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PREFACE 

The co’mplete record of Public  Hearings, which is sum- 
marized  in  Part IV of this  Report,,  is filed in  the offices of the 
Commission at Washington  and Oitawa. There will  also  he 
found  in  the  Commission’s offices the  Final  Arguments  at. 
Washington,  April, 1937; and  the  Briefs filed on  behalf of 
various  interests. 
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Under  date of January 2, 1836, the  Government of the  United  States com- 
municated  to  the  Commission f'or investigation  and  report,  under  the  terms 
of Article IX of the  Treaty of Jannary 11, 1909,  the folllowing Reference:- 

Section 4 of the  Act of Congress  entitled "An Act  .authorizing  the 
construction,  repair, anld preservation of certain  public  works, on rivers 
and  har'bors,  and  for  other  purposes,"  approved  August  30, 1935, contains 
the following  provision:- 

That  the  Jnternational  Joint  Commission  create'd  by  the  treaty 
between  the  United  States  and  Great  Britain  relating  to  boundary 
wat.ers between t,he United  States  and  Canada, signed a t  Washington 
January 11, 19011, under  the  provisions of article 9 of said  treaty,  is 
requested  to  investigate  t'he  advisa'bility of the  improvement of a 
waterway  fro'm  Montreal  through  Lake  Champlain  to  connect  with 
the  Hudson  River,  together  with t.he estimated c'osh thereof,  and  to 
report  to  the  Dominion of Canada  an'd  to  the  Congress of the  United 
States,  with  it's  recommendations  for  co-operation  by  the  United  States 
with  the  Dominion of Canada  in  the  improvement of said  river. 
It is  understood  that  the  United  States  Section  and  the  Canadian 

Section of the  International  Joint C'ommission have  conferred  in  regard 
to  the provisions of law  quoted  and  that  the  two  Sections concur in  the 
view that   the  reference  should  be called to  the  attention of both  Sections 
of the Commi'ssion by  the  Department of State. 

Amccordjng, the  rnatter  is herelby brought  to  the  attention of the  Com- 
mis'sion. I request  that,  the  Commi'ssion  treat  the  question defined by 
Section 4 of the  Act of August  30, 1935, as being  referred to  the  Com- 
mission  by  the  United  States  under  Article 9 of the  Convention of .January 
11, 1909, between  the  United  States  and  Great  Britain for investigation, 
report  and  recommendations. 
On  February 7, 1936, the  Government of Canada  concurred  in  the  Reference 

I have  the  honour,  at  the  request of the  Government of the  United 
Skates, to transmit  to  you a communication  from Mr. Hull,  the  Secretary 
of State of the  United  St,ates of America,  dated  2nd  January, 1936. It iIs 
my  understanding  that  this  communication  has  already been transmitted 
to  the  United  States  Section of the  Commission,  and  that  the enclosed 
communication  is  intended for the  information of the  members of the 
Canadian Secti,on. 

The commun'ication  involves  the  reference to the  Commission of the 
in,vestigation of the  M,ontreal-Lake  Champlain-Hudson  River  wat.erway. 
The  Canadian  Government  is  willing t.0' participate  in  the  reference,  and hag 
so informed  the  Government of the  Unitcd  States. 

in the  following  terms:- 

Enginoers Designated 
Befo're  the  Commission  entered upon t,he  preliminary  stages of the  investi- 

gation  called for by  the foregoing Reference,  it was officially advised  that Colonel 
E. L. Dal.ey,  District  Engineer of the  United  States  Corps of Engineers  in  charge 
of the  First  District,  New  York  City,  had been designated  by  the  Government 
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of  the  United  States,  and  that  Mr.  Guy A. Lindsay,  Designing  Engineer,  Depart- 
ment of Transport of Canada,  and  Mr. J. Lucien  Dansereau,  District  Engineer, 
Department of Public Works of Canada,  had been similarly  designated  by  the 
Governmerlt  of  Canada, t o  act  as  technical  advisers  to'  t,he  Commission  in  this 
matter. 

Scope of Reference 
While,  as will' appear lmater in  this  Report,  the  Commissio'n  interpreted  the 

terms of the  Reference  as mrequirin'g it to reposrt particularly  upon  the  advisability 
of  improving  the  existhg  waterway  between  Montreal  and  the  Hudson  River 
by  way  of  the St. Lawrence  River, t.he Richeli,eu River  and  Lake  Champlain,  it 
deemed  it  desirable  to  ascertain  at  the  outset  which of the  various  possible  routes 
between  the  St.  Lawrence  and  the  Hudson  was  the  most  practicable  from  an 
engineering  and  an economic point of view. 

Instructions to Enginems 
After  conferring  with  t'he  Engin.eers,  the  Commission  instructed  them  to 

prepare  for  its  information  a  report  to ilnclude estimates of the,  cost of a  27-foot 
channel  (with  depth of 30  feet  for  all lock  sills in  order  to conf'olrm to  the  locks 
of the  proposed St. Lawrence  waterway) on all  the  proposed  routes  between  the 
St.  Lawrence  River  and  the  Hudson  River,  and  also  estimates of the cost of a 
14-foot  channel  and  a 12-f,oot channel ,on whatever  ro'ute  should be considered  the 
most  economical,  together  with data  as  to possible tonnage on the  projected 
waterway  and  such  other  material as might  be of value  to  the  Commission. 

Engineers'  Report 
This  Report  was  prepared  and  submitted  to  the C,ommission ,on March 15, 

1937, and  is  printed  as  an  Appendix to  the Commission's own  Report now sub- 
mitted. I t  may be very briefly summarized  as follows:- 

The  construction of a waterway of 12-foot,  14-foot, or 27-foot depth  from 
M.o'ntrea1 through  Lake  Champlain t o  connect  with th,e Huds,on  River,  by  any 
one of several  routes,  is  feasible  from  an  engineering  standpoint. 

For a depth o,f 12 or 14 f e e t ,   t h e  ,most satisfactory r o u t e  is from Montreal 
down  the  St.  Lawrence to Sorel;  thence  up  the  Richelieu  River  to  Lake 
Champlain;  thence  through  Lake  Champlain,  the  Narrows,  and  the  Champlain 
Division of the  New Yo,rk State  Barge  Canal;  an'd  thence  down  the  upper  Hudson 
River  to A1,bany. From  da#ta  to  hand,  lacking  actual  survey  data, it. is believed 
that  the  same  route would  be most  satisftactory for con,struction ,of a 27-foot 
waterway. 

The  capital  cost  and  annua,l  carrying  charges  for t,he construction of a  12- 
foost waterway,  a  14-foot  waterway,  and a 27-foot wlaterway, respectively,  as 
well as  the  maximum  potential  annual  savings  in  transportation  costs,  are 
estimated  oa  the  basis of available  information. 

Existing  Water  Routes 
I t  will be not,ed that at the  present t.ime there  are  three  water  t,horoughfares 

from  the St.. Lawrence  system,  including  the  Great  Lakes,  to  the Atlan,t,ic 
seaboa,rd:  the  New  York  Statc  Barge  Cacal  from  T,onawan'da on the  Niagara 
River  to  Waterford on the  Hudson;  the  Omego  Branch of the,  Barge  Canal  from 
Oswego on Lake  Ontario to connect  with  the  main division of the  Canal  at  Three 
Rivers  Point,  just, west, of Lake  Oneida;  and th'e wat,er rout,e from the  St. 
Lawrence to the  Hudson  by  way o,f the Richelieu  River  and  Lake  Champlain. 
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Richelieu  All-Water  Route 
A detailed  description of the  first  two of these routes will  be  found  in the 

Engineers'  Report,  in  the  Appendix  to  this  Report.  Th,e  third  route  may be 
particularly  described.  From Montrea.1 to  the  mouth of the Richelieu a t  

Sorel,  the  Canadian  Government is' improvisng the naturlal channel of the  St. 
Lawrence  River  to  provide R depth of 3'5 feet. The Rilchelieu River,  which 
connects  Lake  Champlain  with  the  St.  Lawrence  after  a  course of about 80 miles, 
is  navigable  from  the  St.  Lawrence t o  the  St.  Ours  lock, a distance of 14 miles, 
with  a  depth of 12 fe,et. The Sst. Ours lock  is 339 feet lon,g and 45 feet wide, with 
a  depth of 12 feet ,over the sillls. Fro'm this lock to  Chamlbly, a  distance of 32 
miles, the  river  has  a  contro,lling  dept,h 'of 7 feet,  and is at present being improved 
to 12 feet.  The  Chambly  Rapids, which  extend  from  Chambly to  St.  Johns,  are 
overcome by  the  Chambly  Canal, 11 -76 miles  long. The cana81 has 8 lift locks 
and  one  guard  lock. The  smallest lock  is 120 feet long and 23 feet wide,  with  a 
depth o f  6 . 5  feet  over the sills. The  total  lift  through  the  canal is 71.5 feet. 

The river  is  navigab'le  from  the  Chambly  Canal at St. Johns  to  the  inter- 
national  boundary, a. distance of 23 miles, with a depth  of 7 feet.  The  total  fall 
in  the  river a t  mean  stage  from  lake  Champlain t o  the  St.  Lawrence  River a t  
Sorel is 80.3 feet. All  bridges  'over  t,he  'navigation  channel  through  the  Richelieu 
River  and over the  Chambly  Canal  are of a  moveable type with  no  restrictions 
as  to  vertical clearan'ces. 

Lake  Champlain 
Lake  Champlain is 112 miles, long  by 9 miles  wide a t  its  widest  point. 

The outflow  from the  lake is controllmed by t,he  section of the Richelieu  River 
at  the  head of the  St.  Johns  Rapids  at  St.  Johns.  The  lake  has  an  area of 436 
Erquare miles, 419 of which  are  in  the  Unite'd  Stat,es sand 17 in  Canada.  A  narrow 
arm, 37 miles  in length, a t  ithe south'ern end of the  lake,  known as the  Narrows, 
varies  from a, few hundred  feet t o  a  mile  in  width,  with  controlling  depth of 12 
feet. 

Champlain  C,anal 
Navigation  is  provided  from  the  southern  end of Lake  Champlain  to  tide- 

water of the  Hudson  River  at  Troy,  New  York,  through  the  Champlain Division 
of the New York  State  barge  canal from Whitehall t o  Waterford and  the 
canalized  upper  Hudson fr,om Waterford to  the  United  States lock aed  dam  at 
Troy.  The  depth  throughout  this  portion of the existing  waterway  is 12 feet. 
The  tidal  Hudson  from Troy t o  Albany  has been  improved  to  provide a depth 
of 12 feet.  From  Albany  to  New  York  harbour  a  depth of 27 feet  and  minimum 
width of 300 feet  has been  provided. The  mean  range of tide  at  the  Troy  dam 
is 4 .7  feet, at  Albany 4.6 feet,  and at  the  Battery,  New  York  City, 4.4 feet. 

Terminal  Facilities 
The f,ollowing terminal  facilities  exist a t   t he  present  time  along  the  route 

from Altbany to  Montreal:- 
At  the hea8d of deep  water on the  Hudson  River,  the  Al'bany  Port  District 

Commission owns and  operates 5,400 feet of wharfage,  having  an  available 
depth of 27 feet  and  providing  adequate  berthage  for 14 ocean  vessels. Of 
the  total  wharfage, 4,200 feet a,re  on the  Albany  s'ide of the  river,  and 1,200 
feet on the  Rensselear  side. A 13,500,000 bushel  capacity  grain  elevator 
equipped  with  loading  and  unloading  facilities  for  both  water  and  rail  trans- 
portation i,s operated  by  the  same agency.  Adjacent  to  the  wharves  are six 
storage  sheds  having a total of 280,000 square  feet of floor space,  and  a  ware- 
house  having 108,000 square  feet of floor space. Also at  Albany  are  the  ter- 
minals of nine ,of the larger oil  companies of the  United  States. 
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The  State of New  York  has  provided  terminal  facilities  on  the  Champlain 
Division of the  Barge  canal  and  private  interests  have  provided  similar  facilities 
on Lake IChamplain suitable  for  present  barge  canal traffic. 

On the  Richelieu  River  north of the  international  boundary  there  are  wharves 
a t  B'oyan, St. Paul,  Ile  aux  Noix,  Sabrevois,  St.  Johns,  Iberville,  Chambly, 
St.  Mathias, Beloeil, St.  Hilaire,  St.  Charles,  St.  Marc,  Lame,  St.  Denis, St. 
Antohe, St. Roch,  St. Ours and  Sainte-Victoire.  Th,esre  are  mostly 0.f timber 
construction  with  depths of water of from 8 to 9  feet alongslide. The  main com- 
modities.  handled  over  these  wbarves  are  coal,  hay  and  farm  produce.  The 
Canadian Indust.ri,es  Limited a t  their pbant,, three milles s80u.th of Beloeil,  have  a 
concrete  wharf od 80 feet long,  with a depth of 8 feet  alongside. 

At Sorel, at  the  junction of the  Richelieu  and St. Lawrence  Rivers,  there 
are 4,070 feet of concrete  wharves  with  a  'depth of 27 feet  alongside,  and 3,000 
feet of wharves  with  depths  ranging  from 10 feet  to 20 feet.  There  is  a  modern 
grain  elevator of 3,000,000  bushel capacity  equipped  with  loading  and  unloading 
facilities  for  both  water  and  rail  transportation.  There  are  several  storage 
sheds  having  a  total of 50,000 square  feet of floor space. 

Montreal  Harbour,  the head of deep 'draft  navigation on the  St.  Lawrence 
River, 46 miles  above  Sorel,  is a Na;tional Port,  administered  and  operated 
by  the  National  Harbours  Board of Canada. It has  a  total of 10  miles of 
piers  and  wharves  with  'depths  alongside  ranging  from 20 to  35 feet;  four  grain 
elevators  with  a  total  capacity of 15,162,000 bushels; 20 two-'story  and  6 one- 
story  transit  sheds  with a total of 2,100,000 square  feet of floor space;  and 
a  modern  ten-story cold storage  warehouse  with  a  capacity of 4,628,000  cubic 
feet.  The ICanadian Vickers  Limited  operate a self-,docking  floating  dock of 
25,000 tons  capacity  as well as a  modern  ship  repair  plant.  There  are  numerow 
cargo  handling  derricks,  cranes  and  coal  unloadem.  Various  oil  companies 
have  large  plants  for  the  receipt  and  distribution of petroleum  products. 

Existing Traffic 
Vessel  traffic  on the  Richelieu  River  is condined almost  wholly to  barges. 

During  the  past few years, two of the  paper companies  in  Canada  exporting 
paper  to  the  United Stateis have  built  Diesel-powered  barges  especially designed 
for  use on this  waterway.  The typimcal Diesel-powered  'barge  is 113 feet  long 
and 22  feet  wide,  with  a  capacity of  235 tons  at a draf t  of 6 .5  feet. I n  addition 
to  these  barges  others of greater  'draft  operate  on  Lake  Champlain  and  the 
Champlain  Canal,  with  their  controlling  depth of 12  feet. 

The  present  traffic  by  the  Richelieu  route is  indicated  in  the figures for 
1935 of traffic  on the  Chambly  Canal.  The  total  movement  amounted  to 44,200 
tons, of which  35,900 tons moveld south-bound  and 8,300 tons  north-bound. 
Of the  total traffic  20,400  tons  moved  between  Canadian ports and  consisted 
of 12,800 tons of ore  destined  from  Sorel to  BeEoeil, and 7,600 tonis of mis- 
cellaneous  commodities. The  movement  from  Canadian  to  United  States 
ports  amounte'd  to 16,500 tons of which  11,200 tons  were  newsprint  paper. The 
movement  from  United  States to  Canada  amounted  to 7,400  t,ons, about  equally 
divided  between hand and  ,soft  coal  and  sand,  gravel  an'd  stone. 

Public Hearings 
I n  Octolber, 1936, the Commission  advised  all  interested  parties that  public 

hearings  would  be  held,  an'd  they were in  due  course hel'd, in  the  cities of New 
York,  Albany, N.Y., Burlington,  Vt.,  Plattslburg,  N.Y.,  and  Montreal,  Canada, 
between  November  19  and  November 27, and  subsequently  similar  hearings 
were held in  the  City of Boston on April 1 and. 2, 1937. Finally, the Com- 
mission  hear'd  arguments on  behalf of the  various  interests  in  the  City of 
Washington  on  April  6, 1937. 

Many witnesses  gave  testim'ony  before  the  Commission a t   t he  various 
public  hearings,  'both  for  and  against  the  proposed  waterway,  and  a  very 
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considerable  mass of evidence  was  mad'e  available  for  the  inf'ormation of the 
Commission on every  phase of the  subject,  the  complete  record of which is 
filed in  the ,offices of the  Commission,  and  summarized  as  Part IV of this  Report. 

An  examination of this  record  will  show  that,  while  the  waterway  was 
advocated  by a number of organizations  and  individuals,  and)  particularly  by 
the  Champlain  Valley  Council,  representing  municipalities  and  interests  in 
the  States of New  York  and  Vermont  and  along  the Ri'chelieu River  in  Canada, 
it  was olpposed by various  public  bodies  in b,oth t,he  United  States  and  Canada. 

Proponents 
Mr. F. S. Keiser of Duluth, who acted a,s Counsel for the  Champlain  Valley 

Council,  relied  very  largely lipon the Survey of the Great  Lakes-St.  Lawrence 
Seaway and  Power Projcrct (Senate Dtocurnent, No. 116, 73rd Congres's, 2nd 
Session, 1934) for  the economic side of his evidence,  and callNed as one of his 
principal  witnesses, Mr.  Lela,nd  Olds,  an  economist of the New  York  State  Power 
Authorit,y. 

Among  the  organizations  that  were  represented  at  the  various  hearings  in 
support of the  Champlain  waterway  were  the  Plat'tsburg  Chamber of Com- 
merce,  the  City of Burlington,  Vt.,  the  Toledo  Chamber of Commerce,  the 
Detroit  Chamber of Commerce, the St. Johns  Board of Trad'e,  the Sore1 Board 
of Trade,  the  Iberville  Board of Trade,  the  Vermont-New  York  Slate  Manufac- 
turing  Asaociatioa,  the  Champlain  Valley  Fruit  Company,  and  the  National 
Beaway  Council. 

Opponents 
Among  the  organizations  that opposed the  project  were  the  Ncw  York  State 

Waterways Ass.ociation, the New York  Stat,e  Economic  Council,  the  Anthracite 
Institute of New  York,  the  Maritime  Association of the  Port ,of New  York,  the 
Merchants  Association of New York, the  Harbor  Carriers o,f the  Port  of New 
York,  the  Boston  Port  Authority,  the  Boston  Grain  and  Fl'our  Exchange,  the 
Maritime  Association of the  Boston  Chamber of Commerce,  the  New  England 
Council,  the  Foreign  Commerce  Club of Boston,  the  Al'bany Port  District  Com- 
mission,  the  Port of Portland  Authorit,y,  the  Montreal,  Board o'f Trade,  the 
Montreal IChambre de  Commerce, the  Delaware  and  Hudson  Railroad,  Central 
Vermont  Railway,  New York Central  Railroad,  Rutland  Railroad,  Boston  and 
Maine  Railroa,d,  Boston  and  Albany  Railroad,  New York, New  Raven  and 
Hartford  Railroad,  'Canadian  Pacific  Railway,  Canadian  National  Railways,  the 
Brotherhood of Locomotive  Engineers,  the  Brothershood of Railway  Trainmen, 
and  various  Chamb,ers o f  Co'mmerce in  t'he  State of New  York  and  the  New 
EngIand  States. 

Brief s 
Briefs  were filcd with  the  Commission on behalf of the  Railway Asso- 

ciation of Canada,  the  Dominion  Legislative  Committee of the  Railway  Trans- 
portation  Brotherhood,  the New York Sitate Wat,erways  hsocialtion,  the 
ChampIain  Valley  Council,  the  National C.oal Association, the Brotherhood of 
Locomotive  Engineers,  the Buffal'o Chamber of Commerce,  the  Chambre  de 
Commerce of Montreal,  the  Associated  Railroads of New  York  State,  the  Rutland 
Railroad,  the  Maritime  Association of the Fort of New  York,  the  Anthracite 
Institute,  the  Montreal  Light,  Heat  and  Power  Cons,olidated,  and  the  Inter- 
provincial  Lumber  Company. 

Final  Arguments 
Final  arguments  in  the  case  were  heard  by  the  Commission  in  Washington 

on  April, 6, 1937, a t  which the  Champlain  Valley  Council,  the  railway com- 
panies  and  other  interests Isupporting or  opposing  the  waterway were represented. 
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Scope of Evidence 
In  analyzing  the  testim,ony,  briefs  and  arguments  submitted  to  the  Com- 

mission  in  this  Investigation, it is well in  the  first  instance  to  note  that  the 
principal  witness  for  the  proponents,  Mr.  Leland Oljd8s, said  in defining his 
attitude  toward  the  proposed  .Champlain  waterway: “I consi’der  t,he thing 
as  economically  important as an  extension o’f the  Great  Lakes-St.  Lawrence 
seaway,  not as a s’eparate  waterway  project.” Mr. F. S. Keiser  add,ed, “I 
may a,dd that  i t  is the  contention of the  Champlain  Valley  Council, m d ,  as 
far as I know, of most of the  proponents of this  project,  that  it  is  economically 
sound  in  conjunlcti’on  with  the St. Lawrence  development,  and  is  not econo- 
mically  sound  otherwise.” 

Case for Promponents 
The case  for  the  proponents  embraced,  among  others,  the  following  points:- 
(1) The  ‘Champlain  route  would,  they  said, aff’ord a direct  natural con- 

nection  for  cargo vessels moving  between  the  Great  Lakes  area,  with 
51 population of  42,000,000, manufactures  value’d  at $28,000,000,000, 
and  raw  materials  worth $16,000,000,000, and  the  Atlantic  seaboard, 
with a pcpulation of 50,000,000, a manufacturing  output of $33,000,- 
0 ~ , ~ 0 ,  an,d raw  materials of $16,000,000,000; and also between  the 
Great  Lakes  and  the Gulf of Mexico  area  with  its  population of 
2o,~o,ooO, a manufacturing  output of $4,300,000,000 and  raw  materials 
of  $2,685,000,000; and  finally  between  the  Great  Lakes  and  the  Pacific 
coast  area,  with  its  population of 10,000,000, a manufacturing  output 
of $5,000,000,000, and  raw  materials of $2,000,000,000. 

(2) On the  basis of these  totals  and  in  the  light of the experience  of the 
Panama  Canal,  it  was  estimated  that  the  Champlain  route would have 
available,  very  early  in its history,  approximately 12,000,000 tons 
of traffic,  inter-coastal  and  foreign. It was believed that  ‘(the  entire 
Great  Lakes-St,.  Lawrence  seaway  project, inclulding the  Champlain 
cut-off, will mean a saving closely approximating $100,000,000 a year 
in  the  cost o’f transportation.’’ 

(3) Contrasting  the  proposed  route  with  the  route  through  the Gulf and 
the open sea t o  the  Atlantic  seaboard,  it was stated  that  the  Champlain 
waterway  meant a saving of 1,300 miles. 

(4) It was  argued  that, as between  barge  canals  an’d  deep  artificial  water- 
ways,  the  only  cheap  transportation  was  over  the  deep  route,  with a 
channel of a t  least 20 feet.  Any  depth  under  that  was  uneconomical. 

(5)  Export  an’d  import traffic was  not so important f,or the  waterway as 
coastwise  and  inter-coastal traffic. Experience showed that  the  former 
amounte’d to  less than  25  per  cent. 

(6) Business  was  handled  to-day  on a narrow  margin of profit,  and  cheap 
transportati’on  had  thewfore become a vital  factor  in  the  problem. 

(7) Freight.  rates  had been increasing on the  railways,  and  it  was  said 
that  “we have  long  since  reached  the  saturation  point  in  the  United 
States.’’  This  accounted  for a rapid intcrease in  package  freight 
business on the  Great  Lakes,  and  that  package  freight  business could 
t o  a large  extent  be  counted on for  the  Champlain  route. 

(8) “Other  things  being  equal i t  is  obvious that  tonnage will always  be 
attrxcted  to  those  forms of t,ransportation  which  offer  the  greatest 
economy.” 

(9) Water  transportation  was  equated t.o rail transportation as three 
miles to one mile. If rates were substantially  under, or even  slightly 
under,  rates  now  in  effect  between  Great  Lakcs  and  Atlantic  seaboard 
points, traffic  would move that  way. 
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(10) The  New  York  St,ate  barge  canal  was  ineffective,  not  because  it  was 
a  canal  but  because it could only  accommodate  small  craft of shallow 
draft,  and  also  because  there were some 129 low fixed bridges  built 
'over it. 

(11)  A  deep  waterway  by  the  'Champlain  route would stimulate indusstry 
and be of material  advantage  to  interests on both  sides of the  boundary, 
such  as  lumber  and  coal,  pulpwood,  sulphite  and  paper,  marble,  slate, 
Portland  cement, oil distrlbuting  agencies,  fruit  and  vegetables,  etc. 

(12) One hundred  thousand  tons of titaniferous  ore were annually  brought 
into  the  United  States  from  Scandinavia,  although  there  were between 
100,000,000 and 200,000,000 tons  available  in  mines  west of Lake 
Champlain,  waiting  only for cheap  transportation. 

(13) Refrigeration  had become an  important  factor  on  the  Great Lakes 
in  the  shipment of dairy  products,  and would  be equally  important 
in  bringing traffic to t,he Champlain  waterway. 

(14)  The  development of the proposed  route  would  benefit  recreational 
interests  around  Lake  Champlain. 

Case for 0,pponents 
The  case fo,r the  opponents  embraced,  among  others,  the following  points:- 
(1)  There  had been an increase  in  domestic  trade  to  aad  from  the  Atlantic 

seaboard of the  United  St8ates,  but it was  not of a nlature, f,or the  most 
part,  to  help  the  Champlain  route;  anthracite  and  petroleum, for 
instance,  represented  a  large  tonnage  that  would  not  travel  that  way  in 
any  event. 

(2) Trans-Atlmantic steamship  rates were controlled  by  conferences  and  their 
stabil.ity  was  easily  upset,  Stability could not  be  maintained if it 
becalme practicable  for  European  tramp  steamers  to go up  into  the  Great 
Lalres. 

(3) Railways 'of both  the  Unitcd  States  and Canadta wer'e going through 
a very difficult t,ime. If competition of waterways  should be added  to 
that of highways,  the  railways would be eit,her forced  out of business or 
a t  least  their efficiency and  purchasing polwer impa#ired.  Reduce  their 
purchasing  power  and  you  injured the  community. 

(4) The proposed water  route  would, if successful, be  dis'aatrous to a large 
body of railway  employees. 

(5) Railway  facilit'ies were more than  adequate to handle  all  available  and 
prospective  tonna,ge. It was not in  the  public  interest  to  multiply 
facilitics  beyond traffic reNquire,ments, and in any  event  there  was  'already 
a  water  route in operatio,n  from  the  Great  Lakes to tidewat'er  by  way 
of the  New York State  Barge  canal. 

(6) The  project was commercially  and economical1ly unsound b'ecause i t  
involved  the  provision  by  the  Government of 'a  free  right-of-way, 
whereas  the  rail'wa,ys  had to spend  millions of dollars on theirs.  There 
mas no justificatiosn for subsidized  tmnsportation. 

(7 )  The  State of New York  already  had  8,000 nlilcs of railway  and 47,000 
miles o'f highway,  as well as 525 miles of Barge  canal.  One of the  most 
efficient and  best-e,quipped  transportation  systems  in  the  world,  it  repre- 
sented  an  enormous  investment of ca,pital. 

(8) Some  witnesses who  opposed a  dccp  waterway  thought  there  might be 
justification  for  the  deepening o'f tbe  Richelieu  River  and  canals t o  
give a  minimum  depth of 12  feet  between  the St. Lawrence  and  the 
Hudson. 
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(9) Opening of ma deep  waterway  from  the  sea  to  the  Great  Lakes woul'd 
bring  into  the  Midd'le  West  the  competition of agricultural  products 
grown  by  'cheap  labour  overseas; also iron  ore  to cogmpete with  the 
prosducts of American mines', and foreign coa81 to  displace  native coal. 

(10) The economic picture  had  radically  changed  since  the  International 
Joint  Commission  reported  in  favour of the  St.  Lawrence wlaterway in 
December, 1921. At  that  time  the  principal  factor  was  shipment of 
export  wheat.  To-day  that  was n o  longer an  important  consideration. 
At  that  time  railway  equipment  and  terminal  facilities  on  American 
rail'ways were admittedly  inadequate.  That  was  no longer the case. 

(11) Even if the  waterwa,y  were  successful, it woal'd not  help  Vermont  and 
New York interests alon'g the  route becausle the traffic would  be  mainly 
through traffic. 

(12) I t  would seriously  damage  recreational  interes'ts  around  Lake  Cham- 
plain. 

(13) The  waterway  would  necessarily be out of operation five months  in 
the yetar, and if successful would  throw  a  hea,vy  burden on the  railroads 
during  their  least  profitable  season.  They would have  to  pro'vide 
e,quipment,  in  winter  not ,needed in  the  summer. 

