibh> animal products ___________ _ 
Oils, vegetable and animal.--------Manufactured food ________________ _ 
Textiles and leather------·-------~-

6. Auxiliaries _______ ------------------
Petroleum and products .••••••••••• Building materials ________________ _ 

C bemicals. _ --------------------·-·· 
Miscellaneous •••••••• ----··---•••• _ 

8, Accessories ___ ----------------------Iron and steeL ___________________ . __ 
Other metals ••••••••••••••••••••••• 

tf~':'dtue.~::::::::::::::::::::: 

1. Rough material.-------·---·------~-- 13 
Sand, stone, and grav!'L.............. 13 

2. Raw materiaL_______________________ 10 
Bulk grain and beets _________________ ------·---
Perishables__________________________ 28 
Live animals •••• ~----··-------·------ 5 
Coal and coke........................ 9 
Ores ________ -------------------------- 17 
Sulphur and sulphuric acid........... 11 
Forest products.------··············- 21 

8. Semiprocessed materiaL.............. 17 
Cotton, hay, and tobacco............. 4 
Paper and products.................. 22 

BOUBCE: Federal Coordinator of Transportation, Frtlgllt Traffic Report, Vol, m, p. 92. 

Percent 

12 
4 

30 
2 

23 
16 
7 

14 
11 
10 
20 
23 
17 
17 
19 
16 
16 

Table 4 shows the percentage of each commodity originating in 
Trunk Line territory on December 13, 1933, which terminated in 
Central Freight Association and Western Trunk Line territories. The 
next step consists in dividing the coastwise receipts into a number of 



..... 
Chart 1-FREIGHT RATE TERRITORIES ~ 

!!! 
"'l 

~ 
C'l 
~ 

0 
"'l 
>-3 
::I: 
~ 

l1l 
~ 

~ 
~ 
~ 
"0 
0 z 
I1'J 

~ 
~ .... z 
Q 

~ 

iS 
0 
ll:! 
OJ 

Source: Federal Coordinator of Transportation 
FTtlighl TTaffit: RtiPDTI, Vol. w. ' 

WPA 3723 



THE ST. LAWRENCE SURVEY 13 

commodity groups, comparable with the classification used ~ TM 
FreighJ Traffic Report. The average annual tonnage for each o, these_ 
groups for the years 1936-38 is shown in the second column of table 5. 
Since the commodity classifications used in table 4 are not identical 
with the coastwise grouping in table 5, the closest approximations had 
to be selected.' 

The result of this procedure is shown in table 5. The estimate of 
over a million tons of diversion of New York's coastwise receipts is 
computed on a twelve-month basis of navigation. Since the open 
season for navigation on the St. Lawrence will extend through 7 
months of the year, the estimated diversion must be correspondingly 
reduced. The net result is an estimate of 623,570 tons. 

This estimate is based on the assumption that percentages of inter­
regional movements on December 13, 1933, are representative of the 
conditions during a whole year, including the season of open naviga­
tion. This probably is not the case. For instance, construction 
work in the winter is at a low ebb, and lumber product~ shipped 

TABLE 5.-Estimau of dioertible coastwise receipts of New York Harbor 

Commodity group Percentages 
from table <!I 

Lumber and prododll___________________________________ 21 

Fruits and nuts---------------------------------------- 30 Paper products__________________________________________ 22 

Sulfur __ ------------------------------------------------ 11 
C. hemicals_ ----------------------------------------------- 19 MisceiJBI*IIJS__________________________________________ 20 

Tonnage or 
eoastwise re- Divenible 

ceipts in New tonnage, 
York (aver- 12-montb basl8 
age, 193&-a!!) {short tom) 
(:;bon tons) 

897,246 188,422 
349,m 104,781 
378,326 83,Zi2 
461,990 50,819 
451,253 85,738 

2,810.645 662.1211 
~-------~-------~-------TotaJ. ________________________________________ I·------------- __ 6,348, 731 1,075,121 

during December would be a small faetor as compared with summer 
movements. On the other hand, fruits and nuts sent from the eastern 
region to the Middle West in December must be biased by the in­
creasing requirements of the holiday seasop., and the seasonal peaks 
of shipments· of citrus and bananas In spite of these limitations, 
these estimates are indications of possibilities which would otherwise 
have to be estimated without any guidance whatsoever. Unfor­
tunately there are no extensive statistical data on interregional move­
ment of commodities; the coordinator's sample is the only inclusive 
study available. 
Non-clivertible Coastwise Shipments. 

The method which has been used in analyzing coastwise receipts 
may now be applied to the study of coastwise shipments from New 

1 The ~applied to "'umber and lumber prodoeta" Ia the _..._ to111181!11 {table 6) ill that Ill 
forest prodoeta ill table 4.. I' or "fruit and ntUs'', the pei'CI!Dtap 1l88d was tor ''mMJI•neoDB farm produeta'' 
in table 4.. The otber groups bave the ame titles Ia both tables. 
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York Harbor. This movement is much less important than receiptR, 
the average annual tonnage of shipments for the years 1936 to 1938, 
inclusive, being only about 7M million tons as compared with over 30 
million tons for coastwise receipts. 

It is clear from the earlier discussion of bituminous ·coal and petro­
leum products, that these coastwise movements of commodities will 
probably not be affected by the construction of the St. Lawrence 
Seaway. Anthracite coal, which was not an important element in 
the receipts of the harbor, constitutes about half the tonnage of all 
the coal shipped out of New York. Unlike bituminous, which is 
available throughout the Great Lakes region, anthracite is heavily 
localized in eastern Pennsylvania, in the Scranton area. As a result, 
it is received in New York by rail and not by coastwise water transpor­
tation like bituminous. For this reason, anthracite coal shows a sub­
stantial tonnage only in coastwise shipments, not receipts. Due to 
this proximity of anthracite mines, New York will undoubtedly con­
tinue to ship anthracite in coastwise movements. Anthracite coal, 
as well as bituminous coal and petroleum products now shipped coast­
wise, may not be considered divertible tonnage. This procedure 
eliminates over half the total volume of shipments, as the following 
average annual shipments during 1936-38 indicate: 

. . 
8/lorCIOM 

Total shipments---------------------------------- 7, 556,952 
Petroleum products--------------------- 3, 268, 944 

Coal .• -------------------------------- 74~457 
Nondivertible tonnage______________________ 4, 011, 401 

Balance ___________________________________ 3,545,551 

Diversion of Coastwise Shipments. 
A tonnage of 3,545,551 of potentially divertible traffic remains 

after eliminating coal and petroleum. The commodities composing 
this tonnage must be analyzed to see what proportionsaredivertible. 
As in .the case of coastwise receipts, the Freight Traffic Report is 
utilized to determine what percentage of each commodity terminating 
in trunk territory originates in the Great Lakes area. Table 6 
presents this information. The appropriate percentages are then 
applied to each major commodity classification of the coastwise 
shipments. These data are shown in table 7. -Again, it should be 
pointed out that percentages used are not derived from exactly the 
same commodity groups as those to which they are applied. The 
inaccuracies of this procedure are compensated for by selecting, in 
doubtful cases, that percentage which would yield the highest diver­
sion. The basis for sAloction is given in the footnote to table 7. 
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TABLE 6._;_Percmtage of carloads terminating in Trunk Line territory which 
originated in Central Freight .Association and Western Trunk Lin.~ terri-_ 
tories, December 13, 1933 

Commodity group. Percent Commodity group Percent 

All commodities........................ 18.9 f. Necessaries........................... oo. 6 
CerP.als _____________ ~----------------- 39.6 
Miscellaneous farm products......... 20.6 
Edible animal products ______ :_______ 85.9 
Oils, v~getable and animaL.......... 11.6 
Manufactured food___________________ 30.4 
Textiles and leather.................. 2.1i 

1. Rotigb materiaL..................... S.O 
Sand, stone, and gravel............... li.O 

2. Raw material........................ 6. 5 
Bulk grain and beeta. ------------·--- 29. 8 
Perishables........................... 3. 5 
Live animals.------------------------ 66. 6 li. Auxiliaries •••••••••••••••••••••• ~---- 9. 6 
Coal and coke •••• -------------------- • 6 Petrol~um and producta_____________ 1.1i 

Building materials___________________ 15.2 
Chemicals............................ 17.3 

. Miscellaneous. ··········--------··•-- 20. 2 
6. Accessories.--···············-········ 27.1 

Iron and stePL....................... 18.0 

Ores._________________________________ 27.9 
Sulphur and sulphuric acid........... · 2. 1 
Forest products.--------------------· 8. 3 

B. Semiproeessed materiaL............. 1
1
9
8

._.2
3 Cotton, hay, and tobacco ••• ----------

Other metals......................... 27.5 
Appliances........................... 61.7 

Paper and producta.................. 19.4 

Glass and tile •• ~--------------------- 30.4 

BoUBC&: Federal Coordinator of Transportation, Freight Traffic Rtporl, appendix I, exhibit 221. 

As a result of this procedure, a diversion estimate on a year-round 
basis of 854,895 tons of coastwise shipments is obtained: Again, 
correction for seasonal navigation yields a figure of 495,840 tons. As 
is to be expected, the two largest commodity groups to contribute 

TABLE 7.-Estimate of dirJertib/e coastwise shipmmts of New York Harbor 

Commodity group 
Percentages 

from 
table 61 

Tonnage or 

co;!;~r~~p- Dlvertlble 
New York 12-!:'~~~~ 

CaverBI(e (short tons) 
1936--38) 

(short tons) 

All animal and vegetable products........................ 55. 9 381, 000 212, 979 
Textiles................................................... 2.1i 62,809 1, 552 
Lumber and products.................................... S. 3 25,724 2, 136 

R::~t~~~=;~~i~i;.:_=::::::::::::::::::::::::::::::::: ~: i 3~ ~ ~~t: ni. 
Chemicals ••••••.•••••••••••••••••••••••••• _,__________ 17.3 397,573 68,780 
All other-·······-············-------------------·-······- 20.2 2, 166,075 435,527 

Total.~-------····-~--------··----------·--·-------- -----·------··-- ---:3-, M·-5,-55-1·!---854,--895-

• The percentages In· this column were taken from table 6 and refer to the following commodity clr.!ISifica· 
tlons in that table: 55.9 perrent for "Necessaries" (exclutiinl! textiles); 8.3 percent for "Foreot products"; 
27.1 percent for "Accessories"; and 20.2 percent for "Miscellaneolljl." "Textiles," "Paper product&," and 
"Chemicals," bew the IIBIIlll headinp in both tables. 

. are animal and vegetable products and machinery and vehicles, the 
Great Lakes area being the center of production for these goods. 

A summary of the estimates of diversion of both coastwise receipts 
and shipments indicates a figure of less than 2 million tons on a 
12-month basis. Deduction for the closed season -gives a total 
diversion of 1,119,000 tons on the basis of average coastwise receipts 
and shipment during 1936-38. This result is summarized below: 
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Estimated Estimated PerCI'nt 
New York H•bor Water-borne diversion, diversion, 

commerce 12-month 7-month diversion 
basis basis to total 

CoastWise receipts •••••••••••••••••••••••••••••••• 
8/aort tom 

30,110,267 1,075, 121 623,570 2.1 
Coastwise shipments ••••••••••••••••••••••••••••• 7,M6,952 854,895 495,840 6.11 

TotaL ••••••••••••••••••••••••••••••••••••• 37,676,219 1, 930,016 1,119, 410 3.2 

It must be remembered that this result represents gross diversion. 
It makes no allowance for new transportation demands created by the 
St. Lawrence, either through the stimulation of new production in the 
St. Lawrence area or through reduced transportation costs. 

Also to be noted is the fact that this gross diversion does not repre­
sent 3 percent of all harbor activity. If internal, intraport and local 
harbor activity are brought into the picture, the percentage diversion 
is only about 1 percent. This aspect will be discussed more fully 
later on. 

Finally, there ·is a direct offset to this diversion in the form of 
additional water-borne commerce at the expense of land transporta­
tion. It is this aspect, as it affects New York Harbor, which is 
discussed in the following section. . 

Section 3 

NEW TRAFFIC FOR NEW yORK HARBOR 

It is well known that a large quantity of freight is transported by 
land between the Great Lakes area and the region around New York 
Harbor. Most of the foodstuffs and raw materials consumed in the 
New York area comes from the Great Lakes region. In addition, 
there is a .heavy exchange of manufactured products between the two 
areas. To the extent that this traffic will use the Seaway instead of 
land transport, the harbor of New York will have additional traffic 
to handle. This volume will be an offset to the losses of New York 
Harbor in water-borne commerce, both foreign and domestic, which 
have just been discussed. 

In the following discussion, the effect of this shift in the mode of 
transportation will be considered. However, freight which now moves 
directly into -and out of the New York Industrial Area will be elimi­
nated from consideration, because a transfer from land to harbor traffic 
merely means a change in type of transportation activity in New 
York, but no net gain. The type of movement which results in a 
net gain for the freight handling activities of New York is the only type 
to be considered. This consists in freight now moving between the 
Great Lakes area and the region surrounding, but not in, the New 
York Industrial Area. To cite a concrete example: At present, rail-



THE ST. LAWRENCE SURVEY 17 

roads carey foodstuffs into eastern Pennsylvania-8cranton,, Allen· 
town, Bethlehem-from the Great Lakes tributary area. This! traffic, 
does not touch New York. Therefore, it does not contribute any 
tonnage to the railroad terminals in New York. 

Instead of utilizing railroad transportation from Milwaukee, Wis., to 
Bethlehem, Pa., some foodstuffs and raw materials may travel by 
Seaway to New York Harbor and from New York to Bethlehem by 
truck. This will represent a net gain to harbor activity and freight 
handling in New York. The area which may be designated as the 
New York tributary area, within a 100-mile radius of New York 
Harbor is shown in chart 2. · It includes four industrial areas as defined 
by the Census of Manufactures, namely: Philadelphia-Camden, 
Allentown-Bethlehem, Scranton-Wilkes-Barre, and Bridgeport.:.N ew 
Haven-Waterbury. Counties lying between these industrial areas are 
also included. Table 8lists all the counties with their 1940 population. 

TABLE 8.-New York tributary area population, 1940 

Counties 

Connecticut: 
Fairfield.·········---~---·--·---·· 
Litchfield ••••••••••••••••••••••••• 
New Haven ••••••••••••••••••••••• 

Total in Connecticut.. •••••••••• 

New 1ersey: · 
Sussex .•• ----·-------------------­
Warren. _ ----------------------·-­
Hunterdon •••••••••••••••••••••••• 
Somerset.------------------------­
Monmouth ••••••••••••••••••••••• 
Mercer ••• ---··-------------------­Morris •••••••••••••••••••••••••••• 
Ocean .••• ----·-----------------·-· Burlington ••••••••••••••••••.••.•• 
Camden .• --•••••••••• ··--·-----·. 
Gloucester ••• -···--·.····-------•. 
Salem .•.•••••••••••••••••••••••••• 
Atlantic .•.•••••••••••••••••••••••. 
Cumi><'rland •••••••••••••••••••••• 
Cape May····--·---·············· 

Total in New Jersey·····-------

Pennsylvania: 
Northampton ••• .' ••••••••••••••••• Lehigh ___________________________ _ 

Berks •••••••••••••••••••• -~-------· 

1940 popula­
tion 

422,003 
86,711 

483,328 

992,042 

29,606 
60,098 
36,706 
73,941 

160,212 
197,124 
125,268 
37,401 
96,836 

'- 255,867 
71,928 
41,704 

124,079 
72,850 
28,566 

1,402,086 

169,028 
177,395 

- 241,860 

Counties 

Pei!Dsylvania-Contlnued. 

t:~:~t'!r:::::::::::::::::=::: 
Chester.··-···----·--------------· 
MontgomerY---------------------· 
Bucks .•• --------------·----------· Delaware _____________ "··---------
Philadelphla •••••••••••••••••••••• 
Wayne·····------------------·---­
Lackawanna •••••••••••••••••••••• 
Luzeme.·--------------------·-·-· 
Pike •• -----------------·---------· 
~a~::':::::::::::::::::::::::::::: Schuylkill ________________________ _ 

Total in Pennsylvania •••••••••• 

New York~ · -- -
Rockland •• ·-·-----·-··------·----Orange ___________________________ _ 

Putnam.•------------------------­
Dutchess •••••••••••••••••••••••••• 
Ulster.-------·----·-------------­Sulllvan ••••••••••••••••••••••••••• 

Total New York---------------­

Total New York Tributary area. 

8oUB.C&: u.S. Bureau or tbe Census, CeniUI of Poptd4lltm, 1940 (Preliminary). 

1940 popula· 
tion 

- .•. '12, 696 
212,387 
135,483 
288,856 
107,668 
310,172 

1, 935,086 
28,852 

301,033 
440,246 

7,456 
29,792 
61,737 
228,~ 

4, 74,7, 764 

74,076 
137,479 
16,476 

118,413 
86,764 
37,68!; 

470,892 

7,612, 77f 

It is necessary to .examine the validity of this procedure.. It may 
seem unreasonable, at first glance, to suppose that a seaway voyage 
plus a land haul up to a hundred miles could be mor~ economical than 
a direct- railway trip. This viewpoint overlooks the fact that even 
with direct railroad service there often remains a truck haul from the 
railroad to the point of ultimate consumption. · The extent of such 
secondary physical distribution can be seen from the size of the whole-
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sale grocery areas being served from central cities. The importance of 
this consideration for our problem is that the distribution of commodi­
ties from New York Harbor need not imply an additional land haul, 
but only an extension of the length of trip. Thus, instead of having a 
central warehouse in Camden, for example, a wholesaler may locate it 
in New York at the water front. The deliveries to retailers would 
not imply an additional truck movement, but only a somewhat longer 
one. For this longer trip of a few miles, the wholesaler is able to take 
advantage of seaway transportation. 

A second point to be remembered is that the tributary area will 
vary in size for different commodities. The area defined in chart 2 

PA .. 

Chart 2- NEW YORK TRIBUTARY AREA 

E.:'J New Yorll industrial are• 

~ New York tributor, area 

may be far too large for certain commodities. On the other hand, 
certain other commodities may be distributed over a wider region. 
The tributary area. thtJs represents only a very rough approximation of 
possibilities and is not to be considered as a hard and fast boundary 
for all products and for all time. 

Another objection which may be raised concerns the role of Phila­
delphia. Some shipments to this region will undoubtedly use Phila­
delphia instead.of New York Harbor. However, the more frequent 
shipping service that would be available through New York, and the 
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shorter water distance from the St. Lawrence to New York will prob­
ably offset in large part the somewhat longer land trip to the final 
point of consumption. . 

Finally, it should not be assumed that the structural changes in 
local distribution systems will take place immediately upon completion 
of the Seaway. It may be several years before the necessary shipping 
services and the structure of wholesale and retail distribution respond 
to the new, cheaper method of transportation. Coruiiderable time 
will elapse before diversion of coastwise traffic to New York Harbor 
in substantial amounts takes place: ·just as time must be allowed for 
the contrary diversion of traffic from New York Harbor to become 
effective. 

Indeed, the importance of frequent service in this analysis is great. 
For unless this were possible, the establishment of central warehoU.ses 
in New York instead of at intermediate points in the New York tribu­
tary area would not be feasible. The following analysis is primarily 
an effort to see whether the volume of trade between the Great Lakes 
area and the region surrounding New York is of sufficient magnitude 
to warrant the relocation of secondary distribution centers and the 
establishment of new channels of trade. It is not based upon existing 
patterns of local trade and distribution. 

The method used in estimating the tonnage available for new traffic 
by the Seaway destined to New York is not a complete study of all 
commodities, but rather a sample survey. Only several major com­
modity groups are discussed, based upon information obtainable from 
various sources. 
Foodstuffs Receipts. 

The North Atlantic coastal region raises only a small amount of 
its foodstuffs, and the Great Lakes area supplies most of it. Definite 
proof of this situation is found in the case of dairy products. The 
United States Department of Agriculture has gathered statistics on 
the state of origin of dairy products received in several large market.s. 
Table 9 shows these figures for the Philadelphia market for 1937. 
The seven midwestern States shown in this table supplied almost all · 
of the dairy products received. This area originated 90.3 percent of 
the butter, 96.2 percent of the cheese, 45.6 percent of the dressed 
poultry, and 34.7 percent of eggs, received in the Philadelphia market. 
Furthermore, the largest part of this supply originated in States which 
are located on the borders of Lake Michigan and Lake Superior. 
Thus, Wisconsin alone supplies 22,420,000 pounds, or over 80 percent 
of the cheese receipts; while three States, Illinois, Minnesota and 
Wisconsin supply over 47,000,000 pounds, or almost 70 percent of the 
butter receipts. Figures for 1937 have been used inasmuch as they 
are fairly representative of average tonnages for the period· t 928-37. 

2867111--U- I 
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TABLE 9.-0rigin of dairy products rtuivtd in tht Philadtlphia marktt in 
1937 

State of origin Butter Cheese Dressed Eggs 1 poultry 

Total, apeclfted States .• ---------------------------------- 62,467 26,232 12,455 424 
Total, au States at PhUadelphla_________________________ 69, 213 21, 256 21, 296 1, 221 

Percmt Perctnt Perctnt Percmt 
Percent apecllled States to Total Receipts________________ 90. a 96. 2 45. 6 34. 7 

I Gross weight of a ease of eggs Is given as 56 pounds average.. 
BO'UBCJ:: U. B.Department of Agriculture, .A.I/I"ieullural Stati8tic1, 1939. 

·' In the case of meat products and cereal products, such conclusive 
statistics on shipments are not available. However, statistics on 

· production and consumption by regions in the United States clearly 
indicate a similar pattern of movement. Table 10 presents the pro­
duction and consumption of meat by regions. Thus, in the New 
England and Middle Atlantic Staies, the population in 1930 consti­
tuted 28.0 percent of the total population of the United States. In 
the matter of meat production, however, this group of States only 
accounted for 5.7 percent of the United States production of cattle 
and calves in 1937, only 2.8 percent of the hogs, and 1.9 percent of 
sheep and lambs. It is clear that this region must obtain a large 
part of its consumption requirements from other regions. 

Table 10 shows that the Great Lakes tributary area, as is to be 
expected, produced a tremendous surplus of meat over its own con­
sumption requirements. Ohio, Indiana and Michigan, are barely 
self-sufficient in cattle and sheep, and have a small surplus of hogs. 
The South Atlantic States, the only other region contiguous to the 

. North Atlantic coastal region, is not self-sufficient in any of the 
. animal types. Therefore, the Great Lakes tributary area is the closest 
region to the North Atlantic which is available as a source of supply 
for meat. Its surplus of meat production over consumption require­
ments in this area is truly remarkable. Containing less than 2() 

. percent of the United States population, this region produces 43 
percent of the cattle ud calves, and over 50 percent of the hogs. 
The Mountain States with 3 percent of the United States population 
produced almost 45 percent of all the sheep and lambs in the United 
States. This is incontestable evidence that here is the source of 
supply of meat for the North Atlantic States.• 

I More exact analysis or the shipments of m011t products from the Middle West to the Eastern market& 
u foiUI,d ill Pt. Ill, appandb: P on Packing Bouse Products. 
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TABLE 10.-Net production of cattle, hogs, and sheep, by regions of the 
United States, 1937 I . 