(14) The cost would fall  upon  the  taxpayers of both  countries  and could not 
possib1)y be  jnstified as a national or international  investment'. 

(15) The  very  slight  existing traffic over  the  waterway mn8de i t  highly 
improbable  that it would be  profibable t.0 deepen it. The  history of the 
route  showed  an  almost  continuous decline in traffic. 

(16) Waterways  were  only  justified,  in  such a re.gion as that  under con- 
sideration,  when  rail  and  water  facilities could  be co-ordinated so that 
neither would cripple or destroy  the  other.  That  was  not  the  present 
ea,se. The proposed  waterway would simply  duplicate  existing efficient 
rail  facilities. 

(17) The  only  types of canals  that  had  proved successful'  were the  artificial 
straits  such as the Suez and  the  Panama  canals,  the  shallow  barge 
canals  such  as  those of France,  Germany  and  the  Netherlands,  and  ship 
ca,nals  like  the St. Lawrence  channel  and  the  Manchester  ship  canal. 
The  present  proposal did not  fall  strictly  within  any of these classes. 

(18) All-water  services  between  the  Great  Lakes  and  the  Atlantic seaboard 
had  already been tried  and  had  proved a, failure.  There  was no real 
dema,nd for such  a  service. 

(19) What  was needed and  desired  to-day  was  ,not  an  additional  means of 
transportation,  but  rather  the  most efficient use of the  available  facilities 
a t  th'e loswest possible cost to  the  public. 

(20) It, was not  practi,cable  for deelp draft o'cean vesslells t o  use such  restricted 
channels. 

(21)  The  business  interests of New  Engl'and  were  strongly opposed t o  the 
project. 

(22) The  principal  requirement, on the  Atlantic  seaboard was not  such slow 
freight  'as  waterways  might  afford,  but  rather  fast  service  for  manu- 
factured  products. 

Independent Testimony 
Independent  testimony on many of t,he po,ints  raised  by  both  the  proponents 

and  the  opponents  is  found  in  the  Engineers'  Report,, filled a.s an Appendix  to t,his 
Report. 

On  the  above-mentioned  testimony  and  arguments,  as well as on the Report 
of the Enginee'rs,  the Golmmission bases  its  Conclusions' and Recolmmendations. 
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CONCLUSIONS AND RECOMMENDATIONS 

The  authority of the  International  Joint  Commission  to  investigate  the 
advisability of the  improvement of a  waterway  from  Montreal  through  Lake 
Cllamplain  to  the  Hudson  River is contained  in  a  letter ad’dressed t o  the  Com- 
missioa  by  the  Secretary of State of the  United  States,  dated  January 2, 1936, 
and  concurred  in  by  the  Government of Canada  in  a  letter  to  the  Commission 
from  the  Secretary of State  for  External  Affairs,  dated  February 7, 1936. 

Terms  of  Reference 
The  letter from the  Secretary of State of the  United  States  quotes  the 

following  request,  embodied  in the  Act of Congres’s authorizing  the  construction, 
repair  and  preservation of certain  public  works on rivers  and  harbors,  approved 

“That  the  International  Joint  Commission  created  by  the  treaty 
between  the  United  States  and  Great  Britain  relating  to  boundary  waters 
beheen  the  United  States  and  Canada,  signed  at  Washington,  January 
11, 1909, under  the  provisions of article 9 of said  treaty, is requested  to 
investigate  the  advisability of the  improvement of a  waterway  from  Mont- 
real  through  Lake  Champlain t o  connect  with the  Hudson  River,  together 
with  the  estimated  cost  thereof,  and  to  report  to  the  Dominion olf Canada 
and to  the Congress of the Unite,d  States,  with  its  recommendations for 
co-operation  by  the  United  States  with  the  Dominion of Canada  in  the 
improvement o’f said river.’’ 
In  transmitting  this  resolution of Congress to  the  Commission,  the Secre- 

tary of State of the  United  States  requested  that  the “Co8mmission treat  the 
question defined by  section  4 of the  Act of Congresrs of August 30,  1935, as 
being  re’ferred to  the  Commission  by  the  United  States  under  Article  9 of 
the  convention o f  January 11, 1909, between the  United  States  and  Great 
Britain,  for  invest.igation,  report  and  reco’mmendations.” 

The Commission  assumes that  in  wing  the  word  “river”  in  its  resolution 
Congress  intends  the word to be use’d as synonymous  with  “waterway”  and 
that,  as  stated  earlier  in  the  resolution,  the purpos’e is  to  “investigate  the 
advisability of the  improvement of a  waterway  from  Montreal  through  Lake 
Champlain  to  connect  with  the  Hudson  River.” 

Concurrent Investigations 
The  commission  notes  that  by  resolution of the  Committee on Rivers  and 

Harbors of the  House o f  Representat.ives of the  United  States,  under  date 
0.f January 16, 1935,  the  Board of Engineers  for  Rivers  and  Harbors  was 
‘(requested  to  review  reports of deep  waterways  between  the  Great  Lakes  and 
the  Atlantic  tide-waters  submitted  in  House  Document No. 149, 56th  Congress, 
second  session, with  a  view  to  determining  the  feasibility of constructing  a 
waterway  from  Saint Francits  on the St. Lawrence  River  to  Lake  Champlain 
and  thence  to  the  Hudson  River  at Altbany, New  York.” 

The Commission  notes  further  that,  the  Rivers  and  Harbors  Act  approved 
by  Congress on August 30, 1935, requesteld an  examination  and  survey of a 
“deep  waterway  to  connect  Lake St. Francis on the St. Lawrenmce River  with 
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thc Hudslon River a t  Albany  by  way of Lake  Champlain,  with a view to  deter- 
mining  the  feasibility  and  the  cost of such a connection between the St. Law- 
rence  waterway as proposed  by  treat,y an,d sheltered  waters of the  Atlantic 
Coast  between  Boston,  Massachusetts,  and  Norfolk,  Virginia.” 

The Commission  is  advised that,  because of the close relationship between 
the  last  two  mentioned  requests of Congress-to review  reports of deep  water- 
ways  between  the  Great  Lakes  and  the  Atlantic,  and  to  examine  and  survey 
a dmeep waterway  to  connect  Lake St. Franois on the St. Lawrence  with  the 
Hudson  at Albany-the  Chief of Engineers of the  United  States  Army  has 
given  instructions  to  the  District  Engineer  in  New York to  prepare  and  submit 
a single  report emlbracin,g both a review  and a preliminary  examination of 
the  proposed  deep  waterway  from  Lake St. Francis  by  way of Lake  Champlain 
to  the  Hudson. 

Reading  the  two  instructions  to  the  Unite’d  States  Corps of Engineers  with 
the official Reference  to  the  Commission,  it  appears  that  all  three  are  directed 
to  the Same general end-information tha t  will enable  the  Governments of 
the  United  States an’d Canada  to decide whether or not it is feasible or advis- 
able  to  co-operatc  in  the  construction of a deep  waterway  between  the St. 
Lawrence  and  the  Hudson  by  way of Lake  Champlain. 

Interpretation of Reference 
It might be  conclu,ded from a study of these  several  instructions  that, 

while the  broad  purpose  was  the  same,  the  intention of Congress  was  that  the 
Commission  and  the  Corps of Engincers  should  deal  with  the  matter  from 
somewhat  different  angles.  The  latter  are  requested  to  survey  an  overland 
route  for a canal  from  Lake  St.  Francis  to  Lake  Champlain  and  the  ‘deepening 
of the  existing  water  route  from  there  to  the  Hudson,  and  also  to  review  the 
previous  Report of the  Board of Engineers  on  Deep  Waterways, 1900, which 
included  the  same  route  from  Lake St. Franci,s  to  Lake  Champlain,  together 
with  several  alternative  overland  routes.  The  Reference,  on  the  other  hand, 
requests  the  Commission t o  investigate  the  “improvement of a waterway  from 
Montreal  through  Lake  Champlain  to conn’ect with  the  Hudson  River.”  There 
is  only  one  existing  waterway  that  can be improved, an8d tha t  is the route 
from  Montreal  down  the St. Lawrence  to  Sorel, up the  Richelieu  to  Lake 
Champlain,  and  through  the  Champlain  Canal  to  the  Hudson. 

It may  be  further  observed  that,  while  the  Corps of Engineers  was  requested 
to  “determine  the  feasibility” of a route,  the  Commission  was  asked  to  “investi- 
gate  the  advisability of a  waterway”. I n  other  words, it would appear  that 
the  Engineers were to  say if a certain  overland  route  was  practicable  from 
an engineering  standpoint, while the  Commission  was  to decide if it was  advis- 
able  to  improve or deepen the existing  waterway  from  Montreal  via  the St. 
Lawrence  River,  Richelieu  River,  Lake  Champlain,  and  ‘Champlain  canal  to 
the  Hudson, so as to  create  a  deep  waterway  from  Montreal t o  New Yo&. 

After  mature  deliberation,  however,  the Commission came to  the conclusion 
that,  in  order  to  enable  it t o  give a  reasoncd  answer to  the  request of Congress 
and of the  Governments of the Unit,ed States  and  Canada,  it would  be necessary 
to  put a  broad  interpretation  upon  the  terms of the  Reference. It decided, 
therefore,  to  consider  the economic practicability  of  all  the  routes,  both  overland 
and  all-watcr,  that  have been proposed  and  investigated  from  time  to  time, 
not  only  for a 27-foot  channel  but  also  for  depths of 14 feet  and 12 feet,  and 
thereafter  to  report  which, if any, of these could  be recommended  for  improve- 
ment  by  the  co-operation of the  United  States  and  Canada. 
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St. Lawrence  Waterway  Investigation 
A  point  that  appeared t o  call for consideration  was  the  relationship  between 

the  proposed  deep  waterway  from  the  St.  Lawrence  to  the  Hudson,  and  the 
earlier  proposal of a  deep  waterway  from  the  Great  Lakes  to  the  Atlantic  by 
way of the St Lawrence. It will be observed that  in  the  instructions  to  the 
Corps of Enginecrs  the  route  from  Lake St. Francis  via  Lake  Champlain  to 
the  Hudson is described as   “a  connection  between  the St. Lawrence  waterway 
as proposctf by  treaty  and  sheltered  waters of the  Atlantic  Coast”.  Evidently 
t,he Champlain  route is considered here  as  a  sheltered  waterway  from  the 
Great  Lakes t,o the  shcltered  waters  between  Boston  and  Norfolk,  in  alternative 
to  the  voyage  from  the St. Lawrence  out  into  the  open  sea  and  thence  to 
Atlantic  ports. 

The  same  considerations  seem  to  have  impressed  themselves  npon  the  minds 
of those  who  have been  studyinig the  question. Att the  pnblic  hearings  held 
by  the  Commission  in  connection  with  this  investigation,  there  appeared  to 
be  a  conscnsus of opinion that,  whatever  might be the  merits or demerits of 
the  project  otherwise,  it  was  not  practicable  from  an economic point of view 
to  consider  it  except  as  an offshoot of the St. Lawrence  deep  waterway. Also, 
those  who  spoke  in  support of the  Champlain  route  repeatedly  emphasized  the 
value of such  a  sheltere’d  waterway  over  the  round-about  route  to  the  Atlantic 
seaboard of the  United  States  by  way of the Gulf of St.  Lawrence  and  the 
open  sea. 

Commission’s  Conclusions 
Directing itself therefore,  to  the  questions: Is it advisable  to  improve  a 

waterway  from  Montreal  through  Lake  Champlain  to’  connect  with  the 
Hudson River; and  what is the  estimated cost of such a waterway;  the  Commis- 
sion  finds: 

(1)  That  there  are five possible routes for a  waterway  from  Montreal 
to  the  Hudson  River  by  way of Lake  Champlain,  the la.st-mentioned  being an 
all-water  route  and  the  remainder  overland  routes, as foblows: 

From  Lake St. Francis on the  St.  Lawrence  River  to  Lake  Champl’ain 
visa t,he  Chazy  River. 
From  Lake St. Fran,cis t o  the Richeli.eu River  three  miles  south of the 
City of St. Jolhns. 
From  Caughnawaga, on the  St.  Lawrence  River,  to  Fryer’s  Is’iand on 
the Richelieu  River. 
From  the St. Lawrence a t  Longueuil to  Fryer’s  Island on the  Richelieu 
River. 
From  the St. Lawrence  River a t  Sore1 up the  Richelieu  River  to  Lake 
Champlain. 

In  the case of all five routes  the  existing  waterway  would  be followed 
through  Lake  Champlain  and  by  way of the  Champlain  canal  to  the  Hudson 
River  at  Albany. 

(2) That  of these five routes,  the  last-mentioned (e) is the most practicable 
from  an  engineering  standpoint  and  the  least  impracticable  from  an economic 
point of view. 
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(3)  That  the  estimated  capital  cost  and  annual  carrying  charges  for the 
construction  of a 12-foot  waterway  from  the St. Lawrence  to  the  Hudson  via 
Lake  Champlain would  be approximately $12,884,000 and $953,000 respectively; 
tha t  the estimated  capital  cost  and  annual  carrying  charges  for  the Construction 
of a 14-foot  waterway would be  approximately $50,006,000 and $2,738,600 
respectively;  and  that  the  e#s,timated  capital cos't and  a'nnual,  carrying  charges  for- 
tllc const.rnc&imon o f  a 2'i"foot waterway would be approximately $342,205,000 
and $17,646,400 respectively. 

The  Colnnlission  has given very  careful  consideration  to  the evidence and 
arguments of those who appeared for or against  the  proposed  waterway, as 
well as t o  the  Report of the  Engineers,  but  finds  nothing  that would justify 
i t ,   a t  tllc prcsent,  tirnc,  in  recommending  the  improvement of the  all-water  route 
from  Montreal to the  Iiudson  River  by  wag of the  St.  Lawrence  River,  the 
Richelieu  River,  and  Lakc  Champlain,  to 27 feet, t o  14  feet,  or  to 12 feet. 

The Commission is impressed  by  the  contrast  between  the  maximum 
potential  annual  saving  in  transportation  costs,  as  estimated  by  the  Engincers, 
and  the  annual  carrying  charges  mcntioncd in (3).   For a 27-foot waterway, 
the  maximum  potential  annual  saving  in  transportation  costs is estimated 
to be $4,710,240, as against  estimated  annual  carrying  charges of $17,646,400. 
For a 14-foot  waterway, tlle figures are $75,600 saving  and 82,738,600 carrying 
charges.  For a 12-foot  waterway  the  corresponding figures are $58,8010 and 
$9'53,000. 

If these figures  wcre even  approximately  correct,  the  United  Stat'es  and 
Canada would  be paying each year on account of the  Champlain  waterway, 
if it were a 27-foot  channel,  nearly  four  timcs  the  amount  saved  in  transporta- 
tion  costs; if it were a 14-foot  channel,  thirty-six  times  the  saving;  and if i t  
were a 12-foot  channel,  sixteen  times  the  saving. 

At  the same time  it  must be borne  in  mind  that  estimates of this  kind,  based 
on  assumption's  that.  may  or  may  not be  confirmed by  the experience of the 
future,  are  very  pro'blematical. It is  obviously  impossible to foresee at   the  
present  time  what effect the  completion  and Operation of the St. Lawrence  water- 
way  might  have on tonnage  that would be  attracted  to  the proposed Champlain 
watenvay, or on the cost, of transporting  that  tonnage. 

I t  is pertinent to  note that,  according t o  statements made to the Commis'sion, 
the  Govcrnmcnt' of Canada  may decide to  deepen  the  Richelieu  River to, 12  feet 
throughout  its  length  from  the  international  boundary  down to the St. Lawrence. 
If that shou18d be done, jt would only bc  neccssarg  for  the  Government of the 
United  States  to  carry  out  drdging  in  certain  limited  portions o,f Lake  Cham- 
pl'ain  in  order to ensure  a 72-foot watcrway  from  thc  St.  1,anrence  to  tlle  Hudson 
by  this  rollte. 

After  careful  considcrntion of thc  evidence  adduced  at t h c  hearings,  the 
arguments of those who' appcnred  in support o f  or in  opposition  to  the  proposed 
improvement.,  the  d'etailed  report of the  Engincers  appointed  to  assist  the  Com- 
mission,  and  the  bricfs  and  exhibits filcd, the 'Commission  begs to  report  that, 
with  the possible exception of the  situation  indicated  in  the  preceding  paragraph 
as tom a 12-foot  waterway, i t  is neither. advisable nor eco8nomically  practicable  to 
improve  a  waterway  from  Montreal  by  way of the  St.  Lawrence  and  Richelieu 
Rivers  through  Lake  Champlain t o  conncct  with  the  Hudson  River, at   the 
present  time,  and  the  question as to  whet,hcr or not  it  rnight be desirable  to do so 
a t  some future  time  cannot be determined  unless osr until  the  proposed St. 
Lawrence  Waterway  shall have been constructed  and  put  into  operation  and  the 
effe'ct  thereof  known. It is consequently  unneccssary at  the  present  time t o  offer 
any  recommendation  as to co-operation  by  the  United  States  with  the  Dominion 
of Canada  in  the  improvement of the proposed Chasmplain  waterway. 



17 

Recommendations 
Taking  into' consideratiomn the  fact allready mentioned  that  neither  the 

Engineers  nor  any of the  interested  parties who appeared  before  the  Commission, 
in  support of or  in  opposition to  the proposed  waterway,  were of the opinion 
tha t   i t  could be jus.t,ified, if a t  all, except, as  an  extension, of or in conection  with 
the St. Lawrence  deep  wd,erway,  and  the  fact  that  the 8t. bawrence  waterway  is 
not  yet  assured  and  in  any  'event could not  be  completed  and  put  into  operation 
for  a  number of years;  and  the  further  fact  that  it is impossible to foresee the 
changes  that  may  ta,ke  place i,n transportation  in  the  meantime,  or  to  estimate 
the  bearing  the completio'n of the  St.  Lawrence  waterway  might  have o'n the 
advisability of constructing  the  improvement  now  under  consideration,  the Com- 
mission 'reco,mmends that  the  present  Report  be  considered  an  interim  report, 
and  that   i t  be  authorized  to  retain  jurisdiction  over  the  matter  until  the St. 
Lawrence  wat.erway  has become an  accomplished  fact  an'd  the  Commission  has 
had  an  opportunity of studying  the effect of its operation  upon  the proposed 
Champlmain waterway. 

Dated  at   the  City of Washington, this 4th  day of January, 1938. 

(Signed) A. 0. STANLEY 

CHAS. STEWART 

JOHN H. BARTLETT 

W. H. HBYARST 

EUGENE LORTON 

GEO. W. KYTE 

54520-2 



I11 

HISTORY OF REGION 
From  the  particular  point of view of transportation,  the  history of the  regioa 

embraced  in  the  present  investigation .goes back t%o' th,e  year 1609, when  two 
famous  explorers  travelled  over m,uch of the  route of the proposed  deep  water- 
way  from  New  York  to  Montreal.  In  that  year,  more  than  three  and a quarter 
oenturies  ago,  Henry  Hudson  sailed  up  the  river  that  bears  his  name,  and  Samuel 
Champllain  paddled  up  the  Richelieu  'from  the St. Lawrence  to  the  lake  that  has 
been named  aft,er  him.  Almost at  the  same  time  Hudso'n stoo,d near  the  site of 
Troy,  and  Champlain  somewhere  about Routses Point,  and  neither  knew  anything 
about  the  other's,  achievement. 

An  Ancient  Water Thoroughfare 
It may well be  that  Champlain  looked  south  over  the  surface of the 

beautiful  lake  and  wondered  what  lay  beyond,  and  that Hudsosn may  have  heard 
from  the  Indians of the existen'ce  of the  same  lake. A few days  in  a  canoe would 
have  brought  one  to  the  other.  At  any  rate  it is certain  that  for  many  generations 
before  the  coming of the  white  man,  this  was  the recognized water  thoroughfare 
between the  Hudson  valley  and  the St. Lawrence,  in  peace  and  in  war,  and  there- 
after it was  to beco'me increasingly  important as the  main  route o,f travel,  again 
i'n peace  and  in  war,  between  New  England  and  New  France,  and  afterwards 
between  the  United  States  and  British  Canada,  until  war  became delfinitely a 
thing of the past. so far  as  these  two  countries  were  concerned. 

This  way  went  Sir  William  Johnson  and  Lord  Howe,  Abercromby  and 
Amherst,  Mont,calm  and  Bourlamaque  and  Dieskau,  Carleton  and  Burgoyne, 
Montgomery,  Benedict  Arnold,  Benjamin  Franklin  and  Ethan Allen. On  this 
thoroughfare  may  still  be seen such  relics of the  'stormy  past  as  Ticonderoga, 
Crown  Point, Fort William  Henry,  Fort  George,  Isle  aux  Noix,  Fort  Montgomery, 
Port   Chambly m , d  the old Fort a t  Sorel. 

Thoughout  the  early  period  the  only  means of transportation  between  the 
Hudson  and  the St. Lawrence  by  way of Lake  Champlain  was  the canoe. 
Portages  had  to  be  made  from  the  upper  waters of the  Hudson  to  Lake  Champlain, 
and  also  around  rapids  on  the  Richelieu  River.  These were subsequently  sup- 
plemented by sailing  craft. Early in the  nineteenth  century  plans  were discussed 
for a  canal  from  the  Hudson  to  Lake  Champlain,  and  these  finally won the 
approval of the  New  York  State  Legislature. 

Early  Canal  Projects on American Side 
I n  1792 two  private  companies were organized, one for  the  purpose of open- 

ing a lock  navigation  from  the navigalble part  of t,he  Hudson  River  to  Lake On- 
tario,  and  the  other  for  opening  navigation  from  the Hudlson to  Lake  Champlain. 
General  Philip  Schuyler  headed  the  Board of Directors of both companies. 
Work was  carried  forward on the  west,ward  division  from  Schenectady  to Seneca 
Falls,  and  in 1796 boats. of 16 tons  burden were plying  between  those  points. I n  
1793  a  contract  was  made for a  canal  and  locks  to open navigation  by  way of 
Wood  Creek  to  Lake  Champlain,  but it was  not  until 1817 that  a  serious 
attempt  was  made  to  build  the  Champlain  canal.  This  was  completed  in 1823, 
providing  navigation  from  Waterford on the  Hudson  to  Whitehall  on  Lake 
Champlain.  The  canal  was 66 miles long, with  twenty locks. The  prisms were 
40 feet wide at  the  surface, 26 feet wide a t   the  bott'orn, and 4 feet  deep.  The 
locks were 90  feet  long  and 15 feet wide. The  maximum size of boats  navigating 
the  locks  was  something  over  78  feet long and 14 feet  wide.  They  had a draft 
of 33 feet  and  with  a  capacity of 75  tons,  although  nearly  all  built  in  1825 were 
of 35 to  45 tons  capacity. 
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Various  changes  and  improvements were suggested or made  in  the  canal 
from  time  to  time.  In 1860 a  bottom  width of 35 feet  and a depth of 5 feet  were 
authorized. I n  1870 the  New  York  State  Legislature  ordered a bottom  width 
of 44 feet  and  deepening  to 7 feet.  This  was  again  urged  by  the  State  Engineer 
in 1878,  but  the  improvement  was  not  completed.  In 1900 New York  State 
appropriated $200,000 for a complete  survey  and  estimate of a new canal  system 
embracing  the  Erie,  the  Champlain  and  the Oswego Canals,  to  which  the  Cayuga 
and  Seneca  branches were afterwards  added.  The  Barge  Canals,  including  the 
Champlain  branch, were opened to  navigation  in  1918,  and  a  few  years  later 
were compIeted to  a  depth of 12  feet. 

The  Narrows of Lake,  Champlain,  from  Whitehall  to  Benson  Landing, a 
distance of 13.5 miles, has been under  improvement  by  the  United  States  Gov- 
ernment  since 1836. A  channel  has been provided  12  feet  deep a t  low lake level. 
with  a  minimum  width of 110 feet. 
Canadian  Canal  Projecte on the  Richelieu 

Canada  first  considered  the  necessity of providing a navigable  route  to 
connect  the  St'.  Lawrence  River  and  Lake  Champlain  in 1812. After  the com- 
mencement of construction  by  New  York  Stmate of the  Champlain  canal con- 
necting  Lake  Champlain  and  the  Hudson  River  in 1817, the  Parliament of 
Lower  Canada,  in 1818, granted  to  a  company  the  right t o  construct  a  canal 
to overcome  the  rapids  between  Chambly  Basin  and St. Johns.  This  company 
made  surveys  but  due  to  financial difficulties its  charter  lapsed,  and  in 1823, after 
a  Parliamentary  investigat>ion,  an  Act  was  passed  authorizing  the  construction, 
under  a  Commission, of the  Chambly  Canal  with  locks 100 by  20  feet,  with a 
depth of 5 feet. I t  was  stipulated,  however,  that  work  was  not  to commence until 
the completion of the  Lachine  canal  from  Montreal  to  Lake St. Louis, on the 
St. Lawrence  River,  then  under  construction. 

The Commission  was  appointed  in 1829 and  was  instructed  to proceed with 
the  construction of the  necessary  works  to  provide  for  navigation  from  the St. 
Lawrence  River  to  the  international  boundary.  Construction of the  Chambly 
Canal  was  started  in 1831 and  was  carried on intermittently  until  1843  when  this 
portion of the  system  was  placed in operation.  The  original  project  for  naviga- 
tion  between  Sorel  and  Chambly  Basin  was t o  deepen  the  river  by  means of 
dredging,  and  work on this  project  was  carried on during 1830-1831 and  then 
abandoned. I n  1835 the  construction of the lock and dam at St. Ours was 
decided  on  and  construction of these  works  was commenced  in 1844 and com- 
pleted  in 1849. The lock at  St.  Ours  as  then  constructed  was 200 feet  long  by 
45 feet wide with  7  feet  depth of water. 

In  1871 the  Canal  Commission  appointed  by  the  Canadian  Government  in 
the  previous  year  to  report '' as  to  the  best  means of affording  such  access to  the 
s'eaboard  as  may  best be calculated to attract a large  and  yearly  increasing  share 
of the  trade of the  northwestern  portion of North  America  through  Canadian 
waters,"  recommenfded  the  early  enlargement of the  Richelieu  River  canal  system 
to  a  depth of 9 feet  with  lacks 200 feet  long  and  45 feet, wide. No  action  was 
taken on this  recommendation. 

From  1928 t.o 1930, the  navigatio'n  channel in the  Richelieu  River  between 
Sorel  and St. 0ur.s was deepened  to 12 feet. I n  1930 work v a s  commenced  on 
the  construction of a new lock a t  ,St. Ours, 339 feet  loag  and  45  feet wide, with a 
depth of 12  feet  over  the  sills.  This lock was  completed  in 1933. 

The construction of a re'gu,lating  dam  in  the  river between St. Johns  and 
Fryers  Islmd, S miles be'l'ow, has been proposed  several  times sinlce 1900, both 
as  a  means  for  preventing  damages  caused  t'o  riparian olwne'rs by  flooding at 
periods of extreme high water  on  Lake  Champlain  and  as n means  to  increase 
the low-wa.ter flow for  the  purpose of power devel.opment.  The  Canadian  Gov- 
ernment  has  'appropriated  funds  to  construct a dam d,esigned to accomplish 
the  first-mentioned  purpose. 

54>%0--2+ 
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Deep Waterway Projects on American  Side 
The  practicability  of  a  waterway  between  the S't. Lawrence  and  the  Hudson 

by  way of Lake  #Champlain  has  been given seri0u.s consideration  from  time  to 
time,  in  reports t o  the  United  States  Government or to  the  Canadian Governs- 
ment,  som,etimes  as  individual  projects  and  sometimes a,s one of several possible 
routes.  These  reports  have  dealt  with  either  the  enlargement of the existing 
route  by  way of the  Richelieu  River,  or  canals  from  the St. Lawrence  to  Lake 
Champlain or the  Richelieu  River. 

The 'earlieslt of the  American  reports is dated  in 1875. In  i t   the proposed 
Champlain  route  was  from  Caughnawaga on the St. Lawrence  overland  to St. 
Johns on t,hc Richelieu,  thence  to  Lake  Champlain,  thence  to  Woods  Creek,  thence 
overland t o  the  Hudson  at Fo r t  Edward,  and down the  Hudson  to hltbbany. The 
canals  on  this  route  werc  to he 100  feet wide and 13 feet  deep  and  to  pass  steamers 
having a capacity  of 1,500 tons.  The  estimated  cost  for  the s'ect,ion from  Lake 
Champlain  to  Albany  was $14,115,893. It was  assumed  that  t,he  portion in 
Canada would b'e built  and  paid  for  by  the  Canadian  Government. 

I n  1897 another  report  was  made  to  the  United  States  Government  in  which 
various  ship  canal  routes  were  discussed,  including  that  by  way of t'he  Richelieu 
River  'and  Lake  Champlain. 

I n  1900  the  Ho,ard of Engineers .OB Deep  Waterways  carried  out  an  elaborate 
investigation of various  routes,  among  others one from  Lake  St.  Francis  over- 
land to deep  water  in  Lake  Champlain  thence  to  the  Hud'son  river.  The  Board 
reported  in  favour of a  21-foot  chanel  by  the Lla Salle-L:ewiston and Oswego- 
Mohawk  ro'ute, at  an  estimated  cost  of $206,358,000. 

I n  1918 a report  was  made on t,he  commercial  aspect of a  ship  canal t o  
connect  the  Great  Lakes  with  the  Hudson;  and  in 1920 a  preliminary  examination 
was made of a  route  for  ocean-going  vessek,  but  it  was  decided  to  give no furt,her 
consideration  to  the  matter  until co,mpletion o'f the  new  Welland  'Ca,nal  and  actual 
demonstrations of the  adequacy or otherwise of the  New  York  State  Barge  Canal. 

I n  1926 Consideration  was  again  given  to  the  project of a  waterway  from  the 
Great  Lakes  to  the  Hudson suitablle for vess1el)s  off 20 or 25 feet dlraft. Among  the 
routes  considered  wa,s that  from Lake  St.  Francis  to,  Lake  Cha'mplain  and  the 
Hudson. It was. decided to  take no further  steps  toward  the  building of a  water- 
way  pending  further  study  in co,nn,ec.tion with  the  report on thie St. Lawrence 
waterway. 

I n  1930 the Chief of Engineers of the  United  'States  Army  submitted a report 
o'f the  Board of Engineers  for  Rivers  and  Harbors revilewing reports  heretofore 
submitted  on  the  Great  Lakes-Hudson  River  wat'emay. 

I n  1933 a s'imilar  report of the Boa'rd of Engine'ers  for  Rivers  .and  Harbors 
was  published. 

I n  1934 hearinlgs were  held  before  the  Committee on Rivers  and  Harbors 
of  the Hous'e of Representatives,  and  published  under  the  title '' Great  Lakes- 
Hudson  River  Waterway." 

Canadian Deep Waterway Projects 
At  the  same  time  similar  projects  for  co'nstructing or impromvin,g waterwa.ys 

from  the  St.  Lawrence to  the  Hudson were being  considered on the  Canadian  side. 
These  proposals  date  back  to  the  completion ,of t'he  Welland  and  St.  Lawrence 
canals to 9 f,eet in 1847. About  that  time  a.gitation  arose  for  the  building of a 
canal of s imihr  dimensions  to  connect  the St. Lawrenc,e  with  Lake  Champlain 
and  provide a water  route  between  ,Canada  and  the  American  seaboard. As a 
result of thi.s a'gitation,  under  instructions  from  the  Colmmissioners of Public 
Works of Canada, five reports  were  made o,n various  projects  by  Messrs. MiEls 
in  1848,  Jarvis,  in 1855, Gamble,  in 1855, Swift  in 1855, and  Gamble  in 1856. 
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The  various  projects  considered  are briefly described as f~~l1ows:- 
( a )  Enlsargement  of existing  route up Richelieu  River  entailing  deepeniw 

of river  channels,  construction of a  new  lack a t  St. Ours, and  the  enlarge- 
mment of the  Chambly  Canal. 

( b )  Canal  from  Lon,gueuil,  olpposite  Montreal oln the St. Lawrence  River, 
to  St.  Johns  on  the  Richelieu  River.  Total  length o'f canal-28-5 miles. 
Rise in lockage  from Lonlgueuil to St. Johns-74 feet.  Number of h k s  
-6 lift  and 1 guard. 

(c) Champlain level canal  from  Caughnawaga,  10 mil.es above  Montreal on 
the St. Lawrence  River, to St.  Johns.  Total  length of canal-32*5 
miles. Rise  in  lockage  from  Caughnnwaga  to  St. Johns-27 feet. 
Number of locks-2 lift  and 1 guard. 

( d )  Summit  level  canal  from  Caughnawaga  to St. Johns,  with  a  s'ummit 
level 33  feet  above  Lake  Champlain l.evel, supplied  with  water  through 
a  feeder  canal,  16 miles long,  from  ,above the sixth lock on  the  Beau- 
harnois  canal.  Tota,l  length of canal-25.5 miles. Rise  in  lockage 
from  Caughnawaga  t'o summib--60  fe'et. Drop  in locka,ge from  summlt 
to St. Johns-33 feet.  Number of  locks-8 lift  and 1 guard. 

(e) Same  as ( d )  but  with  feeder can4al from  Beauharnois  canal  made 
naviga.ble  to,  enable vessels to and  from p0,int.s on  Lake St. Francis  and 
above  to  proceed  to  Lake  Champlain  without  descending  to  Lake St. 
Louis. The connection  from  C,au,ghnawaga to St. Johns would be  the 
same  as  in ( d )  . The  canal  from  the  junction  with thle Beauh'arnois  canal 
to  St.  Johns  wodd  be  as follows: Total  length of canal-37.5 'miles. 
Drop  in locka,ge from Belauharnoisl canal to St. Johnc+"4 feet.  Number 
of  locks-3 lift. 

( f )  Canal  from a point  6  miles  above  the lower end of Lake  St.  Francis  an 
the St. Lawrence  River to  a  point 3.5 miles south of St'. Johns  on  the 
Richelieu  River.  The  country  traversed  by  this  canal  was cosns'idered 
unfavournble  t'o  t,he  construction of a  canal.  Total  length of canal- 
56 miles. Drop  in  lockage  from  Lake St, Francis  to  the  Richelieu  River 
-57 feet. 

With t.he exception, of Mr. Ja,rvis  all  the  engineers  mentioned abo,ve recolm- 
mended a canal  from  Caughnawaga to  St. Johns; Mr. Jarvis  favoured  pro'ject 
(e ) .  The  depth of can,al  proposed was, 10 feet,  with  locks 230 felet long  and  45 
feet  wide.  Nothing  further  was  done  until 1870, when  a  private  co,mpany  was 
inco,rporated to build  a  canal  from  L,ake St. Louis  on  the St. Lawrence  River 
to  Lake  Champlain.  The  Company'sl  charter  was  extended from time  to  time 
but no work  was  over  done. 

I n  1895 at  the  request of the  United  States  Government,  Canada  appointed 
three  commissioners  to  act  with  a  similar  number  appointed  by  the  United 
States  to  in'quire  and  report on the  feasibility of building  a  system of canals 
to  open  the  Great  Lakes  to  ocean-going vessels. The  Canadian  Commissioners, 
in  their  Report of June  17, 1897, described  a projelct for  a  canal  between  the 
lower end of Lake St. Francis  and  the  Richelieu  River a t  St. Johns.  The 
length of this  canal  was  47  miles,  and  two  lift  locks  an,d  one  guard  lock Were 
proposed to overcome  the difference in level of 57 feet.  A  branch  canal 3.5 
miles  long  with 3 locks  with  a combined lift of 84  feet  was  proposed  to  provide 
a  connection  between  Lake  St.  Louis at  Caughnawaga  and  the  main  canal.  The 
depth  proposed  was  28  feet. 

I n  1898 the  Lake  Champlain  and St. Lawrence Shimp Canal  Company 
was  incorporated  by  Act of Parliament,  with  powers  to  develop  hydraulic  power 
and  to  construct a canal  from  the St. Lawrence  River  in  the  vicinity of Longueuil 
to  some point on the  Cham'bly  canal on the Richelieu  River.  Their  charter 
was  extended  from  time to  time,  the  last  extension  being  granted  in 1911. 
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In  1906, the  International  I~evelopment  Company, assignees of the  Lake 
Champlain  and St. Lawrence  Ship  Canal  Company,  applied  to  the  Interna- 
tional  Waterways  Commission  for  permission  to  construct  regulating  works  in 
the  Richelieu  River.  The  Commission,  in a joint  report  dated  November 15, 
1W6, refused  the  application of the  company  and  stated  that the applicant 
should  furnish conlclusive evidence that  private  rights  in  the  S,tates of Vermont 
and  New York would  n,ot  be  affected by  the  alteration of lake levels as pro- 
posed,  and  that,  the  works  should  not be undertaken  without  the  permission 
of the  Unitcd  States  Secretary of War and  should  be  operated  under  such 
regulations as he might  direct. 

I n  1911, the  above  named  company  submitted  plans  for  approval  to  the 
Dominion  Government.  According  to  these  plans,  the  company proposed 
to  construct a regulating  dam  across  the  river  at  Hospital  Island about, 5 
miles  north of the  international  boundary,  with  a lock at  this  point  to pass 
navigation.  Another  dam  was  to be built  at  Fryers  Island,  from  which  point 
a canal 14 feet  deep  and 21.5 miles long  left  the  river an,d crossed the  country 
to  the weslt to  enter  the St. Lawrence  River a t  Longueuil below Victoria  Bridge. 
Five  locks were proposed to  overcome the  74-foot difference in  water level 
between  the propos,ed regulated level of the Richelieu  River at Fryers  Island 
and  the St. Lawrence  River at Longueuil.  A  forebay  was to  be  excavated  from 
the  navigation  canal  to a power  house to  be located on the  shore of the  Richelieu 
river below t'he  upper  dam of the  Montreal  Light,  Heat  and  Power  Company. 
The  head  available  at  this s,ite was estimat.ed to be about 26 feet  and t,he  mi'ni- 
mum  power  available at, 17,500 horsepower. No action  was  taken  by  the  Gov- 
ern'ment on these  plans  and  the  company's  charter  was allowed to  lapse. 

The  various projeclts proposed  and  studied  from  time  to  time  for a deep 
waterway  between  the St. Lawrence  River  and  the  Hudson  River  resolve  thcm- 
selves  into five 'probable  routes  for  that  portion of the  waterway  between  the 
St. Lawrence  and  Lake  Champlain:- 

From  Lake St. Francis  overland  to  Lake  Champlain  at  the  mou'th of 
the  Big  Chazy  River,  about 6 miles  south of the  international  boundary. 
From  Lake St. Francis  overland t o  thc  Richelieu  River  above  St.  Johns, 
thence up the  Richelieu  River  to  Lake  Champlai'n. 
From  Caughnawaga on Lake St. Louis  to  the  Richelieu  River  above 
St. Johns,  thence up the  Richelieu  River  to  Lake  Champlain. 
From  Longueuil on the St. Lawrence  River  overland  to  the  Richelieu 
River,  thence up the  Richelieu  River  to  Lake  Champlain. 
From Sore1 on the St. Lawrence  River up the Richellieu River  to  Lake 
Champlain. 
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PUBLIC HEARINGS 

Summary of Testimony 

NEW  YORK 

The Commission  held  its  first  public  hearing  in  the  city of New  York  from 
November 19 to 21, 1936. 

E. L. Daley 
I n  his  opening statement Colonel E. L.  Daley of the  Corps of Engineers, 

U. S. Army,  who  had been  designateid to  assist  the  Commission in the engineering 
side of its  investigation,  pointed  out  that  his office was at  the  same  time engaged 
upon a somewhat  similar  examination,  in  response t o  the following  resolution 
of the Cornmittsee on Rivers  and  Harbors of the  Hous8e of Representatives, 
dated  January 16, 1935: 

“Reslolved by  the  Committee on Rivers a d  Harbors of the  House 
of Representatives,  United  States,  that  the  Board of Engineers  for  Rivers 
and  Harbors  created  under  Section 3 o,f the  Rivers  and  Harbors  Act, 
approved  June 13, 1902, be, and  is  hereby,  requeste’d  to  review  reports 
of deep  waterways  between  the  Great  Lakes  and  the  Atlantic  tide  waters 
submitted  in  House  Document  No. 149, 56th  Congress, Second  Session, 
with  a view to  determining  the  feasibility of constructing  a  waterway  from 
Saint  Francis on the  St.  Lawrence  River  to  Lake  Champlain  and  thence 
to  the  Hudson R.iver, a t  Albany,  New York.” 
Colonel Daley  eqlained  that  House  Document No. 149, referred  to  in  the 

Resolution,  was  a  report  dated  June 30, 1900, by  a  Special  Board  designated 
and  appointed  by  the  President  in  conformity  with  the provisions of the  Sundry 
Civil  Act of Congress of June 4, 1897. In  accordance  with thiss Act  and supple- 
mental  acts,  the  Report included  studies of several  deep  waterway  routes 
beteween the  Great  Lakes  and  the  Hudson  River.  The  work of the  Board occu- 
pied about t’wo years  and  constitute’d  an  actual  survey of the  routes consi’dered. 
I n  addition  to  making a. review of tha t  report, Colonel Daley’s  office  had been 
requested  to  make  an  examination  and  survey of the following  routes: 

“Deep  waterways  to  connect  Lake  St.  Francis on the  St.  Lawrence 
River  with  the  Hudson  River a t  Albany  by  way of Lake  Champlain,  with 
a view to  determining  the  feasibility  and  the  cost of such a connection 
between the  St.  Lawrence  waterway as proposed by  treaty,  and  sheltered 
waters of the  Atlantic  coast  between  Boston,  Massachusetts, and Norfolk, 
Virginia”. 
Because of the close relationship  between  these  two  studies, Colonel Daley 

said  that he  had been authorized  by  the Chief of Engineers to  submit  a  single 
report  to  embrace  both a review of the  matters  in  the  Resolution of the  Com- 
mittee on Rivers  and  Harbors  and  a  preliminary  examination of the  last- 
mentioned  item  in  the  Rivers  and  Harbors  Act of August 30, 1935. As these 
two  examinat,ions  related to  the  same  general field  covered by  the  Reference 
to the Commission, the  three  investigations,  would, so far  as  the Corps of 
Engineers  was  concerned,  be  carried on simultaneously. 

24 
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Leland Olds 
Mr. Leland  Olds,  an  economist on the staff of the  New  York  State  Power 

Authority,  testified on behalf of the  Champlain  Valley  Council.  He  submitted 
two  maps,  the  first  entitled,  American  Flag Services  in Foreign  Trade,  and  the 
second,  Proposed  Hudson-Champlain  Seaway  as a link in United  States  Inter- 
coastal  commerce.  (Olds’  Exhibits 1 and 2) .  

Mr. Olds made  it  clear at  the  outset  that  the  Champlain  waterway could 
only  be  considered as  a  branch or alternative  outlet  for  the  St.  Lawreme 
deep  waterway. His purpose  was  to give what  might be called an economic 
birds-eye  view of the  larger  project  in  relation  to  the proposed Champlain 
waterway.  He  submitted  a  Memorandum on the  Economic  Aspects of the 
Hudson-Champlain  Seaway  Project. 
It was filed as  Olds  Exhibit  No. 3. 

Interdepartmental Survey.-Mr. Olds  filed a  report  prepared  by  an  Inter- 
departmental  Board  for  the  President of the  United  States  in 19833-34, entitled 
“ Survey of the  Great  Lakes-St.  Lawrence  Seaway  and  Power  Project ” (Olds 
Exhibit  No. 4) .  The  survey is in  four  parts  as  follows: 

Par t  1. Reports  prepared  by  the  War  Department as to  the engineering 
and economic advisability of the proposed Great  Lakes-St. 
Lawrence  improvement. 

Par t  2. A  report  on  the  Great  Lakes-St.  Lawrence  seaway,  dated  January 
6, 1934, prepared  in  the  Department of Commerce. 

Par t  3. A report on the  Great  Lakes-St.  Lawrence  seaway,  dealing  with 
the  matter of land  and  water  transportation,  with  analysis of 
Interstate  Commerce  Commission  data,  furnished  by  the  Inter- 
departmental  Board. 

Par t  4. A report on the economic advisability of the  St.  Lawrence power 
project,  prepared  by  the  Federal  Power  Commission  with  the 
co-operation of the  Power  Authority of the  State of New  York. 

Mr. Olds  pointed  out that  the  Federal  Power Commission, the U.S. Engineers’ 
Office of the  War  Department,  the  Department of Commerce,  and  the  Power 
Authority of the  State of New  York,  co-opesated  in  the  preparation of the 
Report,  with the assistance also of the  Interststtc  Commerce Commission. 

Inter-coastal Trade.-”Discussing the prospective  commerce that  might be 

“We find that  in  the  Great Lakes-St. Lawrence  tributary  area,  the 
area  that  would find an  outlet  through  this proposed  seaway, that  would 
find  a  means of securing its  raw  materials  and  other goods imported or 
brought  from  other regisom of the  country  through  this seaway-we find 
t,hat  in  this  area we have a total  population of something  over  forty-two 
million  people,  which  compares  with  a  population of approximately  fifty 
million  people  in the  Atlantic  coastal  area.  In  other words,  simply  in  terms 
of the  Atlantic  coast  in  relation  to  what would  become the  Great  Lakes 
coast if this  seaway were opened, we have  a  relationship  established  between 
approximately  forty-two  million  people  living in the  Great  Lakes  tributary 
area  and  approximately  fifty  million  people  living  in  the  Atlantic  coastal 
area.  This is an  important economic fact, because  those  vast  populations 
are  both  producers  and  consumers,  and  to  a  very  considerable  extent  in  our 
highly  integrated economic order,  they  are  purchasers  and  consumers of 
each  other’s  products;  there is a flow back  and  forth  from one region to 
the  other  wherever  you  have  a  producing  and  a  consuming  population 
of great  magnitude.  Now,  this  proposed  Lake  Champlain-Hudson  river 

expected to use the  Champlain  waterway  route,  Mr. Olds said: 
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route  affords a direct  natural  connection for cargo vessels moving  in  inter- 
coastal  trade between this  Great  Lakes  area  and  this  Atlantic  seaboard 
area.’’ 

Resources of Inter-coastal areas.--[-[We can  measure  in  another  way  the 
importance of this  inter-relationship  that will  be  established-in terms of the 
value of manufactures  in  the  two  areas.  In  the  Great Lake’s-St. Lawrence 
area  the  1929  value of manufacture  was  approximately $28,00~0~,0~,000. I n  
other  words, we are  bringing  into a movement of freight  through  large  cargo 
vessels that  need not  break  cargo,  a region with  approximately $28,000,000,000 
of manufactures  in  normal  periods,  and  that is being tied in with  the  Atlantic 
area which has a manufacturing  output of approximately $33~,000,0.010,000.  Of 
raw  materials in the  two  areas  there  are  approxirnatcly $16,000,0(ED,0~00 in  the 
Great Lakcs, and $17,000,0~00,000 in  the  Atlantic  area.  This cut-off we are 
discussing  to-day would connect  not  only  the  Atlant,ic  area  but also the Gulf 
area.  The Gulf area  has a population of approximately  twenty million  people, 
and  a  rnanufacturing  output of something over $4,3140,000,000, with  about 
$2,685,000,000  in raw  materials  required  for  that  manufacture.  Finally,  the 
Pacific  coastal  area has a population, which  will also be brought  into  direct 
low-cost  connec,tion with  the Great Lakes  area, of approximately  ten  million, 
and  a  rnanufncturing  output of approximately $.5,000,000,000. I am bringing 
this  out  at  this  point  simply  to  indicate  thc  basis  upon which I have  estimated 
the  inter-coastal  commerce  that  can be immediately  expected ~o flow via  this 
propos,eld Lake  Champlain-Huldson  river  route.’’ 

Panama Canal.--“We have  in  the  Panama  Canal a somewhat  similar 
economic picture.  The  Panama  Canal  not  only  serves  an  importanlt  purpose 
in terms of foreign commerce,  but  also  affords  an  important  means  for low cost 
transportation  between  the  Atlantic  and Gulf areas, and  the  Pacific  coast  area. 
Actually  over a period of several  years prior to  the  depression,  approximately 
lO,O~OO,OQtl tons of freight  moved  in  inter-coastal  trade  through  the  Panama 
canal.  Now,  the  estimates I am  using  here  for  inter-coastal  trade which nlay 
be immediately  expected  to flow through  this  Champlain-Hudson  route  are  based 
on a comparison  between  the  freight  that is now flowing through t.he Panama 
canal  between  these  various economic regions,  and  the  relative  importance of the 
inter-connection  in  terms of the economic factors I have  just  mentioned  when 
we make  it possible for  cargo vessels to move as easily  into  the  Great  Lakes 
area as  they  to-day  move  by  way of the  Panama  canal  from  the  Atlantic 
seaboard  to  the  Pacific  seaboard. On that  basis,  rough  approximations would 
show  inter-coastal  t,rade flowing into  the  Grest  Lakes  through  this  Champlain- 
Hudson cut-off in the  amount of approximately 3,6OQ,OOO t,ons, and  an  inter- 
coastal  trade  outbound  from  t’he  Great  Lakes  area of approximately 2,401),000 
tons. 

“Altogether,  on  the  basis of these  estimates,  including  both foreign and 
inter-coastal  trade,  and  both  ingoing  and  outgoing traffic, my estimat’e  is that  
the  Hudson-Champlain  route would have  very  early in its  history  after  its 
completion  available  approximately 12,000,000 tons of traffic.” 

Foreign Commerce.-Mr. Olds  estimated  the  foreign commerce that  would 
use the St. Lawrence  waterway as amounting  to 5,742,000 tons  imports  into  the 
Great  Lakes  area,  representing a saving of approximately $5.56 a ton,  or a 
total of $34,000,000, and 7,471,000 tons  exports,  representing a saving of $7.02 
per  ton, or a total of $44,810,000. On  the  basis of estimates  for  inter-coastal 
commerce by  the St. Lawrence  waterway,  it  was  found  that  the  approximate 
figures  would be 3,600,000 tons a t  $3.94 a ton,  or $14,180,000 inbound,  and 
2,400,000 tons a t  $3.94 a ton,  or $9,456,000 outbound. 
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Savings by Water Route.-Mr. Olds  maintained  that  in  addition  to  the 
estimated  savings  by  the St. Lawrence  route  between  the  Great  Lakes  and  the 
sea,  there would be additional  savings  not  only  in foreign trade  but  also  in 
inter-coastal  trade,  if  the  Champlain cut-off were used. In  terms of foreign  trade, 
this  additional  saving would, based on approximately 1512 vessel transits a t  a 
s8,ving of $1,820 per  tranfsit,  amount t o  about $2,752,000. Ia inter-coastal  trade, 
on the  basis of 1,400 vessel transits,  with  a  saving of $1,820, there would be an 
additional  saving of $2,548,000. Mr.  Olds  added: “So that  roughly,  taking 
all  these  figures  into  consideration, I think  it  is  a  fair  estimate  that  the  entire 
Great  Lakes-St.  Lawrence  seaway  project,  including  this  Champlain cut-off, 
will mean a saving closely approximating $100,000,000 a  year in the  cost of 
transportation.’’ 

Creation of N e w  Traffic.-After discussing  the effect the  opening of the 
Panama  canal  had on commerce between the  Atlantic  and  Pacific coasks of North 
America, Mr. Olds emphasized  the fa.ct that,  while  a  certain  amount of heavy  bulk 
s8hiprnents that  formerly moved by  rail now  went. by  water  through  the  canal,  the 
railways were actually benefited because  they were carrying a considerably 
larger  percentage of traffic that  pays  the  highest  frcight  rates,  and  the  canal, 
because of the  cheaper cost of water  transportation, was carrying traffic which 
would never  have flowed betwccn  the  Atlantic  and  the  Pacific if there  had  not 
been this  cheap  water  route.  He  argued  that th,e same  thing would happen if 
the  Champlain  route were opened-that in  fact  much of the traffic by  that  route 
would not be taken  from  the  railways  but would  be new traffic created  by  cheaper 
transportation  facilities. 

Potentialities of Route.-Concluding an  analysis of the  data  contained in the 
“ Survey of the  Great  Lakes-St.  Lawrence  Seaway  and  Power  Project’’  (Olds 
Exhibit No. 4 ) ,  Mr.  Olds  said:- 

“ I n  closing what I have  to  say, I would like  simply  to  re-emphasize 
one  point  and  that is that  in weighing the  importance of a  waterway  project 
such as  that  which is  before  the  Commission  to-day we are  dealing  primarily 
with  a connection  between  economic areas,  between regions of economic 
importance,  in  terms of agriculture,  in  terms of mining,  in  terms of industry, 
on the one hand,  treating  them as producing regions ; in  terms of  consump- 
tion-Consumption of raw  materials,  consumption of non-consumer goods, 
on the ot’her hand;  and if we can look a t   the  problem  with  imagination we 
will see that  figures such as are presented  in  most  reports  represent  simply 
the  stepping  stones t o  a conception of this  waterway,  not  to-day,  not  ten 
years  from now, but  in  terms of what it will  mean  in  the life of the  country 
twenty  or  thirty  years  from now, a life  which i t  itself has  helped  to  create 
and  expand. 

“ In  other  words,  the  figures  that  were  compiled  by  the  Department of 
Commerce  in  Document No. 116, whereas  they  actually show nothing specific 
or directly  about  traffic;  whereas  they  say  nothing  about  tons of steel  or 
tons of wood or tons of rubber  or  tons of automobiles  moving,  actually  they 
show that  underlying  such  a  project  as  this  there  are  dynamic  potentialities 
which mean  that  once  you  create  an  int’erconnection  that dsemonstrably 
means lower transportation  costs,  you  have  created  an  agency  which  will 
build  its  own  con~merce  rather  than  take  commerce  away  from  other agencies, 
and  in  doing so will  build up  the economic  regions of the  Great  Lakes  area, 
the  Atlantic  area  and  the  Pacific  area, which i t  will  serve  as low cost 
interconnection.” 

Champlain  Route  linked  with  St.  Lawrence  Waterway.-During  the cross- 
examination of Mr. Olds, Mr.  Keiser  made  a  statement  which  it  is  important  to 
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put on  record  because it  apparently  represented  the views of all  interests a t  
the  hearing which supported  the  project. Mr. Olds  had  said:- 

I consider the  thing  as economically important  as  an extension of the 
Great  Lakes-St.  Lawrence  seaway,  not  as  a  separate  waterway  project.” 
Mr. Keises  commented, ( L  I may  add  that   that  is the  contention of the 
Champlain  Valley  Council,  and,  as  far  as I know, of most of the  proponents 
of this  project,  that it is  economically  sound  in  conjunction  with  the St. 
Lawrenc.e  development,  and  is  not  economically  sound otherwise.” Opponents 
of the  project were  in  agreement  with  the  proponents to  the  extent  that  they 
all believed the  Champlain  waterway could not be seriously  considered as 
an  independent  project. 

Robert R. Dunn 

in  support of the St,.  Lawrence  Deep  waterway. 

F. S. Keieer 
Mr. Keisler, Traffic  Commissioner of the  Duluth  Chambe,r of Com- 

merce,  appeared o,n behalf of the  Champlain  Valley  Council  and  made a direct 
statement on behalf of that  organization.  He filed Keiser  Exhibits 1 to 17 in- 
clusive and  commented  upon  the evidmence they  contained. 

His  Exhibit 1 consisted of a map showing the proposed  deep  waterway  from 
the St. Lsawren,ce via  Lake  Champlain  to  the  Hudson.  Mr.  Keis’er  said  that 
the  plan  most  generally aplproved by  the people  he represented would be csnaliza- 
tiomn fr0.m a  point  six mil’es east of Montreal  to  the Richelieu  River,  the  develop- 
ment of the Richelieu  River  into  Lake  Champlain,  the  deepening of the  necessary 
ports on Lake IChamplain, the deepening of the channel  #between the  Hudson  River 
and  Lake  ‘Champlain, so as  to  furnish  a  draft of 30 feet  along  the  entire  route. 
‘‘ From a traffic standpoint ” he said, “ the  distance  from  Mont’real  to  New  York 
by  this  route is 375 statute miles,  and the distanc’e  around  thro’ugh  the  St.  Law- 
rence  from  Montrea,l t o  New  York is about 1,680 miles; s,o the  actual  savinlg in 
distance  contemplated  in  this  development,  in  round figures,  is 1,300 miles’.” He 
continued, “ It is  approximat.ely the  same  whether you use any of these routes.” 

Deep  Channels  Essential.-On the  question of deep draft  navigation, Mr. 
Keiser  said:  “Let me state  tha,t  the on,lmy water  transportation  that  is  really chea,p 
is water  transport,ation  that recognizes  deep draft.  When  you  have shallow 
draft,  contemplating  as  it does a transfer of lading  generally  twice  en  route, 
contemplating  further  as  it does restricted  navigation,  you  have  absolutely 
killed the  very  reason for the existence of water  tranzsportation.” 

Asked  by  the  Chairman  as  to whaat he #meant  by  ,shallow  draft  and  deep 
draft,  Mr.  Keiser replied: “I ‘should say  that  when  you  get 20 feet  and  over  you 
begin to get  into econo,mical tran,sportation. I mean  as  compared  with  other 
classes of transportation.  But  ordinarily  water  transportation  has  many  handi- 
caps, so tha t   a t  even rates  it would  never be used as  compared  with  rail  trans- 
portation. It is only  because i t  is  cheap that  i t  is  used,  because it is  obvious that 
it  takes longer to  ha,ul it. It requires  certain classes of  traffic  that could be 
handled  only  by  watcr.  Unless  water  affords  comprehensive  savings  under 
competing modes of transportation,  it will  never be used. That  is the  outstanding 
reason  why a 12-foot draft in  Ncw  York  State  has  never  been  a success. It is the 
reason  why, as I see it, the  Mississippi  River  has  never been a success. I mean, 
success tha t  you naturally expect t o  folllow the develo’pment ,of water  trans- 
portation. 