Population Cattle and calves Hogs Sheep and lambs 

Region I Per· Per· Per- Per-
cent of Thon· cent of Thou· cent of Thou· cent. 

Number United sands of United sands of United sands of of 
States pounds States pounds States pounds u.s. 
total total total total 

-----
New England and Middle 
. Atlantic States .•••••••••••• 34,427,091 28.0 789,110 6. 7 347,845 2.8 37,255 1.9 
Ohio, Indiana, Michigan ...•• 1'- 727,525 12.0 1,123,075 8.2 2, 102,010 17.1 208,499 -10.4 

~g~b '6~~r:~r:=.~~~- 23,866,575 19.4 6, 907,815 43.0 6, 462,345 52.7 444,100 22.1 
South Atlantic States ••••••••• 15,793,589 12.9 647,880 4.8 1,071,650 8.7 65,995 3.3 
Mountain States ••••••••••••• 3, 701,789 3.0 1, 376,710 10.0 217,295 1.8 891,892 44.4 

Total, United States.... 122, 776, 046 ................. 13, 738, 830 1·-----· 12,263,985 .................... 2,008,800 ................ 

• States induded in each region: New England and Middle Atlantic: Maine, New Hampshire, Vermont, 
Massachusett.~. Rhode Island, Connecticut, New York, New Jersey, Pennsylvania; West North Central: 
Minnesota, Iowa, Missouril]"orth Dakota, South Dakota, Nebraska, Kansas; South Atlantic: Delaware, 
Maryland, Virginia, West virginia, North Carolina, South Carolina, Georgia, Florida; Mountain: Mon· 
tana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada. 

So'I7JICI:: U. B. Department of Agriculture, Agricultural Stati8tic., 1939. 

A similar analysis of wheat production and consumption supplies 
evidence fully as conclusive that the North Atlantic States obtain their 
breadstuffs from the Great Lakes tributary area. As shown in table 
11, these eastern States, with 28 percent of the population, raise only 3 
percent of the nation's wheat. The area adjacent to the head of the 
Great Lakes produces half of the wheat grown in the country, yet 
contains barely a fifth of the population; and, as in the case of meat 
production, there are no regions which are closer to the North Atlantic 
which have a surplus of wheat to send there._ Ohio, Indiana and 
Michigan are not self-sufficient, while the South Atlantic States must 
the~nselves import large quantities from other regions. 

It is established that the Atlantic coastal States must receive a 
large part of their deficiency in food products from the area west of 
Lake Michigan. It is now necessary to define in greater detail the 
possible tonnages that may move from this area to the New York 
tributary area via the St. Lawrence. This traffic would be new to 
New York Harbor, and hence would counterbalance the loss in 
coastwise trade. 

The estimated tonnage of cereal products that is needed in the New 
York tributary area and which is generally brought in from the Great 
Lakes States may be calculated by obtaining an estimate of the net 
deficiency in the New York tributary area of such products. In 
table 11 it was shown that the whole of the New England and Middle 
Atlantic States produced only 3.2 percent of the total national produc­
tion of wheat, although its population was 28 percent of the country 
as a whole, on the basis of 1930 Census figures.· Assuming that the 
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per capita consumption of wheat in all this area is more or less equal, 
then the local production would be sufficient to meet about 11.4 
percent of total consumption.• The deficiency of total wheat con­
sumption would, then, be 88.6 percent, which would have to be ob­
tained principally from the Great Lakes region. Where other grain 
products are concerned, such as soybeans, rye, oats, barley, the New 
England and Middle Atlantic States probably produce a much lower 
percentage of their requirements than wheat. Consequently, if we 
assume that 88.6 percent of all grain and cereal products needed in 
this area would be imported from the Great Lakes region, our calcula­
tions would be biased on the conservative side. The per capita 
consumption of all cereal products during the period 192Q-38 inclusive 
averaged 215 pounds per year. The population of the New York 
tributary area is given in table 8 as 7,612,774 on the basis of the 1940 
population figures. At an average per capita consumption of cereal 
products of 215 pounds, total consumption in this tributary area, as of 
the present, should be about 1,637,000,000 pounds, or 819,000 short 
tons. Eighty-eight and six-tenths percent of this would be 725,634 
tons, and would indicate the deficiency of cereal products that would 
have to be brought in from the Middle Western area. 

TABLE H.-Population and whtat production by rtgions 

Region 

New England and Middle AtlantiC-------------------~-­
Ohio, Indiana, Michigan.--------------------------------Illlnois, Wisconsin, and West North CentraL ___________ _ 
South Atlantic -----------------------------------------­
Mountain States_-----~---------------------------------­
United Stetes total---------------------------------------

Population, 1930 

' 

Wheat production 
average 1927-36 

Number 

34,427,091 
14,727,525 
23,866, 575 
15, 793, 589 
3, 701,789 

122, 775, 046 

Percent or Percent of 
United Thousands United 
States of bushels Stetea 
total total 

28.0 
12.0 
19.4 
12.9 
3.0 

100.0 

24,210 
7S, 616 

373,811 
26, 662 
91,606 

752, 89! 

8.2 
J(U 
49.7 
3.6 

12.4 
100.0 

SOUBCB: U. S. Department of Agriculture, Agricultural StallBticl, 1939, p. 12. 

How much of this deficiency would be brought via the St. Lawrence 
route and New York Harbor is difficult to calculate accurately. ·It 
is conceivable that in the distant future, if there is a complete change 
in the distributive mechanism of the grain products, if grain elevators, 
storage warehouse and milling facilities were established in the New 
York Industrial Area, to take care of a whole year's requirements 
then all of this tonnage and more might come by water during the 
open season of navigation .. There are, however, many inherent 
difficulties in the way of such a revolutionary change, and it is unlikely 
to be . realized within a for~seeable future. These difficulties are 
. ~Fro~ teble ti we ft~d that .New England aitd Middle Atlantic States constituted 28 percent or U. S. 
population but produced only 3.2 percent or the U. S. wheat crop. By dividing 3.2 percent by 28 percent 
a figure of IU percent results which represents the proportion of total consumption which can be supplied 
locally. 
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discussed in the next chapter, where the conclusion is reached tJlat in 
all probability Buffalo would retain its position in flour milliiig and· 
much of the grain storage and transshipment business. Under these 
conditions, a highly conservative estimate of pos8ible new traffic for 
New York Harbor in cereal products would be but a fraction of the 
deficiency above shown, say, about 100,000 tons. 

A study of the potential movement of meat products by the St. 
Lawrence Seaway has been carried out in another report of this 
Survey.10 In order to eliminate any controversy on whether fresh 
meats might be shipped by water, only non-fresh meat products were 
considered. Per capita consumption of nonfresh meats was obtained 
and local production was eliminated as potential traffic. A final 
correction for the closed navigation season was made. These pro­
cedures indicated that the per capita consumption during the open -
navigation season of nonfresh meats which originates in the Great 
Lakes was 5.7 pounds. Applying this to the population of the New 
York tributary area of 7,612,744 in 1940, we obtain an estimate of 
21,696 tons. 

Another food product which may utilize the St. Lawrence Seaway 
is lard. On the basis of 10.6 pounds per capita consumption in 1937, 
there would be, after allowance for local production and seasonality of 
navigation on the St. Lawrence, a total of 21,070 tons of in-season 
movement of additional traffic for New York Harbor for trans­
shipment to the New York tributary area, as defined in this report. 
By the same methods as in the case of lard~ a further amount of 
13,716 tons of other animal fats and grease are found as potential 
new traffic. In table 9 above, the actual movements in 1937 of butter, 
cheese, dressed poultry, and eggs to the Philadelphia area were in­
dicated. By taking 58 percent to' indicate the in-season movement, 
the following tonnages are obtained as possible available traffic that 
would be new to New York Harbor if moved via the St. Lawrence: 
Butter, 18,116, cheese, 7,607, dressed poultry, 3,612, and eggs (at 56 
pounds per case) 6,886 tons. These latter figures are obviously under­
statements, since they do not include the shipments to a large part . 
of New Jersey and eastern Pennsylvania. Nor do they include ship-
ments to Bridgeport, Connecticut. · 

Summarized, facts presented with regard to the food products above 
considered give us a figure of 192,703 tons for total in-season move­
ment through the St. Lawrence for distribution via New York Harbor 
to the New York tributary area. This traffic would be new to New 
York Harbor .. 
Automobile Receipts. 

Besides food products, there will also be a large volume of manu­
factured goods which will find the St. Lawrence an economical method 

• Pan W. Appendlz P. 
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of shipment to the New York tributary area. IDustrative of this class 
of products are motor vehicles. In another report of the Survey, it 
is shown that the savings on transportation costs would justify ship­
ment of automobiles via the St. Lawrence to the Atlantic coast points. u 
This saving, however, would apply only in the ease of completed ears 
of manufacturers who do not have assembly plants on the eastern 
coast. There would be no comparable saving on the shipment of 
parts and accessories for aasembly or for sale to the North Atlantic 
ports. It is estimated that total tonnage of ears that might move 
via the St. Lawrence to the New York tributary area would be nearly 
72,000 tons. This figure was based upon an average weight per ear 
of 3,300 pounds for passenger ears and 3,400 pounds for commercial 
vehicles. It does not include, as noted, sales of ears by the two 
major producers who have assembly plants on the eastern coast. 

Shipments of Iron and Steel Procluc:ta. 

There is likely to be a large amount of new traffic which may move 
from the area adjacent to New York to New York Harbor and thence 
by water via the St. Lawrence into the Great Lakes. To evaluate the 
possibilities of this movement is a difficult task because the region 
around New York produces. a wide diversity of manufactured goods. 
However, a brief outline of the industrial character of the New York 
region may supply us with a general idea of the nature of the traffic._ 
Then we may see whether such products normally find a market in 
the Great Lakes States, and whether they are adapted to Seaway 
transportation. 

The New York tributary area is an important producer of semi­
finished and finished iron and steel products. To avoid disclosure of 
.the operation of individual companies, data are not presented in the 
Census for the Allentown-Bethlehem Industrial Area. However, 
from other sources, it is known that the eastern Pennsylvania-1\Iary­
land producing area has 10 percent of the total finished hot-rolling 
products capacity of the United States and 8 percent of the total 
finished steel products eapaeity.0 It may, therefore, be possible that 
this industry will be a source of new westward traffic particularly 
in view of the prevalence of cross-hauling in this industry. . 

Table 12 shows shipments of plates and shapes from the eastern 
Pennsylvania, Philadelphia, and Delaware area to Great Lakes States. 
The eastern Pennsylvania area includes the Bethlehem area, while 
Delaware includes only one plant just over the Pennsylvania boundary. 
The data came from the files of the Temporary National Economic 
Committee which investigated the iron and steel industry. The 
average amount shipped during the 3 years, 1936 through 1938, was 
about 87,000 tons of plates and shapes, destined for Ohio, Indiana, 

uSee Put III. Ap~ A. 
D U. B. 'hrUI Commiasion, ,_ N ...... BAipOit No. Ull, 8ecoDII IIedei. W8111liJJct., W.. P. SU. 

lablllll4. 
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Dlinois, Michigan, Wisconsin, and Minnesota. Furthennore, these" 
shipments were heavily concentrated in the areas situated on the 
Lakes and not at inland points, for information in the files of the 
Temporary National Economic Committee indicates that Chicago 
and Detroit accounted for almost all the shipments of heavy structural 
shapes from the area to their respective States. In the case of Ohio, 
shipments to the Ohio River areas totaled only 3 percent of all ship­
ments to Ohio. Therefore, the 87,000 tons of shipments were destined 
to be used largely in Great Lakes port areas. 

TAB.LE 12.-Shipment of plates anti sluzpes from. eastern Pe11ruyloa:11i4, 
Philtuklphia, and Delaware Produci11g Area to six States bordering oa 
the Great Lakes 

J)eotinetioa 
Total Total a y- ship. 

I ':!" I ~ I ~ lw::--1 ~ s-- Ohio 

PLATES (sbart bios) I 

1938 ______________ 
3-'lll.~ 27,1711 1,51.8 12,6511 11. Till •m~ 81,5'1'1 

11137------------ 4211.572 f4.644 1,151 !1.341 8,378 1,064 U4 a. en 11138 ___________ 
62,655 $,:1i8 110 2,105 12$ ZG a,m 

A'n!I"IICIIli36-a---- 280,8111 25,81ri' li20 8,03i 8,125 4.411 m ... 
REA VY SHAPES (sbart tous) 

1938 _________________ 
331.813 13.130 1,634 JO, '1\111 1.232 1,410 1,847 41.1141 

11137------------ 419, 1ll8 211. 1.85 &,407 ll,lU 16. 3)2 I, 116 2,210 72,325 11138 _____________ 
226,071 J,m U1 1,110 2,1123 11.8 %Z1 7.M 

A'n!I"IICIIUI36-a-•• 125,125 14,81111 J,lillll 8,HI ... J,UB J.& ... 
I Tbele ~ eom!l' M.l penent of tbe mpacity Ia thll ana; 

t~~~---of~-~..:--========== J.== 
llo17Ka: Data obtalaed from Iiles of 1'emporarJo Natioaal Eamamic Canun!UN 

Nor did this volume represent the total potential movement, inas­
much as only a part of the capacity is included in the data. For 
example, the coverage includes only 64.1 percent of the plate capacity 
of the mills in the eastern Pennsylvania, Philadelphia, and Delaware 
producing area. U the estimate of shipments were to be increased to 
a basis of 100-percent coverage, the volume would amount to 135,000 
tons. It is, of course, impossible to tell whether the plants not 
included in the data would ship a greater or smaller percentage of 
their output to Great Lakes ports. The data presented indicate 
the approximate magnitudes involved and a round figure of 100,000 
tons of plates and shapes is certainly a reasonable estimate for entirely 
new traffic in these products that may use New York H8l'bor. 
Shipment. of Sugar. 

Another commodity which probably will move in large quantities 
from the New York tributary area to the Great Lakes region is sugar. 
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There is no doubt about the advantages of water transportation for 
this commodity wherever such low-cost transportation facilities are 
available. Large quantities of sugar are transported up the Mississippi 
River, and over the Great Lakes.11 Large quantities move via the 
New York State Barge Canal to Oswego and Buffalo. In 1937 
receipts of sugar cargoes over the New York State Barge Canal 
at Oswego . amounted to over 40,000 tons and at .Buffalo to over 
54,000 tons.1

' 

New York and Pennsylvania are among the largest sugar refining 
centers in the United States. The Philadelphia-Camden indus~ 
area. alone accounted for over $62,000,000 worth of refined cane 
.sugar in 1937 out of a total for the country of $425,000,000.11 Un­
doubtedly some part of the Philadelphia-Camden output finds its 
way into the Middle Western area. .A1! this section is a part of the 
New York tributary area as defined in this report, the problem here 
presented is to estimate what may be the amount of such traffic in 
sugar that may utilize New York Harbor when the St. Lawrence is 
constructed, instead of the existing overland transportation systems. 

There are no available facts showing the amount of refined cane 
sugar transported from the Philadelphia area. to the ~fiddle Western 
States. It has been necessary to estimate the possible movement of 
sugar tonnage from this center of sugar refining. The estimate made 
for the purposes of this report is based upon a. computation of per 
capita. consumption of refined cane sugar in certain l\Iiddle western 
States and the proportion of total sugar imports and local refining 
from cane in the principal importing areas of the United States. By 
applying to the total consumption in those States the percentage that 
Philadelphia cane sugar refining bears to the total United States 
imports and production of cane sugar, we obtain approximately the 
amount that may be supplied from Philadelphia. Then a correction 
for open-season navigation on the Great Lakes is made. 

To present the facts in greater detail, table 13 indicates the impor­
tation of dutiable and Philippine sugar by stated customs districts, 
including, in the case of New Orleans, the amount of refined cane 
sugar produced from local cane, which was 758,000,000 11 pounds 
in 1937. 

The total consumption of cane sugar was estimated for the only 
year for which specific per capita consumption by States could be 
found; i.e., 1933. Taking 1933 population in Minnesota, Wisconsin, 
Illinois, Indiana, Michigan, and Ohio, specific per capita consumption 

u Cblet of EDg!neers, United States Arm:r, Qmltllllrdal &atWiu, W..,-lloru Qmltlla'CII II{ 1M U•it•fl 
Btsta, 1937, part U, table t7, p. 48. 

"Ibid., pp. 994-1005. 
u CtiUUI •I Manutoctv.ru, 1937, part I, p. 235. 
II U. B. Dtpartmefll of Agriculture, A,U:UU..rlll Slatiatiu, 1~ p. 1:K 
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TABLE 13.-lmport.r of sugar, 1937 

' 
Customs district Million.~ of Percent Customs district Millions of Percent 

pounds of total pounds of total 

Massachusetts.._ ••••••••••• 593 9.6 New OrleBDB ••.•••••••••••• 1,991 32.2 
31.6 New York .••••••••••••••••• 1,955 

100.0 Philadelphia..---·--······ 1,173 19.0 Total--------------- &,185 
Maryland •••••••••••••••••• 473 7.6 

Sot7BCB: U. S. Department of Commerce, Bureau of Foreign and Domestic Commerce, FMeilft Como 
..,ceatld Nmgatioflo/lht U. S.,l9S'I. 

figures of sugar, other than domestic beet sugar, were applied. The 
computations are shown in table 14. 

TABLE H.-Estimated consumption of refined sugar (other than domestic 
beet sugar) in certain specified States 

State 

~~E~~::::::::::::::::::::::::::::::::::::::::::::::::: 
lndiBDS .•••••••••••••••••••••••••••••••••••••••••••••••••••• 
Michigan •.••••••••••••••••••••••••••••••••••••••••••••••••• 
Ohio----·······-·----······----~---------------·········---

Population 
1930 

7llowlltltlt 
2,607 
2,917 
7, 756 
8,364 
.. 716 
6,691 

Per capita COD• 
sumption do­

mestic and im-
ported sugar 

(excluding beet 
sugar) 1933 · 

Potmda 
27.6 
53.4 
58.7 

. 66.9 
47.6 
78.6 

Total ..................... --------------------------- "······------- ----------------

Sot7BCB: Per capita consomptlon by States from private BODrtl8llo 

Estimated 
total con­
Bllmption-

1930 
population 

basis- . 

1,()()0 Pouflb 
71,953 

155,768 
455,277 
225,052 
224,483 
626,913 

The total consumption in these six States in 1933 of imported re­
fined sugar and cane sugar refined in the United States amounted to 
1,658,445,000 pounds. Applying 19 percent as the proportion of 
sugar clearing via Philadelphia refineries in comparison with Massa· 
chusetts, New York, Philadelphia., Maryland, a.nd New Orleans, the 
contribution of Philadelphia would seem to be a total of 315,105,000 
pounds. Open season movement, on the basis of 58 percent of this 
figure, amounts to 182,761,000 pounds, or a.little.over 91,000 short 
tons. This, then, is taken as the probable contribution ·of ·Philadel­
phia. to the consumption of imported and locally refined sugar in the 
Middle West in the six States specified above. With cheaper navi;. 
gation facilities from New York via the St. Lawrence, it is assumed 
that probably this amount would begin to clear during the open 
navigation season through New York instead of going direct to the 
Middle West. 
Other Commodities. . 

A third type of activity in which the New York tributary area. is 
nry important is in the processing of nonferrous metals a.nd alloys 
a.nd their products. The Bridgeport Industrial Area. is the large8t 
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brass producing area in the country; the State of New Jersey domi­
nates in copper refining, while the Philadelphia Industrial Area leads 
in zinc refining. The prominence of these regions in the nonferrous 
metals industry can be seen from data in the Census of Manufac­
tures and the Minerals Yearbook of the U.S. Bureau of Mines. 

In 1937 there was an average of 83,016 wage earners in the United 
States employed in the group entitled "nonferrous metal alloys; 
nonferrous metal products except aluminum, n. e. c." Connecticut 
accounted for 22,210 workers, well over one-quarter of the total. The 
Bridgeport Industrial Area employed most of these workers, i. e., 
19,582. 

The average number of wage earners in smelting and refining of 
copper in 1937 was 14,514. Three refineries in New Jersey employed 
4,229 wage earners, or 30 percent of the total. These figures do not 
show the true preeminence of New Jersey and adjacent points in the 
New York tributary area in the refining of copper because smelting 
and refining are combined in these statistics. Actually the smelting 
of copper is localized in the far west, particularly in Arizona, Montana, 
Utah, Nevada, and to a lesser degree, Michigan. After being smelted, 
the copper is transported to the New York tributary area for electro­
lytic refining. Thus the large majority of the Nation's tonnage of 
copper passes through the Atlantic seaboard refineries. Then the 
refined product is shipped to the Connecticut valley, to the Middle 
West, and to other points throughout the nation for fabrication, 
alloying, and other processing. 
. Zinc smelting and refining engaged the efforts of 11,265 wage 
earners in the United States in 1937. The State of Pennsylvania 
employed 4,539 wage earners, which was 40 percent of the total. 
These activities centered largely in the Philadelphia region. 

It is not possible to set a numerical estimate of the tonnage of 
potential movement of these products in domestic commerce via the 
Seaway. It can be noted that the quantities involved in these com­
modities are very large. From the Bureau of Mines the production of 
refined copper in 1937, new and old, from domestic and foreign sources, 
was 1,481,569 short tons. Distilled and electrolytic zinc, primary 
and secondary, produced in the United States in 1937 was 608,458 
short tons. 

The chief domestic industrial uses of copper are in electrical manu­
factures, automobiles, telephones and telegraphs, light and power lines, 
other rod and wire, buildings, castings, and radio receiving sets. 
The four major industrial uses of zinc in the United States in 1937 
were: Galvanizing of sheets, tubes, wire and shapes, 41.6 percent; 
brass-making, 27.8 percent; rolled zinc, 9.6 percent; die castings, 
14.5 percent. 
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Most of the chief industrial users of these products are ~eavily 
represented in the Great Lakes tributary area. In view of the large 
quantities of materials involved, and of -the adaptability to water 
transportation of this type of heavy, standardized raw material, it is 
logical to expect a substantial volume of Seaway traffic in the non­
ferrous metal products. 