Mr.  Dunn of the  Great Lakes-&. Lawrence  Tidewater  Association  spoke 
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‘‘ The  ‘minute  you begin to  get int,o’ shallow  draft,  you begin to  get  into  an 
expensive  proposition that  does not  pay  you  to  handle  your  freight  that  way,  and 
therefore shjallow draf t  propositions  do  not  pay for themselves  because  they  do 
not  attract traffic.” 

Asked  if he considered  anything  under  a 20-fo,ot draft  as  shallow,  Mr. 
Iceiser  said:  “Yes, ,out on our  lakes we have  about a 20-foot draft,  and  there 
is a  tremendous  tonnage  on  the  lakes,  but I do not  know of any  other  shallow- 
draft  proposition,  although I have  not  made a careful’  study of it  in  all  the 
sections of the  country, t,hat has  ever been what I call a paying  water  proposi- 
tion.” 

Mr.  Keiser filed  his Exhibit 2, containing  ‘statements  showing  the  saving  in 
distance by the  use  of  the  Champlain cut,-off from  representative  points  in  the 
Great  Lakes  area  and  Atlantic  seaboard  points;  showing  estimated  rates 
applicable  via  S8t.  Lawrence  ,and  via cut.-off, all-water  between  Chicago’,  Duluth 
and  Portland,  Me.,  Boston,  Providence  and  New  York; of current  rail  rates; of 
current  lake  and  rail  rates;  and  comparison of average  current  rates,  all  rail  and 
rail-lake,  with  estimated St. Lawrence  and cut-off rates  on  package  freight 
between  Chica.go,  Duluth  and  At.lantic  seaboard  points. 

Importance of Inter-Coasfnl  Trafic-Discussing  this’  Exhibit,  Mr.  Keiser 
held that  the  great  value  of  the  St.  Lawrence  waterway  and  the  Champlain 
cut-off was  not  in  the  prospective  export  and  import traffic, but  rather  in  the 

‘ coastwise  anld  inter-coastal  trd3c.  His  figures showed that  the  percentage 
between  these  two classes of traffic  was. about 90 per  cen’t  coastwise  a8nd  inter- 
coastal  and  ten  per  cent  export  and  import.  He  admitted  that  that  was  not  a 
normal  condition,  and  that  possibly if export  business  came  back it would 
represent a larger  proportion,  but he did  not believe that  at  any  time  within  the 
last  twenty-five  years  had  the  export  and  import traffic of th.e United  States 
amounted  to as ‘much as t,wenty-five  per  cent of the  coastwise  and  inter-coastal 
trade. 

Mr.  Keiser  explained  that  all  figures  in  his  exhibits  related  to  United  States 
traffic as he had  not been able  to  get  the  Canadian figures. 

Narrow Margin of Profit.-Mr. Keiser filed his  Exhibit No. 3, which con- 
tains R stat,istical report of lnk’e commerce through  the canals at  Sault Ste. 
Marie,  American  and  ICanadian,  for  the  ten-year  period  from 1926 to  1935 
inclusive. H e  said  that  t’he figures,, which covered only  Lake  Superior  tonnage, 
were offered merely  to  suggest  what  deep  draft  navigation  on  all  the  Great 
Lakes,  with  reasonable  freight  rates,  would  mean  in  terms of tonnage. “ It is 
axiomatic,”  he  said,  “and  this is particularly  true of later  years,  that  business 
is not  handled as it used to  be;   i t  is  handled on a  narrower  margin of profit,  to 
such an  extent  that  the  manufacturer or distributor is forced to use the  cheapest 
possible  mode of transportation  in  order  to live. I say  without  any  qualification 
at all  t,hat  if  this  canal is built,  there will,  be no  question as  to  plenty of tonnage 
being  available; one lake would support  it, when there  are  three or four  to 
support  it.” 

Mr. Keiser’s Exhibit No. 4 contains  a  statement of freight  passing  through 
the locks a,t  Sault  Ste.  Marie, 1926 t,o 1935 inclusive. 

His  Exhibit No. 5 purp0rt.s to show the presenjt sea  coast of the  United  States 
a.nd the  additional milea,ge that  would be added if the  St.  Lawrence  waterway 
and  the Csh,amplai.n cut-off were  built. 

Mr. Keister’s Exhibit No. 6 shows the  number of passages,  the  freight  om- 
ried  and  the  avera,ge  freight  per  vessel  moving  through  the St. Mary’s River 
for th.e years 1910 t o  1932, b0,t.h inclusive. 
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Tonnage  Statements.-The  purpose of Exhibit No. 7 waa to sh'ow the com- 
prehen'sive  nature of the  movement of commodities  such as asphalt,  cement,  coal 
and  coke,  grain  and flour, t h a t  moved  heavily olver the  Great  Lakes  water  routes. 

I n  Keis'er  Exhibit No, 8 is  shown  the  tonnage  that is m,ov,ing through 
At.lantic  coast, Gulf coast,  Pacific  coast and Great  Lakes  ports,  imports  and 
exports, as w,ell as domestic traffic o.f the  United  Stat,es.  Mr.  Keiser  drew  atten- 
tion  to  the  point  that  whereas  thfe  imports  amounted to anly 35,000,000 tons 
and  the  exports t o  43,000,000 tons,  the dome,stic  traffic represented 281,000,000 
tom. These  statistics  related to  the  United  States alon,e and  did  not  include 
Canada. 

In  filing  his Exhibit  No. 9, Mr. Keiser  pointed  out  that  it  showed  over a 
period of years  a  comparison  of  the  tonnage  moved  in  foreign traffic an,d  domestic 
traffic,  on the  Atlantic,  Gulf  and  Pacific  coasts, also foreign and domestic  (United 
St,ates) traffic  on the  Great  Lakes. 

I n  his  Exhibit  No. 10, Mr. Keiser  prese,nted a statemenk  'comparing  foreign 
with  coastwise  tonnage at   the  ports of Portland,  Me.,  Boston,  Providence, 
New  Haven  and  Bridgeport. 1' You will  see," he  said, " th'at  t,he  relatio.nship 
of  foreign  tonnage  t'o  domestic  tonnage or coastwise  tonnage  is as' E4.41 to  100." 

Frank S. Davi,s 

As'sociat,ion of the  Boston  Chamber of Commerce,  said:- 
Commentin,g  upon  Exhibit No. 10, Mr. Davis,  Manager of the  Maritime 

" T h e  witness  presents a stat,ement  that sholws a surprisinlg increase  in 
the volumfe of domestic  traffic.  Tha,t  is truce; it hlas increased,  but  the 
increme is not  in  commodities  that  concern  him  in  the  western  part 0.f the 
country, or that  would  move d'oiwn through  this  waterway.  Anthracite coal 
would not  move  from  eastern  P'cnnsylvania  around  thro'ugh  the  Great  L,akes 
anld  through  the St. Lawrence  and  back  int,o  New  England.  Anthracite 
coal would move by t,he Atlantic  coaslt routes!. Petsolmeurn  from Tmexas would 
not come up  the  Mississippi,  through  the  Great  Lakes, an,d down  the  Hudson 
River. It would  traverse  the  natural  rout,es  over  which petrolmeurn is bound 
to  move  from  Texas anld the  mid-co,nt,inent field." 

F. S. Keiser 
Replying  to  a  comment of the  Chairman, Mr. Keis,er said:- 

" There  are  two  factors  in  water  tran,sportlation: one is' bulk  freight 
an.d t,he other is  package freight,. I have  not  dealt a.s yet  with  estimates or 
ra,t,es8  wit8h regard  to  bulk  f,reight  which Mr. Davis  talks  about; I have 
sim,ply given you a picture of the  savings  that would be coatlemplated on  
'package  freight',  high-grade  freight,  and as far as t,hese tonnage figures are 
.concerned, I have  made  a  clear-cut'  presentat-ion as to  what  they  are  accord- 
ing to  government  reports. . . . I do not  care  what  the  commodity is, 
whet,her it, is a  bulk  co'mmodity or a package colmm,odit,y; i t  will  move on 
this r0ut.e if the  savings  are  there to  justify  it." 
Exhibit No. 11 shows export shipmentls of all  kinds of grain  from  Duluth 

through  Canadian  and  American ports for  the  years 1920 to 1935 inclusive. 
Refrigeration.-Exhibit No. 12 shows  the  movement of package  freight  from 

Duluth  to  Buffalo in the  first,  nine  months of 1936 and  the  estimat>ed per cent  and 
tonnage of such traffic that, would  be available for the  Champlain cut-off. This 
package  freight at  present moved by water  and  rail  routes. Mr. Keker informed 
the  Commission  that  in 1914 t,hree  boats  operating  out of Duluth were equipped 
experimentally  with  refrige'ration so that  they  could  handle  dairy  products.  That 
service  went  into effect in  the  spring of 1916. Sin,ce that tilme the  shipment, of 
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dairy  produ,cts  out of Dulut#h  by  one  boat,  had  jumped  fro,m  nothing to  69,000 
tons  per  annum.  “Every  package  boat  khat  serves  Duluth  is now equipped 
wit.h refrigerat,or boxes, and  that  is t.h,e most  intensive  service  we  have.” 

Rail  Freight  Rates Increase.-Discussing  t.he increase  in  freight  rat’es On 

(i There  is a saturation  point  in  freight  rates  t,hat  you  cannot go beyond 
with imtpunity. YO~U  can go so far beyo’nd that  you  choke  off  distribution. 
I n  &her  words,  constantly  raising  freight rates isola,tes  communities one 
frolm another. It drives  long-haul  tran6portation t,o short-haul  tsans’porta- 
tion  and  thence  to,  trucks.  Why  the  rail  carriers d.0 no’t se’e tha t  is incon- 
‘ceivable t o  me. I think  some of them  do slee it, but  in si0 fa’r as we have 
been able  to  see,  th,ere  has been a  constant  up-tread  in  rates.” 

“We  have  long  since  reached  this  saturation  point  in  t’his  country. 
From  the  middle  west we have  got  our  raw  products  in  and  finished  products 
out on a  more  reasonable  transportation  charge ; and  that  is  exactly  why 
we came  to you t,en or twelve  years ago  on the St. Lawrence  project, 
and  why I am here  to-day  asking  you  to  ratify  this  plan.” 
Exhibit  No. 13 shows  the  population,  area  per  square  mile,  number of 

counties  in  New  England  and  their  population  per  square  mile,  bordering on 
the  Atlantic,  compared  with  the  same  information  in  New  England  counties 
not 9’0 located.  This  Exhibit  is designed to show the  importance of deep  water 
navigation. 

railways,  Mr.  Keiser  said:- 

Wheat Rates.-Keiser Exhibit No. 14 gives the  rates on wheat  (domestic) 
through  Buffalo  to  New  York  from 1889 to  1936 inclusive. It gives the  rates 
in  cents  per  hundred  pounds for the  rail  haul easlt of Buffalo.  These  rates 
vary  from 7 - 5  to 22.67, in 1892 and 1921. Mr. Keiser  added  that  as con- 
hasted  with  these figures, grain  was  handled on the  lakes  for  as  little  as 2 cents 
per  bushel,  and  he  had  known  it  to be as  low as  one  cent per bushel. 

Canal I’rafic.-Keiser Exhibit No. 15 compares1 the  t,onnage  carried  during 
the pas$ seventeen  years on Canadian St. Lawrence  canals anld the  New  York 
State  Barge  canal.  The  purpose of the  Exhibit, as explained  by Mr. Keiser,  was 
to show that  shallow  draft,  n’avigation d0c.s not  attract.  bus’  l~nes,s. 

Keiser  Exhibit  No. 16 consists of a  statement  taken  from  the  Report, of 
Public  Works of the  State of New  York,  showing  the  tonnage  and  commodities 
moving  over  the  Barge  canal, 1926 to 1935 inclusive. 

Keiser  Exhibit  No. 17 shows  the  trade  and  tonnage  on  the  various  canals 
in  the  State of New  York, 1926 t o  1935 inclusive. 

Effect  of Panama Can,al  on Railroads.-Discussing the effect of the  Panama 

“There  was  a  tot’al  tonnage of 4,882,455 tons pas’sed through  the  Panama 
canal  in 1915. I n  1929 that  tonnage was 30,663,006. There  is  a period 
of fifteen  years. 

“During  the  same  period of 1915-1 speak  now of the  western  railroads 
tha t  would compete  with  the  Panama canal-their tonnage  was 449,329,’i)OO 
tons. I n  1929 that   had increased to 727,098,787 tons. 

“In other  words,  the  traffic  through  the  Panama  canal  actually gainetd 
during  that  period 25,774,552 tons,  and  during  the  same  period  with  these 
competing  railroads  there  the  tonnage  gained  in  actual  tonnage  just  eleven 
times, or almost  eleven  times  that  amount,  or  in  the  neighborhood of 
277,000,000 tons. 

Canal  upon  the  western  railroads, Mr. Iieiser said:- 
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“That would seelm to  indicate  that  there is at  least food  for  thought 
in  the  idea  that  the opening up of any deep  water  project bui18d,s the  country 
to such an extent.  as  to offer a  compensating traffic to  any  that  might be 
diverted.” 

Cornelius H. Callaghan 

on Mr. Keiser’s testimony  said:- 
Mr. Calllaghan, Maritime Association of t.he Port  of  New  York,  commenting 

(‘Mr. Keiser  has  state.d  that  the  Port of New York would  benefit.  We 
all  understand  that  these sheamship  services from  New York and  North 
AtJantic  and Gulf ports  have been built  up  after  many  years of severe 
struggle,  and i t  is  necessary  that,  there  be  stdbility of rates.  They  are 
all  controlled by conferences,  and the stalbility of rates  is  a  very  tender 
thing;  it  takes  little  to  upset or demoralize it. If this  cut-off  is  made, a’nd 
it  is  all  predicated  upon  the  canalization of the  St.  Lawrence,  and  the  tramp 
ships of Europe  and  the  world go up  the  St.  Lawrence  carrying  this  freight, 
it will  be utterly impossible to  maintain  stability of rates on our steamship 
lines, our American  merchant  marine,  from  the  Atlantic  seaboard  to  the 
Gulf,  and  the  other  ports of the wor1.d.” 

F. F. Estes 
Mr. Es’tes,  represe,nting  the  National  Coal  Association of Washington, D.C., 

stated  that  t’his Association  represented  in turn  the  soft coal producers of the 
United  States.  He  asked  and  was given  permission to  file a  brief. 

R. A. S c h d  
Mr. Schaff appeared  on behalf of the  New  Engla.nd  Association of the 

Brotherhood of Locomotive  Engineers. H e  testified tha t   a t  a  meeting  in  Hart- 
ford  on Octolber 17 and 18 the Association  voted  in  opposition to  the proposed 
Champlain  waterway. “It will,”  he said,  “eliminate  engineers,  firemen,  brake- 
men,  conductors,  car  men  and everylbody  else working  on the railroads. . . . . 
We are opposed to  the  canal  for  the simple reaslon that  the  public  pays  the bill.” 

Fred N. Oliver 
Mr. Oliver  entered  appearan’ces  for himself and Karl K. Michelet, as 

representing  the  Railroad  Security  Owners  Association.  He  asked  for  and 
was  given  permission to  file a  written  statement. 

Murray K. Hart 
Mr. Hart  appeared  on behalf of the  New York State  Economic 

Council,  and  asked  for  an’d  was given  permission to file a brief against  the 
proposed  waterway. 

Clare B. Tefft 
Mr. Tefft, Traffic Director of the Toledo  Chamber of Commerce,  testified 

on  behalf of the  proponents. “It might be  said a t  the  outset  that  it  is 
exceedingly  difficult  to’  secure an  absolute  break  down of rail  tonnage  between 
Toledo  and  eastern  points,  became  such  a  break down of tonnage is only  avail- 
able  in  the  records of the  several  railroads  serving  the  involved  territory. I n  
the  case of water-,borne commerce i t  is not so  difficult. Durin’g  the  year 1935, 
by referring t o  the U. S. Army  Engineers’  Report  for  the  Great  Lakes  district 
on tonnage, we find 206,000 tons of water-,borne commerce  which  could in  every 
instance  have used the  projected  Lake  Champlain  canal  as  an  alternative  route. 
That  of course was  actual  movement,  but  it  is  altogether  likely  that  with  a 
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sufficient  depth  to  permit  the  operation of vesls'els with  a  greater  draft,  a  market 
might  be  devel#oped,  for t:xample, for  bituminous  coal  from  the Ohio and  Inner 
and  Outer  Crescent fie'lds. 

[[ To those  who  are  not  familiar  with  the  coal fields, I might  say  that  the 
Crescent fields are  just  outside  the  coal fields in Ohio and  West  Virginia.  That 
territory  lying  adjacent  to Ohio and  the  Outer  Crescent fields is  stripped  just 
beyond  the  Inner  Crescent fields." 

Cheap  Water Routes.-['Having some  knowledge of the  flow 'of rail  traffic, 
i t  is  safe  to  say  that  in 1935 approximately one and  a  half milIion tons of 
freight  moved  between  Toledo  and  the  territory  in  the  east  which would be  served 
directly  or  indirectly  via  the  proposed  Lake  Champlain  route. It is difficult 
to  make  predictions  as  to  the  tonnage  which  might  be  developed  for  such  a  route, 
although  there  are  certain  factors  present  in  our  transport'ation  picture  which 
might  tend t o  bring  favorable  reactions  toward  such  a  route.  It' is. generally 
admit,ted  that one of the  major  problems of to-day is that  of distribution,  and, 
of course,  the  factor of transportation is predominant  in  this  problem.  All 
other  things  being  equal it is  obvious that  tonnage will always be attracted  to 
those  forms of transportation which offer the  greatest  economy. 

'' It has  always been an accepted  fact  that  the  cheapest  mode of transporta- 
tion  is  over  natural  highways.  In  considering,  however,  the  cost of moving 
commerce  over an  artificial  waterway,  there  must be balanced  against  the  initial 
cost and  maintenance of such  projects,  the  savings  which  may  thereby  be  made 
in  transportation costs. If t,hese effected savings will in  any  given  normal  period 
of years  liquitlatc  such  initial :md attendant  annual  maint,enance cos8t, then  i t  
would seem to us  there  can  be no question as to its justification." 

Leonard Simms 
Mr.  Simnls,  Manager of the  Transportation  Department of the  Detroit 

Board of Commerce,  testified on behalf of the  proponents. H e  filed five 
exbibits,  the  first  showing  tonnage  and  value of commerce  passing  through the 
Detroit  River,  the  second,  freight  tonnage  through  the  Sault  Ste.  Marie  Canals, 
the  t,hird,  freight  tonnage  through  the  New  York  State  Barge  Canal  system, 
these  three  all  for  the  years  1925  to 1935 inclusive;  the  fourth  showing  new  car 
registrations  (automo'biles)  in 1935 and 1936 in  Connecticut,  Maine,  Massa- 
chusetts,  New  Hampshire,  part of New  Jerspy,  part of New  York  State,  Rhode 
Island  and  Vermont;  and  last, a stat'ement  showing  expenditures  by  the  United 
States  Government on the  improvement of eight  Great  Lakes  ports. 

Great Lakes Trafiic.-Mr. Simms  commented  upon  these  exhibits,  the 
figures of which  are  assumed  to  support Mr. Tefft's  statement. Mr. Simms 
brought  out  the  facts  that  in  the  peak  year 1929, over 110,700,000 tons of traffic 
passed  through  the  Detroit  River,  the  value of which  was $1,195,700,000. I n  1935 
t)he  tonnage  amounted  to 75,779,000 with a value of well over one  billion dollars. 

The second  exhibit  was des'igned primarily  to show thak  there  was a sub- 
stantial  movement of traffic  not  attrilbutable to  Lake  Superior. 

The  special  purpose of the  third  exhibit  appeared  to be to show the  difference 
in  tonnage  through a canal of limited  depth  and  deep  water  channels. 

I n  connection  with  the  fourth  exhibit,  Mr.  Simms  emphasized  the  fact  that 
a  very  large  number of automobiles were now  shipped by water,  both  set  up on 
their wheels and boxed, a,nd also knocked  down  for  export.  In  reply to  a question 
by Mr. Keiser  he confirmed the  statement  that  this  was  potential t,raffic for  the 
proposed Champlain  waterway. 

Improve,me,nt of Rivers and Harbours.-Discussing  the  last  exhibit, No. 5, 
Mr. Simms  said  that  the  expenditures  by  the  United  States  Government on rivers 
and  harbours  in  t,he  Great  Lakes  were  equalled if not  surpassed by t,he  private 
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expenditures of corporations,  port  districts,  and  water  navigation  companies,  to 
enable  them  to use this  water  transportation.  The  government  expenditures on 
rivers  and  harbours  between  Lake  Huron  and  Lake  Erie  amounted  to  nearly 
$27,000,000 up  to 1932, and  Mr.  Simms  said  positively  that  the  expenditure  by 
other  agencies  far exceed’ed this  amount. 

Discussing  the  relative  importance of shallow-draft  and  deep-draft  water- 
ways,  Mr.  Simms  pointed  out  that  the  larger  capacity of the deeper  waterways 
made  them  more  economical. Also in  regard  to  the  relative  use of water  and 
rail  transportation  he  said: “ Water  transportation,  generally  speaking,  is  equat,ed 
to  rail  transportation  at  three miles to one  mile. I should say  that  if the  rates 
were ‘substantially  under or  even  slightly  under,  some of the  rates  that  are now 
in effect  between Detroit  and  Atlantic  seaboard  points,  traffic  would  move  that 
way.” 

Overhead Bridges.-Another factor  in  the  relative efficiency of canals  was 
brought  out  by  Mr.  Simms  when  he  said: “ It does  not, matter how  deep you dig 
a canal, if you  do  not  remove  t,he  st>ructures  overhead  you  cannot  do  anything 
with  it.  There  are, I think, some  one hundred  and  twenty-nine  railway  or  other 
bridges  over  the  New  York  State  Barge  canal  system,  and  several  years  ago 
when  they  started  to  operate  motor  ships  from  Detroit  to  New  York,  they  had  to 
put, funnels on these vessels that  could be tipped  over,  and  pilot houses tha t  could 
be tipped  over, to  enable  the vessels to  go through  the  New  York  State  Barge 
Canal  underneath  the fixed  bridges. If you  dig that  canal  to  a  depth of 150 feet, 
i t  won’t make  any difference  unless at  the  same  time  you  can  raise  your  clearances 
on  these  overhead  structures.’’ 

George C. Foote 
Mr.  Foote of Port  Henry,  New  York,  and connected  with the  McIntyre 

Ore  Company,  testified  on behalf of t’he  proponents.  The  iron  deposits of 
that  Co,mpany were  locate,d  in  the  Adirondacks,  about  thirby-five  miles  due 
west of Lake  Champlain.  The  deposits  had  not been worked  for  a  hundred 
years;  in  fact  nothing  had been  done with  the  mine  beyond  the  initial  surveys, 
hole-drilling  and  test-pitting.  The  estimat’es  varied betwe,en 100,000,000 and 
200,000,000 tons of ore. 

Titanium Ores.-Mr. Foote  said:  That ore  carries  titanium, which has been 
supposed to  be deleterious to  the  working of the iron ore in a blast furnace. 
That  probably  has been  one reason  which  has  kept  it  back,  but  the  main  reason 
why  that  body  has  not been  d,eveloped has been transportation  to  rail  or  water. 

“It is  about  thirty-five  miles  to  either  rail  or  water.  That is a probbem which 
is  now  being  overcome  by the use of trucks,  because of the  hard-surfaced  roads 
which are  getting  into  that  country.  In  respect  to  iron ore, of course,  in a highly 
competitive  field,  anything  which  will  reduce  the  freight  rates,  makes  the bodies 
of ore  available. 

“At  the  present  time  about 100,OOO tons of titaniferous  ore  is coming into 
this  country  from Sweden  or Norway.  That growth  has come from  practically 
nothing  to  the  present  quantity  in  the  last  ten  years;  it is  growing very  rapidly. 
There is a movement on  foot  now to discover or  develop  a  body of ore  in the 
United States from which titanium could be derived.  That is very much of an 
activity  at  the  present  time because of the dependence of the companies  on 
ores  from foreign countries  to  supply  the  titanium.  Now  that  iron ore  carries 
iron and  carries  titanium,  and  by  separation  methods  each  element  can  be 
separated so that  you  get  the  iron  ore  element  as well as  the  titanium  element. 

“The Swedish importations  are  because of the  titanium  content,  not  because 
of the  iron  content.  This  deposit  which I have been  describing  was  originally 
developed  or  explored to  determine  the  value a’s iron  ore.  Now it has developed 
that   the  so-called  by-product which we had considered  useless  is  becoming 
the  valuable element, and  the  iron ore is more or less a  by-product. 
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“This  ore  from  Norway  and Sweden is  coming at  the  present  time on a 
very low freight  rate, which  probably  will  not  obtain  as  conditions  are  better, 
but  it is  necessary to  meet  that  competition  from  our  New  York  titanium 
deposits.  We  have,  therefore,  two  elements,  one  the  extremely  competitive 
nature of iron  ore,  and  the  other  t,he  competitive  nature of titanium ore  with 
foreign  importations.” 

From  Mr. Foote’s  subsequent  test,imony, it  appears  that  in his  opinion 
a  deep  waterway  by  way of Lake  Champlain would make  it possible to develop 
these  iron  ore  deposits. 

Murray K. Hart 
Mr.   Har t  explained that  the  New  York  State  Economic Council  was a 

cross-section of private  enterprise  in  the  State of New  York,  with  members 
in  almost  every business  activity,  and a total  membership of over  fifteen 
hundred.  Included  in  the  membership  were  not  only  business  and  professional 
men  but  farmers, wo,rkers,  etc. 

His  organization  felt  that  the people of the  State of New  York  were  not 
interested  in  further  great  expenditures of money  upon  inland  waterways so 
long as  the  Barge  Canal  remained as unsuccessful  as i t  was.  Traffic  on the 
Erie  canal  had  grown  from  the  early  days of the 1830’s until  it  reached  its 
peak  in  the 1870’s, and  from  that  time on i t   ran down. N’elver at  any  time since 
the  Barge  Canal  was finished, had  the traffic  exceeded about 4,500,000 tons, 
and  that  with  much  advertising  and  much  effort on the  part of the  State  to 
promote  its use. 

The Economic  Council  held  no  particular brief for  the  railroads,  but  they 
were the  largest  taxpayers  in  the  State.  In  any  event  the  taxpayers  had  an 
inherent  interest  in  the  railroads  not  being  undermined,  because  they  were  an 
important  part  of  the  financial  set-up of the  State. If any considerable  portion 
of  their  business  were  taken  away, i t  would  unquestionably  result  in  wrecking, 
the  railroads  and possibly  in  their  ultimate  inability to  maeet their  taxes,  which 
would simply  increase  the  tax  burden of the peo,ple. 

Transportation  Facilities  more  than  adequate.-Mr. Hart   said:  “It seems 
to US that  as far  as  this  country  is concerned  there  is  too  much of th,e  country’s 
wealth  invested  in  transportation  facilities  already.  We  have  roughly $25,000,- 
mO,(N)O invested in the railroads,  and many of them even in normal  times find 
i t  difficult to  make  ends meet. We  have  another $25,000,000,000 invested. in 
highways,  much of which,  perhaps  the  larger  part of which,  is  invested  due 
to   the need of furnishing  facilities  for  the  very  large  trucks  which  are  now going 
over  those  highways.  Then we have  another  large amount-I do not  know 
just how much,  but I have.  heard the figures stated  as  several billion  do,llars,- 
invested  in  waterways.  We  have  enough  transportation  facilities  in  this  country 
to-day  to last, us for a pretty long  time,  and it seems 60 us   that  such an 
expenditure  as  this, a t   th is  .time or  at  any  other  time  in  the  future  that we 
can foresee now,  would  be  decide’dly  uneconomi,cal.. . The  Barge  canal,  with 
interest,  has  cost us to  date $300,000,000, and we will  be  paying  taxes  on  that 
for  quite  a while.” 

A. W. Stebbhgs 
Mr. Stelbbings, Traffic  Manager of the  Thatcher  Manufacturing Corn- 

pany of Elmira,  New  York,  representing  the Eljmira  Association  of Corn- 
merce,  said tha t  his  organization  objected  to  large  expenditures of  mon,ey for 
any  project  that  would  benefit  certain  industries  or localities a t   t he  expense 
of others.  “We are’’ he  said,  “firmly of the opinion that  the  principles  laid 
down by the  National  Transportation  Act, of which the  late  President Coolidge 
was  Chairman,  should  govern  in  the  investigation of these  projects.  Those 

5mo-a t  
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principles were stated  as follows: 'That  the  projects  should  bear  all  the cost 
of amortization,  interest,  maintenance  and  operation of the  facilities  for  their 
navigation.' 

"I further  say  that  the  principles of the  public convenience and  necessity 
should  also  govern.  The  present  facilities  for  handling  the  tonnage  between 
Montreal and New  York, or between  the  western  section of the  country  and 
the  eastern  section of the  country,  including  export,  are  at  present. sufficient to  
take  care of the  tonnage  available  and are sufficient to  tak'e  care of the 
prospective  tonnage that  may be available  in  the  not  distant  future. 

"As taxpayers we object  to  the  payment of freight  rates or the  differential 
reasonable  freight  rates  and  the  sub-normal  rates  that  are  charged  by  the  Xew 
York  State  canal,  for  instance,  for  the  benefit of certain  big  industries,  such 
as  the  Standard  Oil  Company  and  the  Ford  Motor  Company,  who  are  using 
the  present  facilities of the  New  York  State  Barge  canal,  and  are  obtaining 
transportation a t  sub-normal  rates.  The  taxpayers of New  York  State  are 
making  up  that  differential  between  a good reasonable  rate  and  a  sub-normal 
rate. I object  as a taxpayer  to  paying  freight  charges of the  Ford  Motor 
Company  or  the  Standard  Oil  Company. 

New York State  Barge  Canal Uneconomical.-" This  s,tatement  by  Colonel 
Green, which was  quoted  by  the  previous  witness,  stated  that  the difference in 
freight  cost  was so great  that  New  York  State could afford to  pay  to  the  rail- 
roads  their regulmar going  rates for the  amount of tonnage  handled  and  they 
would have been money  ahead;  that is, the cost of maintaining  the  New York 
State  Barge  canal  was  greater bhan the  'money  that  would  have been involved 
by  the  re,gular  freight  cost omf that  amount of tonnage  had it moved by  the  rail- 
roads.  There  was  a  differential  in  the  cost of maintaining  that  canal  over  and 
above  the  'regular  railroad  rate, so that  they  could well hsave afforded t o  give 
the  trans,portation  free o'f cost t,o the people  who  used it, and  in  addition  paid 
the  railroads  their  regular  going  rates.  That l'ooks to me  like  an  uneconomical 
propo'sition, and  as sa taxpayer  to  the  State of New  York  and  to  the  Federal 
Government, I object  to t.hat, kind of economies." 

Purchasing Power of Railroads.--" There  are a t   t h e  present  time  operating 
between Montreal or serving  that  territory  and the  New  York  territory 
paralleling  this  proposed  canal,  the  Delaware  and  Hudson  Railroad  and  the 
Rutland  Railroad,  and  there  are  'many  other  railroads  o'perating  in  the  territory 
proposed to  be  served,  and  those  railroads  'are  not  in a good financial  condition. 

The  country  is  very  largely  dependent  upon  the  purchases of the  railroads 
as  regards  their own financial  condition.  During  the  depression  years,  the  average 
expenditure of Class 1 railroads of the  United  St,ates  for  durable goods alone  was 
more  than $1,000,000,000 annuallly ,less than  the  expenditure  during  the norma,l 
period of sleveral  years  prior  to  the depressio'n. 

" The loss of that  purchasing  power,  in  my  opinion,  largely  retards  our 
recovery  from  the  depression. It is the durnhl'e goods industry  that  has  suffered 
Inore than t,lle others,  and  with  the  return of the  purchasing power of the  railroads, 
I personally  believe we would see R rapid  recovery;  and I do  object  to  any 
proposal coming along  creating a vast  expenditure,  taxing  the  individuals  and  the 
industries  and  the  railroads,  all  to  create  compet.ition  with  the  railroads when 
they  are  in  need of relief. 

Even were this  proposal  economically  just,ified,  and  it could  be clearly 
shown  tllat  the  future of the  country would benefit  from  its  development, I 
would  still  say  that  this  is  not  the  proper  time  to consider this m s t  expenditure. 
I consider that  R project  such  as  this should be deferred  until  conditions  are 
more normal and wc 'arc in  a  business sense: n-orking  under  profitable  conditions. 
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L L  1 wi1,l concede that  water  transportation is eco,nomically  lower, justifying 
lower rates  than  railroad  transportation,  providing  that  the  water  transportation 
is over  a  nat,ural  waterway, su'ch as  the  Great  Lak,e's  or  the  o'cean;  but I do not, 
consider tha t  it is  justified  where  the  maintenance cos8ts of the  waterway  are not 
taken  into  co'nsideration  as  to  the going charges, and  the difference has  to be 
made up by  the  taxpayers.  Person8allly, I am  in  favor of assessing a toll on 
th.e New  York  Barge  canal. If it can  be mad,e se'lf-supporting, I would  be  in 
favor of its  operation;  otherwise not." 

Louis C. Madeira 
Mr. Madeira,  Executive  Directhor of the  Anthracite  Institute,  New  York, 

stated  that  his  organizat,ion  was opposed to   the proposeld waterway  for  a 
number of reasons.  They  believed  the  project  was  commercially  and econo- 
mically  umound. If carried  out a t  government expense a t  a cost of millions of 
dollars, it vcould provide a free  right-of-way  for  industries  l'ocated  near  the 
waterways  at  the  expense of those  located a t  inland  points. It would  tend to 
de'crease  employment,  part,icularly in the  anthracite re'gion of  Pennsylvania. 
Competitors o f  the  anthracite  industry,  such as fuel  oil, with  pipe  line  delivery  to 
refineries o n  water-front  properties, would  be able  to  tran,sport  their  commodity 
in  tank  barges,  whereas  the  anthracite  indust'ry,  being  located  inland,  would be 
unable  to takc advant,age of lower transportation  charges  that  might co,me as a 
result of a  free  right-of-way  through  the d'eep waterway now being considered. 

Cornelius H. Callaghan 
Mr. Callaghan,  representing  the  Maritime  Association of t'he Port  of 

New York, asked  and  was  given  permission  to file a  brief. I n  regard  to 
a suggestion  that,  the  rule  governing  coast-wise  shipping  might  be modified so as 
to  provide  that  either  Canadian or American vessels might  make  any  number of 
ports on the  Great,  Lakes  on  either  side,  without  being  trea,ted  as  foreign  ports, 
Mr. Callaghan  said  that  such a change would  be disastrous1 t'o, the  American 
merch.ant  marine.  His  Association would like  to  submit  data  showing  t'hat  the 
Oswego route  was  more  economical  than  the pro'posed Champlain  route. So far 
as the  St.  Lawrence  route  was  concerned,  his Asso'ciation was opposed to  it,  and 
they were equally opposed to  the  Champlain  route. 

Arthur M. Travers 
Mr. Travers,  Manager,  Legis'lntive  Bureau,  Merchants  Association of New 

York,  said  that  their  Committee on Inland  Waterways anld Water  Power,  not 
having  yet  had  an  opportunity  to s h d y  the  problem  in  detail, would  l'ike per- 
mission  to  submit  material  to t,he Commission a t  a later  date. 

H. H. Powers 
Mr.  Powers,  representing  the  Central  Vermont  Railway  and also Canadian 

railways in so far as  their  interests  might  be  affected,  gave  the Commis'sion 
information  in  regard  to coastwis'e shipping  and  t,he  restrictions  agaiest foreign- 
ownetl vesscls. H c  describe,d a case in  point,  Central  Vermont  Trans'portation US. 
Darring bcfore the  Supreme  Court of the  United  States.  The  Court  held  in  that 
caw  that  any vessel  owned by  a  foreign  intlerest t o  the  extent of more  than 
twenty-fire  per cent, could not operahe between any  two ports of the  United 
States. 

Charles C. Wood 
Mr. Wood,  President. of the  Champlain  Valley  Counlcil,  and  resident in 

Burlington,  Vermont,  explained  that  the  Council  was  a  federation of Chambers o'f 
Commerce  and  Boards of Trade  extending  from  Whitehall,  New  York,  to Sorel, 
Quebec. 
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Mr. Wood filed two  exhibits,  one  covering  the  number of documented  yachts 
regarded  'as  potential  users .of the  seaway.  Mr. Woomd was of  bhe opinion that  
with the  development of a  through  waterway,  it  would  be used very  extensively 
by  pleasure  craft,  .not  only  in going north  and south between the  Hudson  and  the 
St. Lawrence,  but  also  to  take  advantage of the  attractive  features of Lake 
Champlain. 

Statements in Opposition 
Letters were read  in  opposition  to  the  proposed  waterwa.y  on  behalf of the 

Central  Mercantile  A,ssmiation of New York  and  the  West  Side  Association 
of Commerc,e of the  City of New  York. 
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ALBANY 

The Commission  held  a  public  hearing  in  the  City of Albany, N.Y., on 
November 23, 1936. 

D. S. Griffin 
Mr. Griffin of Hudson  Falls,  New  York,  lumber  and  coal  merchant, 

testified tha t  a  deeper  waterway  would  be of material  advantage  to  his own 
and  &her  intere’sts  in  and  about  Hudson  Falls.  Hudson  Falls  is on the  Hudson 
River,  south of Lake George. 

Charles W. Barker 
Mr.  Barker of Granville,  New  York,  representing  the  Vermont-New  York 

Slate  Manufacturers Association,  spoke  in  support of the proposed  waterway. 
He filed as  an  exhibit  a  statement  covering  sales of slate  products  in 
the  Vermont-New  York  slate  district between 1925 and 1935 inclusive. He 
said  that  the  greatest  handicap  in  expanding  their  market  was  the high  cost 
of d,elivery,  and  was of the opinion that  the opening of the  propowd  water- 
way  would be of material  advantage  to  his  industry. 

Fred  Freestone 

right  to file a brief in  support of the proposed  waterway. 

George  F. Bayle, Jr. 
Mr.  Bayle,  representing  the  Glens  Falls  Portland  Cement  Company,  Glens 

Falls,  New  York,  said  that  they were  five  or  six mibes from  the  Barge  canal. 
Trucking of their product, to t.he canal  made  the expense prohibitive. It did  not 
appear,  therefore,  that  it would make  much difference to  them  whether  they  had 
the  present  shallow-draft  or  a  deep  waterway.  There  would,  however,  be some 
advantage in  a  waterway  that would bring  in  coal a t  a lower  pri’ce. 

Arnold G. Chapman 

was given  permission to file a  Brief. 

James  MacMartin 
Mr. MacMa.rt’in, Chief Engineer of the  Delaware  and  Hudson  Railroad, 

testified  in  opposit.ion to  the proposed  waterway.  He  described t.he location 
of the  main line of the  railway  and  its  principal  branches.  He also went  in 
some  detail  into  the  various  routes  that  had been  proposed  from  time  to  time 
between the  Great  Lakes  and  the  sea,  either  international,  allCanadian or all- 
American,  and  their  estimated  cost. H e  argued  that  to a very  large  extent 
railroads  were  taking  care of the needs of the  territory  and  that so far  as 
waterways were  concerned, the existing  New  York  State  canals were anything 
but overcrowded.  “We  have,”  he  said,  “facilities  in  both  railroad  and  canal 
capable of carrying  from  four  to  twenty-eight  times  the  amount of traffic 
that  at  present exists. 

“TO sum  up  t,his  matter,  my own  personal  opinion  is that  at  the  present 
time  there  are en.ough waterway  facilities  and enough railroad  facilities to  supply 
all  the  needs  and  necessities of the traffic. If and  when the  trafi,c  has increased 

Mr.  Freestone,  Chairman of the  National  Seaway  Council,  was given the 

Mr. Chapman,  representing  the  New  York  State  Waterways Association, 
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to a point  where it is d'esirable to  build  a  deep  waterway,  the  interests of the 
United  Sta,tes would be  best  served  by  a  waterway  wholly  within  the  limits 
of United  Stat.es  territory." 

Mr. MacMartin fil'ed three  exhibits;  the  first  a  map  showing  proposed d'eep 
waterways  from  the  Great  Lakes  to  tidewater;  the seconsd containing  esti- 
mates of cost  and  descriptions of routes  from  the  Groat  Lakes  to  the  sea;  and 
the  third,  a  map  showing  distances  via  proposed  routes  from  Lake  Ontario 
to  the  Hudson  River. 

Regulating  Lake Champlain.-Mr. MacMartin  said  that as he  understood 
it, the  proposed  deep  waterway would involve  raising  the  water level o f  Lake 
Champlain  from 95, where it was  at  present  on  the  Government  datum, to 
poss'ibly 102 feet. If that  were done  he said  that  a  great  portion of the  Champlain 
division of the  Delaware  and  Hudson  railroad,  extending  from a point  about 
three  miles  north of Port  Henry  to  Whitehall,  would  be  under  water, if they 
had  the floods which  they  had  in 1928 and  last  year (1935), during  which 
Lake  Champlain rose eight  feet. I n  his  opinion it would never  be possible to  
regulate  the  lake  to 102 feet;  the  water level  would probably  be  four  feet 
above  that  height,  and  then when you  had a south  wind or a  west  wind  on 
the  lake,  the  tracks of the  railway would  ,be worthless  between  the  points 
mentioned. 

Improving  Richelieu River.-Mr. MacMartin expressed the opinion that  
if t,he  'Canadian  Government would imlprove the  Richelieu  River s,o a,s to  bring 
it to the  same  depth as the Barge canal,  there  would  be  a  material  increase  in 
traffic from  Canada  to  the  Hudson.  He adlmitted, however, tha t  even  this 
limited  depth  would  adversely  affect  the  railways.  Even a t  the  present  d'epths 
the  Champlain  canals could carry  more  freight if it was offered. 

William E. Woollard 
Mr. Woollard,  President. of the  New  York  State  Waterways  Association, 

described that  body as a  voluntary  organization composed of Chambers of 
Commerce  and  Boards of Trade  along  the  route of the  Barge  canal  syst,em, 
and  also  the  owners of craft,  and  the  operators of craft an'd t,he shippers of 
cargoes. He  gave  the  Commission  the following somewhat  detailed  account of the 
artificial  waterwa,ys of New York:- 

Transportation  Facilities  in New York State.--"Our contention  is  t.hat  New 
York State  has  provided  all  necessary  means  to  transport  all  kinds of freight 
from  any  corner or part  of the  state,  not  only  within  the skate but  without 
the sltate, interstate or international commerce. As t o  the  railroads  in  this 
state-and I am  saying  a good word  for  them,  which I do  not  always  say  for 
the canals-we have  over 8,000 miles of railroa'd  outside  New  York  city,  and 
we have 18,000 miles of rails.  Road  a,nd  rails  are  more  per  square mile than 
in  any  other  state  in  the  union.  We  have  the  greatest  highway  sys'tem  in  the 
wor1,d for  motor  transportation.  We  have 47,000 miles of roads  in  this  state- 
to be exact, 47,763 miles, of which 12,255 are  improved  highways  of  the  finest 
and  widest  in  the world." 

Cancll &/stcm.-''Wc have  the greatest, canal  systrm n1:m has ever  built, 
525 milles'  of barge  canal  system in, the  State of New York accommodating 2,000 
ton barges. This  canal is the 1ong:cst that  has evcr been built,  by  man,  with 
the  exception of the  Chinese  canal  built in the  fifteenth or sixteenth  century. 
It has  four  great  divisions,  the  longest  fro'n~  the  Hudson  River to  Lake Erie- 
from  Waterford,  to be exact,  to  Buffalo.  The  distance is 3.34 miles, and  that  is 
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connect,ed up  in the  middle of the  State  with  Lake  Ontario  by  the Oswego 
division.  Uniformly  throughout i t  is  12  feet  in  depth. In  the  Erie division 
there  are 2QO miles of natural  waterways  and 1501 miles of artificial  waterways. 
We  connect up on the  north  through  to  Canada,  from  the  Hudson up through 
Lake  Champlain, down the Richelieu  Riv,er to  the  St.  Lawrence,  to Sore1 a t  
the  mouth of the  Richelieu.  Taking  it  all  in  all, I say  it is the b’est,  most 
efficient and  best-equipped  transportation  system  in  a  similar  area  in  any  part 
of the world.” 

Investment  in Waterways.-“‘Around and  about  that  transportation  system 
is all  our  investment of capital, our industries-two-thirds, by  the  way, of all 
the  population of the  State live  along  the  Erie  Barge  canal  system.  We  assert 
it would  be a  tragedy  to  attempt  to  impair  any of the  investments  that  the 
people have  made  in  all  these  facilities.  There  are  outstanding  to-day $150,000,- 
0010 of the  Barge  Canal  bonds  alone,  and  while we have  a  reserve  fund of some 
$8OI0W,000 set  up  to  finally  redeem  them, I would  not  attempt  to  state- 
ot.her  gentlemen  probably will-what the  railroad  investment held by  the  public 
in  this  State  amounts  to; it is  enormous. The  Stat,e itself has  invested  untold 
millions  in good roads. I want  to  tell  you  about  the  Barge  canal, because 
something  has been said  about  it  and I am  afraid some inaccurate  statements 
have been made.” 

“The  Erie  Barge  canal  was completed  in  1825 a t  a cost of $7,500,000. It 
paid  back  by  tolls  in  seven  years  the  cost of construction  and  started  to  pile 
up a surplu8s-an enormous  surplus  from  tolls.  Railroad  competition  came  in, 
and  railroad  competition  began  then  to  take  the  surplus  moneys  from  the 
canal  tolls,  to build  railroads, if you  please,  between  points  not  served  by the 
oanals. If you  look at  Chapter 170 of the  laws of 1836, tha t  is, eleven years 
after  the completion of the  canals,  you will  find that  the  State pledged its 
credit  in  the  amount of over $3,OOO,OOQ to build what is  now the  Erie  railroad 
from  Chenango  county  west  to  Erie,  an  a,mount  that  was  never  repaid.” 

Canal Tonnage.--“Travel  along further  and you will find tha t  more than 
$ 1 0 0 , 0 0 0 , ~  of money  that  came from  canal  tolls  was  used  to  build  railroads, 
so tha t  the child that was developed has come back in some degree to  damn 
the  originator of the whole thing, so far  as  railroads  are  concerned.  We do 
not  mind  that,  but we have  had  a  Barge  Canal  system  only  since 1904-that 
was  the  very  beginning,  thirty-two  years  ago,  when  the  constitut’ional  amend- 
ment  was  adopted,  and  it w,as not  completed  until 1918. In  1918 the  war  was 
on; we turned  the  canal  over  to  the  government,  and  the  government  did  not 
make  any usle of i t ;  in fact we can cllaim i t  throttle,d i t  in  order to help the 
railroads- throttled commerce  on the  canals.  We  got it  back  in 1922, and 
since then  there  has been .a marvellous  increase  in  canal  tonnage. I n  1926 it  
was 2,300,000;  in 1935 it  was  4,489,000;  and  this  year it will be over 5,000,000- 
constan’tly  increasing,  ten  per  cent  a  year.” 

Champlain  Canal.--“There  is one backward  division on this  canal,  and 
that  is the  Champlain  division.  That comes about, in  some  degree a t  least,  as 
Mr. MacMartin  said,  by reason of the  fact   that   Canada did not deepen the 
canal  in  its  terrikory.  From  Rouses  Point a t  our  boundary  line  to  the  St. 
Lawrence,  it  still  remains a t  G$ feet,  and  the  locks, I believe, are  only 180 feet 
long,  some of them less, accomodating less than 1,000 ton  barges,  whereas 
we can  accomodate 2,000 ton  barges.  Our  canal is most  efficiently  operated. 
It is under  the  Department of Public  Works;  Colonel  Greene  is  a  very  capable 
official. They  may  say  other  things  about  him  but  they never  said that  he 
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was  not  efficient  in  the  operation of everything  under his department.  This 
canal  is  quite  an  affair.  There  are 1,577 full  time  ,and part  time employees. 
There  are 57 locks. Eight  hundred  and  twenty-three  cargo  carriers,  consisting 
of  barges,  motor  ships,  &earns,  tugs  and  other  craft,  employ 2,486 men. I n  
other word’s, this  canal  industry  employs 4,063 men  eight  months  in  the  year. 
On the  Erie division  there is a 24-hour  service;  on the  Champlain  division, 
there  is  a 12-hour service”. 

Prospective  Tonnage for Champlain Route.-Mr. Woollasd,  referring to 
the  testimony of Mr. Olds and  others  as t o  prospective  tonnage on the proposed 
waterway,  held  that  seven-eighths of i t  would arise west of Buffalo, and  that  
it would be more  economical  to use the existing  canal  from  Buffalo to   the  
Hudson  than  to  carry  merchandise down to  Montreal  and  by  any of the proposed 
routes  to  Lake  Champlain  and  the  Hudson. 

Estimates of Cost.-In regard  to  the cost of the  project,  he  quoted  the 
estimates  in  the 1900 Report of the U.S. Corps of Engineers of $168,000,000. 
Assuming that  the cost of materials  and  labour  had  doubled  between 1900 and 
1936, it would be reasonable  to consider this  total  as now doubled, or $336,- 
O00,OQO. That  would be  only  from  Lake  St.  Francis  to  Albany. It would  cost 
at least  as much by  the Sore1 route. 

Turning  to  the Oswego branch of the  Barge  canal, he  pointed out  that  it  
was now  being  deepened from 12 to 14 feet. This  was being  done at   the  
expense of the  Federal  Government. 

There  was  already a very  large  investment  on  the  existing  route.  Over 
$7,5OO,WQ had been spent on the  Port of Albany, which was  handling  half  a 
million  tons  a  year.  They  had  the  largest  elevator  in  the  world,  with  a  capacity 
of 13,000,OO bushels. 

As to  the cost of the  New  York  State  canals, he said  that  the  total  from 
the beginning  was $176,870,000, and he understood  that  the  estimated  cost of a 
ship  canal  from  Lake Erie to  t,he  Hudson  was $21)0 ,0 ,00 .  

In  reply  to  a  quedion, he  said  he  did n’ot  believe that  the  little use  made 
of the  Barge  canal  was  due to ins’ufficient draft.  The  capacity  of  the  canal  was 
20,000,000 tons,  and  the uw this year  would run over 5,000,000 tons. They 
had been increasing  ten  per  cent  annually for tan years. Wheat was no longer 
the  principal  item. It had  taken second  place to petroleum and its  products. 

In  New Y’ork  St,ate  a  Legislative  Committee  had  found a b u t  ten years 
ago that  the existence of the  Barge  canal  system  was  justified  because  it  actu- 
ally savled t.he  people .of the  State $15,000,000 a  year  in  railroad  freight  rate 
costs. The  State’s  waterways  had  helped to keep  down t.he rates  and  that  was 
n wise thing  to  continue. 

Barge Canal Tonnage.-In regard  to  the  nature of the tonnlage carried on 
the  Barge  canal, Mr. Woollard  testified  t’hat  grain  took 19 per cent; chemicals, 
6 per  cent;  sulphur, 4 per  cent;  sugar, 4 per  ce.nt;  fertilizer, 3.76 per  cent ; 
scrap  iron, 2 per  cent; flour, 1.20 per  cent;  lumber, 1 - 15 per  cent; m.olasses, 
1 -25 per  cent;  pig iron’, 1 e50 per  cent;  sand,  nearly 2 per  cent;  petroleum  and 
all its  products, 40 per  cent.  This  was  in 19385. 

Of all  the  cargo  handled on the  canal systelm, 90 per  cenlt  originated  in  and 
was  consumed  in  the  State of New York. 

Mr. Woollard filed an  exhibit  in  the  form of a  pamphlet  ent,itled  The  Rail- 
roads  are  attempting to  Destroy  New  York’s  Great  Canal  System.” 

While  Mr.  Woollard opposed a deep  channel  by  the  Champlain  route, he 
said  that,  the people  he  represented  would welcome a 14-foot  channel.  There 
had been an  understanding  at one time  that  both  the  American  and  Canadian 
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sectims of t,he  waterway  between  the St. Lawrence  and  the  Hudson  would  be 
deepened  to 14 feet,  but  Canada  did not.  see fit t o  do  that.  The  channel  in  the 
Richelieu  still  remained at 64 feet,  and  the  A'merican  end  was 12 feet. 

Samuel B. Botsford 
Mr.  Botsford,  Executive  Vice-president of the  Buffalo  Chamber of 

Commerce,  first  called  the  attention of the Commission to a pub,lis,hed survey 
by  United  States  Army  Engineers  entitled  "The Port of Buffalo,  Lake  Series No. 
1" (1931), and  to  the  record of public  hearings  before  the  Committee  on  Rivers 
and  Harbors of the  House of Representatives,  House  Report 7593, entitled 
"Great  Lakes  to  the  Hudson  River  Waterway." 

Mr. Botsford  pointed  out  that  they  had  in  Buffalo  the  highest  diversifica- 
tion of industry of any  large  'city  in  the Un,it$ed S t a h ,   a n d  for  that  reason  they 
woulmd be  benefited  by  any chan,nel that  might  be  recommended  by  the Corn- 
mission  and  approved  by  the  two  Governmenb.  Their  only  concern  was  at 
the pres,ent  time  what  the  gen'eral effect might,  be o'f the propo'sed improvements. 
The  suggested  Champlain  canal  was  not,  as  yet  disapproved  by  the  Marine  Com- 
rniMee or the  T'ranaportation  'Committee of th,e Buffalo  Chamber of Commerce, 
taken  as  a lorn project. 

BtL.flalo's Intercst  in  Water  Transportation.-Speaking of his  organization 
he  said: '( I am  not  an  emlployee of any  public  agency; I represent  an  organiza- 
tion  that  is compoaed of t a a p a y m  only,  and in, ordter to  convey t o  you  something 
as  to  what  our  situation is there regardinlg our  harbor, I might  say  this: Buf- 
falo is entirely t.he product of transportakio'n,  by  the  Gre'at  Lakes,  by  the  Barge 
canal,  by  railroads,  highways,  and  re'cently  by  aviation.  The  Federal  Govern- 
ment  has just allocated  over  a  million  dollars  t'o  improve  our  airport. 

" The  harbor rea1,ly extends  over 25 miles  from  Niagara  Fall8  along  the 
Niagara  river,  south  along  Lake  Erie  to  beyond  the pllanit  of the  Bethlehem  Steel 
Corporation,  incidentally onme of t.he lar,gest, in the world.  Grain  elevators, flour 
mills, feed mills,  freight  and  pmsmger  terminals', chemi'cal and stee'l plants, 
warehouses,  rubber  factories  and  innumerable o,ther t,hings  line  the sho,res. 
Although  many of these do not  directly  use thie canals,  their  assembly  and dis- 
t,ribution is effected by  other  concerns  which  employ  canal  transit. 

" More  than 25,000 people  are d.irectly emlploiyed by Buffalo water front 
facilities  not  including  manufac.turing  plants  located on the  water  front.  The 
number of per,sons depending  directly on these  activities is fully 100,000, this 
25,000 and  their  dependents.  Any  change in present  commercial  routes will 
inevitably  affect  these people. 

'(AS I have  said, Buffalo harbor  pays  taxes. It is the  only  harbor, I 
think,  where  t'axation is the  outstanding  feature.  The assessed valuation of 
the  water  front  inside  the  city  was  more  than $115,000,000 in 1930, and  the 
total  investment is in excess of $200,000,000 on the  frontier,  and of over 
$900,00,000 of assessed value  inside Buffalo. I t  can  easily be shown that  about 
$400,000,000 depends on water  transportation  directly  or  indirectly." 

Mr.  Botsford  made  it  clear  that  the  objection of his organization  was  to  the 
proposed St. Lawrence  deep  waterway,  rather  than  to  the  Champlain  waterwax. 
He  felt  that  the  testimony  already  presented before the  Commission  made it 
clear that  the  Champlain  shipway  was  regarded as an  integral  part of the 
St. Lawrence  development  and could not be  considered as  an  independent  project. 

The  Chairman  explained  that  the  Commission  was  not now charged  with 
the  duty of considering  the  propriety of the  St,.  Lawrence  waterway.  The  only 
matter  before  the  Commission  was  the  Champlain  waterway. 

Tax-exempt  Facilities.-Returning  to  the  situation a t  Buffalo  and  the  fact 
that  Buffalo  harbour  was obliged to  pay  taxes  to  the  city, Mr. Botsford thought 
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the  fact  should  be  emphasized  that  there  were'no  tax-exempt  faciliti'es  in  Buffalo 
harbour  except  the  State  Canal  terminal. On the  other  hand  it  was becoming 
the  general  policy  to  develop  more  and  more  tax-exempt  facilities  in  American 
harbours,  and  the  same  applied  to  Montreal.  He  added,  "The  United  States, if 
i t  is to  have  this  change  in  development of its  transportation,  must  in  addition, 
either  directly  or  through  port  development  or  through  State  aid, go into  the 
business of matching  the  ports  everywhere  with  tax-exempt  facilitles. . . . 
The  tendency  in  Canada  is  to  use  government  money to attract traffic by 
preferences-cheap terminal  charges,  low  rail  rates  and fa8vora'blie grading of 
products.  To offset this,  New  York  State or the  Federal  Government  must 
provide  similar  facilities  and  competitive  rates,  assuming  the traffic is induced to 
go that  way.  Private  capital, of course, cannot  compete  with  government-owned 
facilities." 