Another field of manufacturing in which the New York tributary 
area is important is textiles. A few figures from the · Census of 
Manufactures for 1937 prove this fact. The Philadelphia-Camden 
Industrial Area ranks with the Boston area in woolen and worsted 
manufacturing. It accounted for 10.3 percent of the total value 
added by manufacture in the United States in worsted woven goods, 
3.1 percent of woolen woven goods, and 2.1 percent of woolen yarn. 
The Allentown-Bethlehem and Scranton-Wilkes-Barre Industrial 
Areas are prominent in silk and rayon textile production. The 
former contributed 19.2 percent of value added in silk throwing and 
spinning (commission only), 16.3 percent of silk narrow fabric weaving, 
8.0 percent of silk broad woven goods, .6.5 percent of silk yam and 
thread made for sale, and 3.1 percent of broad woven goods. The 
Scranton-Wilkes-Barre area was reSponsible, in terms of value added 
by manufacture in the United States, in 1937, for 43.3 percent in 
rayon throwing and spinning (commission only), 9.4 percent in silk 
broad woven goods, 41.3 percent in silk throwing and spinning, and 
4.6 percent in rayon broad woven goods. Taken together with the 
textile production in the New York Industrial Area itself, particu­

-larly in Paterson, the concentration of output is so great as to provide 
a firm basis for potential water-borne commerce. Although the 
tonnage factor would not be large, the saving8 in transportation costs 
would be substantial because of the relatively high rates involved 
·per unit weightP 

Further examination of the chief products of the New York tribu­
. tary area reveals several other specialties: The Bridgeport area, for 
'example, is a center of hardware manufacture. In the Census classi­
fication "hardware, n. e. c." this center accounted for 10 percent of 
total value added in 1937. Automobile hardware is one constituent of 
this group and is of obvious interest to the Great Lakes States. Like­
_wise prominent in its list of manufactured commodities are: Electrical 
machinery, apparatus, and parts with 3.5 percent of the total; clocks, 
watches, time-recording devices, and materials and parts with. 14.6 
percent of value added; fur-felt hats with 44.8 percent. 

The Philadelphia-Camden Industrial Area, aside from the products 
already mentioned, has a wide list of diversified products such as 
specialized machinery, transportation equipment, and electrical sup-

11 That teniles today move In Cl08Btwise water·borne commerce Ia evident from atatlatlca of tbe port of 
BostoiL In 11137, Ita Cl08Btwise ablpmenta amounted to almost 411,000 toua. 
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plies and apparatus. Particularly concentrated there, in addition, is 
the leather industry, Of the value added in leather, tanned, curried 
and finished in regular factories, 10.9 percent arose in this area. 

Before concluding this brief outline of manufacturing activity in the 
New York tributary area, we may note that it is the largest producer 
of one other important commodity. Lehigh County, part of the Allen­
town-Bethlehem area, is the largest producer of portland cement in the 
Nation. Furthermore, the State of Pennsylvania has by far the largest 
surplus of local supply in the country, shipping 16 million barrels to 
other states in 1937. At the same time Dlinois had a 2 million barrel 
deficiency, while Indiana, Wisconsin, Minnesota, Nebraska, Oklahoma, 
South Dakota and Arkansas had a one million barrel deficiency. 

In cement, as in the steel industry, the basing point system of pricing 
makes for frequent cross-hauls, often of long distances. Transporta­
tion costs come into play strongly in determining the areas to be 
_served by a given mill. Cement is well adapted to water transporta­
tion; the water-borne movement in 1937, excluding foreign trade, 
amounted to 1,800,000 tons, of which about one-third moved on the 
Great Lakes. For obvious reasons, the bulk of cement shipments 
corresponds rather closely to the open-season for navigation on the 
Great Lakes-St. Lawrence route. · 

From the facts presented above, the proximity of surplus producing 
areas to the Atlantic, the adaptability of the commodity to low-cost 
water movement, the cross-hauling and importance of transportation 
costs, and the location of deficiency areas bordering the Great Lakes, 
there may well be a movement to, for example, Chicago and Duluth. 

Summary of New Traffic. 

In summarizing the discussion from the point of view of new traffic 
fpr New York Harbor, we do not imply that all the commodities men­
tioned are certainly going to use the Seaway. A great deal depends 
on competitive rate-making by competing agencies and numerous 
other factors. On the other hand, there are many commodities which 
will certainly use the Seaway which have not been touched upon. For 
only a few commodities have we been able to attempt even an estimate 
of potential tonnage. · 

Estimates of eastward new traffic in certain agricultural products 
and automobiles resulted in a figure of 264,703 tons. Westward, two 
commodities, iron and steel, and sugar amounted to 191,000 tons. 
Together the total was 455,703 tons. As against an estimated diver­
sion of 1,119,000 tons of existing commerce, there is still a possible 
loss of 663,297 tons of coastwise and intercoastal traffic. On the other 
hand, many products of the New York tributary area are available 
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for such movement by water, including nonferrous metals, allqys an<l 
products, textiles, hardware, electrical supplies, leather and cement. 
The quantities of available traffic in such products are very great. 
If a small proportion of them were to make use of the Seaway, it would 
compensate for the possible diversion. 

In addition to this, there are the manufactures of the Great Lakes 
area consumed on tli.e Atlantic seaboard which are available for move­
ment via the St. Lawrence. Of them only automobiles were men­
tioned. Much additional tonnage will be forthcoming from the iron 
and steel industry, machinery, tires, chemicals, etc. Consequently, 
it is clear that the total gains in new traffic for New York Harbor of 
commodities originating and terminating in the New York tributary 
area, would more than offset the loss in coastwise commerce. 

It is obvious, of course, that the change of direction of traffic in and 
out of Philadelphia towards New York instead of to and from the 
Middle West directly would not mean a loss of commercial activity in 
Philadelphia itself; it would only mean a shift of mode and direction of 
transportation. Hence, there would be no loss to Philadelphia · in 
this respect. · 

In New York Harbor itself, the gain of traffic would be more than 
the gain of traffic from the tributary area, smce there would be a 
change for many commodities in the mode and direction of transporta­
tion in the New York industrial area itself, from land transport to 
shipping. Consequently it can be expected that, assuming that the 
traffic gain from the tributary area will at least offset the diversion 
caused by the St. Lawrence, then the change in direction of New York 
area's own traffic will mean a much increased activity in New York 
Harbor at the expense, of course, of direct land transportation systems. 
In the case of automobile traffic, which is brought in by haul-away, 
this would mean a reduction of the congestion of traffic on the high­
ways to the advantage of harbor activity. To the extent that rail­
roads now carry some of this traffic shifted to the harbor, there would 
be a change in the mode of commercial activity, but no change in total 
quantity or pay rolls. 

The net conclusion, then, is that there would be no loss from diver­
sion of domestic commerce-in fact, there will in all probability be a 
net gain. In addition to the new traffic of the New York tributary 
area, there will be the new traffic of the New York Industrial Area 
itself. If this were to be counted, the increase in harbor activity of 
New York would be larger. However, the conclusion that coast­
wise diversion would be more than offset by the new traffic .will 
probably hold true without considering this latter traffic. 



32 EFFECT OF THE SEAWAY UPON EXISTING HARBORS 

Section 4 

TuE IMPORTANCE oF DIVERSION oF FoREIGN CoMMERCE 

Since diversion of coastwise traffic away from New York Harbor 
will be more than compensated by MW traffic, the only net diversion 
that one needs to evaluate is in foreign commerce. 

In this part of the report, the economic effects of the diversion of 
foreign commerce upon New York Harbor will be discussed. The 
losses in employment caused by it will be estimated, and against them 
will be weighed the gains to New York City attending the construction 
of the Seaway. Previously, it was pointed out that a large part of the 
food supply of the New York area will be transported through the 
Seaway at lower cost. This in itself represents a direct saving to all 
the people of New York. .Aside from this, there will be compensating 
advantages of employment in new industries developed by the low­
cost power of the St. Lawrence, as well as the direct employment to be 

·utilized in the construction of the Seaway. Furthermore, New York 
being the industrial and financial center of the United States, improve­
ment in the economic conditions of any part of the country will 
redound to its benefit. Hence, to the extent that national prosperity 
is promoted by this project, New York should look forward to sharing 
in it. 

In order to evaluate the diversion loss in foreign commerce, it is 
first necessary to see it in proper perspective. It was estimated that 
this loss would amount, on the average, to about 1,800,000 tons of 
traffic a year. For the port of New York, 1,800,000 tons represent 
only a small percentage of its activity. Of the average foreign trade 
traffic of New York Harbor for the period 1928-37, this amount of 
div('rsion would constitute about 8.4 percent. Moreover, when the 
coastwise commerce of the harbor is taken into consideration, the lo~ 
in foreign traffic amounts to approximately 3.1 percent of the average 
annual foreign and coastwise traffic during the ten-year period. This 
is patent in table 15. Thus, it is clear that the diversion constitutes 
only a small percentage of the foreign and coastwise commerce of the 
port of New York. 

Even less significant does this divertible tonnage appear when com­
pared to the total harbor activities, including int£>.rnal, intraport, and 
local movements.18 For the ten-year period, 1928 through 1937, 

••Tbese tbnle types of movement are defined as follows by the Cbiaf of Engineers, United States AI'IQ', 
Commercial Stamtfu, Watn-Wrnc Commcru of tAl United Statu: 

Internal: Traftlc between a port and a tributary waterway. 
Intraport: Trafllc between tbe several arms or cbennels of a port, as at New York, for eacb of wblcb a 

separate report is made, Ia termed '"lntraport." Tbe receipts and shipments balance, and one-balf ol Lha 
total represents tbe net traftlc. 

Local: Movements of frelgbt within tbe oonflnea ola port, ucept car ferry, general ferry, and oargoas In 
&raDSit, are~ "local." 
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the total water-borne commerce of the port of New York averagOO. over 
109 million tons annua.Jly. This tonnage, by type of movement, WaS 
as follows: 

Totw 

·Fore~---------------------------------------- 21,531,000 
Coastwise and intercoastaL----------------------- 37, 244, 000 
Internal, intraport, and local--------------------- 50,472,000 

Touu ____________________________________ 109,24~000 

TABLB 15.-Water-bome commerce of the port of Nev~ York, 19!8-68 
fl"bousands of sbort tons] 

Internal. 
Year 

Foreign 
Imports and 

exports 

Intra port ToW and local 

1923 ___________________________________________ _ 
192( ___________________________________________ _ 
1925 _________________________________________ _ 
1926 ___________________________________________ _ 

1927------------------------------------------
1928 ___________________________________________ _ 
1929 ___________________________________________ _ 
1930 __________________________________________ _ 
1931 ___________________________________________ _ 
1932._ _________________________________________ _ 

1933 _________________________________________ _ 
1934 ___________________________________________ _ 
1935 ______________________________ "------------
1936 ___________________________________________ _ 

1937--------------------------------------------
1938 ___________________________________________ _ 

Average, 1921h17 ------------------------

7Ji,356 
24,577 
26.583 
26,910 
27,820 

29,243 
30,439 
25,963 
31,944 
16,582 

15,299 
17,3K 
17.123 
19,434 
23,083 

18,608 

21,531 

28,992 
24, 119 
38,344 
34.957 
47,726 

39,907 
43,346 
39.744 
36,993 
31,446 

33,028 
36.3U 
34,288 
37,3)7 
40,125 

39,016 

37,llH 

Vaflio 

74,163 128,511 
64,510 113,3)6 
50,333 115.260 
65,920 121,m 
59,899 135,445 

88,328 127,478 
64,071 137.856 
54.806 131,513 
48,417 106,354 
39,606 87,6M 

37,427 85,754 
41,004 94,549 
46,219 97,630 
55,129 111,770 
59,nc 122,923 

54,698 1H,410 

50,472 109,317 

BoUBr.B: Data on foreign and coastwise oommeroe from U. B. Maritime Commission, Division or Resllfii'Ch; 
ntemal, intraport. and local statistics rrom Annual Reports or the Chier or Engi.neelll, United States 

AI'IDJ, ama,..,eilll Statiltiu, WIIUr-WNw Commerce ofU.. UnW Statu, 1939, p. 25L 

It is clear that the internal, intraport, and local commerce repre­
sents about one-half the total harbor activity. Although foreign and 
coastwise commerce is more important to the port than an equal vol­
ume of local types of commerce, nevertheless. the latter cannot be 
dismissed from consideration, since it supplies a large volume of em­
ployment. In terms of tonnage, the estimated diversion of foreign 
commerce is 1.6 percent of the average annual traffic of the port for 
the 10-year period. · · 

A loss of the magnitude of less than 2 percent of harbor activities 
obviously cannot consign a seaport to the status of a "ghost" city. In. 
view of the many changes which are certain to occudn trade relations 
and transportation by the time the project is completed, an antici­
pated change of the magnitude of this diversion cannot be considered 
of major importance. This is obvious from the experience of New 
York Harbor over the years, where ordinary fluctuations in traffic 
from year to year have always been more than 2 million tons. 
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Let us attempt to estimate the possible loss of employment and pay 
rolls in New York due to this diversion of traffic. Precision is impos­
sible; all that can be done is to apply the percentage loss of tonnage to 
whatever employment and pay roll figures are available. These 
percentages have been estimated as 8.4 percent of foreign commerce 
and 3.1 percent of both foreign and coastwise commerce. 

The Census of Wholesale Distribution for 1935 presents statistics 
for importers and exporters and their agents in the States of New 
York and New Jersey. Total pay rolls for the year 1935 amounted to 
$54,687,000 (table 16). Applying a percentage loss of 8.4, we find 
that the. loss in pay rolls would amount to $4,593,708. The total 
number of employees of importers and exporters in 1935 was 21,687, 
and a loss of 8.4 percent in employment would amount to 1,821 workers. 
All these losses are estimated without taking account of the gains that 
may accrue. These will be discussed later. 

The diversion of foreign trade would also be reflected in wage pay­
ments to longshoremen. The Maritime Commission has estimated 
that during 1939 the port of New York's commerce resulted in the 
employment of 38,000 longshoremen, calculated on a full-time basis. 
The current wage rates for longshoremen are about $1 an hour, which 
amounts to $40 a week or $2,000 a year.19 The pay roll for longshore­
men is thus estimated at $76,000,000 in 1939. 

Longshoremen are associated with all types of water-borne move­
ments, foreign, coastwise, and local movements. It is probable that 
local movements require less of this type of labor per ton because of 
the nature of the cargo, vessel, and trip. It is not possible to estimate 
the allocation of longshoremen's labor to .the various types of com­
merce. Therefore, it is proposed to follow an extremely conservative 
procedure by assuming that no longshoremen are associated with 
internal, intraport, and local shipments, and that all of the 38,000 
full-time longshoremen were working only on foreign and coastwise 
traffic. On this assumption, the amount of labor will be reduced by 

TABLE 16.-Employmtnt and pay rolls in import and txport tstablishmtnt.r 
in Ntw York and Ntw ]truy, 1935 

Area and kind of Employees Pay rolls, Area and kind of Employees Pay rolls, 
establishment 1936 establishment 1935 

New York State: Number 11,()()() New Jersey State: Number 11,()()() 
Exporters ____ ------ __ 3,237 7,260 Importers __ ---------- 212 6,245-
Importers __ ---------- 16,788 35,706 Import agents ________ 10 176 
Export agents ________ 1,488 3,827 222 5, 421 Import agents ________ 952 2,473 New York total __________ 21,465 4~.266 

21,465 49,266 
New Jersey total _________ 222 6,421 

Total _______________ 
21,687 5-4,687 

SOUBCB: CeMUa of Burinu1, Wllok1ale Dirtribution, 1935. 

11 This ill not an actual average figure. but an estimate on the assumption of full time employment. 



TH~ ST. LAWRENCE SURVEY 35 

the percentage which the diversion of tonnage is to foreign and poast• _ 
wise traffic, a figure which has been estimated at 3.1 percent. 

The loss in pay rolls to longshoremen ·is thus estimated at 3.1 
percent of their total wages in 1939 of $76,0oo;ooo, or $2,356,000. In 
terms of number of workers, the loss amounts to 3.1 percent of 38,000 
full-time longshoremen, or 1,178 workers. Again, this is the gross 
loss before estimating compensatory changes in the economic activity 
of the New York area. • 

The problem of estimating losses in wages to sailors; insofar as it 
affects New York, is more difficult. It must be remembered that the 
two million tons of diverted commerce will still be carried into and 
out of Great Lakes ports. Therefore,· the sailors associated with this 
commerce, or others in their place, will still be employed. The loss 
to New York consists only of the amount of money which these sailors 
would have spent in New York, but which they will spend in other 
ports as a result of the rerouting of their ships. 

The total number of sailors on vessels of 1,000 tons or over which 
engaged in New York deep-sea trade in 1939 was estimated by the 
Maritime Commission as 20,001). At an average monthly cash wage 
of $50 per sailor, or $600 per year por sailor, the total wages paid to 
these 20,000 sailors would amount to $12,000,000 a year. The as~ 
sumption of $50 per month per sailor is considered to be very sub-­
stantial, in view of the fact that a large proportion of the ships coming 
to New York are of foreign registration, which do not pay such high 
wages as the American shipowners. What proportion of the $12,000,­
.000 wage payments to these 20,000 sailors can be assumed to be a 
loss to New York trade? Assuming that all of these 20,000 sailors 
are engaged in coastwise and foreign trade, we might be justified in 
estimating that the same percentage of their wages .would be lost to 
New York as the percentage of the loss of foreign traffic to total coast­
wise and foreigl!. traffic of New York Harbor. This amo~ted to 
3.1 percent, and hence, the amount of total wages that would be 
affected would be $37~,000. This, of course, is not the case, since 
those sailors do not spend all of their income in New York City, 
Between their visits to New York these sailors stop off at other.ports, 
and many of them have families to support; it would, therefore, be 
conservative to estimate that New York would be losing not more 
than half of these expenditures by sailors on shore leave. This would 
amount to an average of $186,000 a year. A summary of the losses 
enumerated, reaches a total of $7,135,000. 

It is to be remembered that the figures are only approximate. For 
one thing, the data on employment were not for the same year for 
exporters as for longshoremen, etc. Also, the percentage loss in em­
ployment will not correspond exactly to the percentage loss in tonnage. 
Finally, the total loss indicated does not include all possible direct 

286719-41-' . . . . . 
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and indirect losses. For example, local trucking and warehousing 
activities will in some degree be affected. Since only pay rolls have 
been considered, the decrease in profits has not been included. Also, 
loss on insurance business, ship repairs, coaling and provisioning are 
not measured, for lack of data. For all these reasons, the estimate 
can represent only an approximation. On the other hand, the methods 
used have tended to overstate the losses for the activities listed above. 

Wage payments and salaries for the year 1935 in the New York 
area have been compiled by the U. S. Census of Business. This Cen­
sus by no means covers all pay rolls. The Bureau of the Census 
points out its omissions as follows: 

• • • It must be borne in mind that certain phases of busi­
. ness and other activities which provide employment are not in­
cluded in this report because of lack of information on the extent 
of employment and pay roll by counties for these fields. Most 
important among these are domestic services, professional serv­
ices, educational institutions, transportation (except motor bus 
and trucking), communications (telephone and telegraph), pub­
lic services (Federal, State, county and municipal), public util­
ities (central electric light and power stations), commercial fish­
ing, forestry, institutions (prisons, reformatories, hospitals, etc.), 
religious and charitable organizations, and boarding and lodging 
houses. Furthermore . • • ·it does not take into account 
the income from privately invested capital. 

Table 17 shows pay rolls for various types of business by counties 
in the New York Industrial Area. The total of all such payments in 
1935 amounted to $3,239,831,000. The estimated loss from diversion 

TABLE 17.-Pay roll in industry and businus in New York Industrial ,A,a, 
1935 

(Tho119allds of dollars) 

In sur- Mines Manu· Whole- ance, and Berv· Con· Ml~to 
County Total factur· Retail sale real quar· ice struo- Hotels cella-

ing estate, tion neooa 
finance riea 

----·---------1-----
NBW !'OBI: 

Bmm: .................. 90, 9'10 28,225 30,845 9,309 7,262 -4·--·- II, 732 8,163 120 6,3U Kings __________________ 
353,762 186,655 74,072 32,217 24,332 .................. 13,100 6,150 1,800 16,530 New York ... __________ 1, 892,326 644,478 222,023 362, 136 309,042 ------- 96,045 49,130 30,596 278,876 Queens _____ , __________ 
161,983 73,082 38,058 12,036 8, 718 ............... 6,288 3,702 276 10,823 Richmond ____ , _______ 21,066 12,746 4,485 630 1,353 ------- 421 252 12 1,167 

W eatchester ------------ 79,454 30,123 24,886 11,674 6,690 186 1,417 1,793 304 6,583 

NBW IBBSBY 

Bergen ................. 65,974 86,398 10,153 1,769 2,622 18 995 1,941 10 2,068 Essex._ ...... __________ 231,527 111,958 40,647 17,092 37,304 64 6,154 4,727 630 12,951 Hudson ________________ 
161,129 106,120 18.693 8,177 10,034 ------- 3,963 2, 931 235 10.978 Passaic _________________ 
86,419 62,266 11,871 3,296 3,194 137 1,256 697 00 2,606 

Middlese~: ............ -. 50,464 37,100 6, 506 2,202 1,536 230 444 383 49 2. 918 
Union------------------ 65,767 42,911 11,979 2,027 3,633 ------- 1,284 1,301 144 2.483 ----------M:072 --

TotaL ... -------- 3, 239,831 1, 271,158 493,217 456.465 414,620 635 138,195 78,170 353,299 

SoUBCII: U. B. Bureau of the Census, CeJIIUI of BUll Mil, Per lOft tid atul Pat RoU In IndUIIJ r au Brulnua 
a lUI Farm Pu1onnel, br Countlu, 1935. 
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was approximately set at $7,000,000. This constitutes one-filth of 
one percent of the total pay rolls. If all pay rolls were enumerated. 
by the Census, the percentage loss would be even a smaller fraction. 

Another procedure which indicates how small the loss is in terms 
of New York's total activities is to compare the loss in the number 
of workers to the total number of workers in the New York Industrial 
Area. The Census of Occupations for 1930 lists the number of gain­
ful workers in this area as 4,582,210. The number of workers affected 
by the diversion of foreign trade was estimated as 1,821 for importers 
and exporters. The loss·in employment for longshoremen was esti­
mated at. 3.1 percent of the total of 38,000 men. This amounts to 
1,178 men. In the case of sailors, it was pointed out that no actual 
loss of employment was involved, but only a diversion of their expendi­
tures. The total of employees of importers, exporters, and longshore­
men who would be affected by the diversion amounts to 3,000. As a 
percentage of all gainful workers, this loss is Uoo of one percent.llll 

In either case the percentage loss is so small as to be negligible, 
even allowing for the largest possible error in making the estimate. 
Even in prosperous times, the month to month fluctuations in employ­
ment are many times greater than this. And cyclical movements of 
employment make this .figure appear infinitesimal indeed. Any pre­
dictions that the construction of the St. Lawrence Seaway will cause 
a major loss in employment in New York Harbor is not borne out by 
these figures. 

Section 5 

THE IMPORTANCE OF DIVERSION OF TRAFFIC IN RELATION 
TO THE FUTURE PROSPECTS OF NEW yORK HARBOR 

The preceding discussion has been based upon the assumption that 
the conditions of the present would obtain at the time of the comple­
tion of the St. Lawrence Waterway. Obviously, conditions are not 
going to remain static during any length of time in the future. In 
outlining the Conditions which may be expected to prevail when the 
Seaway will be put into operation, we shall attempt to obtain an idea 
of the population growth of New York Area, as well as the growth in 
employment which may take place. 

The most authoritative work on population growth has been done 
by the National. Resources. Committee. A number of. estimates for 
the New York district have been prepared by this organization. 
The one with the least growth indicates that an increase of 3.9 percent 

• Tbls percentage loll 18 llmaiJer than the one computed on the basis of pay-roll flgwea for 1935. 'I' be • 
INI&SOD for tbls II tha tha gainful workers include all the employees IIUCb aa domeatlc and professional work· 
en. whereas &be payroll flgwea bad only a partial coverage of New York trade and industrial activity. 
For tbls reason, &be percentage or galnfolly employed people wbo would be atfected 18 1110n1 IICCIII1It8. 
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for the decade 1940 to 1950 may be anticipated. For the following 
decade an increase of 0.66 percent is given!1 When applied to the 
Census figures for 1940, the results are as follows: 

Estimate 
Year ofpenent PopulaUoa 

Increase by 
decadea 

!5:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: --------··::r J0, .. 8!7 
11,106,927 
11, 1114.67& 

By this procedure, the increase in population for the New York 
Industrial Area amounts to 416,910 from 1940 to 1950, and 77,748 
from 1950 to 1960. In the next 20 years, the estimated increase comes 
to almost 500,000 persons. 

Associated with this estimated increase in population, there will be 
a larger number of gainful workers. This has been computed to 
amount to 222,597 additional gainful workers by 1960. This result 
was obtained by calculating fro:rn Census data the proportion of the 
population gainfully employed in New York City from 1900 to 1930. 

TABLE 18.-Gainful employment and population in Nno York City, 
Census years, 1900-1930 

Year 

19()(}_ ________________________________________________________ _ 
1910 __________________________________________________________ _ 
192(1 __________________________________________________________ _ 

1930-------------------------------~---------------------------

Populatiou 

3,437,m 
4, 766,883 
6, 620,048 
6, 930,446 

NumberiD 
gainful 

OCCUp&tiODB 

I, f70,008 
2, 152, f43 
2, 631,412 
3,187,459 

Percent of 
population 
In gainful 

occupatiODB 

Clearly, the proportion of workers has not changed significantly 
from 1910 to 1930, after a rise from 1900 to 1910. With the rise in the 
average age of the population, the proportion is likely to rise in the 
next 20 years. Hence it will not overstate the number of gainful 
workers to project a rounded percentage 45.0 into the future.11 By 
applying 45 percent to the above population estimates for the New· 
York Industrial Area, the increase in gainful workers amounts, in the 
next decade, to 187,610 and in 20 years to 222,597. 

11 National Resources Committee, Populalflm Slamliu, .l'llrC 111, Urllfl• Data, p. 28. The studY of tha 
Resources ComD1.ittee was completed before the C8118U8 of 1940 was taken. The percentage growth lD the 
lowest estimate presented was somewhat greater thaD the aetual growth shown ID the last censn~ for the. 
decade 1930 to 1940. However, the correspondence was rlose enough to indicate that figDres for subsequent 
decades should he quite accurate. It should he noted that their estimates pertain to a district slightly larger 
than the New York Industrial Area. The percentage of growth was here applied to the industrial area itself 
on the assumption that the rate of growth would be similar. 

u Table 18ls computed tor New York CitY proper because the number of persons galn1Wly oocnpled was 
not available for the entire New York Industrial Area prior to 1930. In the Census of that year, the data 
show that the ratio for the Industrial Area was fli.1 percenc. This llo tnrther evldenee thee this Is a reasonable 
llgnre t.o project. 
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'TABLE 19.-EstimattS of gainful workers in the New York lndustriai Area_ 
by 1950 and 1960. ' 

Year 

1930 ___________________________________________ _ 

1940--------------------------------------------1950 __________________________________________ _ 

1960--------------------------------------"·----

Population 
estimates. 

10,160,159 
10,690.012 
11,106.922 
11,184,670 

Percent 
of popu­
lation in 
gainful 
occupa-

tions 

45.1 
45.0 
45.0 
45.0 

Estimated 
number of 
persons in 

gainful 
occupations 

Estimated 1 

increase over 
preceding 
decade in 
persons in 

gainful 
occupations 

4, 582, 210 --------------
4, 810, 505 228, 295 
4, 998, 115 187, 610 
"· 033, 102 34, 987 

These figures are not to be considered as definite forecasts for the 
years 1950 and 1960. If the average gain during each of the decades 
following these years, as compared with 1940, approximates these 
fi.:,oures, the reasoning of the following pages would still be applicable 

Against this figure may be set the estimated loss in employment 
which may result from the diversion of foreign traffic to Great Lakes 
ports. This estimate was 3,000 jobs lost in direct employment. 
Including jobs indirectly affected by this loss, there would be about 
-6,000 jobs which may be destroyed by diversion of foreign commerce 
from New York. The normal growth in employment would appear 
:Sufficient to absorb this loss 35 times over. There is no major problem 
-of adjustment created by the St. Lawrence Seaway insofar as New 
York is concerned. 

The same conclusion is impressed upon us by the examination of 
trends in the water-borne commerce of New York •. At the present it is 
rather difficult to predict foreign commerce. The international rela­
tions of the whole world are in the process of reformulation, and the 
-extent of future trade awaits the outcome of war and world readjust­
ments yet unforeseen. It is very probable that an intensification of 
nationalism and the disruption of long-established trade relations may 
-ensue for a long· time to come. In that case the foreign commerce of 
New York would diminish and the diversion through the St. Lawrence 
would show a proportional drop. Thus if the foreign commerce of 
New York in 1950 should be only one-half of its present volume, the 
-estimated diversion of 1.8 million tons might well be reduced to approx­
imately 1 million tons. On the other hand, foreign trade of the 
United States and of New York Harbor may have recovered to such a 
.degree by the time that the St. Lawrence is in operation that the loss 
incurred through the waterway may be more than offset. In any 
-event, the pursuit of policies that increase the foreign commerce of 
the United States is much more important to New York Harbor than 
the diversion via the St. Lawrence, for the latter is but a small frac­
tion of the total, whereas New York Harbor accommodates a quarter 
to a third of the foreign commerce of the country as a whole. 
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TABLE 20.-lntkxu of tonnage of waur-boNU! commerce in Nm~ York 
Harbor and United States physical production in manufacturing industries , 

Year 

1923 _____ ------------------------------- 117.8 
tm .• -------------------------------- 114.1 1926 ____________________________________ 

123.6 11126 _______________________________ 
125.0 11127 ______ ------- 121.1 

1928 _________________________________ 
135.8 11129 ___________________________________ 
14Lt 1930 _______________________ 
130.1 

193L-------------------- 117.1 
11132..-------------- 17.0 
1933 ________________________ 

1LI 
1934..---------------------------- 71.1 1935 ______________________ 

'1'9.6 1936 _______________ 
110.1 

11137------ 107.2 

11138 ... 

77.8 
84.8 

J(JI_ 0 
113.1 

12&.1 

10'7. t 
lltl.t 
lOlL 7 
19.1 
IK.t 

111.7 
117.1 
112.1 
19.1 

107.7 

JlK.8 

lntemal, 
bttraport, 

local U&Oie 

148.1 
127.8 
19.7 

130.1 
11&7 

115.1 
1211.1 
108.1 
96.1 
'I& I 

74.1 
BLI 
ILl 

1011.1 
11&1 

IIIU 

100.1 
102. i 
114.1 
117.1 
u ... 
1211.1 
1211.1 
102.1 
M.l ... 
7'1. I 
112.1 
kl 

114.7 
lllL7 ... 

SoUBCB: Data on -.rateMJome commerce from labJe 15 sapra; United Statal pbysleal produetloll; -
71111r11 from C-8DSUB Of M8DUfactunlll. 1937; inllllr.-1 J11B111. "~ Ec:Goamie Cbaocea." VoL II; ~ 
frOm l'edenl a-na Bulletin.. 

Chart 3 -INDEXES OF TONNAGE OF WATER-BORNE COMMERCE IN 
NEW YORK HARBOR AND UNITED STATES PHYSICAL 
PRODUCTION IN MANUFACTURING INDUSTR.IES, 
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What are the prospects for other types of water-home commerce of 7 

New York Harbor? Any attempt to determine the probable comse 
of New York Harbor activity is subject, of course, to grave limitations. 
The method used here can afford only a rough approximation of what 
may be expected. Even with a large degree of error, the results will 
help place the diversion of foreign commerce in its proper perspective. 
It might be expected that the water-home commerce of New York 
Harbor is in large measure dependent upon the productive activities 
of the Nation as a whole. Table 20 and chart 3, indicate the relation 
between the volume of manufacturing production in the United 
States and the various types of commerce in harbor. Although foreign 
commerce has been slipping in relation to manufacturing production, 
coastwise tonnage and the local types of commerce show a close 
relation both in general trend and cyclical movements. There is 
every reason to believe that the commerce of the port of New York. 
exclusive of the St. Lawrence diversion, will expand as the Nation's 
physical volume of production expands. Hence, if some approxima­
tion of future trends in ;manufacturing output can be obtained, the 
magnitude of water-home commerce can be estimated. 

In another report of this office on future transportation require­
ments, careful estimates of probable trends in production have been 
prepared, based upon- study of population growth, employment 
trends, technological changes and worker productivity. For our 
purposes, the middle of three estimates has been chosen as a basis of 
comparison. This indicates that in the decade of the 1950's, physical 
production in manufacturing industries of the Nation would be of 
the order of magnitude of 50 percent gn-ater than the average for the 
period 1928-37, inclusive. In the following decade, this growth 
approaches 100 percent of the 1928-37 levels. If these approxima­
tions are applied to the water-home commerce of the harbor, the 
procedure can be summarized as in the following tabulation. 

Estimates of future physical production i" manufacturing industries arul 
_ N n11 York Harbor actiuity 

A""'"""-
l82IH7 

A~ 
HliCHill 

A~ 
1II6IHII 

Jtl!ltlmated lndelr fll pbyslal produdlaD 1D 1!!!!11!!1aca1r ~-
Jii- yon: Harbor &ratlic: 

Jal.O 1Bl.2 llll.O 

Foreign (tbooloaDds fll toua) ••• - 21.13l II,IMT 41,!10 
~ (tbooMDda fll _,-- ---------------- 17,344 68, Mil 71, 21'15 
Imerm~.an&rapon, ADd IDeal (~ flllilllla) _______ to.m 711,112 ..... 
Should these estimates be even approximately valid, there exists 

no cause for concern over the effects of the St. Lawrence upon the 
prosperity of New York Harbor; In 1937, coastwise commerce was 
over 40,000,000 tons. The estimated increase by the 1950's would be 
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about 18,000,000 tons and by the following decade over 31,000,000 
tons. These figures summarized are as follows: 

ColllttoiH 
lra!Jie 

("""""""' 0/ "-> 
1937 •.• ·--------·-··---·-----------------· 40,125 
I>ecade 195D-59----·--·-------------------· 58,584 18,459 
I>ecade 196D-69.---·----------------------· 71,285 12,701 

With such increases in future traffic, the estimated diversion of 
foreign commerce from New York of 1.8 million tons will be compen­
sated for many times over. Assuming even a large degree of error in 
all estimates, we are safe in saying that the commerce of New York 
Harbor will not decline but rather continue to increase in spite of the 
diversion. 

A similar analysis of local, internal, and intraport commerce shows 
similar compensatory growth. 

lnlemal 
muaporl, hlerton 
G7ld IOC<Jl 01/W I!WT 

lrallie ("""""""' 
. (U.OUI<Iflb of"-> 

of"-> 1937 _____________________________ _. ________ 59,714 

I>ecade 195o-59---------~------------------ 79,342 19,628 
I>ecade 196o-69-------------~-------------· 9~603 3~889 

The figures just shown need not be taken too literally. They are 
·not predictions of the volume of water-borne commerce of the harbor 
10 to 20 years hence. They are used to emphasize and illustrate the 
general conclusion that with the growth of the Nation, the commerce 
of the harbor will increase to such an extent that the St. Lawrence 
diversion will scarcely detract from its rate of growth. Even if the 
extent of national increase in production or the responsiveness of 
harbor activity to it is overestimated very greatly, the general con­
clusion is still valid. 

A final point to be made is that no account has been taken of any 
other aspects of the project, except that of transportation, in its rela­
tion to the City of New York. The provision of low cost power is 
full of significance for the State of New York. Part VI is devoted to 
this phase and estimates that cheap power will mean an increase of 
50,000 in employment in New York State. With their dependents,· 
these workers will constitute an addition of 125,000 persons to the 
population of the State. The construction of the project is bound 
to stimulate the industries of the State through the expenditure of 
$90,000,000 upon materials and the employment of 6,400 workers for 
5 years with an annual pay roll of $9 million. The effects of these 
developments upon New York City industry and commerce should 
be considered in evaluating the net gain or loss of the project. 

In conclusion, it has been shown that total losses of employment 
and pay rolls in the New York area due to St. Lawrence diversion 
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will be of the magnitude of a fraction of a. percent, even if ther~ were 
no offsetting gains arising from the St. Lawrence. But many 11uch 
gains are bound to arise. A conservative estimate of additional 
employment for the State of New York of 50,000 due to industrial 
expansion on the basis of cheaper power .has been made in Part VI. 
This is almost 10 times as large as the employment loss of 6,000 
workers. A small fraction of the 50,000 accruing to the New York 
area. itself would therefore be enought to cancel out the diversion loss. 
This fails to reckon the benefits of lower residential rates and lower 
transportation costs as factors which will directly increase the real 
income of the New York City community. Another way of showing 
the proper relative magnitude of diversion losses was to compare the. 
growth of population and workers which New York may anticipate 
in the normal course of events. It was found that this was sufficient, 
in the next two decades to cover such losses over 35 times. Finally, 
it is clear that the probable growth of traffic requirements will con­
tinue to expand the activity of New York Harbor, so that the diversion 
loss will be absorbed many times over by it too. 

If all these compensatory and growth factors be summed up, the 
largest possible gross losses resulting ~rom St. Lawrence transporta­
tion facilities appear as very small compared to the gains. 



. CHAPTER II 

THE ST. LAWRENCE SEAWAY AND THE PORT 
OF BOSTON 

· It is clear from the preceding chapter that the net effect of the 
Seaway upon the economic activity of New York City is likely to be 
"Blight; in no way is it certain that the effect will be detrimental. 
Because of its position as the principal export and import center of 
the United States, New York Harbor will be affected by the St. 
Lawrence Seaway to a larger extent than any other port. Hence it 
follows that cities like Boston have little to fear from the project. 

In support of this generalization, and in order to have a type study 
. -of a harbor smaller than that of New York, a brief analysis is given 
here of the foreign and coastwise commerce of the port of Boston 
and the probable influence ·of the Seaway upon its activities. The 
methods here used are similar to those of the preceding chapter. 
The limitations of those methods: were discussed extensively and are 
:applicable to this section as well. 

Section 1 

FoREIGN CoMMERCE OF THE PoRT oF BosToN 

A generous estimate of the diversion of foreign commerce to the 
Seaway from the six major Atlantic and Gulf ports amounted to 4 
million tons annually. This was based upon the assumption that the 
maximum additional capacity of the waterway would be 16 million 
short tons annually, of which 10 million were allocated for United 
States traffic, 6 million tons reserved for domestic water-borne com­
merce, and 4 million for foreign commerce of the United States. 

It was then assumed that the diversion would affect the six major 
Atlantic and Gulf ports in proportion to their foreign trade. The 
statistics of the foreign commerce imports and exports of these ports 
in 1937 were as follows: 

B/lort ton• 

New York--------------------------------------- 22, 923, 700 
Boston------------------------------------------ 3,151,200 
Philadelphia------------------------------------- 5,606,800 
Baltimore ____________ ------ ___________ -----_---- 8, 189, 000 
Hampton Roads (Norfolk and Newport News)_______ 3, 404, 200 
New Orleans~-~---------------------------------- 6,216,800 

Total------------------------------------- 49,491,700 
44 



TH~ ST. LAWRENCE SURVEY 45 

Of this total Boxton constituted only 6.4 percent. Applymg this 
percentage to the assumed total diversion ~f 4 million tons, one ob­
tains a figure of 256,000 tons as an estimate of Boston's loss of foreign 
trade. It should be noted that Boston had the smallest proportion of 
imports and exports of all the ports listed above and the estimated 
diversion of one-quarter million tons is in line with its total foreign 
eommerce. 

Section 2 

DIVERsioN oF BosToN's CoASTWISE CoMMERCE 

Coastwise Receipts. 

Using 1937 as the most recent typical year, it is found that coast­
wise receipts amounted to over 12" million tons. Coal, petroleum 
products, and sand and gravel were seen to be unlikely commodities 
to be diverted. In terms of tons these products constitute an over­
whelming proportion of the total: 

CotUtwise receipts in Boston, 1937 
8/llnCiou 

~-------------------------------------------- 5,402,214 
Petroleum and products--------------------------- 5, 011, 372 
Sand and graveL--------------------------------- 328, 780 

Total specified----------------------------------- 10, 742, 366 
Total, all receipts-------------------------------- 12,613,682 

All other products-------------------------------- 1, 871, 316 

Less than 2 million tons of coastwise receipts out of over 12 million 
tons were accounted for by commodities other than these three non­
divertible groups. Even if these other products were entirely divert­
ible, the loss would not be overwhelming. However, even casual 
inspection suggests that the other products are in fact largely non­
divertible. 

A brief glance at the major coastwise receipts of Boston would indi­
cate that they. are intended for the consumers and factories of Boston 
and the New England region. As in the case of foreign trade, com­
modities destined to the Great Lakes area are transferred to rail 
principally at the Middle Atlantic ports rather than at Boston. 

Thus, receipts of fish undoubtedly were for processing and canning 
in the Boston area, or for regional consumption. The heavy concen­
tration of textile manufacturing implies, similarly, that cotton and 
wool receipts are intended for local processing, while sugar refining 
and oil refining, heavily localized in the ~oston area account for 
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receipts of raw sugar and sulfur. A recapitulation of the 1937 receipts. 
of these products at Boston follows: 

. BAoriiOIII 

Fish •• ·------------------------------------·------- 162,669 Sugar, syrup, and molasses ___________________________ 115,551 

Cotton and products---·--------·-------------------- 148,935 
Wool and products------------··----------·--------- 71, 743 

Sulfur •• ------------------------------·------------- 50,575 

549,473 

This total of 550,000 tons when added to the three other commodi­
ties which are not divertible, namely, coal, petroleum, and gravel, 
amounts to over 11}~ million tons. This leaves about 1~ million tons. 
which must be analyzed as to their divertibility. Of that remainder,. 
wood and paper products and general cargo are the chief constituents~ 

BAoriiOIII 
(}eneralcargo _______________________________________ 451,080 

Wood products, exclusive of furniture------------------ 225, 047 
Pulpboard, wrapping paper, paper-stock _______________ 138,502 

Fertilizer.------------------------------------------ 102, 045 

916,674 

Of these four groups, it is unlikely that general cargo or fertilizer 
destined to the Great Lakes area would be using Boston rather than 
middle Atlantic ports. Likewise, the study on movements of wood 
pulp indicates that shipments are made by rail from Canada and 
northern New England directly to the Great Lakes tributary area 
and not by water to Boston and thence by rail.1 Consequently, this 
commodity group represents receipts primarily for local processing or 
consumption. The net result seems to be that the St. Lawrence 
Seaway will have negligible effect upon the coastwise receipts of 
Boston. 
Coastwise Shipments. 

The coastwise shipments of the port of Boston are very small in 
amotint. In 1937, the tonnage was somewhat over 1 million com­
pared ·to receipts of over 12~ million tons. Coal and petroleum 
which have been discussed previously as nondivertible make up 
over one-third of this tonnage. In addition, a few commodity groups. 
constitute the rest of the tonnage, and are products manufactured in 
the vicinity of Boston, such as boots and shoes, and textiles, which ar& 
clearly nondivertible. For example, soap and washing compounds 
can easily be traced as originating in Cambridge, Massachusetts, 
potatoes in Maine. A listing of these products shows that they mak& 
up the preponderance of coastwise shipments. 

I See Pt. III, appendix 0. 
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Coastwise shipments, Boston, 1937 j 
Sllrm tMII 

Coal---------------------------------~------------- 12,204 
Coke------------------------------------------•---- 49,390. 
Petroleum and products------------------------------ 371, 047 

432,641 

Boots and shoes------------------------------------- 13,838 
Potatoes-------------------------------------------- 47,725 
Paperproducts-------~------------------------------ 41,057 
Textiles-------------------------------------------- 39,556 
Soap and washing compounds------------------------- 20, 580 

162,756 

General cargO--------------------------------------- 403, 596 

Total specified above-------------------------- 998, 993 

47 

Thus, these few groups account for about 1 million tons out of total 
shipments of 1,179,420 tons of coastwise traffic in 1937. The remain­
der is scattered in small amounts among numerous groups. The 
conclusion is unavoidable that the diversion of the St. Lawn•nce 
upon coastwise shipments can have no appreciable effect. 

Section 3 

NEw TRAFFic FOR BosToN HARBOR 

.As in the case of New York Harbor, new traffic in Boston Harbor 
may result from the Seaway. This would arise from the diversion of 
tonnage now traveling by rail between the Great Lakes area and New 
England. As in the case of New York, such new traffic which is 
destined to the Boston Industrial Area will be eliminated from con­
sideration. ·Although this traffic will actually represent new activity 

-for Boston Harbor, it is excluded because it represents a change in 
the mode of transportation, rather than a net increase in traffic. 
However, a part of the traffic which now travels directly to Worcester, 
for example, from the Great Lakes area, which now does not touch 
Boston at all, may use the Seaway to Boston and be distributed to 

·Worcester by rail or truck. This does not curtail any terminal 
activities in the Boston Industrial Area, but does increase the activity 
of the harbor. 

The extent of such potential traffic can be inferred from the heavily 
populated character of the region surrounding the Boston Industrial 
Area and its industrial importance. The States of Massachusetts 
and Rhode Island together had a population of 5,025,678 in 1940, 

· according to preliminary Census figures. Exch_1sive of the people 
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residing in the Boston Industrial Area, numbering 2,655,204, the popu­
lation of the two States was 2,370,474. A great many of the commodi­
ties used or processed further in this area are at present shipped in 
from the States of the Great Lakes region. 

Let us take the case of automobiles, for example. In Part III, 
estimates were made of the volume of shipments into the States 
on the Atlantic coast based upon average registration figures for lihe 
period 1929-38. Excluding those types of automobiles which are 
assembled in Massachusetts or Rhode Island, and making allowance 
for the closed navigation season, the study found a potential volume 
of 58,976 tons of new cars and trucks for Massachusetts and Rhode 
Island. 

Semi-finished and finished iron and steel products move in large 
quantities from the Great Lakes area into Massachusetts and Rhode 
Island. The average for the 3 years 1936-38 as shown in Part III, 
was 42,608 tons for Massachusetts, and 1,463 tons for Rhode Island. 
For this traffic also, coastwise movement via the St. Lawrence offers 
opportunity for savings· over rail transportation. 