Rapid us. Slow Transportation.-"Mr. Botsford suggested to  the  Commission 
tha,t  there  were  certain  things  that  should  be gone into  before a decision was 
reached  in  connection  with  the  proposed  Champlain  waterway.  The  first  point 
wa.s whether or not  the  United  States  was  planning  to  enter  upon  a  change  from 
rapid  delivery  to slow delivery,  plus  an  increase of storage. In   t ha t  con- 
nection  he  referred  the  Commission  to  the  Robinson-Patnam  Act, which  would 
undoubtedly be amended  in  the coming winter,  and  which  contemplated  the 
break-up of retailing  and  wholesaling  and  manufacturing  along  the lin,es now 
pract,iced  in  the  United  States.  Some  people believe that  would lead  to  a  very 
great  increase  in  warehousing,  and  Mr.  Bot'sford  understood  that  bankers  who 
had been deprived of a  great  many  loans  and  deposits  by  reason of the  rapidity 
with which merchandise now went  from produc.er t o  consumer,  were  seriously 
considering  what  the effect of tha t  would be on their  communities. 

Door-to-door Delivery.-The  second point  that  Mr.  Botsford  thought  should 
be  considered was,  what  the effect  would  be  on door-to-door  delivery  by  the  rail- 
roads,  a  matter which had been in effect in  the  west  and  was now being  put  into 
operation  in  the  ,east.  What  would be the effect on  the finished  goods and 
merchandise which  mot,or ships  were now trying  to  carry?  The effect of the 
new policy  on  the  railroads  might  be  very  far-reaching. 

Population  and  Transportation.-The  third  point  was  the  question of redis- 
tribution of population  in  the  United  States.  There  had been testimony  before 
the  Commission  as  to  millions of people that  would be  tributary  to  the new 
waterway. A t  the  present  time  the  United  States,  with  the  approval of the 
electorate,  was  engaged  in  a  general policy of gett'ing people to locate  in  States 
that  were populous at  the  present  date. T h e  United  States  Government  had 
already  spent  a  great  many  million  dollars on a  housing  project  in  Buffalo,  and 
was  reported  to  be  engaged  in  another  similsr  project to  take  care of a  lot of 
people. If we were  going to  have a change  in  the  location of population,  it would 
tie  in  very closely with  the  transportation  policy of the  United  States. 

Confrol of Rail Rates.-The fourth  point  to be Considered was  the cont'rol 
of rail  rates  in  the  United  States,  either  by  government  ownership  or some other 
method.  At  the  present  time,  rates were submitted  to  and  finally  approved 
by  the  Interstate  Commerce  Commission. If thc  Government  was going to 
enter  more  actively  into  that  field,  a  far  different  situation would  be presented, 
particularly  in  eastern  territory.  The  question of taxes  in  Buffalo,  for  instance, 
with  the  railroads  owning  approximately  one-tenth  of  the  entire  authorization, 
was  an  extremely  serious  problem. 

Competing Modes of Transportation.-The  fifth  matter  was  the  control of 
competing lines, both  water  and  truck.  There could  be  no question  that if the 
economic situation  was  to  be  dealt  with  satisfactorily, some control of competing 
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carriers  in  the  United  States would have t’o be brought  about.  Just  on  what 
hasis,  nobody  knew,  but if the  Government of the  United  States  was  to  insist 
that  the  water  carriers  that would  use this  proposed  shipway  must  pay a ra te   a t  
all  comparable  with  the  railroads,  then  you  got  into  a  very  difficult  situation. 
On  the  other  hand, if it  was  to  be  the  policy of the  Government  to  put  the  rail- 
roads  through  the  wringer  and  just  obliterate  their  stock  and some of their 
bonds, a.nd make  them  government-owned  and  tax-exempt,  things  would  be 
entirely diff’erent. 

Competition of Imports.-The sixth  point  was  the  question of imports. If 
high tariffs  and  artificial  schemes  for  controlling  transportation  were  done  away 
with,  it  was  admitted  by  some people who  had  studied  the  question  that  the 
proposed St. Lawrence  route,  which  would  apply  also  to  the  Champlain  route, 
woldd bring  into  the  middle  west  agricultural  products  from  nations  where  they 
could be  grown  much  more  cheaply. 

I n  Buffalo  they  were  tremendously  interested  in  what  would ‘be the gov- 
ernment  policy  in  regard  to  coal  and  iron  ore.  There  was  the  Bethlehem  Steel 
plant  in  Buffalo.  There  was a little  larger  plant  at  Spasrows  Point  on  the 
outskirts of Baltimore.  They  draw  iron  ore  from  all  over  the  world.  They 
run a special  line of steamers  from  Chile  carrying  their  ore  through  the 
Panama  Canal  to  Baltimore.  Was it to be thse policy of the  United  States 
Government  to  have  this  cheaply  produced  ore  brought  into  the  Great  Lakes 
region  for  plants a t  Buffalo,  Cleveland,  Detroit  and  Gary? 

Econ,omic  Picture  Changed-Mr.  Botsford  emphasized  the  fa’ct  that  since 
the  Commission  carried  out  its  investigation  in  connection  with  the St. Law- 
rence  deep  waterway,  the economic picture  had  almost  entirely  changed. At 
that  t,ime  the  principal  factor  was  the  transportation of wheat.  To-day  the 
grain  situation  had  changed.  The  great  mass of other  commodities  went  by 
milroad  and  truck,  and  Mr. Bot,sford was of the  opinion  that  the whole  economic 
situation as related  to  these  waterways  should  be  resurveyed. 

Erie Canal Sz~cessf7tl.-As to  the effect of the proposed  Champlain  water- 
way on Erie  canal  traffic,  Mr.  Botsford  said:  “The  State of New  York,  with 
the  aid of the Fcdleral Government,  for  the  purpose of taking  care  almost 
entirely of interstate commerce-and that  principally I admit is oil-started 
this  development  to Oswego, making it 14 feet  to  compare  with  the St. Lawrence 
canals.  They of course  omitted  to  improve  the old Erie  canal  from  Three 
Rivers,  which  is  just  outside of Syracuse,  to  Buffalo,  and  we  complained  bitterly 
about  that.  But  the  fact  is  that  people  in hearinmgs like  this  ovedook  the  impor- 
tance of the  small  barge,  t,he  small  canal  boat  and  those  little  facilities  that 
go round  the  big  habor  aed  pick up small cargoes here an,d there  and  then 
are  linked  together  for  a  long, slow voyage  through  the  canal. If you  gentlemen 
would go to  England,  you  would see what I have  in  mind.  Well  now, we 
find that   the  old Erie  canal,  which is ignored  by  the  people  down  here  and 
in  Washington  who  tnlk  big on this  subject,  is  still  doing  business  in  a  very 
adequate  way.” 

William E. Fitzsimmons 
Mr. Fitzsimmons,  President of the  Albany  Chamber of Commerce, 

stated  that  Albany  and  its business interests were  opposed to  the pro- 
posed waterway on the  ground  that  it would involve an  unwarranted expense 
and  that no survey  which  had come to  their  attention would indicate Lhat 
there was any  necessity  for  a  ship  canal.  “Albany,”  Mr.  Fitzsimmons  said, 
[‘was a  natural  trading  centre.” It. was  the  complement  to  Buffalo  as a terminal 
of the  Erie  Canal. It was  the  point  that  perhaps would get  more of the  benefit 
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of a  deepening of the  waterway  up  to  the  St.  Lawreace  than  any  other place 
between  New  York  and  Canada.  But  because of the  money  that Al’bany 
had  invested,  together  with  the  sister  city of Rensselaer,  in  conforming  with 
the  regulations of the  Go’vernment  in lbuilding ports  and  docks,  and  furtheT 
because they  had  ample  facilities  in  railroads,  canals  and  highways,  Albany 
wished to  place  itself  on  record  as  being  opposed to  the  project. 

I n  answer to  questions,  Mr.  Fitzeimmons  said  that if the  waterway proved 
practicable,  Albany  would !be side-tracked,  the  ships  would go by.  “The  reason 
why  the  government  established  a  deep  port a t  Allbany was  because of the 
expense  of taking  products off the  ships  by  lighter  on  account of the big 
harborage  expense  and  wharfage  charges  in  New  York.  That  was  the  only 
reason Allbany has  to offer  for the  making of a  deep  port. If you  send  these 
ships  down  to  New  York,  you  are  going  to be up  against  heavy  lighterage 
and  wharfage  charges  all  over  again.” 

R. Bruce Robinson 
Mr.  Robinson,  Traffic  Director,  Albany  Port  Disltrict  Commission,  said 

tha t  he concurred  in the  testimony  of  Mr.  MacMartin of the  Delaware 
and  Hudson  Railroad,  and  he  added:  “As  to  the  advisa’bility olf providing 
a  deep draft  waterway  from  tidewater  at  Albany  to  Montreal,  there is no  justi- 
fication  for i ts  construction.  The  present  railroa,ds  and  the New York  State 
can’als,  with  the  Canadian  canals  to  Montreal,  have  a  capzcity  for  handling 
more  than  four  times  the  preeent  tonnage offered’. The  present  capacity  is 
adequate  for  years  in  the  future  to  accommodate  all  cargo offered for  trans- 
portation  to or  from  Montreal  and  inkrmediate  territory.” 

Mr.  Robinsen  said  that he  also  concurred  in the view  expressed  by Mr. 
MacMartin  that  if and  when  traffic showed a  demand  for  a  deep  waterway 
to the  Great  Lakes,  it should  be an al’l-Am’erican  route,  which  would be shorter 
and woubd provide  a  longer  navigation  season. 

Tom J. McGrath 
Mr.  McGrath,  Gen,eral  Couesel  for  the  Brotherhood of Railroad  Trainmen, 

said  t.hat  the  Brotherhood  repres’ented  approximately 250,000 men  engaged  in 
train  and engine  service  on the  roads  and in the  yards of the  United  States, 
and  approximately 45,000 men  in  similar  capacities  in  Canada. 

He  said, “I want  to  make  clear  at  the  outset  that  it  is  not  the policy 
of  the  organizations  which I represent  to  oppose  the  in@titutio#n  and  operation 
of  competing transportation agencies  merely  because  they  invade  a field upon 
which  our  members  have  relied  for  employment. If in  the progress of com- 
mercial  advancement,  methods of transportation  are developed  which  serve 
the  comfort,  convenience or nec’essities of the  public  better  and  more  econom- 
ically  than do the  railroads,  we  are  prepared  to bow to th.e  inevitable  and 
surrender  our  place  in  the  transportation  field. 

“Until  such  time  as  it  has been  reasonably  demonstrated tha t  other  forms 
of transportation  can serve the  public  with  adequate  and  efficient  facilities 
in  their  respective  fields a t  a  cost  based  upon  sound  economic  considerations, 
and  until  equality of treatment  for  all  competitive  carriers  is  raised  to  the 
same  relative  level, we propose to lstand  shoulder to shoulder  with  our  employers 
and  fight  for  the premservation of the  industry  upon which we rely  for  our  bread 
and  butt,er.” 

He  would  subscribe  unhesitatingly  to  the  principle  enunciated  by  Prof. 
Charles H. Raper of Syracuse  University,  that  Economic  planning con- 
templated  the  improvement  and  maintenance of waterways  for  transportation 
purposes  whenever the need  for  such tramportation  is  unmistakably #clear,  and 
whenever the  entire  cost ‘of such  transportatio’n  is  not  in excess of tha t  supplied 
by  other  carriers.” 
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Railroad Facilities in, the  United States.-Mr. M,cGrath  testified  that  in 
1929, the  peak  year  in  the  history of American  railroads,  the  number  of  tons of 
revenue  freight  originating  on  the  lines o'f class I railways  was 1,339,091,007. 

This  freight  was  ha,ndled  without  unduly  taxing  the  railroad  facilities  then 
available.  The  total,  property  investment  in  that  year was $25,870,122,983. The 
number  of  originatin,g  tons of freight  had  been  reduoed  in 1935 to 789,626,714, 
while the  total  property  investment  was $25,714,360,369,  or substantially  the 
same  as it was  in 1929. It will therefore be sleen that  the  railroads of this  country 
are  equipped  to  handle at least  double  the  amount of freight  that is now  being 
transported  by  them,  without  additional  ca'pital  expenditure.'' 

Highway Traffic.--" Thero  are  over 300,000 miles of State  system  highways 
in  this  country.  In 1935 there  were 3,655,705 motor  trucks  registered  in  the 
United  Stat'es.  During  the  first  six  months of 1936, registration o'f such  vehicles 
increased 26.1 per  cent  over  the  corresponding  period of 1935. When  the  fore- 
going  figures  are  taken  into  consideration  together  with  the  fact  that  existing 
inland  waterways now carry  but a. small  proportion of their  capacity,  ,and  that 
pipe-line  mileage  is  being  rapidly  increased,  it  would be idle t o  contend that  there 
is  not  an  enormous  transportat'ion  surplus. 

(' What  has been said  with  reference  to  the  surplus of transportation  facili- 
tics  in  the  country  as  a  whole  may  be  applied  in  rela,tive  degree  to  the  territory 
through  which  this  proposed  waterway  may  be  built. 

" Is the  proposal  economically  sound? If traditio'nal  governmental  policy 
is t o  be followed, i t  is s'afc  to  assume  tha,t  the  proposed  wat'erway will be  tax 
free and  toll  free.  Transportation,  like  any  other  commodity,  must be paid  for. 
So far mas the  railroads  are  concerned,  it is paid fo'r directly  by  the  shipper. 
Waterway  transportation is paid for very  largely  by  t,he gen,eral taxpayer.  The 
railroad  shipper  gets  the  direct  benefit  from  that  which  he  personally  pays  for. 
The  favored few who  benefit  from  water  transportation, of the  character  under 
consideration, do so largely at   the expense of a beneficent  tax-paying public." 

Subsidized Competition.-After testifying  to  the effect that  railroad em- 
ployees  in  the  United  States  had suffered fr0.m subsidized colmpetition, Mr. 
McCIrath said:- 

(' The  railroad  employees wo,uld have  no  legitimate  muse  t,o co,mplain if 
this diversion of traffic to  other  transportation  mediums  had  resulted  from 
economically  sound  'and  reasonably  fair  compet,ition.  Inland  waterway  competi- 
tion  has been made  possible  only  by  a  governmental  subsidy of untold  millions of 
dollars.  While  the  railroads  have been required  to  build  and  'maintain  their  own 
roads  at tjheir own  expense, the  States,  with  very substantima1 help  from  the  Federal 
Government,  have  built  and are maintaining,  very  largely at the expense of the 
general  tax-paying  public,  a  veritable  network ,of super-highways  to  accommodate 
users  thereof  for co.mmercia1 gain. 

(' Studies of the  extent of the  subsidy t o  commerciaal highway  users,  by a 
number of outstandin'g  engineers  in  this  'country,  have disclosed the  fact  that  this 
subsidy  in  the  United  St,ates  amounts  to  approximat.ely $59S1000,000 per  year." 

In  reply  to  a  question as to his  attitude  towards  waterways, Mr. McGrath 
said, As a matter of policy we must of necessity  maintain  waterways  for  the 
protection of the  Government  in  times of war.  When it go'es beyond bhe neces- 
sary  prot,ection or preservat'ion of the  Government  as  such,  and  creates  cheaper 
rates  by  building  mediums of commerce  from  the  tax-payers'  money,  in  the 
light of an  admitted  fa'ct  that we must  have  railroads  equally  in  times of war, 
and for the  growth,  prosperity  and  con,tinuity of the; things  that we enjoy  in 
this  country, I would  say  that  the  devoting of this excess money  to  the  building 
of canals,  deep  waterways,  and so forth,  is  not justified." 
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J. T. Hartigan, A. B. Bantharn,  H. A. Gilbert, J. H. ROBS 
Mr. WooElard to,ld the  Commission  that Mr. J. T. Hartigan,  Vice-president 

of the  New  York  State  Waterways Assoaiation, Mr. A. B.  Bantham,  Secretary of 
the Troy Chamber of Co'mmerce, Mr. H. A. Gilbert,  President of t'he  Oil  Transfer 
Corpo'ration of New  York,  and  Mr. J. H. Ross,  President of th'e  Inland  Water 
Petroleum  Carriers  Associat'ion,  desired  to be recorded as opposed to  the  project. 

R. E. Walworth 
Mr. Walworth,  Special  Engineer of the  New  York  Central  Railroad, 

testified in opposition to t,he  proposed  waterway. H e  gave  the Co'mmission 
figures  in  connection  with the cost of transportation over the  Bar'ge  canal,  which 
he  staid  worked  out  in  1933  to  two and a half  cents  per  ton mile. The  railroads 
cnrried  t'he  average  commodity fo'r one  cent  per  ton  mile. 

Mr.  Walworth filed as  an,  Exhibit  a  pamphlet  entitled  "Year  Book of Rail- 
road Information, 1936,"  published by  the  Committee on Public  Relations of the 
Eastern  Railroads. 

New York Department of Public Works 
Mr. J. P. Newton  asked  to  have  it  appear  on  the  record  that  the Chief 

Engineer of the  De'partment of Public  Works,  Albany,  was  represented at the 
hearing. 
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BURLINGTON 

The  Commission  held  a  public  hearing  in  the  City of Burlington,  Vermont, 
on November 24, 1936. 

Louis F. Dow 
Mr.  now,  Mayor of the  City of Burlington,  Vermont,  present,ed  a 

Resolution  adopted  by  the  Board of Aldermen of Burlin’gton,  in  which it is 
said  that tile Board  “Unanimously  record  its  hearty  endorsement of the com- 
pletion of the  Cha,mpl~ain-Iludson  Seaway  or cut-off, and  urge  upon  the  honor- 
able  Mayor of Burlington tha t  he utilize  every  available  resource a t  his 
command t o  assist  the  proper  committees  representing  the  Champlain  Valley 
Council  in  presenting  a  full  and  comprehensive  portrayal of the  state  and civic 
necessity  for an  early  completion of the  waterway.” 

Willsie Brisbin 
Mr. Brissbin, a  member of the  Board of Aldermen of Burlingt,on,  informed 

the  Commission  that  at a meeting of the  Board  on  May 6,  1935, a Committee 
was  appointed  to be known as the  Lake  Champlain  Seaway  Committee.  He 
appeamd  as  a  represen,tative of this  Committee  to  present  facts in regard t o  the 
a,dvantageous,  location of Burlington  as  a  disitributing  point if the  waterway 
should become an accomplis,he.d fact. 

Mr.  Brisbin  supplied  information  in  regard  to  Burlingto’n, which  he described 
as  the 1a.rgest port  on  Lake  Champlain  and  the  largest  city  in  the  State of 
Vermont.  He  mentioned  its  distance  from  various point’s, its  population, port 
facilities,  railroad  lines,  labour  supply,  opportunities of expansion,  banking, 
hotel  facilities,  airport,  surrounding  farming  region,  and  also  as  a logical terminal 
for  trucks  and  motor vehicles. 

Asked if there  was  any need for  additional  transportation  facilities,  in 
and  out of Burlington, he said: “Of course from  what I know  about  the  trans- 
portation  system  in  Burlington, a t   t he  present  time, we probably  are  well 
equipped;  that  is,  with  the  railroads  and  with  the  trucks,  and so forth;  but 
there  is  no  reason  to  feel  that  there would not be an increase  which  would 
mutually  help  and  expand  the  city as well if you  had  this  seaway  in  operation.” 

In regard  to  Burlingt.on’s  dock  facilities, Mr. Brisbin  was of the  opinion 
that if the  seaway  went  through  the  railroads would benefit  from  the  additional 
traffic created  and  that  they would cooperate  by  improving  the  dock  facilities. 

George Stanley 
Mr. Stanl’ey,  City  Engineer of Burlington,  also  a  member of the  Lake 

Champlain  Seaway  Committee, believed t,hat if this,  new  water  route were 
established, i t  would  necos8s8arily benefit  the  State of Vermont  and  the  City 
of Burlington  in  particular.  The  history of the  industrial  development of 
Burlington  had been rathrr discouraging.  At one time  it  had been  one of the 
main  distributing  points  for finished lumber.  That  industry  had  been  replaced 
by  oil  distributing  agencies.  The  oil  came  in  by  water  and  was  distributed  by 
rail.  A  deep  waterway would stimulate  industrial  development. 

13iscussing water  terminal  facilities a t  Burlington,  Mr.  Stanley  admitted 
that  Burlington  was  not  in  a  financial  position  to  build  terminals on the  lake. 
That  would be :I matter for the State 01. Fcdcral authorities. Askcd if any 
industry  in  Burlington  that  needed  mater  transportation  at  the  present  time  was 
not well supplied,  he  replied: LLSo far  as I know,  all of the  present  industries 
are  properly  taken ca,re of, so far  as  transportation is concerned.” 

54520-4 
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Reverting  to  the  question of  finished lumber,  and  the decline of the  industry, 
Mr. Stanley  said: “1 t#hink  the  major  element  in  the  decline of that  business 
was  the  tariff,  but I assume  the  fact  that  they were paying  freight on material 
t h a t  would  not go into’  the  finished  product wo,uld also  be a factor.” 

It was also brought  out  that oil and  gasoline  reached  Burlington  by  an 
all-water  route  via  the  Hudson,  the  Champlain  division of the  Barge  canal, 
and  by  Lake  Champlain. 

E. B. Loomis 
Mr. Loomis, of Eddison,  Vermont,  said  that he was  in  the  distribution 

rather  than  the  solicitation of apples  for  sale  in  New  York  State;  also his family 
gr.ew apples  for  sale.  Eddison  was on the  shore of Lake  Champlain.  Apples 
would  move  by  boat  and i t  would  mean  a  definite  saving  in  transportation  cost. 
Speed  was  not  an  outstanding  factor. 

Apple  Industry.-Vermont  produced  from 500,000 t’o 600,00Q bushels of 
apples at  the  present  time.  He believed that  in  about  three  years  this would 
increase to 6 0 0 , O  to 800,O.  Next  to  New  York  City,  their  best  markets 
were Boston,  Albany,  Syracuse,  IJtica  and  Newark.  Massachusetts  was  their 
principal  competitor.  Distribution  was  the  big  problem.  Movement  by  rail 
cost 25  cents  a  hundred  pounds, exclusive of refrigeration.  They were very 
much  interested in the  proposed  waterway  from  the  stand,point  not  only of the 
grower,  but, of the  handler.  At  the  present  time  the  margin of safety  was 
practically  nothing.  They needed extra  mnrkets.  He  had been asked  about 
delivering  fruit a t  Cleveland,  but  the high freight  rate  was  prohibitive. If they 
could get  a  cheap  freight  rate,  they  could  ship  not  only  there,  but  to  Chicago, 
Philadelphia  and  Baltimore.  Their  apple  was  the  Champlain-McIntosh, which 
was  known  throughout  the  eastern  seaboard. 

It did  not follow that  improving  the  market  for  the  McIntosh would 
be a t   the  expense of other  varieties of apple.  The  McIntosh  appealed  to  certain 
classes of people  and  the  market could be expanded  without  affecting  other 
shippers. 

Potatoes and other Commodities.--In regard  to  potatoes,  Mr.  Loomis  said 
that  the  tonnage  was  about 2,128,000 bushels  in  Vermont, of which there  were 
sold or for sale, 999,000 bushcls. Vermont could not compete with Maine on 
seed potatoes  because of the difference  in transportation  facilities. 

H a y  was practically  a local proposition;  there were  1,114,000 tons  produced 
but  only 44,000 tons sold. The  transportation  facilities were not  available. 

Cheap  carriage  by  water would mean a great  deal  to  the  district;  it would 
be an in’centive to plant  larger  crops. He did  not consid’er that  the  existing 
waterway  between  Lake  Champlain  and  New  York  city could solve  their 
problem.  They  lacked  refrigeration  and good facilities for loading. 

Mr. Loomis believed that  if the  waterway were established,  it wo.uld su t -  
stantially meet. their  needs.  There  was  at  the  present  time no  effective competi- 
tion  in  the  Vermont  market  with  the  Wenatchee  apple.  Therc would  also  be a 
large  export  market if sea-going vessels  could be  loaded at Burlington  for 
foreign  ports.  The  McIntosh  apple  would  stand  export  to  England,  with 
refrigeration. Also the  Vermont,  apple would  find a  certain  market  on  this  side 
as a substitute  for appl’es exported. 

F, S. Keiser,  Refrigeration  of Great  Lakes  Steamers 
Mr. Iieiser,  reverting  to  the  question of refrigeration on Great  Lakes 

steamers  said  that following the  Bridgeman-Russell  case,  three  boats were 
equipped  with  refrigeration,  under  protest  by  the  boat  lines  which  had  previously 
refused  to  handle dmairy products.  The  only  way we  could get  the  matter before 

- 
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a judicial  body  was t’o make  a  complaint,  under  Section 3 of the  Interstate  Com- 
merce  Commission  Act,  askin8g  them  to  remove  dairy  products  from  the  restricted 
list. It was in this  way  that  the  boat lines,  were forced to put ice-boxes on  these 
three  bo,ats. I think  they now have  eighteen or nineteen  boats,  all  equipped 
voluntarily  with boxes, and  much bigger boxes. The  Minnesota  Atlantic  Transit 
has  six  boats,  and  they  are  all  equipped  with ice-boxes. I t  is the  best  east- 
bound business they  have  from  the  money  standpoint.” 

Joseph Winterbotham 
Mr. Winterbotham.  First,  Vice-President of t’he Champlain  Valley  Council, 

member of the  Executive  Committee of the  National  Seaway  Council,  and 
Chairman of the  Lake  Champlain  Seaway  Commit.tee of the Burl’inlgton 
Chamber of Commerce,  said  t,hat he did  not come as. a shipper or one  having  any 
financial  interest,  and  had  nothing to gain  personally,  but  appeared  rather as a 
citizen who  believed that  the economic benefits  to be derived would be of very 
great  importance to Vermont,  to  Burlin,gton  and  to  the  ‘Champlain  Valley. “ I  
am  thorougldy  convinced” he said “of the  potential  commercial  and  transportation 
possibilities which the cut-off holds,  and  the definlite benefits  to  both  agricu,lture 
and  industry  throughout  the  entire  area  to be served  on  both  sides of the  inter- 
national  border. I cannot see how,  nor  have  any  arguments been presented  to 
convince me that,  the Hudson-Champlmain cut-off will harm  either  temporarily or 
permanenftly,  any common carrier  already  established.  On  the  contrary, from 
reports which have been submitted to’ me, I believe the  common  carrier will 
derive  sufficient  benefits to more  t’han  balance  any  real or fancied losses.” 
Savings in Tonnage Rates 

Mr. Winterbotham believed that  the cut-off would enable  the  St.  Lawrence 
waterway  to  be used a  month 1,onger each  year.  Great  savings in tonnage  rates 
would  be  effective on  produce  from  the  middle  west  and  ,Canada  to  the  eastern 
Atlantic  ports,  ‘and  of  manufactured  products  from  the  east  to  the  great  middle 
west. It would  have  a  direct  favourable influence on industry  and  agriculture 
in  Vermont.  Industries would  be brought  nearer  raw  material markets, and 
lower rates  on  water-borne  freight  would  permit  Vermont  industries  to  compete 
on a more  equable  footing  with  those o’f sea-port  states. Also the  big  consumer 
markets  both  in  the  United  States  ,and  Canada would  be brought  nearer  Ver- 
mont. It was  primarily  an  agricultural  state  but  it hlad  also its  natural  resources 
in  the  way of marble,  granite,  slate,  talc,  etc. 

Mr. Winterbotham  filed  a  Resolution  unanimously  adopted  by  the N,at,ionlal 
Grange  at  its session  in  Colurnbu.s, Ohio,  advocating  the  completion of the St. 
Lawrence  deep  waterway ttnd ratification of the  treaty. 

Apart  from  local  interests  in  Vermont, he emphasieed  the  point  that  the 
Champlain  route  was  a  great  natural  artery of commerce,  and  with a little  man- 
made  help could be  made  productive  to  benefit a vast  area of North Americ,a 
and  bring  material  prosperity  to millions of people. 

New Traf1i.c Created.-Answering the  suggestion  that  the  seaway would 
take a considerable  amount of traffic from existing  transportahion, Mr. Winter- 
botham  was of the  opinion  that  the  lost traffic would  be  more than  replaced by 
new traffic created  by t,he waterway.  “The  large  railway  centres  are  pra8ctically 
all ports-it. may  be  a  coincidence  but it seems  to ‘me i t  is a fact. Looking back 
into the hidory of the  endeavors of our little  State to get  t.his connemction, I feel 
that  Burlington  especially  and  any  other ports tha,t  happen to  be on  t’he  water- 
way, would  become reallly big  distrrbuting  centres,  and  the  railways  would 
naturally  get  their  share of the  redistribution.” 
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George Lumbra 
Mr. Lumbra, representin,g the  Champlain  Valley  Fruit  Company of Bw- 

lington,  said that  theirs  was a wholesale  business;  they  brought  products 
from  different  points  in  t,he  United  States  and  distributed  in iYew York  State. 
They  dealt  largely  in bananasl,  which came  by  boat  from  New  York  and  by 
cars t o  Burlington. It would  be  a  big  advantage  to  them if they could  bring 
bananas  to  Burlington  without  water  transfer.  They abso handled  California 
oranges  and  Florida  oranges  and  grape  fruit.  California  oranges  came  all  rail, 
and  the  Florida  fruit  by  boat  and  rail.  The  transportation costs  were  approxi- 
mately  the  same for 1,200 miles by  water  and 300 miles by  rail. 