In the matter of pig iron, New England consumes more than it 
produces~ It was estimated in the portion of this study referred to 
above, that the annual average deficit of production for the period 
1935-38 amounted to 87,000 tons. Imports of pig iron averaged 
30,600 tons. This left an average of 56,400 tons of domestic ship­
ments into New England from the Great Lakes area, particularly 
Buffalo as well as Bethlehem, Sparrows Point, and even Birmingham. 
With the Seaway, the Great Lakes producers will have a more favor­
able position, not only in relation to other domestic producers, but 
also in competition with foreign manufacturers. 

Besides manufactured products like automobiles and iron and 
steel, New England reeeives agricultural ·products and foodstuffs 
from the Great Lakes States. In 1937, the U. S. Department. of 
Agriculture showed that 66,082 tons of butter, cheese, eggs, a.ncl 
dressed poultry were received in the Boston market from Illinois, 
Iowa, Minnesota, Nebraska, North Dakota, South Dakota, and 
Wisconsin. How much more was received in other Massachusetts' 
markets, or in Providence, is not known. Neither can it be deter­
mined how much of the Boston receipts were destined for redistribu­
tion outside the Boston Industrial Area. Hence no exact estimate 
of .new traffic for the harbor can be ·derived. · The ·figures merely 
indicate that such movements are likely to be large. 

General statistics on the production and consumption of other 
foodstuffs like cereal products and meat products indicate the heavy 
dependence of New England upon outside sources. From data 
used in the study of New York Harbor and from individual com­
modity studies in a.y.other part of this survey, the deficiency of such 
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commodities for the 2·,370,000 1-'ersons in Massachusetts and Rhode 
Island outside of the Boston Industrial Area were roughly estimated 
~s follows for the open navigation season: Cereal products, 131,000 
tons; nonfre~h ·meats, 4,030 tons; lard, 7,301 tons. Again, we 
remind the reader that these quantities are not given as exact predic­
tion of new coastwise traffic for Boston Harbor. They do indicate 
that large volumes of foodstuffs. come into the surrounding area of 
Boston from the Great Lakes. 

These commodities fail to take into ·account many of the most · 
important commodity groups which New England and the Boston 
area now ship via land transportation to the Great Lakes area. 
Such products would include all types of machinery and iron and 
steel products, textile products, shoes and leather products, manu­
factured food products, such as processed fish, etc. To estimate the 
volume of these commodities available for shipment out of Boston 
through the St. Lawrence Seaway into the interior would constitute 
a task far beyond the scope of this report. However, it cannot be 
questioned that the potential traffic would be m~ch larger than the 
few commodities which have been listed. 

Summarizing the few facts presented above, we see first, that the 
foreign traffic of Boston Harbor is subject to diversion to the Seaway 
only to a limited degree. This follows logically from the secondary 
importance of Boston as a transshipment center for the Great Lakes 
area, the principal ports of this trade being in the Middle Atlantic 
or Gulf ranges. Secondly, because of this situation, -the coastwise 
commerce of the harbor is practically not subject to diversion. 
Against the small losses in foreign trade which Boston may sustain, 
must be set the new traffic which the Seaway may bring to it. Indi­
cations are that this factor will be important. Serving in this capacity 
as a gathenng and distributing. point for products using the Seaway 
in domestic commerce, Boston stands to gain in importance as a 
transportation center. 



CHAPTER III 

THE ST. LAWRENCE SEAWAY AND 
THE PORT OF BUFFALO 

The construction of the St. Lawrence Seaway will make deep-water 
·ports out of the cities on the Great Lakes shores which are now inland 
ports. Historical evidence is unmistakable that no location favored 
with a deep-water outlet to the high seas has ever suffered from such 
advantage. Yet some economic interests associated with the City of 
Buffalo have argued that the port of Buffalo would be grievously 
harmed by the St. Lawrence Seaway. The purpose of this paper is 
to examine this Viewpoint in the light of the available facts and the 
probable impact of the Seaway. 

Section 1 

THE EcoNOMIC STRUCTURE OF BuFFALO 

In order to analyze the potential effects of the St. Lawrence Seaway 
upon th~ economic activities of the Buffalo area, it may be well to 
outline the industrial structure of the area. The Buffalo Industrial 
Area includes the counties of Erie and Niagara with a population of 
911,737 in 1930, and 955,919 in 1940. The latest complete analysis 
of industrial occupations in the area is found in the Census of 1930 
and is given in table 21. 

TABLE 21.-Persons 10 years olda1ui over engaged in gainful occupations, by 
industry groups, 1930 

IndustrJ' 

Agrlcnlture _____________________________________________________________________ _ 

Forestry and fishing and extraction or mlnerals •••••••••• -----------------------­
Manufaeturing an1 macbanical industries ••• -----------------------------------­
Transportation (and communication) •• -----------------------------------------Trade (and finance) ____________________________________________________________ _ 
Public, professional, domestic, and personal service__ ___________________________ _ 

Total ••• -------------------------------------------------------------------

Souaa: CtniUI OJPofnWztlon, Vol. m, pt. 2, pp. 306-307. 

Percent 
Number distribu­

tion 

16, '772 u 
'154 • 2 

166, 398 44. 8 
43,328 11.7 
72,739 19.8 
73,283 19.7 

371, 37i 100. 0 

The outstanding importance of the manufacturing and mechanical 
industry group is evident, as it comprises 45 percent of the workers. 

50 



THE ST. LAWRENCE SURVEY 51 

Trade and the various service industries employ about one-fifth of 
the total number, while transportation has over one-tenth. 

Table 22 gives a break-down of wage earners by the various indus .. 
tries in the manufacturing and mechanical group; it indicates the 
relative importance of the components. The one fact which stands 
out from this tabulation is the importance of the iron and steel group. 
It accounts for over one-fourth of the employees in all manufacturing­
and mechanical industries. The building industry is the second 
largest employer of labor _among the "manufacturing and mechanical 
industries." 1 Chemical and allied industries were third in impor~ 
tance,.and .the au~m<?bile industry fourth. All the other industry 
groups are much smaller; each employing 2 or 3 percent of th~ workers 
in the entire category, 

TABLE 22.-Gainjul work~rs in manufacturing and m~chanical industries, 
Buffalo Industrial Ar~a, 1930 . 

Industry 

Building Industry_-------------------------------------------------------------- 24, 197 14. 8 
Chemical and allied Industries.. ••••••••••• --------------------------------------- 12,528 7. 8 
Clothing industries •••• --.--------------------------···-----·--------------------- 4, 589 2. 8 
Bakeries .•.. _______ -------------------------------------------------------------- 3, 496 2. 1 Slaughter and packing hou.qes____________________________________________________ 1, 977 1. 2 
Other food and allied industries________________________________________________ 5, 281 3. 2 
Automobile factories and repair shops •••• --------------------------------------- 12,483 7. 6 
Iron and steel industries ..• --------------------------------------------------~--- 44,928 27.2 
Metal industries, exoept iron and steel .••• -----•--------------------------------- 4, 672 2. 8 
Shoe faet.orii'S.------- _ ---------·-··---------------------------------------------- 617 , 3 
Other leather indu.<tries ••••. ------------·-··-···------········-················· 664 • 8 
J,umber and furniture .•.•• ------------·----------------------------------------- 6, 081 3. 7 
Printing, publishing, and engraving............................................. 5, 421 8. 3 
Paper and allied Industries...................................................... 4, 632 2 . .,. 
Textiles .. ----- .. --------------------------·-··----·--------------------------·-- 4, 616 2. 8 
Electrical machinery and supply factories....................................... 3, 929 2. 4 
Independent band trades........................................................ 2, 662 1. 6 
Other manufacturing ................. ,.......................................... 22, 925 13. 9 

Total .... -----------··----·-----------------·-----------------------------'--~-65...:.,-398-l·---~oo-.-o 
SoUBCE: Ctmua of Population, Vol. m, pt. 2, pp. 306-307. _ 

While the figures presented are the only complete statistics of the 
importance of various industry groups in the Buffalo Industrial 
Area, later material can be obtained from the United States Census 
of Manufactures.2 

The pre-eminence of the iron and steel industry among the manu~ 
facturing industries of Buffalo was equally pronounced in 1937. As 
shown in table 23, this industry account~d for 26,697 workers or over 
25 percent of all manufacturing employment in that year. If rna~ 

I This classification or the Census of Population dilfers from that to be found in the Census of Manu­
factures. The latter doea not Include sucb occupations as automobile repair shops and the building In· 
dustry, among tbe "manufacturing" group. 

1 Tbe Census or Manufactures does not give all the Individual industries for the Buffalo Industrial Area. 
Wbenever the statistic!~ ma:v disclose tbe operations or an Individual firm, they are not shown separately. 
On tbe other hand, often more detailed break-downs are available In the Manufacturing Census than In tbe 
1930 tabulation of gainful workers. Thus, the milling Industry Is ohown Individually In the 1937 Census of 
Manufactures, but is Included in tbe food products group In the 1930 Census or Population. 

286719-41-11 
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ehinery and motor vehicle production is added, the number of wage 
earners exceeded 43,000, or over 40 percent of all manufacturing wage 
earners. The next most important category was in chemicals, n. e. e., 
which had nearly 7,000 workers. Paper and paper boxes accounted 
lot over 3,500 workers, and finally the flour and milling plants em­
ployed nearly 3,000 workers.• 
· The importance of these industries in the economic life of Buffalo 
can be shown in another manner, namely by its degree of concentra­
tion in the area. In these industries the area has a much greater 
proportion of the United States production than it has in manufac­
turing as a whole. Thus, of tlie value added by all manufacturing in 
the United States in 1937, the Buffalo area represented 1.72 percent. 
In chemicals, n. e. c., however, Buffalo accounted for 10.9 percent of 
the total value added in the United States. Similarly, this percentage 
was 8.9 for flour and other grain mill products, 4.54 for steel works 
and rolling mills, 3.88 for motor vehicles and parts, and 1.75 for 
paper.• It follows that, both from the number of workers and their 
importance in Buffalo's trade with the rest of the country, they largely 
determine the prosperity of the area and of the local industries which 
are dependent upon them. 

There remains to be considered a group of workers who will be 
directly affected by the Seaway. These are the workers associated 
with the Lake tnffie of the harbor, stevedores, longshoremen, grain 
elevator employees, etc. The statistics concerning them are very 
meager. The Census of Occupations for 1930 indicated that there 
were 243 longshoremen and ·stevedores, and 80 workers in grain 
elevators. This is by no means a complete figure, since many occupa­
tions in connection with grain elevators such as stenographers and 
electricians, etc.~ were included as clerical or mechanical workers in 
general A. better estimate of the number of workers employed in 
grain elevators can be obtained from an analysis of the operations of 
a typical elevator. 

Information was obtained on the number of workers in elevators 
of given capacities. Applying this information to the elevators in 
Buffalo, a rough estimate may be obtained, which, upon a full-time 

a Ia dial:a!BiDC lbe ~ !ll:r'llelme fila f.lllllllllllll, il illli!Diftlly belplul 1o -n a d&illetioa be­
'-t1i"O types fll adirities. Tbe firs& may be eaDed primary lldivilies. They .... devoted iD llqe pad 

1o lmJII)IyiDc EDOd5 • !II!I'Yila b erdlaDc:e iD inter-ftgional trade. s-mdly, theft is a puup fll secood.ar7 
•local iDdDslries iD eadlaRL 8odl. ... role,- tbe --.-kine planes, bakeries, lll!wspaper poblisb­
.. aDd JJriDiiDI:. tbe ~ iudt&sVy, ete.. Of eoone, ..,_ie and pnEssioual _.....,trade.--. ... 
..-Dy, allbalaP llllt alw!Qs,fll&bistype. Gelll!nlly they- tbe-- flltbe -UIIity ilself. a.ltbooP 
• is tbe-with-~ iD Chicap>, they may be )lriJmry iodus&ries.. Tbeir sDe is IISOally iD JliO" 
padioa 1o tbe sDe flltbe eily. ID ~part. they are depeodeDIIIJlOil tbe depe fll aetivily iD tbe ~ 
q"•'-ieiudosUieL lfeleill table 3,. ~ bakiJic. DB~ pub~ baft benJeR Old 
d-allbalaP aDaiC u-they- blllmosl 1.000-- _._., 

•PM VI. 'lk ..._. u-•* a.........._~ Prwi«L 
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TABLE 23.-Wag~ ~arn-~rs ~mployed in manufacturing industriu in tltt 
Buffalo Industrial Ar~a, 1937 

Industr, Number 

Steel works and rolling mills •••• --------------------------------------------.:.. 14, 384 
Metal refining and ore dressing 1 ------------------------------···--"··-~-------- · ~ 36f'0 Foundry pro4ucts (gray-iron &Dd malleable Iron) __________________ .;_________ .. 

413 
l~~-&iiiiii~inet&I-P&riS~~~:~~:::~==::::.":::.-:::.":.::::-:.::::::::::::::: 1. 274 
Strueturaland omamenml meml work, made ln.plants not operated In oonnectlon · 

with rolling mills •••..•.•••.•••••••.•••• ---------------------'-----------··---- ·1, 680
256 Tools, not including edge tools, machine tools, rues 01' saws •••• ----------------

Screw-machine products and hardware specialties'---------------------------- 3. 361 
Boiler-6hop produetL.---------------------------------------------------------I---333-I 

Tomt,lroli and steel and their pro4uclll, not lndndlng llliiCbiner¥----- 1==26,=8!17=! 
Electrical machinery, apparatus, and snpplles •••••••••• ---------------·-··----- 2. 475 

~~gl:~tio':i ~~iiCti.:::::::::::::::::::::::::::::::::::::::::::::::::::::::: a.:; 
MacbinM;ool BCCeS'lOries and machinists' precision tools------------------··""'··· 315 
Engines, pumpa, !Ur-ClOmpressors, etc.•------·---------------------------------l---1,_636_1 

Tom!, machinery, not lnclndlng transportation eqnipment ..••••.••••••••. l==~8,=486=l 
Motor-vehicle bodies and motor-vehicle parts •••••• --------------------------- 1='=8,:===37ll~l 

Cbemlcala, D. e. C..------------------------------------------------------------,==6,==94=9=1 
Flour and other grain-mill products .••••• ------"--------------------------------· I, 631 
Feeds, prepared lor animals, and fowls .••• -----·--------------------------------l---1,_18_7_

1 
Toml ••• -------------------------------------------------------------------F=2.==81==8=1 

Paper------------------------------------------------------------------------- 2, 332 
Boxes, paper, n. e. C-------------------------------------------------------------l--l,-226_1 

Percent 
distri­
bution 

2&.21 

&OJ 

7.91 

6.57 

2.67 

Total ••• ---------------------------------------------------·-·······-·····l==:'3,=:558=:=l L 37 

Heating and cooking apparatus,excludlng elec.>trlc.. •••••••••••••••••••••••••••••. l===l,=708=l 1.62 

Furniture, lncludlng store and office flxtures _______________________ .:: _ _-__________ 1==~··=563=l--.-1-._48 

Total specilled above .•••... ----------------------------------------------------- 60.158 56.91 
All wage earners in manulacturing industries .•••••••• .,.~------------------------ 105, 722 100.00 

• These lnd~trles are not reported separately for the Bullalo Industrial Area in the Census or Mauu-
11Ctun!s,l937. The data were obtained from the reports of the New York State Department of Labor. 

Sot'IICB: C.WUU. O/ MtmU/aduru, 1937. 

basis, leads to the estimate that there are from 700 to 850 workers,• 
in the grain-elevator business in Buffalo. 

In 1930 the Census gave the number of longshoremen and stevedores 
as 243. The total of elevator workers, longshoremen, and stevedores 
would appear to be about 1,000. Out of a total of 371,000 gainful 
workers in 1930, in the Buffalo Industrial .Area, this represents less 
than one-third of one percent. 

Before concluding this brief outline of the economic structure of 
• The estimste was mAde as follows: In 1935, Bullalo had 21 grain elevators with an aggregate eapacity 

of 45 million bushels. The average elevator therefore was one of 2,136,000 bushels. (United States ..Umr 
Engine<>rs, Tranoparllltion on th• Gr<at La/cu,l935). 

By 1938, the Annual Report of the Chicago Boacd of Trade showed that the capacity had risen to over 
61 million bushels. 

In order to estimate the employment in the averagt" elevator In Bulfalo, detailed confidential data wen~ 
obtained from operators. For a unit of about 3~( million bushels, the number of workers was approximately 
40 to 45 men. It was also ascertained that a unit of a million bushel capacity employed from 20 to 25 men. 
On stra1gbt line int<'rpolation, a figure of 30 to 35 men would result fo1 the average size elevator in Bullalo. 
Applied to Its capacity, this yields an estimate of /rom 720 to 840 workers. 

Although no direct data were available in regard to grain elevator employment In Bullalo, such ligures 
were obtained for Duluth. With elevator mpacity of 46.000,000 bushels, tbet port employs 5811 men duriq 
pea.!< periods. By eomparison, an estimate of 700 men In BuJialo seems quita reasonable. 
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the Bufl'alo area, it would be well to present some idea of the volume 
of pay rolls of workers. 

Unfortunately, no complete pay-roll data are available. The figures 
shown in table 24 omit the wages and receipts of domestic and pro­
fessional workers, as well as of public employees. 

TABLE 24:.-Buflalo Industrial Ar~a (Erie and Niagara counties) pay 
roll, 1935 

Pa7 rolls Ctbousuda or dollan) Percent 
1----:----~---1 di5tribuo 

Erie Niagara Total &ion 

102.087 12.324 
29,056 4,693 
15,757 1,122 
10.833 I, 136 
1,101 46 
1.017 21!1 
1.608 007 
1,241 174 

11,317 1136 

178.017 41,257 

8oUBCB: U. 8. ~"' of Buemru, 1935. PtriORIId ad Par Roll ill IDdlutrr H4 B""-. H4 1-
.PtriOR'Ml. 6r Co11tlliU. 

· Although the total is by no means complete, the listed pay rolls 
amounted tO $219 million in 1935. ·This tabulation shows that manu­
Iacturing pay rolls were by far the largest, constituting over 61 
percent of this total; retailing produced over 15 percent and whole­
saJ.ing almost 8 percent, 

Section 2 

·THE RoLE OF LAKE TRANSPORTATION IN BuFFALo's 

EcoNOMIC LIFE 

The commerce of the Great Lakes as a whole is overwhelmingly 
dominated by the iron and steel industry. Lake shipping is the 
means of transporting the raw materials used in the industry and, to 
a lesser degree, of transporting iron and steel products. Next to iron 
ore and coal, grain and flour are heavily dependent upon lake trans­
portation. Together with the raw materials of the iron and steel 
industry, they account for the major portion of the water-borne com­
merce on the Great Lakes. The figures in table 25 from the report 
of the Army Engineers make these relations clear. 

The dominance of the iron and steel industry in lake shipping is 
evidenced by its proportion of 88 percent of the total tonnage. If 
we add grain and its products, over 90 percent of the tonnage is 
included. This is the general situation at all lake ports combined. 
Does it apply also to the commerce of the port of Bufl'alo? 
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TABLE 25.-Water-bornl comm~ru of th1 ports on th1 Gr~at Laku, 1937 

Prodlll'ts Tons 

Coal and coke .. ------------------------~--"·----------------------------- · 84, 581, 873 
Iron ore._,. ___ ·------------------------------------------------------------- 138, 078, 299 
San<t and gravel. and stone'···--·---------------------------------------- 31,1167,164 
Iron and steel, unmanullll'tured forms or, and rolled ••• ~---------------------.__4._865,_566_1 

Percent of 
all 

commerce 

259,492,902 87.5 

Flour and meod •••• ·------------·--··---------·-·-------·-----·----·---------- 1, 198.257 
Grain and leed. --·-----~------·-····-----·--···------··----·-·--·----·--- 6, 678, 367 t-----1 

7,876,624 2.7 

Total spoeifted __ • _____ .. _ •. --···--·-----··-----~------------------·----- 267, 369, 520 90. 2 
Tots! water bome commerce.------·--------------------------------------- 2116,493, 500 100.0 

• The C!lk'gory or sand, grovel, and stone is composed llll'!llll:v of limestone and other ftm: mat<>rials for the 
making of iron and steel. A. amall portion or the tonnage is not of this type, and to tbisatent the percentage 
i& oventated. 

SotJ11CII: Chlof of ED(!ineeno, United States Army, Omatllel'dal 8tatUtic6 Watcr..IJonae Clnatllel'ce of til• 
Uttital SUttd, 1937. 

In the same year the la.kewise and Canadian water-borne commerce. 
of Buffalo was 18,187,932 tons. The principal components of this 
tonnage are shown in table 26. It is evident from this tabulation that 
Buffalo's commerce is also largely associated with these two industries. 
The ·raw materials for the iron and steel industry constituted 75 · 
percent of the total tonnage, while grain made up another 16 percent, 
the total of both being over 90 percent. 

TABLE 26.-Water-born~ comm~ru of Buffalo, 1937, domutic lakm~iu 
and Canadian 

Product Tons 

Coal and ooke ••• ------·--------------------------------------------------- 4, 066. 159 
Limeotone ••••• ---------------·-------------------------------------------- 11,943.1120 
Iron ore •• ------------------------------------------------------~---------- 6, 262, 028 
&rap ..•. ----·------------------------------------------------------------- 355. 610 
Iron and steel products----------------···-----------------·----------------- 1180,125 

Pemmtor 
total 

Total. •••••••••••••••••••••••••••••••• --------------------------------- t--13-, «11-, 842-1 74.. 8 

Grain, feed, and llour-•• ---------------------------------------------------1==2,;;,9=1;,;0,=61,;8=l==~l6.;;,;0 

Total sppcifted above ••••••••••• ------------------------------------- 16, &18, 460 90. 8 

1U~b!~-~~-~~:::::::::::::::::::::::::::::::::::::::::::::::::: l, ::: ~ u 
Total COIIlJDel1lB (doDII!Stic 1111d Canadian) ________________ -----------l--18,-181-,-93-2+---~-00.-0 

It is clear that the economic effect of the Seaway upon Buffalo 
must be analyzed in relation to the predominant types of commerce 
of Buffalo. Not only must this be considered as it affects the harbor 
activity itself, but, even more particularly, as it affects activity in its 
industries. . 
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Section 3 

THE INDUSTRIES oF BuFFALo AND THE SEAWAY 

Since the commerce of the port of Buffalo is made up principally of 
raw materials of the iron and steel industry, and of grain, the effects 
of the Seaway upon these industries are of the greatest significance. 
Most of th~ criticism of the project has centered upon its potential 
injury to the grain trade. Hence, this will be considered first. 

The grain trade of Buffalo may be segregated into two distinct 
categories. First, Buffalo receives grain for processing in its mills . 
. Secondly, it serves as a transshipment point in the flow of grain to 
the Atlantic seaboard, as well as to other eastern points for export, 
processing, and consumption. . 

Most of the criticism of the Seaway is not in connection with the 
:Bour:.milling industry but rather in regard to the grain transfer busi­
ness. In exporting flour to Europe, ports at the head of the Lakes 
will gain ·a direct deep-water route. By the same token, however, 
Buffalo . becomes a deep-water seaport so that it, too, can export 
directly. .There should be little change in their relative standing on 
this account. Flour for domestic consumption on the Atlantic 
eoast will be able to use the Seaway. Here, too, Buffalo has access 
to this new coastwise movement. Although the position of Minne­
apolis is improved by the Seaway, the position of Buffalo is benefited 
also. This is one reason for believing that the shift of milling to the 
head of the Lakes is not likely to be substantial. 

There is one other set of circumstances which makes a radical shift 
from Buffalo industry improbable; The mills at Minneapolis and 
6u1fal9 are in large part owned by _the same companies. Relocation 
of production is subject to their administrative decision, and they 
are unlikely to make shifts which would entail large capital losses for 
smaller gains in transportation costs. 

_ The study of grains and flour milling which is presented in Part III 
of the Survey reports does not base its estimates of potential traffic 
and transportation. savings upoil. the assumption of a shift of milling 
activity to the head of the Lakes. The only change visualized in 

. that report is that Minneapolis flour will not be transferred at Buffalo 
but will proceed in a continuous voyage to the Atlantic coast. In 
regard to export _flour, the report does not count on any increased 
exports from Minneapolis, although it is felt that some movement of 
this type may develop. 

An adverse influence would develop only if large milling plants 
were. to be established in the Atlantic poast cities. Then, it would 
be possible to ship grain through the St. Lawrence Seaway to those 
centers for milling, instead of to Buffalo. This development cannot 
be accurately predicted. Since there is no great surplus of unused 

. I 
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or partly utilized capacity on the Atlantic, the shift in production 
cannot be made immediately without new construction of elevators 
and milling centers. The savings in transportation costs are by no 
means great enough to justify abandoning existing capacity to build 
new plants. Therefore, if such a shift does occur it will probably 
come as additional demand arises for new capacity, or as existing 
plants in Buffalo become worn-out or obsolete. Such events are far 
distant in time. So many other factors may intervene that' pre­
diction becomes impossible. 

For all these reasons, it does not seem at all likely that flour milling 
in Buffalo will be adversely affected. A:ny such change is much too 
remote in time to evaluate. 

Buffalo is also a transshipment center in the eastward flow of 
grain to the Atlantic coast either for export or domestic consumption. 
At present three different routes are utilized by grain from Buffalo: 
Via Erie Barge Canal to Albany and New York; via rail to New York 
and other Atlantic ports; and via St. Lawrence Canals to Montreal 
and St. Lawrence ports. · 

In this role, Buffalo is competitive with Georgian Bay points in 
Lake Huron, and other Canadian ports on Lake Erie (Port Colborne), 
Lake Ontario and St. Lawrence River (Kingston, Prescott). . 

The reasons for the use of the water-rail routes instead of the all­
water St. Lawrence route exclusively and the importance of Buffalo 
in this transfer are twofold. First, a large amount of grain arrives at 
lower Lake ports after the close of the navigation season on the St. 
Lawrence, and must use rail to reach the seabord. Secondly, the 
offerings of grain in the spring and fall are too large for the St. Law­
rence Canals to handle, and the rail routes are pressed into service. 

This situation is summarized in the testimony of William H. 
Coverdale, representing the New York State Chamber of Commerce, 
at the Senate hearings on the St. Lawrence Waterway Treaty of 
1932:1 

The alternative Buffalo route (water and rail) and the Georgian 
Bay route (water and rail) are closely related both as to functions 
and rates. Their principal function is to transport to North 
Atlantic export ports during the closed season of navigation, 
grain which has been transported by water and stored at Buffalo 
and Georgian Bay ports during the open season of navigation. 
Their secondary function is to meet the peak demands of the 
grain traffic after the water routes are operating at maximum· 
capacity,· and at no other time. Such peak demands occur 
generally in the early spring and late fall of each year, which are 
the seasons of greatest export demand. Neither. of these water 
and rail routes enjoy any substantial volume of grain traffic 
until the Buffalo and Montreal all-water routes have more 

1 Hearings before a subcommittee of the Senate Committee on Foreign Belationa on S. Res. 278, 72nd 
Cone., 2d sess., p. ff17. · 
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·grain offered than they can handle, nor until the all-water rates 
exceed the combined lake and rail rate, a situation which has 
not arisen in recent years and need not be anticipated. 

In the light of this specific function of the port of Buffalo, in what 
way may the Seaway affect its grain traffic? The new waterway 
would permit a single uninterrupted voyage from the head of the 
Lakes to Montreal, to the North Atlantic ports of the United States, 
or to Europe direct. On a trip of this type it would not be necessary 
to employ the rail routes from Georgian Bay ports or from Buffalo, 
or to tr!l.nsfer from Lake ships to St. Lawrence Canal boats. 

If such continuous voyages were to be used exclusively, Buffalo 
·would lose all its transfer business on grain destined to ocean ports. 
However, such a shift would meet many obstacles. The most 
important factor is that of the closed navigation season. If the St. 
Lawrence all-water route were to displace the existing lake-rail 
movements, the total volume of exports and Atlantic coast con­
sumption would have to move in the open season. This would 
necessitate the building of appropriate storage capacity in the Atlantic 
ports or in Europe.· At present, practically no storage of American 
or Canadian grain is being done abroad.7 The reason for this is quite 
apparent. When grain is stored for the winter in elevators at the 
head of the Lakes or in lower Lake ports, no outlay is made for the 
cost of transportation across the Atlantic until the commodity is 
ready to move into consumption. If grain were to be stored in Europe, 
this cost of transportation from the head of the Lakes, about 16 cents 
per bushel or over $5.00 per ton, would be tied up in the form of idle 
capital for the considerable period of time involved in winter storage. 
In addition to the tying up of large amounts of money, storage in 
Europe woUld mean increased insurance costs inasmuch as the loss 
of a bushel of grain then would cost about 16 cents more than the loss 
of a bushel stored at the head of the Lakes. . In other words, the value 
of the commodity to be insured has increased by the amount of the 
entire eost of transportation to Europe. 

Another obstacle to this shift in the routing and storage of grain 
arises in the case of the huge Canadian harvests which occur too late 
in the fall to use all-water transportation. Much of this crop now 

·uses the joint water-rail routes.8 To utilize the all-water route, it 
would have to be held in storage all winter. This would mean that 
its sale would be delayed for as long as 5 months. Finally, the storage 

r Report of the Royal Grain Inquiry Commission, DomiDion of Canada. Sessional Paper No. 35, 
Ottawa, CBDBda. lanuary 7, 1925, p. 191. "There is approximately 34,000,000 bushel capacity, public 
etorage silos aud fiat warehouses at the ports of the United Klugdom, aud 1,5.50,000 at Rotterdam. Much 
of this storage is not used. It does not pay the owners IDterest on the IDvestment. Wheat or gralull wlU 
not go IDto public storage iD the Old Country unless forced there. It takes the wheat out of Its regular 
channels, aud It costs too much to do this." 

• Report of the Royal Gram Inquiry Commission, op. ell. p. 146. 
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of grain abroad instead of on the Lakes carries this disadvantage: 
In the latter case, the grain has a choice of markets, so that it is free 
to seek the best one. 1£ it is held abroad, it cannot be diverted to a 
more favorable· market without incurring additional cost of trans­
portation. For all these reasons, any substantial shift towards 
storage abroad is unlikely. 

The problem of shipping all the grain by the new St; Lawrence 
route can be accomplished in another way. Instead of storing in 
Europe sufficient grain to meet the winter consumption requirements, 
it would be possible to build the necessary capacity at the North 
Atlantic ports. Here again the difficulties enumerated above would 
be encountered, although in smaller degree. A new disadvantage 
would arise, in that a continuous voyage to Europe would not be 
possible. Hence some of the savings in transportation costs which 
could be applied towards the construction of new elevator capacity 
would be lost. 

Those cereals which are t.o be consumed along the Atlantic seaboard 
could more feasibly be stored there in sufficient quantity to meet the 
off-season requirements because further ocean transshipment would 
not be necessary. This is a distinct possibility. However, this is 
an extremely long-term matter. The problems enumerated in con­
nection with storage abroad would still be present in large degree. 
For example, late grain would have to be held over at the Lake heads 
for the new navigation season. It is more likely, that such new· 
capacity would arise as additional consumption of grain or the de­
preciation of Lake storage capacity necessitated the building of. new 
elevators. In the light of such conditions, the erection of new ele­
vator capacity in the Atlantic ports is probable only in a limited 
degret> and over an indefinitely long time-span. Consequently, com­
putations in Part III of the potential traffic over the new Seaway 
have been based upon in-season movements. 

Upon this reasoning, the loss of grain shipments from Buffalo by 
rail would amount to its in-season movements to the Atlantic ports 
for export and domestic consumption. There are no published :figures 
of the volume of such traffic. Rough estimates only can be obtained. 
Exports and retention for use during this period in the ports of New 
York, Boston, Portland, Philadelphia, and Baltimore amounted to 
1,726,550 tollS annually.• Deducting from this the shipments east­
ward of grain over the Barge Canal of 871,000 tons,10 we obtain 
a total of rail movements to these ports of 855,550 tons. Of this 
quantity, a portion is represented by rail shipments directly from 
Chicago, Kansas and other points in the west. However, there is no 

t See Pt. UI, append!& B. 
• See table zr. 
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way of estimating this tonnage. To this extent the losses accruing 
to Buffalo's trade will be overestimated._ 

Although the rail movement is much heavier during the winter, 
there is no way of measuring this. Consequently to be generous in 
estimating the maximum loss, it will be assumed that 60 percent 
moves during the navigation season. Application of this figure to 
~e total rail movements yields a figure of 513,330 tons or 17,110,000 
bushels on wheat basis. This represents the maximum loss of annual 
grain shipments by rail from Buffalo to the Atlantic seaboard, without 
deducting direct shipments of grain from St. Louis, Chicago, and 
other centers to North Atlantic ports. 

_The preceding discussion applies to the transfer from Lake ship 
to rail at Buffalo. The other transfer activity consists in loading 
grain from Lake carriers into smaller ships for navigation on the St. 
Lawrence canals. With the deepening of the St. Lawrence, it is saio 
this transfer will be obviated in large part and Buffalo will lose this 
business~ 

TABLE 27.~Eastwartl Mof!ement of Grain OrJer the Erie Canal 

Year 

1929~-------------------------------1930 _______ _:' ________________________ _ 

1931--------------------------------1932 _______________________________ _ 
1933 ______________________________ _ 
1934 __________________________ _ 

1935 ____ --------------------------

Bushels 
(wheat Year 
basis) 

28, 575, 747 1936 _____________________________ _ 

41, 358, 386 1937-------------------------(0, 408. 962 1938. _________________________ _ 

39,750,569 
26, 535, 996 A Yel'llg8_-----·-------------
26, 906,271 2:1.089, 455 TODIL ___________ __.. _______ _ 

Busbels 
(wheat 
basis) 

31. 181, 73!1 
8, 519,535 

35,1192, su 
211.1131,917 

8'10, IIIII 

Bouacs: For the years 1929 to 1932, Chief of Engineers. United States Anny, Co••trrid Bratllltiu, 
Wator-llome Commeru tl/ tile United Slolu; from 1933 fonval'd. the Lake Carriers' Association. A••wl 
&porta. 

The evidence concerning this point shows that the deepening of 
the Weiland Canal has already reduced this activity to an unimpor­
tant position. On August 6, 1932, the opening of the Weiland with a 
depth of 25 feet instead of the previous 14: feet extended the operation 
of Lake carriers to points on Lake Ontario and the St. Lawrence River. 
This situation is set forth in the Annual Report, Lake Carriers' 
Association, 1933, as follows: 

· The increasingly heavy shipments of grain to ports east of Lake 
Erie, due to the ability of the large grain carriers to navigate aa 
far ea.St as Prescott on the St.Lawrence River is shown by deliv­
eries thereto of more than 82 million bushels or 27 percent of 
the total Lake movement, whereas in 1930, the year preceding 
the opening of the new waterway, total shipments were only 22~ 
million bushels or 6" percent of the total. 

The growth in receipts at Kingston and Prescott is notable. 
Elevators were not established at those ports until the new · 
Weiland was completed and the combined receipts of 33 million 
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bushels compare with a total of 307,199 bushels when the eleva­
tors went into commission in 1930. 

By comparing the total grain movement through the St. Lawrence 
"Canals with that of Buffalo's shipments to Canada, it is possible to 
see the decreasing importance of Buffalo in this movement (table 28). 

After the work on the Weiland Canal was completed in 1932, there. 
·was a sharp drop in Buffalo's exports to Canada. Beforq that time 
.Buffalo's participation in St. Lawrence shipments was substantial • 
. For the 6 years preceding the opening of the improved W elland, the 
.Buffalo shipments to Canada amounted to 27.1 percent of the total 
:St. Lawrence grain traffic. In the 6-year period after the opening of 
•the Weiland Canal, this proportion averaged only 4.6 percent. In 
·terms of bushels this business amounted to only 4,572,000 annually. 

"TABLE 28.-Graift shipments, St. Lawrence Caftals aJUl Buffalo shipmems 
to Canada 

Yeu 

1925 _________________________________________________ _ 
.19';!6 ________________________________________________ _ 

..}927 ---------------------------------------------------·1928 ___________________________________________________ _ 

19211---------------------------------------------------
. .:930 ___ ,.. __________________________________________________ _ 
1931 __________________________________________________ _ 
.1932 __________________________________________________ _ 

11933·--------------------------------------------------------wat_ ____________________________________________________ _ 

1935 ________________________________________________________ _ 
:1936 ________________________________________________________ _ 

..}1137 -----------------------"----------------------------­
~-----------------------------------------------------

135,4114 123,196 
175,440 
l!lt,:l!O 
111,2112 

95,313 
100,-106 
121,980 
118,587 
74,274 

73,630 
96,605 

llO, 055 
1411,693 

BtdfaJo to Pemmt 
Canada Bo11alo to 

(thOOSBDds 8&. Lawnmce 
of bmhels) &rallic 

34,19Z 
21,465 
37, 11M 
62,482 
JB,U 

19,828 
10, :K3 
16,001 
3,540 
2,lll5 

1,'103 
7,093 
1.554 
3,3110 

25.2 
17.4 
21.5 
33..9 
23..1 

20.8 
10.2 
13.2 
1.6 
2.11 

.II. 2 
7.3 

- Lt 
2.2 

Sot:liCI!: Data on grain shipments from Bnffalo to Canada from tba Cbief of Engineers. United States 
Army, C...~ Ststiltiu. Watn~ Qua ~~~nee of U.c Uflittd Statu. St. Lawrenre Canals tmffic from 
"lfrl5 lhroogb 1932, oblai.Dil'd from Coi')JS of Engmeers, United States Army, TratUpGrtatiml 011 U.c GrtJII 
Ldn (revised 1!;37), p. 183.. For subsequent years from Dominion Bllft8U or Statim<&, Canada, c...t 

-&.u.tia. 

The conclusion is clear that such activity is no longer. important • 
.As fa.r as Buffalo is concerned, the damage has been done by the im­
;provement to the W elland Canal. Even if the remaining Canadian 
transfer is taken from Buffalo by the new waterway, the loss would be 
'Small, amounting to less than 5 million bushels annually. On a wheat 
basis of 60 pounds to the bushel, this amounts to 150,000 tons per year. 
This traffic is not likely to disappear completely, however, since there 
will always be ships which would pick up grain at Buffalo for foreign 
porta after having discharged their import cargoes at J...a.ke Erie ports. 

In recapitulation, the rail transfer of grain in Buffalo was estimated 
to have a maximum annual average potential loss of 551,470 tons or 
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17,110,000 bushels. The Canadian grain transfer nt Buffalo if lost·. 
entirely would bring this total up to 663,000 tons or over 22,000,000• 
bushels. 

Now it is necessary to translate such losses into terms of economic' 
activity-employment and pay rolls. Total receipts of grain in the· 
Port of Buffalo both for processing and transshipment for the period• 
1929-38 were 3,740,076 tons annually. 11 The estimated loss of over· 
663,000 tons constitutes 17.7 percent of this total.12 Let us assume· 
that employment among elevator workers, longshoremen, and steve-· 
dores is reduced proportionately. The number of such workers was· 
estimated at 1,000. A reduction of employment of 17.7 percent o:t 
1,000 workers amounts to 177, or in round numbers, 200 workers.18 At. 
average annual salaries of $2,000, the pay-roll loss would be $400,00() 
per year. 
· Another way of approximating the economic loss to Buffalo is on the 

basis of revenues. In the Senate Committee hearings on the St. 
Lawrence Treaty of 1932, testimony of shipping men indicated that 
transfer charges from upper to lower Lake vessels ranged from 0.677 
cents per bushel to 0.89 cents." The published charge for loading· 
and unloading grain at Buffalo is one cent per bushel.15 The estimated 
loss was 22,000,000 bushels per year. At 1 cent per bushel, the· 
revenues lost would be $220,000. This does not include storage· 
charges .. However, in the preceding discussion it was pointed out that. 
the changes in the routing of grain applied to in-season movements, 
and not to grain stored for the winter at Buffalo. For this type of 
transfer the short period storage is given free as part of the elevating 
and transfer charges. 

It should be pointed out again that the volume of traffic lost is. 
overstated to the extent that it is impossible to eliminate from our· 
calculations the shipment of grain to the Atlantic coast directly by rail 

.from Chicago, Milwaukee, Kansas City, etc. In effect, our calcula­
tions have included ·these movements as a loss to Buffalo. Likewise· . 
not offset in the estimated diversion is the activity which will be cre­
ated by the loading of ocean ships at Buffalo with grain. These­
factors tend to make the estimate of losses an overstatement. 

While the figures presented in this discussion cannot be considered 
as predictions, they do give us an idea of the magnitudes involved .. 
The net conclusion is that the losses in revenues may range from on& 

II Part lll, appendix B, tAble 6. 
II This is an overstatement of the loss to the extent that longshoremen, stevedores, etc., are engaged iD 

other freight handling besides grain. 
u Even this is too high because the storage function is not materially affected, as explained in the nex& 

paragraph. 
u Hearings before a subcommittee of the Senate Committee on Foreign Relations on B. Res. 278, 72d 

Oong., 2d Sess., p. 876. 
u Corps of Engineers, United States Army, Port and Terminal CAargea al United State1 Great Lakta 

Porta, 1939, p, 67. · 
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~uartcr to one-half niillion dollars annually. This may involve the 
jobs of 200 workers. Compared to the total number of gainfully 
-occupied persons in the industrial area of 371,000, the pereentage is 
.0.054. Thus even if the employment loss has been underestimated 
by 100 percent; the error involved would make only .OM percent 
4ifference in total employlnent. 

The potential effects of the St. Lawrence upon the ~ and flour 
trade of Buffalo have been discussed. The other major industry 
group of Buffalo which is heavily dependent upon lake transportation 
eonsists of iron and steel and their products. It has been shown that 
this group is by far the most important manufactUri:Dg' indUstry in 
'Duffalo. Consequently it is vitally important to see what the St. 
Lawrence Seaway may mean to it. 

A. study has been prepared by the Survey upon this subject. • It 
shows that the steel producing centers located on the Great Lakes will 
be benefited both in domestic and foreign trade. In the foreign 
trade, the Lake producers are at a disadvantage compared with those 
at Bethlehem, Pa. and Sparrows Point, Md., because of the longer 
mil hauls involved in getting to deep water. The Seaway will 
4'!liminate this difficulty and enable the producers in Chicago, Cleve­
land, Buffalo, and oLher lake shore cities to compete on an equal 
footing. This is particularly significant for the independent producers 
of the Great Lakes. 

How important the Seaway may become to the steel and machinery 
industries is indicated by their leading position in United States' 
export trade. From 1928 through 1937, annual macl.inery exports 
avera.,acd $348,903,000. Tho corresponding figure for iron and steel 
products is $124,528,000. Together these two industries totalled 
.almost one-half billion dollars, to be exact, $473,431,000. During the 
eurrent war exports are much greater than these aTcrnge figures. 
Buffalo has not been fully participating in this trade because of the 
transportation disadY8Dtages. __ 

A. similar situation exists in respect to intercoastal trade. - Iron 
and steel manufactures constitute by far the largest item in shipments 
from the Atlantic to the Pacific coasts. Y d Buffalo accounts for a 
very small percentage of this commerce, yielding to producers situated 
more favorably in respect to the Atlantic shore. In 1937, the inter­
eoastal trade w-estward in iron and steel manufactures amounted to 
1,367,798 tons, of which 1,025,462 tons ori.,oinated in the Middle 
Atlantic ports. u In addition, the Chicago and Youngstown producing 
areas shipped large quantities to the West Coast by rail, amounting 
to 293,032 tons. By way of comparison, the Buffalo mills sent only 
25,085 tons to the Pacific coast in 1937. Thus out of a total of 

• !Wt m. ..,._. •• 
•v.a. ~c--....._ ~...,.,a-tlrilr_....,., , ,....,.~p,a 
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1,660,830 tons of domestic shipments to the Pacific coast, Buffalo· 
accounted for 1" percent of the tonnage. That Buffalo is getting a 
much smaller share of the market on· the Pacific coast than other· 
producing areas in the United States can be seen from its productive 
capacity in iron and steel. In 1935, the Buffalo Industrial Area. had 
4.45 percent of the steel ingot capacity and 4.1 percent of the hot 
rolling mill capacity of the United States.18 The 1937 Census of 
Manufactures shows that it produced over 4 percent of the value­
added in steel works and rolling mill products, yet it supplied only 1.5· 
percent of the shipments to the west coast in that year. The situation. 
in regard to overseas exports of iron and steel products is similar, in. 
that Buffalo suffers from a. transportation disadvantage. 

In the light of these facts, the advent of the Seaway must have an. 
important bearing on ·the iron and steel products and machinery 
industries of the Buffalo Industrial Area.. The existing transportation 
disadvantages in reaching overseas and west coast markets will be­
eliminated. .An expansion of sales in these markets may therefore be­
logically expected. Since th~se industry groups constitute by far the­
most important elements in the Buffalo area, even a small percentage­
improvement would involve a. large number of jobs. 

Although no precise forecast can be made, it is possible on the basis. 
of conservative assumptions to indicate the importance to Buffalo of 
increased sales in these industries. On the basis of about 4~ percent. 
of the nation's productive capacity in iron and steel products, and of 
only 1~ percent of the sales in the markets indicated, it might seem 
logical to suggest that Buffalo may increase its share of these markets. 
by 3 percent of the total. Due to the fact that these industries contain 
many large-scale units in which adrillnistrative decisions as to the­
geographic allocation of production play a large part, this figure­
cannot be taken as a definite forecast. This aspect of imperfect. 
competition will be treated in a later paragraph. However, 
for present purposes it is enough to assume that the lowered cost of 
transportation will be reflected, without much doubt, in increased 
sales, and that a small percentage increase is of substantial economic­
interest to the Buffalo area. 