His  interest  was  definitely  in  the  Champlain cut-off rather  than  in  the St. 
Lawrence  waterway,  from  Burlington  south.  He was not  interested  in  water com- 
munication  with  the  Great  Lakes. 

W. M. Fay 
Mr. Fay, of Proctor,  Vermont, Traffic Manager of the  Vermont  Marble 

C,ompany, tesltified that  there was, a very  large  supply of marble  in  the  Proctor 
district.  They  shipped  by  rail  and  by  truck  and  also  by  boat  to  th,e  Pacific 
Coast  through  New York. Their  competition  was  in  Georgia  and  Tenness'ee. 
He was  not  prepared  to  say if a deep-draft  waterway t o  the  Great  Lakes would 
benefit  his plant. I t  would depend  on  a  great  many  factors.  Unless  the  time 
competed,  he  doubted  very  much if i t  would  be  helpful. 

Asked  as  a  manufacturer if he  believed it  would be to  the  advantage of the 
City of Rutland  and  southern  Vermont  to  have  the  Champlain  seaway, he 
said  that, it was his  personal  opinion "that one thing  the  Champlain  seaway 
would  do would be t o  take  away from the  railroads  in  Vermont  a  great  deal of 
their  overhead traffic  on  which they now  depend. I cannot  think of anything 
much more  tragic  that could happen  to  the  State of Vermont  than t o  have 
the  Rutlnnd  Railroad,  for  instance, go out' of business. I say that  personally 
and  not  by  way of expressing the view-point of my  Company." 

Fred A. Howland 
Mr. HowEand, Pres'ident of the  National  Life  Insurance  Company of 

Montpelier,  Vermont,,  said  that "In weighing the  merits of the proposed 
Champlain  seaway  or cut-off as relates  to  Vermont  in  connection  with the 
possible  construction of the  St.  Lawrence  Ship  canal, I think consideration 
should be given to  its effect upon  the  Central  Vermont  Railway;  not  merely 
because of the  Railway itself but  by  reason of consequences important  to 
citizms of the State." 

Central Vermont Railway.-('About sixty  per  cent of the trafjEc of the 
Central  Vermont  Railway  is  what is known  as  bridge traffic, meaning  through 
traffic originating  outside of Vermont  and  destined  for  points  outside of the 
State. I t  is quite  plain,  and I understand  is  admitted  by  the  proponents of the 
seaway,  that  the  great  bulk of this traffic  would be diverted  to  the  proposed 
water  route. 

"If so, the conclusion  seems quite  obvious that  the  Central  Vermont  Rail- 
way  would  be  deprived of the revenue  which  alone  justifies the  maintenance 
of the high quality of freight  and  passenger  service now  b'eing  afforded the 
public. As illustrating  the  importance of this bridge  traffic, I am of the opinion 
that  the  rehabilitation of the  railroad following the 1927 flood would  not  have 
been undertaken by the  Canadian  National except  upon  reliance  on  this source 
of income-with what  lamentable consequences it is  not  necessary to  speculate." 

Bridge TTafic.--" Furthermore,  the loss of this bridge  traffic,  or a con- 
siderable  portion of it,  would  necessitate such a  contraction  in  the  excellent 
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freight  and  passenger  service now afforded,  as  to be of serious  results  to  all 
the  communities on the  line of the  road. I think  a  fair  demonstration of what 
might  be  expected is afforded  by  the  meagre  rail  service now offered  to  the  towns 
along  the  line of the  railroad  from  Woodsville,  through  Lisbon,  Littleton,  White- 
field and  Lancaster,  in  New  Hampshire,  because  there is no through  traffic  to 
support  better  transportation. 

‘‘ In addition  to  the  withering effect of the  diversion of the  bridge traffic 
on rail  service,  there would necessarily be a  heavy  decrease  in  payrolls  to 
Vermont  citizens  because of reduced  operations. 

“The  Central  Vermont  now  pays  in wages annually  to  citizens of the  State 
in  round figures $2,21)0;000. The  appropriation of the b’ridge  traffic by  the 
proposed  seaway  would  reduce  this  annual  wage  payment  tremendously,  possibly 
three-quarters of n million  dollars,  and  this would  be practically  a  total loss 
to  the  State, as the  water traffic would  not  absorb  the  resulting  unemployment, 
and  the  revenue would go outside of Vermont. Of course the  railroad would 
be  far less able, even than  at  present,  to  pay  to  the  St.ate  the  annual  tax now 
being collcctcd. 

“ T O  put  the  situation as relat,es to  the  great  volume of bridge traffic in a 
few words: a t  present, while outsiders  get  thc  service,  Vermonters  get  the 
revenue.  With  the  seaway  in  operation,  outsiders  would  get  both  the  service 
and  the  revenue,  the vessels carrying  the  cargo  being  birds of passage  merely 
using a free  right-of-way  through  Vermont. 

“Without  attempting  to  measure  the  benefits or disadvantages of the  pro- 
posed water  channel  in  other  directions, I ask  that  in  reviewing  the  problem  as 
relates  to  Vermont,  due  consideration  be given to  its effect on  the  railroads 
dependent on bridge traffic and on the service,  wages  and  taxes  which  the  sail- 
noadla now  contribute  to  the  State.” 

AgricuZturaZ Interests.-In  reply to  a  question  from  the  Chairman,  Mr. 
Howland  said  that  th’e  granite  and  marble  industries of Vermont  were  very 
small  as  compared  with  the  agricultural  interests.  And  to a further  question 
as to  the effect on  the  agricultural  industry of the  State of a  substantial 
reduction  in  freight  rates,  to  distant  points or markets  like  the  central  west 
and  the  Atlantic  seaboard, he said  that  it  would help  all  industries,  agricultural 
and  otherwise. 

Granite  and Marble.-Asked if the slow increase  in  population  in  Vermont 
and  the  failure  to  develop  natural  resources  had been due  to  the  fact  that  the 
people of t.he State were under  a  handicap so far  as  cost of transportation 
was  concerned,  sinre  they were not  near  the  sea  and  had  to  pay  higher  freight 
rates, Mr. Howland  replied,  “There  may be  some truth  in  it   but I would say 
that  the  granite  and  marble  resources  have becn very  highly  developed.  The 
Vermont  Marble  Company  is  the  largest  manufacturer of marble  in  this  country. 
They  have  the  finest  quarry  equipment,  in  the  town of Barre,  and  they  sell 
their  product all over  the  world.  Possibly it might  have been more  highly 
developed if they  had  had  sea-borne traffic, although I think  that  certainly 
has  not been enough of an  impediment  to  prevent  the  very  large  and  profitable 
dcvelopment of t,he  quarry  interests of the  State.” 

T o  a  question  by Mr. Bartlet.t, “Is it not  generally  regarded  in  New  England 
that  the  reason you have  not  built  up big cities  (in  Vermont) i.s because  you 
have  not  a  comparable  water-power  (to  New  Hampshire),  Mr.  H,owland 
replied, “I think  that  is  a  fair  explanation of it”.  He, however: added, in 
answer  to  a  further  question,  that power originating  in  Vermont  was  exported 
and used outside  the  state. 
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Harold W. Masw 
Mr.  Mason, shoe distributor of Brattleboro,  Vermont,  said  that his firm 

was on’e of the  largest  distributors of shoe leather  in t,he United  States, an’d a180 
one of the largest  distributors of rubber  footwear  in  the  world.  The  name of 
the  firm  is  Dunham  Brothers  Company. 

As a shipper he  did  not feel that   the proposed  cut-off  would  be  of any 
advantage  to his  Company. It would be a  calamity  to his  business if any- 
thing  were allowed t o  interfere  with  the  prosperity of the  two  main  railroads 
operating  in  the  State. If they were unable  to  get  the  type of railroad  service 
they now had,  they would be unalble t,o  compete  with the  metropolitan  areas 
of New  York  and  Boston,  where  a  large  part of their business lay.  The  time 
element  was  all-important  to  them. If they were not  able to  deliver  quickly, 
they  just  wouldn’t  get  the  business  again.  The  amount of the  freight  rate 
was not of so much con,sequence as speed  in delivery.  Even if they were 
located  on the  waterway,  they could not w e  water  transportation  because  it 
was too slow. 

G. C. Ba3ley 
Mr. Railey, representinlg the  grain business of E .  W. Bailey  and Com- 

pany,  Montpelier,  Vermont,  testified that they  had pllaces of  businem not 
only  there  but  at  Swanton,  Hinesburg  Falls, Richmon,d, Ea& Monbpelier, South 
Lunenburg,  in  Vermont,  and  at  North  Haverhill, Woods’ville  and  Colebrook, 
in  New  Hampshire.  He  said  that  he could not see  how the proposed  water- 
way  would be of any benefit, ‘but  rather  the  contrary. It would be  harmful 
if the  railroad service  was  interfered  with so that  unemployment  among  rail- 
road  people  would  be  increased. In  the  grain business your service  is  more 
important  than  thc  rate. So long &your competitors  pay  the  same  freight 
rate,  it  is  not  material. 

Howard C. Riee 
Mr. Rice,  publisher of a  country  newspaper  at  Brattleboro,  Vermont, 

s,aid that his  impression  as  a  Vermonter  was that  the  dis’advantages  to  the 
State of the  waterway  would  far  outweigh  the  advantages.  “One of the 
principal  disadvan.tages,” he said,  “is  that which  has been  mentionred  here 
by previous witnesses-and that  is  the  effect of such a  cut-off,  provided i t  
did  what its proponents  said i t  would  do,  on the  through  railroad  business 
of the  State,  particularly  the  through business  of the  Central  Vermont.  In our 
section of the  State I know  that th,e  shippers  feel  they  get  excellent  railroad 
service,  and  they  are  constantly contscious of the  fact  that  the  reason  they 
get that  service is the  through business that  the  railroad  has. I cannot see any 
possible way  whereby  the  development of this cut-off,  and  even the establish- 
ment of a port in  Burlington-which, by  the  way, is  not  quite  as  important 
a part  of Vermont  in  the  eyes of some  Vermonters  a5 i t  is  in  the  eyes of some 
people  in Burlington-wou1.d benefit us down in  the  Connecticut  River  valley. 
We are  dependent on mil service  down  there,  and that  always will  be the 
case. I do not believe that  the  advantage  that  might come from a port in 
Rurlington, plus the local rates we would  have to   pay down our  way, would 
he an  improvement  over  the  through  rail  rate we get now.” 

Effect of Seaway on  Burlington.-(‘I cannot  possibly see  how  thi’s seaway, 
if it  is  built, would  help a sufficient.ly large  section of the  State of Vermont  to 
offset the  disadvantage which  would  result.. It might  help  Burlington;  as I 
said  to  somebody  the  other  day, if this seaway  were  built  and  was  as  prosperous 
and successful as its  advocates seem to  think  i t  would  be, Burlingtan  might 
look  like  a  seaport,  in  fact  might  even  smell  like  a  seaport a t  times,  but I do 
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not  think  as  a  matter of actual  fact  it  ever would be a  seaport;  it would  be 
simply  a  flag  stat’ion  on  the  route,  that is  all. As I understand  it,  any big 
vessel in  order  to  ,stop  a,t  a  port  profitably  mus’t  not  only  have  a  lot of  cargo 
to bring  it  but  at  the  same  time  must be able  to  get  from  that place  enough 
cargo to  take  out, so that  it  can  have  a  two-way business. I cannot conccive 
of Burlington  ever  developing to  that  point, because I cannot see that  there 
is  enough potential  business  in  the  territory of which  Burlington is the centre. 
That  is  my perslonal conclusion on the  matter.” 

Recreational  Interests.-Mr.  Rice  said tha t  for the  last six  years  he  had 
been a  member of the  Recreational  Development  Commithe of the  New  England 
Council,  and  among  other  things  that  Committee  had proved that  recreation 
was the second  largest  indu’stry  in  New  England, second  only to  manufacturing 
and  outranking  agriculture. “I know  from  personal  experience,” he said,  “that 
there  is  no  State  in  New  England  that  benefits  more  proportionately  from  the 
growth of this  recreational  development  movement  than  Ve.rmont. I know 
also tha t  +his Lake  Champlain  district  up  here,  that  James  Bryce  called  the 
playground of America,  is  the cent,re around  which  all  Vermont’s  recreational 
development  industry  radiate,s. I cannot conceive  myself  how this  seaway 
is  going to do  anything  but  interfere  somewhat  with  recreational  development 
along  the  Vermont  area of Lake  Champlain,  particularly down to  the lower 
end  where i t  i’s narrow,  almost  like  a  river. It may be that  an increased  pro- 
cession of barges  going down there will add  to  the scen’ic beauty,  but I cannot 
see it. I feel very  strongly  that muc.h as we want  to dlevelop industry, mu8ch 
as we want  to develop  agriculture, one of our  best  bets  in  Vermont  is the 
development of recreation. I cannot,  see,  as I s,ay,  where  this  seaway would 
help that,  and I think I can see  where i t  would hurt  it.” 

A. C. Brault 
Mr.  Brau,lt, Traffic Manager of the St. Albans Grain  Company,  St.  Albans, 

Vermont,  read  the foElowing letter  from his Company: 
“From  a  long-range  point of view, we look  upon  the  Champlain  waterway 

as very destructive to  the  majority of Vermont  interests. 
“To begin  with,  this  water  rout,e would be closed  five months of the  year, 

which fact alone would not seem t o  justify  the  outlay of one  hundred  million 
dollars  in  public  funds.  During seven months of the  year  it would take enough 
freight  away  from  our  northern  New  England  rail  lines  to  endanger  their  being 
able  to  continue  to  exist. 

“We  operate  entirely on an  in-t.ransit  basis  for  manufacturing, processing 
and  storage of grain  and  grain  products.  This  waterway would make  it impos- 
sible  for  the  feed  industries  to  continue  operations  in  this section of New 
England,  while at  the  same  time t.here  is no proof tha t   i t  would  decrease the 
cost of feed  to consumers,  because of the  fact  that  whatever  is  saved on the 
transportation  by  water would probably be more than mad,e up in the cost 
of  transportation  from  the  port  to  the  ultimate  destination  whether  by  rail 
or  other  means of transportation. 

“In  our opinion, the position  for  Vermont to  take is whether we want  to 
retain  our  present  transportation  facilities fsor the benefit of the  majority,  or 
go in  for  this  waterway which would benefit only  a  few; we can’t  have  both”. 

Mr.  Brault. filed as  an  Exhibit a statement  entitled,  Rates on Corn  (in 
cents  per bushel-exclusive of elevator charges)-from  Chicago, Ill., to  St. 
Albans,  Montpelier,  Vt.,  and  Boston  rate  points. 
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F. W. Shepardsen 
Mr. Shepardson of Burlington,  told  the Commisslion that  his business, 

the  manufacture  and  sale of breakfast foods. He  had given  ,consideration 
to  the  proposed  cut-off  not  only as a  manufacturer  but  as  a citizen  and  tax- 
payer,  [‘My conc1usions,”  he said,  “are  that  the  ‘disadvantages  and the cost 
fa r  outweigh any  advantages  that  might come to  us  either  as  manufacturers 
01 as individual  taxpayers  and  citizens. . . . I think  in considering any  project 
of this  kind  the  element of cost has  to  be  taken  into  account;  can t,he  cost 
be  justified?  This  project  runs  into  very  large  figures, of which I as  a  small 
taxpayer  would  have  to  pay a small  part.  On  the whole,  however, I feel tha t  
t,he advantages  in  dollars  and  cents  should  be  clearly  shown  to be greater  than 
the cost,  of the  project  as a whole. And  in  considering the cost  there  is  the 
fact  t o  be  had in  mind,  that  it could not be  used  for  more  than seven months 
in  the  year;  during five months  in  the  year t,he  investment  in  the  project would 
b’e entirely  idle,  and we would  have t o  rely  on  other  forms of transportation. 
If these  other fornlss  of transportation were weakened as a  result of the  carry- 
ing  out of this  project,  our  service would  be impaired,  and,  in  our  particular 
business a t  l.east,  service  is so important  that we might  have  to coasider  relo- 
cating  our  plant.” 

Arthur S. McCarthy 
Mr.  McCarthy, locomotive  engineer  on the  Rutland  Railroad,  and  a 

member ‘of the  Executive  Committee ‘of the  Brotherhood of Locomotive  Engineers, 
s,aid that  he  appeamd before the Commiss’ion to expliain the  unemploy- 
ment sdtuation tha t  would  perhaps  result  if  the propose,d waterway  were 
constructed.  His  organization  was also concerned about  the  taxes  that would 
accrue if the  project were  proceeded  with. He  read a statement  setting  forth 
his views as  to  the  extent  and cost of the  waterway  and  what  its  effect  would 
be on other  transportation aigen,cies. He  gave figures  as  to  the cost, of the  New 
York  Barge  canal  which  he  considered  an  unprofitable  outlay of  public  money. 

L. G. Morphy 
Mr.  Morphy, General  Superinten,dent  and  Chief  Engin.eer of the  Rutland 

Railroad  Company,  described  the  phyaical  characteristics of the  Rutland  Rail- 
road, the territory it, serve.d, and  its  terminii. He said that ambout half the 
tonnage  handled on 111s railway  originated  on  its  lines;  the  other  half  was wh!at 
\Tas called  overhead traffic. In  regard  to  the proposed  waterway  he  said: 

“This  project  has been stated  to cost  probably  upwards of $ 2 ~ , 0 ~ ~ , ~ 0 0 .  
It is  des’cribed as  a  waterway  beltween  Montreal  and  New  York  and,  accord- 
ing  to its advocates, proposed  for the  purpose of affording,  in  c,onjunction  with 
the proposed  St,.  Lawrence  seaway  project,  a  more  direct  and mOlre protected 
route  for  ocean-going  ships between, the  Great  Lakes-St.  Lawrenc,e ports and 
foreign  ports,  and  to  bring  about,  inlcrcas8ed  industrial. an,d  commercial  develop- 
ments  in  the  territory to  be traversed.  Admittedly  the  project  is economi- 
cally  unsound  when  considered by &elf and  is  only  worthy of any consideration 
from  an economic point of view  in  conjunction  with  the  develfopment 0,f the 
proposed Great  Lakes-St.  Lawrence d’eep waterway.” 

Central  Vermont  Railway.-Mr. Morphy  said he had been authorized  to say 
that  the  general  statements he hmad made  also  applied  to  the  Central  Vermont 
Railway.  The  territ,ory  described  between  the  St.  Lawrence  River  and  the 
Atlantic  seaboard  was now adequately  provided  with  waterway  facilities.  In 
addit,ion  to  the existin.g navigable  route via the St. Lawren-ce  River,  there  was  an 
existing  continuous  waterway  from  the St. Lawrence at Sore]  southerly  via  the 
Richelieu  River, Lakc Champkn,  the  Champlain  canal  and  the  Hudson  River, 
t o  New York. affording  navigation  for  barges  and  motor  ships  and  having 
capacity many times the present sma.11 traffic  volume. 
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‘( Litt,lc use ” he  said “ is  made of the  Lake  Champlain,  Richelieu  River 
Tvaterway. Some lumber,  hay,  paper,  paper  mills  supplies’ a’nd  coal are trans- 
ported,  the  total  traffic f’or the  year 1936  being estimated a t  about 45,000 tons. 
Likewise  there  is  only  a  small use made of the  Champlain  canal,  the  traffic 
handled,  according  to the Report, of  the  Superint,endent of Public  Korks of New 
York  State for the  year 1935, amounting  to 351,000 tons,  consisting  largely of 
petroleum  products,  iron ore and  scrap Iron. Based on a  study of the  Army 
Board of Engineers,  this  canal hsad a  capacity of a t  l’east 8,300,000 tons  per  annum. 

I‘ The  railroads,  serving  the  territory  have  ample  capacity  to  handle  all  the 
t,raffic offere,d and  eufficient excess capacity for a  substantial  increase,  as  has been 
indicated  by  t,heir  ability to. handle  peak traffic moverncnts  prior  to  the  depres- 
sion. In  fact,  what  the  railroads  are  suffering  from now is  lack of sufficient 
t,raflic.” 

Rutland Railroad.--“ The  Rutland  cannot hope to  compeie  with  this pro- 
posed subsidized  free  waterway.  The  waterway would divert  badly needed 
traffic from  it,  resulting  in  large  revenue losses which  would weaken it, financially, 
curtail  its  purchasing  power,  impair  its  ability  to  pay  taxes t o  support  the com- 
munities  through  which itt operates,  and  to  meet  its  funded d’ebt obligations. In  
addition  there would result loss of employment  to  railroad  workers.” 

M. A. Blim 
Mr. Blisls,  Statistician of St. Albans,  Vermont,  submitted  to  t,he  Commission 

a statement  showing  the  gross  tonnage, gross revenues,  pay-rolls  of  the  Central 
Vermont  Railway  in  Vermont,  and  the  average  number of employees in Vermont 
for  the  years  1926, 1929 and 1935. 

George S. Howe 
Mr. Howe, of Bur’lington,  Vermont, filed with  the  Commission  a  statement 

purporting  to show prospective traffic that  might be expected to  use  the proposed 
wate,rway,  together  with figures of water  routes  from  the  Great  Lakes  and 
statistics of European  canals. 
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PLATTSBURG 

The Commission  held a public  hearing  in  the  City of Plattsburgh,  New  York, 
on November  25th, 1936. 

F. W. Nyland 
Mr.  Nyland,  Coal Traffic Manager of the  Delaware  and  Hudson  Rail- 

road,  appeared on  behalf of that  Corporation  and  made  a  statement  in  relation 
to  the  shipment of coal,  manner of shipment,  route of transportation  and  rates, 
in  connection  with  both  anthracite  and  bituminous  coal, to  Plattsburg  and 
Burlington.  He  professed  to  correct  certain  rate figures testified to  by Mr. D. S. 
Griffin, at  the  Albany  hearing. 

Conl Movements.-He explained that  the  tide-water  rates he quoted were 
rates  ordered  by  the  Interstate  Commerce  Commission,  and  that  those  to  New 
York  State gene.rally and  up  through  the  Hudson  River  valley  and  Lake  Cham- 
plain  territory, so far  as  anthracite  was  concerned, were rates which had been set 
or  approved  by  the  same  Commission. H e  mentioned  that  there  had  formerly been 
a substantial  movement of anthracite  coal  from  Montreal,  which  reached  that 
city  by  rail  to  Lake  Erie  ports  and  thence  by  boat  to  Montreal.  Twenty  to 
twenty-five  years  ago  that would run  over 300,000 tons  a  year,  but  in 1922 the 
tonnage  began  to  diminish  and  in 1927 the  movement  had  ceased  entirely.  Since 
th,en  Montreal  anthracite  had moved all-rail.  There  was  a  certain  quantity of 
foreign  anthracite  brought  into  New  England  from  Russia  and  the  United  King- 
dom,  with  small  quantities  from  Germany,  Belgium  and  Indo-China. 

Mr.  Nyland  testified  that  there  was  a  substantial  breakage  in  handling 
coal  by  water.  This  was  not so serious  a  factor  in  bituminous  coal,  but  in  the 
case of anthracite it had  to  be re-screened and  there  was  a  considerable  degrada- 
t,ion,  amounting  to five per  cent in ,excess of all-rail coal. Dealers  preferred  to 
get  their  coal in small  quantities  by  rail. 

I n  reply  to  questions  he  said  that  bituminous  coal moved into  New  England 
from  Norfolk,  but  not  anthracite.  Double  the  quantity of bituminous  coal 
moved into  New  England  compared  with  anthracite,  and  a  substantial  tonnage 
of the  former  moved  by  water.  The  anthracite  all  came from Pennsylvania. 

Conl Prices.-Answering a  question  as  to  whether  or  not  bituminous  coal 
moved  by  water  because  it  was  cheaper,  Mr.  Nyland  said: “ There is more  than 
one  factor  that  enters  into  it.  There  is  the  price of the  coal, which is  a  very 
large  determining  factor  in  moving  coal  into  New  England. In  the  southern 
fields  the  wage  scales  are  much lower than in the  northern fields, and  mining 
aperat,ions  are  more  favorable.  They  have  thicker veins, and  your  movement 
is largely  based on your  total  loadcd  cars  at  destination.’’  Pressed  by  the  Chair- 
man,  Mr.  Nyland  admitted  that  he  had  no  direct  knowledge  as  to  labour  costs 
and could not  quote  any  particular  authority  for his statement. 

He  said  that  twenty  or  twenty-five  years  ago,  possibly  longer,  anthracite 
coal  had  moved  by  boat  to  points  along  Lake  Champlain.  He  did  not  know  if 
the  handling  plants  had been dismantled,  but he  believed that  there  had  not 
been any  movement  for a t  least  twenty  years. 

J. A. Y. Gelder 
Mr.  Gelder,  Treawrer-Manager of  t.he Chazy  Orchards, at   Chazy, 

New York, testified on  behalf of the  proponents.  They  had 40,000 young 
McIntosh  trees.  Their  normal  crop  was  about 60,000 bushels,  though  on  account 
of the cold weather  they  had  only 15,000 bushels  last  year,  He  doubted if 
cheaper  transportation  to  the  New  York  market would be of benefit  in  shipping 
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apples,  as  they were a  perishable  product,  but,  they could  be handled  by  water 
if there  was  refrigeration.  'Their  market  was  in  the  east,  New  York,  possibly 
Boston,  Washington  and  farther  south.  They used fertilizers  and  spraying 
materials  in  quite  large  quantities,  from  Baltimore  and  Camden,  New  J,ersey, 
which might  use  the  waterway.  Theirs  was  the  largest  McIntosh  apple  orchard 
in the  world. 

R. A. Masten 
Mr.  Masten,  Manager of the  Birst-Forster-Dixfield  Company of Platts- 

burg,  New  York,  said t,hat t,heir  business  was  paper  manufacturer  and 
converter.  They  imported  coal,  pulpwood  and  miscellaneous  supplies,  and  shipped 
out  paper  and  paper-manufactured  articles.  The proposed project would  he 
believed  be helpful  to  him  in  bringing in raw  products  and  distributing finished 
materials.  They  imported  about 12,000 tons of sulphite  from  Sweden,  Germany 
and  Canada.  Their finished products  consisted of wax-lined  dishes  and  various 
waxed  papers,  jumbo  rolls,  tissue  paper, etc.,  which went  to  all  points in the 
United  States. 

Robert W. Foote 
Mr.  Foote,  County Agriculitural Agent of Clinton  County,  New  York, 

gave  a  list of the  products of the  County,  and  was of the  opinion  that  anythin,g 
t,hat, woulid lower the  cost of transportation would be of benefit  to  the  County. 
At  the  same  time he admitted  that  dairy  products could not  move  by  water 
because  they  must  have  fast  transportation. 

Mtr. H. P. Mlmon, reppesenking A. Maston and Sons, retail  and  wholesale 
lumber, of P l a t h h r g ,  said that they  got bhei'r lumber fnom the  wuthern  and  western 
United  States  and  Canada.  Pacific  Coast  lumber  came  by  water  through  the 
Panama  Canal  and  was  transshipped  at  Albany.  Southern  and  Canadian  lumber 
came  all-rail.  The falling-off in  the  importation of lumber  from  Canada  he 
thought was, due  mainly to the  depression.  The proposed wate,rway wo,u,ld help 
hie business. A deeper  draft  waterway would  give them  the chan,ce: to  broaden 
their fielmd or ou.t'put. 

Ray Bender 
Mr.  Bender,  County  Agricultural Agent, of Essex  County,  at,  Westport, 

New  York, filed similar  information  to  that,  put in by Mr.  Foote, in connection 
with  the  products of Essex  County.  He believed that   the  deep  waterway would 
furnish  a  market  for  a  lot of their a.gricultura1 products. 

John P. Ross 
Mr. Ross, Secretary of the  Champlain  Valley  Council,  testified  on 

behalf 'of the  proponents  and discussed in  detail  problems of transportation  and 
distribution. " It is my  studied opinio,n and conclusion " he said  "that  the 
development of a  waterway  from  New  York  to  Montreal  with a draft of 30 
feet,  in  conjunction  with  tJhe  development. of the St). Lawrence  waterway, will mean 
the  elimination of some of the  barriers  that  exist  with  respect  to  transportation; 
and,  to  make  a definite statement, I wo'uld say that, i t  will  eliminate  these 
barriers  to  a  large extent, for  fifty  million  people  residing  in  the  United  States." 

Victor F. Boire 
Mr.  Boire,  President of the  Chamber of Commerce of Plattsbure. 

New  York,  said: " Most of the people  who have  studied it are  convinced  that  the 
deeper  waterway  with  what  it  connotes of the  development. of the St. Lawrence, 
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and  develop  those  things  that  are now here  but  more or less dormant. It would 
help  to  decenlralize  indust,ry  and  relieve congestion.” 