For example, what increase in employment may be engendered if 
Buffalo increased its share by 1 percent of the sales abroad and on 
the West Coast? In the latter market, the shipments in 1937 were 
shown to be approximately 1,660,000 tons. One percent of this 
quantity would amount to 16,600 tons. Computations based upon. 
the types of iron and steel products entering into intercoastal trade­
in 1937, indicate that an average value of $85.00 a ton is a reasonable­
estimate. Hence an increase of 16,600 tons would amount to $1,411,-

•• u. B. Department of Commerce, Blufc Iflduatri4l Marli:eta In tile United Statea. The hon and Steel; 
lndl/.lll'f, December 1!136. 
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000 in sales value. fu exports of iron and steel, the United States 
averaged $124,528,000 per year for the period 1928-37. One percent 
of this sum is $1,245,280. The combined value of a l percent in­
crease in the intercoastal and export trade is $2,656,280 annually. 

This figure can be reduced to terms of employment by estimating 
the value of products per wage earner in the iron and steel industry. 
In 1937 this was $8,680 10 for the United States. Consequently, em­
ployment of wage earners associated with this volume of increased 
sales of iron and steel may amount to 360 persons. Including salaried 
and supervisory .employees, the round number of employees is 400. 

In the machinery industry, what would an increased share of 1 
percent of United States exports represent in terms of employment? 
Foreign f!ales of machinery for the period 1927-38 averaged $348,903,-
000 annually, 1 percent of which is $3,489,000. After deducting 10 
percent of the sales price to cover the raw material costs of producing 
the steel to be incorpora~ed in the machinery products the value 
added, by manufacture .would be at least $3,140,000. Asstun.ipg 
that the value added by manufacture per wage earner in the United 
States for this industry is typical of this field in Buffalo, we obtain an 
estimate of wage earners of 865.20 If salaried officers and employees 
are included, the number is increased to 945. The total estimate of 
increased employment in the iron and steel and machinery industrie~ 
would then amount to 1,345 people if Buffalo participated in the west 
coast and export business by only an additional 1 percent. 

At this point, it is necessary to enlarge somewhat upon the problem 
of the presence of very large firms in the iron and steel industry, with 
plants in more than one section of the country, and whose action in 
allocating production cannot be foretold. To be specific, the Bethle­
hem Steel Company not only is the largest steel producer in the Buffalo 
Industrial Area, but has plants in Bethlehem, Pennsylvania, and Spar­
rows Point, Maryland. Even with the Seaway, this company may 
wish to confine its overseas export and intercoastal business to the 
latter plants. This element of administrative discretion makes it 
impossible to predict the effect of the Seaway upon exports of steel 
products. 

Although this one company is a large factor in the Buffalo situation, 
there are other large plants and a great many small and medium-sized 

•• Daugherty, De Ch1W!611, and Stratton, Etoflomla o/tlu Iron oflll8ted Indmlf'tl, McGmw-Hill, 1937. 
Vol.l, p. 387. An adjusted figure for value of products which eliminates duplications in the Census data is 
here glv1111. From this, an average value of product per worker in the integrated production of steel for 
1929 of $6,900 Is obtained. This was adjusted for price change from 1929 to 1937 as shown In Iron Age, and for 
increased productivity of workers as shown In WP A. National Research Project, report No. 8-1, part n, 
p. 90. 

• The cost of raw materials assembled at Buffalo Is deducted to obtain value added by manufacture, since 
this Item does not accrue to Buffalo people. The mw materials, ore, coal, limestone, etc., are a very smaU 
Item In the cost components of machinery manufacturing, and a deduction of 10 percent leaves a conservative 
value added estimate. From the United States Census of Manufactures, the value added by manufacture 
per wage earou In 1037 was $3,6271n the production of machinery, not including transportation equipment, 
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TABLE 29.-Numb~r of firms, by numb~r of ~mployus, f~rrous m~tals and 
products, and machin~ products, Buffalo Industrial Arta, 1936 

Number or employees 

1,000 500 300 :m 100 liO 25 10 Less 
or to to to to to to to thaa 

more 999 499 299 199 99 411 24 10 -----------------1--1--1-1------
IIBTA.LS AND PBODVOfB, NOT llfCLVDI!fO KACJIIIIB 8BOP 

PBODVOfB 

Metalsandmetalalloys: Smeltlng,reflnlng,andoredresslng. 1 ____ 3 ---- 2 2 ___ _ 
Steel making and Iron and steel rolling mills________________ II 0 1 •••• a 0 •••• 
Structural, ornamental, and architectural Iron, steel, and 

rr~~~l~~~~:::::::::::::::::::::::::::::::::::::::: :::::: ::i: ·1·-r ·-g- -T ! : 
Furn_aoes and heating apparatus............................ 1 ____ 0 0 1 2 0 g 
Fortnni(S.................................................... •••••• •••• 1 .••• 1 .... .••• 1 
Machine-tool attachments, dies, and moulds •••••••••••• ~~-- •••••.•••••••• ____ •••• 2 2 2 
Cutlery, BBWS, and hand tools..................................... 1 •••. 1 .••• 1 .••• 4 
Screw-machine product.• and hardware specialties........... 1 1 ••.. 1 •••• 3 •••...•. 
Fireproof equipment: Metal furniture, doors, sash, radiator 

enclosures, etc--------------------------------------------.......... 1 .••..•..•••. ____ 1 
Rt>frigerators, hotel and restaurant supplies, coolers, soda 

~at:ir~-::~~~~:::::::::::::::::::::::::::::::::::::::: :::::: ==i= --r :::: ~~~~ ·T i ·-r 

10 
2 
2 
0 
I 
6 .. 
6 

2 

2 
17 
7 ------------------Total, metals and prodncts........................... 6 4 10 a 14 22 22 35 68 

JIACJIIIIB SROP, JIACJIIIIB BUILDIIfG, "IUCRTNB PBODVOfs, 
AMD GBNBBAL KACJIINB WOBK 

Elevators, dumb-waiters, and heavy machinery-----······- •••••• •••• 1 1 2 1 2 2 
Engines, motors, pumps, and compressors----·······--·---- 1 .•.. ____ .••. 1 4 4 
General machine building and machine shop ... c............ •••••• 1 ____ ____ 2 4 6 3S Special machine building ___________________________________ ••••.• ____ 2 ____ 3 4 4 10 
Electrical apparatus and ,appliances. (not Including -radios 
· and parts>-----·---------·····························----...... 1 .••. •••. 2 1 2 8 13 
Radios and radio parts ..••• ------------------~-------------- 1 •.•..••..•..•.•.••••.••.••••.••••• 
Gears, valves, bearings, plumbing supplies, and miscel· 

laneous machine products _________________________________ ------ ---- ---- ---- 1 a 4 7 
Fine machines, business and recording machines, meters and firearms ______________________________________________ ------ 1 ---- ---- ---- 1 1 1 a 
Instruments .•••••.•.•••.•••••••••.•.•.•...•...•..••...•.•.. ------ ____ ---- ____ ---- ---- ---- 2 4 

------------f-- ----
Total, machine products .••• -----------~---··-··---·-- 2 3 a 1 7 13 17 26 78 

========= 
Total of all Items..................................... 7 7 13 4 21 35 38 81 138 

. SoURCE: DireclOTfl of New Yorl: State Manufacturer•, published by the Journal of Commerce, New 
York,1937. 

plants which will benefit from the Seaway and can be counted upon 
to take advantage of the new competitive opportunities presented 
by it. Table 29 shows the number of companies by nulnber of em­
ployees in selected branches of the iron and steel products and ma­
chinery industries in 1936. The listing counts companies, not plants. 
Only ferrous metals were included, and certain activities in plating, 
polishing, enameling, galvanizing were not considered. For the 
industry groups tabulated there are a total of 7 companies employing 
over 1,000 workers, 7 from 500 to 1,000; 13 from 300 to 500; 4 from 
200 to 300; 21 from 100 to 200, or a total of 52 companies with more 
than 100 workers. There are 135 firms from 10 to 100 workers, 
and 136 firms with less thn.n 10 employees. Among the larger pro­
duc~rs in the iron and steel group besides Bethlehem Steel Company 
nre: The Republic Steel Company with more than 1,000 employees; 
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a subsidiary of National Steel Corporation with 300 to 500 workers; 
the Vanadium Corporation of America. of similar size; the electro• 
metallurgical division of Union Carbide and Carbon Company making 
nickel alloys with over 1,000 employees. Also among those firms 
with over 1,000 employees are: The American Radiator Company 
and Trico Products Corporation, the latter producing automobile 
accessories. In the machine shop and machine building group are 
found Worthington Pump and Machinery Corporation, and Colonial 
Radio Corporation, each with over 1,000 men, Remington Rand1 Inc.,. 
U. S. L. Battery Corporation, and Buffalo Forge Company, each 
employing between 500 and 1,000 people. This tabulation does not 
cover the transportation equipment field where such large pla.nts are 
found as the Ford Motor Company and Chevrolet-Buffalo assembly 
units, the Fisher Body Buffalo Division, the Harrison Division. of 
General Motors Corporation, the Houde Engineering Corporation,. 
and Fedders Manufacturing Company, Inc. 

Without further discussion it follows that the benefits of the Seaway 
for Buffalo in the iron and steel and machinery industries do not 
depend upon the administrative decision of a single firm for their 
realization, inasmuch as there is a substantial group of large firms. 
The second point is that there is such a large number of medium size 
and small firms engaged in these industrial groups that the benefits 
of the Seaway will be widespread and not confined to any particular 
company. It is well to note here, that unlike the transportation of 
crude oil or the raw materials for iron and steel, these products are 
not adapted to company.owned bulk carriers, but rather to common 
carriers, thus assuring the smaller producers an opportunity to 
participate fully in the advantages of tl,le Seaway route. 

Before leaving this subject, the effects upon the harbor activity of 
the Port of Buffalo itself should be mentioned. First, any increase in 
Buffalo's sales of iron and steel products abroad or in the far western 
markets means new business for the port. Thus, an increase of its 
share by one percent of the total would mean some 35,000 tolli\ of 
new traffic annually. This does not include any machinery ship­
ments. In the second place, increased receipts of raw materials such 
as coal, iron ore, limestone, ete., are necessary. For every ton of 
steel or iron produced, there must be assembled about four tons of 
these materials. Because of these two factors, the harbor activity 
of Buffalo will be stimulated. 

Section 4 

DIVERSION AND NEW TRAFFIC FOR THE SEAWAY. 

The implications of the proposed Seaway for the two industries·i~ 
Buffalo most closely related to water tranSportation, namely, grain 

286719-41----6 
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handling and milling and the iron and steel industry, were analyzed 
in the preceding sections. Since these industries account for 90 per­
cent of the tonnage of the port, there remains only 10 percent of the 
tonnage which may be examined to establish the extent of possible 
diversion of traffic. 

Many of these products are not transshipped. They either orig­
inate in tho Buffalo area, or are received for use in the area. Hence 
they are not divertible and would not bypass the port of Buffalo. 
Such,. for example, are petroleum and its products, and many food 
products. 

Two commodities received in substantial quantities in Buffalo need 
to be examined for potential divertibility, namely, automobiles and 
sulfur. The Interstate Commerce Commission has made a study of 
the transportation of new automobiles in the year 1938.21 Shipments 
of. cars from Buffalo received from beyond were one of the items 
studied. These statistics indicated that only a small quantity were 
sent to points in New England and the Middle Atlantic States. The 
areas participating in this traffic and quantities received via Buffalo 
were as follows: 

Short lORI 

Hartford, Conn------------------------------------- 116. 7 
New York Area, N. Y-------------------------------- 82. 5 
Scranton, Pa---------------------------------------- 258. 0 
Philadelphia, Pa------------------------------------- l, 727. 9 

2, 185. 1 

The total receipts of automobiles by water in Buffalo for shipment 
heyond in 1938 was 116,949 tons. ·Tho potentially divertible traffic 
of 2,185 tons amounts to less than 2 percent of the total. Hence the 
conclusion seems justified that most of these receipts were for local 
distribution. The potentially divertible traffic is of insignificant 
tonnage. 

The situation in regard to sulfur is that the port of Buffalo serves 
as a transshipment point via the Lakes for Erie Barge Canal receipts. 
In 1937 Buffalo shipped out 115,471 tons by lake steamer. The 
St. Lawrence Seaway will enable sulfur to be carried in a continuous 

. voyage from the Gulf ports to upper Great Lakes ports without 
going through Buffalo. 

·. It appears that of the 10 percent of harbor traffic of Buffalo which 
is not connected with the iron and steel industry or the grain trade, 
the only commodity moving in substantial tonnage which is divertible 
is sulfur. At 1937 levels of activity this amounted to somewhat 
over 100,000 tons. Of the totallakewise commerce of Buffalo, this 
represents much less than one-half of 1 percent. 

11 I. 0. 0. Docket Number 28,190. Shipmmll of New A"v.tomobllu. See answers to schedules Band 0. 
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The commodity studies prepared by the present Survey indicate 
that certain commodities mn.y participate in the new coastwise and 
intercoastal movements. Besides grain and cereal products moving 
eastward, there would also be lard and other packing-house products, 
dairy products and poultry, as well as machinery, automobiles, and 
iron and steel products. The latter would likewise share in the move­
ment to the Pacific coast. Water-borne receipts at Great Lakes ports 
will probably include raw and refined sugar, wood pulp and paper 
products, fruits and bananas, and citrus fruits as well as lumber and 
canned goods from the Pacific coast. 

The extent to which Buffalo may participate in this trade has been 
analyzed in another chapter of this report. Consumption of citrus 
fruits and bananas during the open 'season was studied for the Buffalo 
trading area as outlined in the Atlas of Wholesale Grocery Trading 
Areas of . the Department of Commerce.· With a population of 
1,364,753 in 1930, the area may receive 4,777 tons of fresh citrus fruit; 
1,364 tons of canned citrus fruit from ]1orida during the open season 
via the Seaway.22 Banana imports were estimated at 8,870.23 Receipts 
of sugar in the trading area, estimated on an open-season movement of 
58 percent of tho annual sh;pments and a per capita consumption of 
100 pounds, amounts to 68,237 tons. These three commodities alone 
thus constitute 81,884 tons of potential new traffic for the port. 

The potential volume of lumber receipts can only be indicated by the 
existing volume of shipments from the Pacific coast to the State of 
New York. In 1936, shipments from California, Oregon, Washington; 
and Idaho amounted to 722,428 thousand board feet.24 Douglas fir 
weighs about 1~ tons per thousand board feet, hence 722,000 million 
board feet would amount to well over 1 million tons. Although 
there is no way of ascertaining precisely what proportion of the State 
total was destined for Buffalo, it is certainly conservative to estimate 
it at 10 percent. On this basis a movement of over 100,000 tons may 
eventuate. 

The figures which have been presented are only rough calculations 
and not exact predictions. Only a few commodities have been: 
covered. In spite of these limitations they indicate that the port of 
Buffalo stands to gain substantial tonnage in new coastwise and inter­
coastal movements. 

A few remarks may be made about the effect of the Seaway upon 
other transp9rtation and freight handling activities in the Buffalo 
area; trucking, warehousing, railroad terminals, etc. The general 
effect of the Seaway which has been discussed above is to decrease the 

• Part III, appendix F, tables 8 and 11. 
• Part ill, appendix 0. 
• Lomber Statistics (rom U. 8. Department of .A.grlcoltore, Forest Service, Lumber Dlitflbutlon 111111 

Conlumption, 1936, tables 6 and 8. • , · · · 
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importance of Buffalo in the transshipment of a. few bulk commodities 
moving long distances, notably grain_ and sulfur. In compensation 
for this, its importance in the warehousing and distribution into the 
adjacent areas of a large number of other commodities will undoubtedly 
increase. 

It is well to note that the latter activities are far more intricate 
than the former. To handle diversified products of high value is far 
more expensive than to transship bulk, standardized articles. The 
high stevedoring costs per ton of general cargo compared with the 
low· costs of grain elevation supports this point. This means that 
much more revenue per ton of freight handled will be paid to the 
.workerS and business men of Buffalo for the new traffic than will be 
lost on the diverted traffic. Secondly, although the length of haul of 
railroad shipment out of Buffalo may well be shorter on the new traffic, 
the >activities of loading and handling these cars will require more 
man-hours and command higher rates. The length of haul away from 
Buffalo is of secondary economic interest to the area, since it is .not. 
directly affected by this. On the other hand, distribution of general 
'?argo of new St. Lawrence traffic into the tributary area of Buffalo 
may well stimulate trucking activities in which local firms and workers 
have a direct interest. 

A summary of the entire discussion reveals that the largest loss t<> 
Buffalo is likely to be in its grain transfer activities, a loss estimated 
to affect 200 jobs. In addition, transshipment of sulfur of about 
100,000 tons a· year would be lost. Against these adverse influences 
the following favorable factors can be placed. The major manufac­
turing industries of Buffalo would .find increased foreign and inter­
coastal markets. The result will be an increase in shipments of iron 
and steel products, machinery, and other articles made in. Buffalo. 
This, in turn, would stimulate increased receipts of ore, coal, lime­
stone, and other raw materials. Other new traffic for the port of 
Buffalo would arise as it distributed to the surrounding areas inter­
coastal receipts such as canned goods, lumber, and citrus fruits. 
Overseas foodstuffs for distribution from its harbor would be bananas, 
sugar, and possibly other fruits. and nuts from Mediterranean and 
South American ports. Although a precise balance sheet of losses 
and gains cannot be drawn up, the rough indications given of volume 
of consumption and productive facilities indicate clearly that the 
port of Buffalo will have a net increase in activity as a result of its 
becoming a deep-water harbor. Other freight handling facilities 
such as warehouses, trucking, and railroad terminals would participate 
in these new activities. 

This report does not pretend to take up other implications of the St. 
Lawrence project for Buffalo. Neither the stimulus of the o~tlays for 
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-construction nor the industrial growth which low cost power will make 
possible are treated here. Yet both will have tremendous benefit for 
the industrial activity of Buffalo, as Part VI, which deals with the 
probable consequence of low cost power of the St. Lawrence, reveals. 
A further element of direct importance is the potential shipbuilding in 
the Great Lakes area which will be feasible with a deep-water outlet 
to the Atlantic. The expanded requirements for both na.val and 
merchant vessels and the location of raw materials and labor as well 
as existing shipbuilding facilities in this area point the way for such 
a development. The implications for the iron and steel and machinery 
production of Buffalo of this program are obvious. 
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THE PRESIDENT, 
THE WHITE HousE, 

Washington, D. 0. 

FEBRUARY 25, 1941. 

DEAR MR. PRESIDENT: I have the honor to transmit herewith Part 
· V of the reports of the St. Lawrence Survey. In this part there is an 
extensive analysis of future traffic possibilities in the United States in 
the light of growth in population, employment, productivity, and other 
related factors that influence agricultural and industrial production 
and consumption. 

The St. Lawrence Seaway is here viewed in the perspective of future 
transportation requirements of the country. 

The summary of the 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. TAYLO~, 

Acting Secretary of Commerce. 
m 
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FEBRUARY 231 1941. 
The Hon. SECRETARY o:r CoM¥ERCE, 

· Washington, D. 0. 

DEAR MR. SE~~TARY: l have the honor to s~bmit herewith Part 
V of the reports of the St. Lawrence Survey. This report deals with 
the future transportation requirements of the United States, and 
attempts to evaluate the position which tqe St. Lawrence Seaway will 
hold in the transportation system of the country. In the preparation 
of this report the Survey has been assisted by Professor Edgar M. 
Hoover, Jr., and Mr. Edgar Epstein. The report has been reviewed 
by many experts in the various branches of the government whose 
comments and criticisms have been of great value. The charts were 
executed by Mr. Earl G. Millison, Chief of Graphic Services, and Mr. 
George Newman, Head Statistical Draftsman, Work Projects Ad­
ministration. 

It is not the purpose of this report to make definite predictions of 
amount of traffic at any given point of time in the future. Such an 
objective would be unattainable. The main purpose of the report is 
to answer these questions: (1) Will the St. Lawrence Seaway divert 

· traffic from the railroads? (2) Do the railroads have such excess 
capacity that a new medium of transportation such as the St. Law­
rence Seaway is unnecessary? (3) Is the seasonal movement of traffic 
such tltat the St. Lawrence Seaway will actually cause idleness of 
railway equipment in the season of open navigation? 

This study shows that the St. Lawrence Seaway, besides assisting the 
railroads in caring for a greatly enhanced traffic, will in fact improve 
the economical operation of railroads by smoothing out the seasonal 
variations in rail traffic. Often opponents of the project have reiter­
ated that while they will be burdened with traffic, and hence with the 
expense of constructing and maintaining facilities to carry cargoes in 
the 5 months of the winter when the Seaway is closed, "for 7 months 
of the year these facilities must stand unprofitably idle." This is a 
plain misstatement of fact.· The peak of rail traffic comes in August, 
September, and particularly October. The facilities constructed to 
take care of traffic in these peak months noto stay idle in the winter 
time. If the St. Lawrence Seaway were operating, the railroads would 
be freed from constructing and maintaining equipment for these peak 
summer months, which now stay unprofitably idle on sidings during 
the winter months. The St. Lawrence Seaway thus will improve the 
average utilization of cars and locomotives by taking care of a part 
of the peak load. 

In the light of the facts revealed in this report, the Survey is led 
to the following conclusions: 

v. 



VI LE'l"IER OF SUBMITTAL 

1. Under very conservative assumptions of employment conditions, 
assumptions which are at the lower limit of political tolerance, average 
tons of freight originating in the decade of 1950 will probably be be­
tween 242,000,000 and 374,000,000 greater than the average of 193Q-
39. The 10,000,000 tons of additional American traffic which may 
use the St. Lawrence at maximum utilization would be but a. fraction 
of the expected increase in railroad activity. 

2. The railroads of the United States, though much improved in 
operating efficiency, have reduced space capacity and tractive power 
to such an extent that, in the net, their carrying capacity is no more 
·than in the decade of 1920-29. '!'his will not be sufficient to meet 
traffic requirements of the future. 

3. The railroads must, therefore, expand their capacity by purchase 
of equipment and expenditures on way and structures. The St. 
·Lawrence Seaway will accommodate a small part of the increased 
demand for transportation. It is an alternative method of meeting 
a part of our future transportation requirements. 

4 •. The railroads are now burdened with seasonal peak traffic that 
comes in late summer. The equipment used in carrying this peak 
traffic stays idle in the winter time. The St. Lawrence Seaway will 
help the railroads to improve the average utilization of their equip­
ment by taking a part of the load off the peak. This means that the 
railroads will not have to buy the equipment to meet the October 
peak to the extent that the St. Lawrence Seaway will carry some of 
the peak load. As a result, the St. Lawrence Seaway will improve the 
average' utilization of railroad rolling stock. 

These conclusions are the result of an extensive study by the Survey 
.of the economic forces that influence traffic in agricultural, manu­
factured, and mineral products. Among the factors carefully exam­
ined and weighed are population growth and geographical distribu­
tion, concentration of agricultural production, trends in consumption 
of foodstuffs and processed products, and the effect of mechanization 
of agricultural operations upon traffic. Diversion of traffic from rail­
roads has been also considered. An analysis of these elements shows 
that traffic in agricultural products, which in 1939 accounted for 11.8 
percent of total tons of freight originated on Class I railroads, and 
yielded 20.2 percent of their revenues, will increase in the future at a 
faster pace than population, because the production centers of principal 
agricultural commodities have been moving westward, while the con­
centration of population still remains in the east; the improvement of 
packing and canning processes have reduced waste and increased 
utilization of byproducts; and the dispossession and urbanization of 
larm population have tended to diminish farm consumption and to 
increase purchases in the market. Assuming an increase in traffic on 
Class I railroads only in proportion to population, the average of tons 
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of freight originating of agricultural products during the decade of 
1950 would be nearly 12,000,000 tons greater than tl:e average of 
1935-39. Making allowance for further diversion of traffic from the 
railroads, and allowing for export trade commensurate with the least 
lavorable conditions of the past decade, the increase in tons of freight 
of agricultural products would be probably 5,000,000 short ton~. This 
one increment of future rail traffic in itself would make up for one-half 
of the additional American traffic of 10,000,000 tons that may utilize 
the St. Lawrence at full capacity utilization. 

A thorough examination of the past trends in manufacturing pro­
duction, employment, hours of work and productivity per man-hour 
indicates that even under very pessimistic assumptions with regard to 
employment, traffic in manufactured products must increase very 
materially over the experience of the past decade. 

Manufactured products gave rise to 25 percent of total tons of 
freight originated on Class I railroads during 1938. This study 
shows that assuming no more than 10 million persons working in 
manufacturing enterprises at an average of 35 hours per week, at a 
rate of production per man-hour moderately higher than at present, 
the decade of 1950 would produce tons of freight originated in manu­
factured products which would be 102,000,000 tons higher than the 
average of 1930-39. This figure allows fully for all past and-probable 
future diversion of traffic. . -

The National Resources Planning Board estimates that there would 
be 9.8 million persons employed in manufacturing when the economy 
is operating at an annual income of 70 billion dollars (1936 dollars). 
In view of the increase in population, the national economy operating 
at these levels would probably leave 10 to 15 million persons unem­
ployed. This is mentioned to indicate that the assumption here made 
which allows an· increase of 102,000,000 tons of manufactured freight 
originating, above the average of the past decade, is extremely 
conservative. 

If the employment in manufacturing were 11.5 million persons, then 
the tons of freight originating in manufactured products on Class I 
railroads would be 150,000,000· tons higher than the average of 
1930-39. This increment of future additional traffic would in itself 
make up for fifteen times the additional American traffic of 10,000,000 
tons that may utilize the St. Lawrence at full capacity. -

It is the conclusion of the Survey that this figure or a higher figure 
is the more likely increase in the average rail traffic during the next 
decade. Although at these levels of industrial activity the problem 
of unemployment will not have been solved, conditions would probably 
~e nearer to the lower limit of political tolerability. With employment 
m manufacturing at 11.5 million persons, national income would be 
between 80 and 90 billion dollars {1936 dollars), and unemployment 
less than 10 millions. 
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Commensurate developments in mineral industries when 10 million 
persons are engaged in manufacturing, promise to produce tons of 
freight in mineral products originated on Class I railroads 132,000,000 
tons higher than the 193Q-39 average. This figure, too, makes allow­
ance for diversion. If the second assumption, 11.5 million persons 
employed in manufacturing, is taken as the basis, then the corre­
sponding tons of freight originated in mineral products would be 
214,000,000 tons higher than the average of 193Q-39. 

This study reveals that the average tons of freight originated of 
all kinds, carload and less-than-carload lots, during the decade of 1950 
would be, at a very conservative estimate, 1,100,000,000 tons. At this 
level, tonnage originated would be 28 percent higher than the average 
of the decade of 193Q-39. It is very possible that the average tonnage 
in the next decade may approximate 1,232,275,000, at which rate it 
would be 43 percent higher than the preceding decade. The actual 
tonnage increase over the average of 193Q-39 would be, in the first 
case 242,000,000, and in the second case 374,000,000. 

In the face of these magnitudes it is plain that the additional Ameri­
can traffic of 10,000,000 tons that may use the St. Lawrence Seaway at 
its maximum utilization recedes into insignificance. A glance at the 
Interstate Commerce Commission statistics will show that the annual 
:fluctuations of traffic on American railroads are many times thla amount. 

Under these circumstances, the additional traffic that will utilize 
the St. Lawrence Seaway will be a slight, almost unnoticeable, reces­
sion from the large increases in traffic which the railroads can con­
fidently anticipate. In fact, the very estimates which are made in this 
report for the decade of 1950 will be reached sooner under the impetus 
of the national defense program. The next question, then, is whether 
the railroads can meet this growing demand upon their services with­
out expanding their facilities. 

Here some explanation is needed about the carrying capacity of 
railroads in the United States. This is a highly controversial subject. 
It is here intended merely to recite a few facts which will help answer 
the question: Will the railroads have to expand to take care of future 
traffic requirements? The claim of the Association of American Rail­
roads is correct that there have been many operating impro¥ements 
which have increased carrying capacity in spite of reduction in car 
capacity and tractive power of locomotives. Average number of 
freight cars per train has increased from 35.6 in 1920 to 48.5 in 1939, 
and, as a result, revenue and non-revenue freight per train has in­
creased from 708 in 1920 to 813 in 1939. Although there has been 
much :fluctuation in the intervening period, the trend has been defi­
nitely upward. Average speeds of freight trains between terminals 
has increased steadily from 10.3 miles per hour in 1920 to 16.6 miles 
per hour in 1938, a 60-percent improvement. This rate of speed 
includes stop-over at way stations. 
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.As a result of all these changes in operating factors, the carrying 
capacity of railroads, for a given amount of equipment, has definitely 
improved. This is shown by the net ton-miles per freight-train-hour, 
w-hich expresses the results of railroad operating efficiency in loadings 
per car, number of cars per train and speed of travel The net ton­
miles per train-hour has increased from 7,500 ton-miles JWX hour in 
1921 to 13,500 ton-miles in 1939. This is an 80 percent improvement 
in 19 years. .As compared with 1929, the improvement is 30 percent. 

On the other hand, there has been considerable reduction in car 
capacity and tractive power. The capacity of serviceable cars went 
down from 99 million tons in 1929 to 74 million tons in 1938, a reduc­
tion ot over 25 percent. Tractive power of freight locomotives was 
down by 16 percent in the same interval Furthermore, the average 
length of rail haul increased by 10 percent between 1929 and 1939. 

In the light of these facts, the best that can be said is that the rail­
roads, at the close of 1938, bad a carrying capacity w-hich w-as probably 
comparable with late 1920's, although it remains still to be proved 
w-hether the operating efficiency in speed and train loadings can be 
maintained under the strains of increasing traffic loads. 

In spite of these improvements in performance, the railroads of the 
t;nited States 1lill need much expansion in order to meet the Uaflie 
~timates made here under very conservative assumptions. · Although 
the medium estimate of average tons originated for the decade of 1950 
is 1,100,000,000 and a possible estimate is 1,232,000,000, the railroads 
1lill have to be ready to meet not only these average conditions, but 
also the cyclical variations. During the decade of 1920-29, the varia.­
tions were 23 percent below and 10 percent above the average of the 
decade. During 1930-39 the variations were 25 percent below and 35 
percent above the average of the decade. 

On a base average of 1,100,000,000 tons, the peak year ~y require 
capacity to carry, on the basis of 192~29 experience, 1,209,000,000 
tons, and on the basis of 1930-39 experience, 1,480,000,000 tons. 
On the base average tonnage originating of 1,232,000,000, the ampli­
tude of cyclical variation 1lill carry the tonnage in peak years to much 
higher levels. 

The railroads as at present organized and operated are not able 
to meet such increased demands for service in spite· of the splendid 
improvement in operating efficiency. They will have to expand their 
facilities. They 1lill have to buy much equipment, and according to 
Interstate Commerce Commis<iion studies, they will have to spend 
much money on maintenanct> of way and structures, and additions and 
bettennents. The St. Lawrence Seaway will do no more than assist 
in carrying a small part of the greatly increased load in the future for 
which the railroads are not yet equipped. 

¥ ery trnly yours, 
N.R.DA~~~. 

St. Latorenu Su.rrJeg. 
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THE ST. LAWRENCE SEAWAY AND FUTURE 
TRANSPORTATION REQUIREMENT~ 

I 

INTRODUCTION 

The St. Lawrence Seaway, when constructed, will undoubtedly be­
come an important channel of transportation in the foreign as well as 
coastwise and intercoastal trade of the United States. Precisely for 
this reason, fear is entertained in some quarters that it will result in 
an impairment of the usefulness of existing transportation facilities, 
principally the railroads. In this report, an attempt is made to esti­
mate the importance of the St. Lawrence Seaway as a method of 
transportation, with particular reference to its possible effects upon 
the railroad system of the United States. 

Any major private or public undertaking which requires large out-. 
lays for benefits which will not materialize until some time in the 
future imposes the necessity of making informed reasonable assump­
tions with regard to future demand. The seaway, undertaken im­
mediately, would take 4 years to complete, if expedited as an emergency 
project, and 7 years, if pursued at a normal pace. Once constructed, 
it would be a permanent addition to the transportation system of the 
country. It is necessary, then, to evaluate the place of· the St. 
Lawrence Seaway in· the national transportation system, and to 
analyze its effect upon the existing systems, in the light of future 
demand for trans,portation .10, 20, or 30 years from now. It is not 
possible to obtain a sound evaluation of the Seaway without placing 
it in the perspective of the future transportation requirements of a 
growing population and industry. In this report, therefore, an at­
tempt will be made to estimate the future traffic requirements of the 
country. 

There are, mainly, five modes of freight transportation: Railroads, 
water carriers, motor vehicles, pipe lines, and airplanes. These five 
methods of transportation compete with each other for available 
traffic. Air ·transportation has not yet reached the stage where it 
constitutes any considerable threat to the other modes of transporta­
tion in anything but passenger and mail traffic. Of these modes of 
transportation the principal one to receive attention in this report 
will be railroads. 

This report will be limited to freight transportation since the St. 
Lawrence Seaway will not be an important element in passenger travel. 

298H5-41-2 
1 



2 THE ST. LAWRENCE SURVEY 

The basic unit of measurement of freight -transportation is ton-miles, 
which depends upon the number of tons of goods transported and the 
distance over which they are carried. It is necessary, therefore, to 
make acceptable assumptions with regard to tons of traffic and aver­
age distance of transportation, as of the time when the Seaway be­
comes a settled means of transportation. 

The carrying capacity of the seaway when constructed will, of 
course, be limited to the load that can be accommodated during the 
open navigation season. This has been estimated to be 16 million 
tons a season over and above the traffic that is now utilizing the 14-foo t 
canals on the St. Lawrence River. This traffic in recent years has 
amounted to between 8 and 9 million tons per season. The additional 
16 million tons of traffic would be divided between the United States 
and Canada. It is assumed that as much as 10 m.illi9n tons of this 
new capacity may be utilized by American interests. 

The number of tons of traffic originated depends upon many factors 
-upon the levels of production, consumption, and foreign trade. 
Many forces influence the level of productive activity and the amounts 
of consumption and foreign trade. The size of the population is one 
of those influences, and the most easily predictable. Shifts in con­
sumption habits and technological changes influence the amount of 
production. The most important, and the least predictable influence 
affecting the rate of production and consumption is the general tempo 
of economic activity or, to state it in stricter economic terms, the rate 
of employment of resources. 

The second component part of demand for transportation, namely, 
distance over which traffic must be carried, depends upon the location 
of centers of production and consumption. The geographical distri­
bution of natural resources and populat~on, and the extent of local 
industrial specialization, naturally influence the distance traveled by 
raw materials and finished goods between source of origin and place of. 
consumption. Relative costs . of transportation and differential 
costs of production (including cost of labor, energy and taxes), and, 
finally, changes in consumer tastes that cause shifts in demand which 
affect the location of production, all influence the distance traveled by 
commodities from source to destination. Assumptions must, there­
fore, be made with regard to these factors in estimating future trans­
portation requirements, with particular reference to average length 
of haul of freight traffic. . 

Traffic potentialities in the future are analyzed in this report in 
three sections, dealing with agricultural production, manufacturing 
production, and the products of mines. This is necessary since differ­
ent forces operate upon these three general categories, and sources of 
information and the techniques of analysis must be particularized. 
ln each case the principal purpose of the analysis is to determine, in 
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the light of the past behavior of these industries, what the future 
transportation requirements may be. As a transportation system, 
once built, will be available for use over many decades, the most that 
is necessary for the purpose of planning such a future transportation 
system is a conception of transportation requirements which xqay be 
approximated within wide limits over a period of years. Ih this -
report, the estimates for the future, calculated on the basis of known 
factors, will be presented not as definite possibilities in any given 
year, but mainly as an average of conditions over a decade or a score 
of years. The succeeding analyses pretend to offer no more than the 
establishment of reasonably defensible assumptions for the future 
within conservative limits. 

The analysis of the forces that affect transportation in the three 
major categories of traffic-agricultural, manufactured and mineral 
products-are presented in chapters I, II, and III. Then in chapter 
IV the problem of diversion of traffic from railroads to other means 
of transportation is discussed. Full allowance is made for past and 
probable future diversion in making estimates of railroad traffic. 

After the establishment of conservative estimates of future traffic 
possibilities the condition and carrying capa,city of American railroads 
are briefly reviewed in chapter V. In this connection not only are the 
car capacity and tractive power considered, but also the efficiency 
factors and the maintenance expenditures over the past two decades 
are carefully weighed. Then, finally, the St. Lawrence Seaway is 
placed in the perspective of future transportation requirements of the 
United States, in the light of the carrying capacity, and the seasonal 
and cyclical behavior of railroad traffic. 



CHAPTER I 

TRANSPORTATION REQUIREMENTS OF 
AGRICULTURAL PRODUCfS 

Agricultural products in 1939 originated 106,613,462 tons of freight., 
11.8 percent of the total freight carried by Class I railroads, and con­
tributed $682,956,820 of revenue, or 20.2 percent of the total freight 
revenue of class I railroads. The principal agricultural commodities 
which accounted for this freight and revenue arc listed in table 1. 

With respect to future transportation needs, agricultural goods are 
of three kinds, each subject to separate analysis. 

First, there is a large number of agricultural products for which 
there are available per capita consumption figures for a long number of 
years past. In the case of these products, therefore, the analytical 
problem is simplified. There are reliable estimates of future popu­
lation which, in combination with per capita consumption, make it 
possible to arrive at reasonable estimates of future transportation 
requirements. 

-TABLE 1 

Agricultural commodities transported-Class I railroads, 1939 

Commodity group or class 

Wheat _____ ------- ___________ --- __ -- ________________ ---
Corn __________________________________________________ _ 

Flour, wheat ______ -------------------------------------
Mill products, n. o. s---------------------------------­
Products of agriculture, n. o. S--------------------------
Fresh fruits_-------------------------------------------Sugar beets ____________________________________________ _ 
Fresh vegetables ___ ------------------------ ____ --------
Barley and rye_-----------------_----------------------
Cattle and calves _____ ------ __ ------------ ____ ----------
Cotton. __ ------- _________ ---- ___ -- _____ ----------------
Fresh meats, n. o. 8------------------------------------0ats __________________________________________________ _ 
Hogs _________ -------- _______________ --------------- ___ _ 
Cottonseed, cottonseed meal and cake _________________ _ 
Animal products, n. o. s. (other than fertilizers and 

fertilizer materials .. _------------- ____ ------ ___ ----- __ Flour, meal. and cereaL ______________________________ _ 
Dried fruits and vegetables ____________________________ _ 
Vegetable oilcake and meal, except cottonseed----------Dairy products ___________________________ --------------

~%~~ :~~ f.~~~.;•~::::::::::::::::::::::::::::::::::::: 
Tobacco, leaf-------------------------------------------Rice ________ ----- ____________ ------------ __________ ----
Packinghouse products, edible, n. o. s., not including 

canned meats ____ ------------------------------------
Hay, alfalfa, and straw---------------------------------

4 

Freight traffic originated 

Tons 

22,284, 550 
10,342,189 
8, 638,491 
7, 891, 188 
6, 211, 984 
6, 040,976 
5, 823,460 
5, 779,562 
3, 907,539 
3, 787,230 
3, 366,871 
2, 939,897 
2, 733,057 
2,071, 316 
I, 775,093 

1, 331.752 
I, 273,164 
I, 234,657 
1, 025,289 
1,019, 630 

940,968 
849,363 
828,809 
726,686 

646,565 
624.459 

Percent 
of total 

20.9 
9. 7 
8.1 
7.4 
5. 8 
5. 7 
5.5 
5.4 
3. 7 
3.5 
3.1 
2. 7 
2.6 
1. 9 
1. 7 

1. 2 
1. 2 
1.1 
1. 0 
I. 0 
.9 
.8 
.8 
.7 

.6 

.6 

Freight revenue 

Dollars Percent 
of total 

74,839,583 11.0 
33,816,722 5.0 
34,361,755 5.0 
23,£02,225 3. 5 
26,330,619 3.9 

124, 506. Ec6 18.2 
3, 763, no .6 

101, 127,1ti0 14.8 
12,310,133 1.8 
31,749,616 4.1 
24,185,961 3. 5 
44,735,960 6.& 
10,052,943 1. 5 
14,924,400 2.:1 
6,110, 864 .9 

9, 773,116 1. 4 
6, 844,203 1.0 

12,830,459 1. 9 
3, 512,227 .5 

17,305, 735 2. 5 
9,498,188 1. 4 
7, 629,283 1.1 
6, 644,728 1.0 
2, 947,630 .4 

7, 628,730 1.1 
3, 600,075 .5 
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TABLE !-Continued 

Agricultural comnioditiu transported-Class I railroads, 1939-Continued 

Freight traffic originated Freight revenue 

Commodity group or class 
Percent Dollars ,Percent 
of total •of total Tons 

' 
0.5 1, 799,732 0.3 
.5 7, 611,096 1.1 
.3 4, 666,421 .7 
.3 6,422,482 .9 
.2 774,542 .1 
.2 1, 569,383 .2 
.2 2,167,009 .3 
.1 2,255,588 .3 
.1 347,048 .1 

~~ 366,878 .1 
43,920 (I) 

Fluseed _ •• -------------------------------------------- 543, 939 
Meats, cured, dried, or smoked------------------------- 499,363 
Wool .••••.••• -----------------·------------------------- 294, 885 
Poultry,live and dressed.------------------------------ 279,241 

l-1:~·~~-anim&iau·:::::::::::::::::::::::::::::::::: ~: ~~ 
Peanuts .. __ -------------------------------------------- 204, 234 
Horses, mules, ponies and BSseS------------------------ . 152,243 
(lrain, n. o. s------------------------------------------- 73,462 Butterine and margarine_______________________________ 20,399 
Animals, live, n. o. ~----------------------------------- 2,886 1-----·---

Totsl, agricultural products______________________ 106,613,462 100.0 682, 956, 820 100.0 

I Less than one-tenth of 1 percent. 

SoURcE: Interstate Commerce Commission, Bureau of Statistics, Freiglit Commoditv stati8lics of Ola11 I 
Steam Railwa111 in the U. S., calendar year 1939. 

A second category of agricultural products enters into consumption 
only after going through processing and manufacturing operations. 
In this category are, for example, almost all the vegetable and animal 
oils. In the case of these products, the analysis applied in this section 
attempts to arrive at per capita consumption equivalents or to study, 
by other methods, future developments in consumption and industrial 
uses. 

In third place, there is the problem of exportable agricultural 
products. This requires separate study, since the forces bearing 
upon the export movement of American agricultural products are 
variable and, in the present state of the world, not easily predictable. 

In the following sections of this chapter these different classes of 
traffic in agricultural products are examined. 

Section 1 

DoMESTIC CoNSUMPTION oF FooDSTUFFs 

Per capita consumption of foodstuffs has been studied by the 
Bureau of Agricultural Economics and the Agricultural Adjustment 
Administration.1 The amount of foodstuffs available for sale in the 
retail market· has first been determined, and this amount has been 
converted to a per capita basis.2 The results of the investigations are 
presented in table 2. 

I fte Agrktdturof Btluation, 1anuary 1939, p. 16. 
• The general method of computation used by the Bureau of Agricultural Economics (BS used for individual 

products) wu to consider produetion of the commodity in e.ny year, make allowances for chenges In the 
8tooka of that commodity during the. course of the year, subtract exports, add Imports, and allow for farm 
consumption and WBSte In transport. The result of that computation Is called amount available for sale in 
the retail market. 
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Inspection of this table shows that total per capita consumption of 
the principal food products has been almost unchanged over the period 
studied, 1920-38. The fact that even in two periods with such 
violent changes in general business conditions as occurred between 
1925-29 and 1930-35, per capita food consumption changed less than 
3 percent, indicates that this stability of consumption will probably 
be characteristic of the future. 

It should not be concluded from this, however, that total traffic in 
agricultural products destined for human consumption will increase 
in the future no more than proportionately to the increase in 
population. 

TABLE 2 

Apparent per capita consumption of principal agricultural products, 1920-38 
[Pounds per capita per year) I 

Period 
Commodity or group 

1920-38 1920-24 192.5-29 1930-35 1934--38 

Cereal products ____ ---------------------------- 215 228 226 211 1~ 

All potatoes_----------------------------------- 163 172 163 157 159 
Sugar and siruP-------------------------------- 110 106 118 107 106 
Dairy products: 

Manufactured ____ ---------- __________ ---- __ 43 38 43 43 47 
Fruits: 

Fresh •- -------------------------------- ____ 197 185 201 196 206 
Dried ___ ----------------------------------- 6 6 6 5 6 

Vegetables •- ~----- ------- ____ ------------------ 139 122 135 141 160 
Lean meats and fish ____________________________ 131 137 133 129 126 
Eggs ______________________ --- ___ --- __ -- __ --- ___ 30 28 32 32 3() 
Beans, peas, nuts------------------------------- 14 11 14 16 16 
Fats (excl. butter>------------------------------ 46 44 47 47 46 
Coffee, tea, spices, and chocolate------------~--- 17 16 17 18 19 

Total food ____________________________ ---- 1,141 1,093 1,135 1,102 1, 11~ 

I Consumption of foodstuffs in terms of fstimated weight available for sale in retail market. 
• Fresh and canned fruit in terms of fresh fruit, on basis of total population, consumption of watermelons 

and cantaloupes per urban inhabitant. 
a Fresh and canned vegetables in terms of fresh. Vegetables for market only, based on urban population, 

except onions. Onions and all others based on total population. 
SoURCE: United States Department of Agriculture, Bureau of Agricultural Economics. Adopted from 

AuricuUural Situation, January 1939, p. 15. 

Such a limited increase would exist only if the following conditions 
were to exist or if departures from these conditions were in opposite 
directions in such amounts as to counterbalance each other precisely 
and leave the sum total of their effects unchanged: 

1. Both production and consumption of agricultural-marketed 
foodstuffs are distributed relatively in the same geographic 
pattern as at present; 

2. The relative consumption of raw goods and of processed 
foods do not change; 

3. There is no improvement in the waste factor in processing of 
foods; 

4. No new uses for existing waste products are discovered; 