Mr.  Boire  submitted ‘a resolution of the  Board of Supervisors of Clinton 
County,  and also one  adopted by the  Common  Council of Plattsburg,  in su1)port 
of’ the  waterway. 

Benjamin F.  Feinberg 
Mr.  Peinberg,  State  Senator,  (New  York),  said  that  the people of 

Ylatt,sburg  wcre  interestetl  in the proposed  deep  waterway,  but were conccrnecl 
also  to know what  provision would be  made  for  harbour  and  dockage  facilities 
at  Plsttshurg. They would not be so much intcrested if it. would bc just a  main 
channel  running  from  Montreal  to  Albany. 

C. R. Clark 
Commander  Clark,  United  States  Navy, of Plattshurg, dlscuseed the  depth 

in the  hnrhour 3.t Plsttsburg  and  its  relationship to the lJ:llw Chnn~plain channcl. 

George H. Spring 
Mr. Spring, of Port   Henry, New York, Executive  Vice-President, of 

the Champlain  Valley  Council,  said  t,hat he was  employed  by tlle Champlain 
Marine  Company.  He  read  into  the  record  particulars as t o  tonnxgc from 
variom firms in the  district, thlat might be expected to  use t.hc proposed wvnterway. 
He filed a copy of the New York  State  Museum  Bulletin, ,July-Augnst, 1919, con- 
taining  particulars as to  minerahs in  the  Champlain  district;  a paper entit,led, 

Growth ‘of Population of New  England  Stat’es ” covering  the  period  from 1790 
to  1930;  a  document  headed  Department of Commerce,  Bureau of the Censlls, 
Biennial Census of Manufactures, 1933”; and  a  document  entit.led,  United States, 
D’epartment of Commerce,  Bureau of the  Census, Cen.sus of Manufactures, 1933, 
Vermont,  Summary of Industry”;  also a document  entitled,  “Report of the  State 
Geologist on the  Mineral  Industries of Vermont, 19383-34.” These five docu- 
lncnt,s  were filed ‘as exhibits. 
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MONTREAL 

The  Commission  held  a  public  hearing  in  the  City of Montreal  on  November 
26-27, 1936. 

Louis Regnier 
The  first  witness at the  Montreal  hearing,  Louis  Regnier,  Pres’ident of the 

St. Johns, P.Q., Board of Trade,  described  previous  efforts  to  improve  water 
transportation  on  the  Richelieu.  He  was  strongly  in  favour of the  proposed  deep 
channel,  which  would  reduce  the  distance  between  New  York  and  Montreal  by 
about 1,079 miles. While  Montreal,  Quebec  and  Three  Rivers  would  derive  the 
greates’t  profits,  every  city  along  the  improved  waterway would b.enefit by 
better  access  to  sources of raw  materials.  This  would  also  apply  to’  American 
cities  along  the  waterway. 

Canadian  Lumbermen’s  Association 
A communication  was  read  from  the  Secretary-Ma’nager of this Associmation, 

shting  that  the  industry  was  not  interested  in  the  subject  matter of the  Investi- 
gation. 

Canadian  Industries  Limited 
A statement  was  read  from  Canadian  Industries’  Limited  setting  forth  the 

tonnage of nitrate o’f soda,  sulphur,  muriate of po’tash  and  phosphate  rock  handled 
by  barge  from  steamer a t  Sorel to  the  Company’s  plant a t  Beloeil,  also  tonnage 
of dynamite  from  Beloeil t,o Newfoundland. 

Charles C. Wood 
Mr. Wood,  as  President of the  Champlain  Valley  Council,  explained  the 

international  character of the CouncLl and  the  reason  why  it  was  being  repre- 
sented at  the  Montreal  hearing.  In  answer  to a question  he  said  that  the  Boards 
of Trade of #St. Johns,  Iberville  and  Sorel  were  represented  on  the  Council. 

John P. Ross 
I n  accordance  with  the  authority given to  him  at  Plattsburg,  Mr.  Ross filed 

a  statement  setting  forth economic data  and  arguments  in  favour of the proposed 
waterway. ‘‘ If constructed ” says  the  statement.,  “the  seaway  will  bring  about 
great  development of agriculture,  industry  and commerce in  the  Champlain 
valley. It will,  by  reducing  costs of transportation,  open  up  great  markets,  both 
national  and world  wide to business in  this  area.  It. will develop  population  in 
a region that  has lagged behind  other  sections of the  United  States  and  it will 
bring  wealth t’o a Tegion that  is  not  now  wealthy.  Vast new industries  will  be 
quick  to see t,he value of locating  in  this’  area.  None of these  will,  however, 
fully  justify  the  building of the  Hudson-Champlain  seaway.  Without  the  build- 
ing of the St’. Lawrence  seaway  and power project,  there would not  be sufficient 
com,merce using  the  waterway  to  justify its existence. . . . The building 
of the  Hudson-Champlain  seaway  in  conjunction  with  the  St.  Lawrence  seaway 
and power project  would  cause  factories  to  spring  up,  employment  to  increase, 
population  to grow, purchasing power to be enlarged; all of which  would  greatly 
benefit  business  and  agriculture  in  this region.” 

Benefits of Proposed Seaway.-The statement concludes with  the following: 
‘‘ It is  our  studied belief that   the building of the  Champlain-Hudson  seaway  will 
bring  great  and  permanent  benefits  to  the  Hudson-Champlain  valley  and will 
favorably affect every  branch of human  endeavor  in  this  area.  Agriculture, 
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industry  and  commerce,  together  with  their  related  services,  will  prosper  and 
grow  under  the  stimulation of low-cost power  and low-co’st transportation. We 
believe that  the  seaway will be, if constructed  along  the  plans  already  formulated, 
of permanent  value to the  ‘Champlain  valley  area,  as’ well as  to  the  country  as  a 
whole.” 

Appended  to  this  statement  is  a  supplement  dealing  with  the beneficial 
effects tha t  would follow from  the  applicat,ion of low-cost power developed on 
the St. Lawrence  to  industries  in  the  Champlain  valley. 

There is also  appended  to  the  statement  a  series of opinions  by  individuals 
as  to  the economic importance of the  St.  Lawrence  deep  waterway. 

Jacques Cartier 
Speaking on  behalf of the  City of St. ,Johns, Mr.  Cartier  gave the Commis- 

sion a list of its  principal  indushies.  From  their  point of view the  improvement 
of the  existing  water  route  by  may of the  Richelieu would be  preferable  to  the 
digging of a  canal  from  the  St.  Lawrence  to  Lake  Champlain.  In  answer  to 
questions  Mr.  Cartier expressed the view that  a  deep  draft  waterway of 27 or 
30 feet  would  be  preferable  to one of limited  draft.  However,  they would  be 
glad to have  a  12  foot  or 14 foot  channel if the  greater  depth  was  not  obtainable. 

Stanislas  Poulin 
Mr.  Poulin  said  that he represented  the  interests of the  Richelieu  Valley. 

He  submitted figures  designed to  illustrate  the  importance of the traffic, par- 
ticularly  the local traffic, that  might be expected  to use the  deep  waterway. 

Shipments of Paper.-In reply  to a question  by  the  Chairman as to whether 
or  not  pa,per  products were at  the  present  time going from  Three  Rivers  by 
way of the  Rirhelieu  to  New  York,  Mr. Youlin said:  “The  Donnaconna  Paper 
Company  and  the  International  Paper  Company  last  year  operated  a new kind 
of boat-a motor-power  boat  with a capacity of about 225 tons-of course it 
is only a small  boat,  but  that is the highest  they  can  load.  Last  year  they 
operated  one of these  boats;  this  year  they  operated  four. I may  say  that  in 
1934 there  was  practically no paper at   al l  going through  this  canal,  and no pulp. 
This  year, 1936, up  to  the  12th of October, 10,500,000 tons of paper  and  pulp 
had gone through. As stated a moment ago,  we export about $30,000,000 worth 
of pulp  and  paper  from  the  Province of Quebec.  The  mills  are  situat.ed  from 
Three  Rivers  to  the  Gulf. If we had a more direc,t means of transportation I 
t’hink it is only  fair  to  say  that  at  least half of this could go through  the  shorter 
and  cheaper  route.” 

Asked  to  clarify  the  last  part of this  statement’, he said:   “The newspaper 
owners  in  the  United  States  are of course looking  for  better prices. They will go to 
Newfoundland  or  to  Norway if they can get  their  paper  there a t  25 t,o 50 cents 
a ton  cheaper  than  they  can  get  it  here,  and I am pointing  out  that  that is the 
reason  why  they  import some of their  newsprint  from  Newfoundland  and 
Norway. If this new route could save $2 a  ton of the  transportation  only, I 
suggest  they would import  their  newsprint  from  Canada,  especially  from  the 
Province of Quebec,  rather  than go to  Norway  and  Newfoundland  to  get  it.” 

Coal Trafic.-In regard  to  coal traffic, Mr.  Poulin  said  that in  his early  days 
he  had seen barges  loaded  with  American  coal going through  the  small  canal  at 
St. .Johns. The  industries of St.  Johns  used  to  bring  their coal by  boat,  but  with 
the  passage of time  and the high  cost of operating  these  small  boats,  this  trade 
had  almost gone  down to  nothing.  Canada  bought  most of its  coal  from  Pcnn- 
sylvania,  and  for  the  quantity  that was used  in Quebec,  the  natural  route  was 
through  the  Hudson-Champlain  waterway  and  the  Richelieu  River.  Most of 
the coal came  to-day  by  rail. 
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Syracuse  Chamber of Commerce,  Wellsville  Chamber of Commerce, 

Telegrams  from  the  Chambers of Commerce of Syracuse  and  Wellsville, 
New York,  and  a  letter  and  stat,ement  from  the  Harbor  Carriers of the 
Port  of New  Yo,rk,  expreming  opposition to  the  proposed  waterway, were read 
into  the  record. 

Harbor  Carriers of Port of New  York 

Chambre de  Commerce,  Montreal 
Mr. Paul A. Beique  submitted  a  statement  on behalf of the  Chambre  de 

Commerce of Montreal.  The  Chamber  was of the o'pinion that  the  proposed 
waterway  by  way of Lake  Champlain  to  the  Hudson, if considered  as a separate 
project,  was  economically  unsound. If it  was  to be considered  as  a  necessary 
part of the  St.  Lawrence  seaway  proposition,  the  Chamber would like  the 
privilege of filing a memorandum  at  a  later  date. I n  the  meantime  they  asked 
for data as t,o routes,  estimates  of  cost, possible  power development,  probable 
traffic, capital  cost  and so forth. 

Mr. Bei,que filed two  Exhibits, one  showin,g traffic  on  the  Chambly  Canal, 
1900 to 1936, and  the  other traffic on  the  Cha8mbly  Canal  and  St.  Ours  Lock, 1910 
to 1935, with  main  commodities. 

George H. Montgomery 
On behalf of the  Montreal  Light',  Heat  and  Power  Consolidated,  Mr. 

Montgomery  read a ,letter  pointing  out  that  the  Montreal  Light,  Heat  and  Power 
Company  was  the  owner of the bed and  banks of the  Richelieu  River  between  the 
south  end of Ste.  Therese  Island  and  Chambly  Basin;  that  Montreal  Light,  Heat 
and  Power Conlsolidatecl control  and  operates a power  development a t  
Chambly  Ganton, which utilized t.he natural flow of the  Richelieu  River;  and 
that  the  same  organization also  owns a dam  and power site  in  the  Richelieu 
River bet'ween Fryers  Island  and  Chambly  Canton. 

It was pointed  out  that if control  works were constructed  in  the  Richelieu 
River  and  operated so1,ely for  navigation  purposes,  they  might  completely 
destroy  the firm and  dependable  power  output of the  existing  plant,  render 
valueless the  auxi,liary power site  and also seriously  impair  the  rights  of  the 
Company in the bcd and banks of the  Richelieu  River. 

It was  further  submitted  that  any  scheme of regulation of the  Richelieu 
River  for  navigation  purposes  should be such that  the  natural  regimen of flow 
would not  be  adversely 'affected for power purposes,  without  adequate com- 
pensation  to  the  Company. 

Mr. Mont,gomery, on behalf of his Company, offered to  submit  all  the  infor- 
mation  in  their possession as to lake  lev&  and  other  engineering  d,ata. 

F. P. Connolly 
Mr. Conn'olly,  Superintendent of the  Napiervillc  ,Junction  Railway, which 

operates a line  from  Rouses  Point  junction  on  the  international  boundary 
north  to  Delson,  the  junction  point  with  the  Canadian  Pacific  Railway, explainled 
that  it  was a subsidiary  to the Delaware and  Hudson  Railroad, and gave  the 
Commission  evidence  as  to  the  length  and  character of the  road,  capacity, traffic, 
etc. 

F. S. Keiser 
I n  response  to a question  asked a t  one of the  previous  hearings,  Mr.  Keiser 

plrt in a statement with regard to electrical  ener,gy  in  Vermont,  going to show  that 
Vermont  was now a heavy  exporter of el.ectrica1 energy. 
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J. K. McNeillie 
Mr. McNeillie  supplemented  the  evidence  given  by  Mr.  Connolly  by  sub- 

mitting  testimony as to  the  tot,al  tonnage  handled  through  the  Chambly  Canal 
and  over  the  Napierville  Junction  Railway,  1923  to  1935  inclusive.  This  state- 
ment showed that  the  tonnage  on  the  railway  diminished  in  those  years  by  about 
28 per cent,  and  on  the  canal by over 75 per  cent. 

National  Seaway  Council 
Mr. Keiser filed a statement  from  the  National  Seaway  Council,  stated  to 

include  rcpresent'atives of the  leading  national  farm  organizations  and  regional 
state  and  municipal bodies, in  support of both  the St. Lawrence  deep  waterway 
and  the  Champlain  waterway. 

Vermont Platforms 
Copies were placed on record of extracts from the  plat,forms of the  Republican 

and  Democratic part.ies in  the  St,ate of Vermont,  both  supporting  the  Champlain 
waterway. 

City of Sorel 
A te1egra.m was filed from  the  Mayor of the  City of Sorel,  approving of the 

improvement of a  waterway  between  Canada  and  the  United  States,  by  way of 
the  Richelieu  River. 

A similar  telegram  was  received  from  the  Chamber of Commerce of Sorel. 

Rotary Club, Port Jervis, N.Y. 

the  waterway. 
A let,ter  was filed from the   Rotary   Chb of Port Jervis,  New  York,  opposing 

Norwich, N.Y. 

Norwich Chamber of Commerce,  in  opposition to the  waterway. 
A lettcr was filed containing  a  resolution of the  Board of Directors of the 

H. G. England 
Mr.  England,  a  granite  manufacturer of Barre,  Vermont',  testified  as  to 

the  granite  industry  in  that  State,  the  resources,  methods of transportation 
2nd  outside  markets.  He  was of the  opinion  that  a  deep  wat'erway  would be of 
bcnefit to the granite  industry  in  Vermont.. 

T. T. Lawson 
Mr. Laws'on,  Gcneral  Manager of the  Barre  Granite  Association,  Mont- 

pelier: Vermont,  said  that his Association  comprised  all  except  one of the 
granite  'producers  in  and  around  Barre. He supplied  figures as to  tonnage of 
granite for the  years 1926 to 1935 inclusive,  and  also as to  transportation  charges. 

Frederick L. Wheeler 
Mr. Wheeler  appeared on  behalf of the  Associated  Railroads of New 

York State,  including  thc  Baltimore  and  Ohio,  the  Boston  and  Maine, 
the  Delaware  and  Hudson, t.he Lehigh  and  New  England,  the  Delaware,  Lacka- 
wanna  and Wesltern, the  Erie,  the  Fonda,  Johnston  and  Gloversville, t*he Lehigh 
Valley,  the  Lon,g  Island,  the  New  York  Central,  the  New  York,  Chicago  and St. 
Louis,  the New York,  New  Haven  and  Hartf'ord,  the  New  York,  Ontario  and 
Western,  the  Pennsylvania  Railroad  and  the  Railway  Express  Agency. 
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Richelieu Wakrway  Depends   on  St .  Lawrence Project.-In his  introductory 
remarks Mr. Wheeler  said: 

"While the Act,  of Congress  requesting  this  iwestigation  makes  no  re.ference 
to the  Great  Lakes-St.  Lawrence  deep  waterway,  but  refers  only  to  the  improve- 
ment of a  waterway  from  Montreal,  to thle Hudslon River, we apprehend  that  no 
one woul'd have  the  te,merity t,o suggest  the latter project  except in oonjunction 
with the  former.  Even  the proponenlts concede-as the  minutes of the  hearing 
in  New  York on November  19th will  show-that the Champlain-Hudt?,on cut-off, 
as  an  indepen.dent  project,  cannot  be  justified on any 'ground. I n  other  words, 
the  proponents  admit  that  this  proposed cut-off is  not  economically  practicable 
or  desirable  when con'sidered by itself and shou1.d be  developed  only as  an 
auxiliary  outlet  to  the proPosled St. Lawrence  seaway. 

"Alml the evid,ence addwed  by  the  advocates of the  project un.der considera- 
tion  and  their  arguments  in  support thereof are  based'  upon  the  hypothesis of a 
continuous  deep  watcrway  from  the  Great  Lakes  via  Montreal  to  New  York  by 
an  inland  passage, whiclh, i t  is s'aid,  would afford a  more  direct  and  protected 
route  for  oceap-going  ships  operating  between  ports  on  the  Great  Lakes  and St. 
Lawrence  River  and  ports on, the  coast  and  in  foreign  countries. 

It is  also  urged  by  these  same  advocates that  the  construction of a deep 
waterway, as an  auxiliary  outlet  to  the  proposed  seaway,  from  the St. Lawrence 
near  Montreal  to  the  Hudson  near  Waterford  would  bring  about in'creased 
industrial  and  commercial  development  in  the  territory  through which it would 
paas." 

Champlain Project Economically Unsound.--"The record shows' oonc1,usively 
that th.e proposed  Champlain-Hudson cut-off is  economically  unsound  if  the 
Great  Lakes-St.  Lawrence  deep  waterway  is  not  developed,  and  is  barren of m y  
conclusive ,evidence showing  or  tending  to show that  the proposed  cut-off is 
economically  sound  as an  auxiliary  to  the St. Lawrence  seaway if developed." 

Mr. Whee1,er stated  that  the  conclusion  to  which  the Assolcia,tion had come 
was  as folllows: ('We  respectfully  suggest  that  the  investi,gation,  is  premature  and 
that no recommendation  as  to  the  advisability or otherwise of the  proposed  cut- 
off should be made by your  Commission  until after final  disposition of the  Great 
Lakcs-St.  Lawrence  deep  waterway  treaty." 

B. S. Voorhees 
Mr. Voorhees  appeared as Assistant  to t,lw Vice-president of the  New 

York  Cen,tral  Railroad.  He  said  that consilderable studies  had been 1rnma.de of 
various  waterway  projects,  including  the St. Lawrence  seaway.  The  fact  that 
they  were  not  in a.ocord with  the  claims or cont.entions of the  proponents of the 
proposed  waterway  di'd  not  mean  that  the  rail  carriers  were opposed t o  clompeti- 
tive  transportation  under  any  and al'l circumstances. On the  contrary,  the  rail 
carriers  believed  that  the  successful  development  an'd  solution of the  transporta- 
tion  problem  depende'd  upon  the  c,oordination of rail  and  water  routes.  In  other 
words,  these  two sy&ems of transportation  should  supplement  and  com'plement 
each  other.  Neither shou1,d be  permitted t,o cripple or destroy the other.  In,  the 
present  case,  the  rail  routes  an,d  the propose,d #deep  waterway could  n.ot be so 
coordinate,d  or  adjusted  as  to  secure a profitable  utilization of both  routes  as 
means of transpo'rtation.  The  proposed  waterway would only  duplicate  the 
extensive  transport,ation fa.cilities already  existing  between  the  Great  Lakes-St. 
Lawrence  River  tcrritory  an8d  the  Atlantic  seaboard, which falcilities were being 
I w r l  far  lrss  than  the  capacity. 
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Associated Railroab 

Hudson cut-off for  the  following  reasons: 
Mr. Voorhees said  that  the  Associated  Railroads opposed the  Champlain- 

(a) As common carriers  they  are  required  by  law  to,  and  do,  provide  the 
public  with  continuous,  adequate, efficient, and  safe  transportation 
scrvicc  in  the  territory  through which the  proposed  deep  waterway 
would pass. 

( b )  The  railroads of the  United  States  pay  taxes  amounting  to  approxima- 
t,eIy $300,00Q,OOQ annua.lly-about $30,000,000 of these  taxes  are  paid 
in  the  State of New  York,  consequently  they  should oppose all  unne- 
cessary  and  improvident  public  expenditures,  especially  those which 
result  in  subsidizing or otherwise  unfairly  assisting  their  competitors. 

(c) They  have  invested  many  millions of dollars  in  ‘property  devoted t s  
transportation purposes, the  value of which this  project would substan- 
tially  impair.” 

Subsidized Co,mpelitim.-Mr. Voorhecs said  that  they  believed  that  there 
was  no  public  necessity  for  the proposed improvements;  that  there  was  no 
existing or prospective traffic warranting  it;  and  that  the  expenditure of public 
funds  to  the  amount  necessary  to  produce it would  be a  sheer  waste of money 
and  would  further  subsidize  competition  with  the  railroads.  Both  water  and 
highway  transportation,  he  said,  had been subsidized, the  former  to  the  full 
extent of the  overhead  costs,  and  the  latter  extensively. H e  presented  some 
figures  in regard  to  the  conditions of highway  and  water  transportation,  and 
said, ‘ W e  further believe that  the  subject  under  investigation  warrants a full 
development of the  facts  and  that when such  fact,s  are  fully  developed,  the 
evidence will  show that  no  present or foresleeable public  necessity  suggests 
the  advisability of the  expenditure  involved  to  create  the  proposed  deep 
waterway.” 

National Transportation Cornwrittee Report.-In support of hims contention 
t’hat  full  consideration,  in cases of this  kind,  should be given to  the effe’ct that, 
the proposed  improvement  and  the  extension of operation on inland  waterways 
would have  upon  other  forms of existing  transportation, he quoted  from  the 
Report of the  National  Transportat,ion  Committee  (sometimes  referred  to  as 
the Coolidge Committee),  dated  February  13, 1933, and  also from a report 
on Water Resources and  Transportation of the  Mississippi  River  by a sub- 
committee of the  National  Resources  Board,  made  in 1934. 

Mr. Voorhees filed as an  Exhibit  a  map  showing  the proposed deeper  water- 
way  from  Montreal  to  New York. 

He  also submitted figures showing  the gross revenue,  net  income  and 
tonnage of the  seven  railroads  directly affected by t,he proposed  waterway,  for 
the  period  1929  to  1935  inclusive.  His  statement  shows  that  during  the  year 
1932  the  deficit of these  seven  railroads  was $23,728,016, in  1933 it was 
$14,576,055, in  1934 it was $16,930,062, and  in 1935 i t  was $7,151,733. 

Winter Traffic.-Discussing the effect of the  waterway  upon  the  railroads, 
Mr. Voorhees  said: “ T h e  construct.ion of the  waterway  would  not  permit 
the  abandonment of the  railroad  facilities  as  they would  be required  to  handle 
all  the  trafic  during  the  winter  #months#,  when it was  not  possible  to  operate 
upon the  inland  waters.  In  other  words,  the  railroad  facilities which  would 
have  to  be  sufficient  to  take  care of the  peak  requirements of traffic movement 
during  the  winter  months  would  partially lie idle  during  the  season of waterway 
operation,  with  a  consequent  waste of capital.” 

Railroads as Taxpayers.-Discussing further  the  possible effect of such a 
waterway  upon  the  railroads, Mr. Voorhees  said:  “The  railroads  are  handicapped 
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in  their efforts to compete  with  a  subsidized  free  waterway.  The  proposed 
waterwa.y,  during  the  season of navigation, would divert  badly  needed traffic 
from  the  railroads,  resulting in large  revenue losses and  thereby  weaken  them 
financially,  curtail  their  purchasing power, impair  their  ability  to  pay  taxes 
to  support  the  communities  through which they  pass  and  to  make  interest 
payments on and  repayment of federal  loans. It would also  produce loss of 
ernploymcnt of railroad  workers.” 

“The  railroads  are  the  largest  individual  taxpayers  and on them  depend 
to a very  considerable  extent  the  financial  support of  sc11ools, fire and police 
protection,  public work, etc. I t  is a mistake  to  impair  the  ability of the  rail- 
roads to  continue  their  large  tax  payments.  The effect, on certain of the 
adjoining  railroads which are  finding  it  extremely  dificult  to  exist  might be 
sufficiently serious  to  throw  them  into  bankruptcy  and  thereby  jeopardize 
railroad  service  to  communities  through  that  railroad’s  entire  territory.” 

N o  DClnWZd for Watcrtwny--Mr. Voorhees added: “It is fallacious  to  assert 
that  this pro’poscd waterway would create business or attract  industries  at  points 
along  its course. As an economic proposition,  it  is  the existence of R well- 
developed  and  populous  hinterland which brings  about  a  commercial  demand 
for  the  improvement of a waterway,  and  not  the  presence of a  waterway 
which effects an  increase  in  business  and  industry in the  hinterland.” 

Mr. Voorhees  filed as  an  Exhibit  a  copy of Senator  Wagner’s  speech on 
the  Great  Lakes-St.  Lawrence  Deep  Waterway  Treaty, on January 10, 1934. 
Hme also filed with  the  Commission  as a matter of reference, copies of a book 
entitled,  “The St. Lawrence  Navigation  and  Power  Project,”  a  study  prepared 
by  the  Brookings  Institution of Washington  in 1929. 

Prospective Trafic.-Discuslsing the  testimony  and  exhibits  presented  by 
proponents olf the  waterway,  he  said  that  these inclu<ded statistics  covering  all 
the traffic handled  on  the  Great  Lakes,  the  Atlantic  seaboard,  the  New York 
State  barge  canal,  and  the  total  water-borne  co’mmerce of the  United  States, 
but he  argu,ed tha t  such  statistics  formed no basis as   to  t.he amount of traffic 
tha t  would  actually  move  over  the  proposed  Champlain  waterway  as  nothing 
had been presented t o  show that   the  traffic between t3he Great  Lakes  territory 
and  the  Atlantic  seaboard  and  southern  points would seek routes  other  than 
those  now  available.  He contendNed that   the  evidence  submitted showed that  
the commerce on the  Great  Lakes’  consisted  largely of coal  moving  westbound 
and  ore  and  grain  eastbound,  and  that  this traffic  would have  no  possible 
occasion to  use  the propossed waterway. 

Costs would  Exceed Benefits.--“ I n  order  to  reach  a  proper conclusion as 
to the  economics”  he  said ‘( i t  wil be  necessary  for  your  Honorable  Com- 
mission to  have  a  reasonable  estimate of the  potential  traffic  that  will  use  the 
proposted cut-off based  on  actual traffic movements,  without  diversion  from 
existin.g transportation facilitises, and a comparison of savings#, if any,  based on 
such traffic with  the  interest  and  amortization  charges  on  the  estimated cos+, of 
constructlion plus  maintenance.  We  desire  to  call  attention  to  the  fact  that,  based 
on studies  of  other  waterway  projects,  the  development of the economics  of 
this  project  by  this  method will  show that  the  costs will exceed the benefits. 
It will  further  show  that  transportation  via  the propo,sed waterway,  if all of 
the  costs  be  included,  will be more  expensive than  transportation  via  the  rail- 
roads.”  To  illustrate  this  contention  he  quoted figures in connect,ion  wit,h the 
New York State  Barge  Canal. 

Regulation of Waterways.-Under cross-examination  by Mr. Keiser, Mr. 
Voorheesl admitted  t’hat  there  was  a cert.ain regulation of waterways  by  the 
Interstate  Commerce Com’misbson and  the  Maritime  Authority;  and  that  the 
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deficits suffered by the  railways  were  due  more to the  competition of trucks 
than  to  water competition.  Reverting  to  Mr. Voorhees' previous  statement  that 
the  tonnage  on  the  Great  Lakes  is  largely  coal,  ore  and  grain, Mr. Keiser  asked 
the  witness if there  was  not  a  large  movement of so-called  package  freight 
both eastbound  and  wcstbound  on  the  Great  Lakes,  and  the  witness  agreed 
that  that  was  correct. 

J. B. Knox 

permission to file a statement  in  support of the  waterway. 

Rimouski  Chamber of Commerce 

in  support of the  waterway. 

P. C. Armstrong 
Mr. Armstrong,  Special  Representative  in  the Traffic Department of 

the  Canadian  Pacific  Railway,  told  the  Commission  that  while  he  was  not 
presentinlg a case  for  tdhe  railway,  he  had  been  permitted to appeax to  answer 
any  questions  conoerning  the  economies of the  subject.  He  pointed  out  that 
as both  sides  had  agreed  that  the  Lake  Champlain  waterway  must  be  regarded 
as merely  an  extension of the original  plan  for  the St. Lawrence  waterway, 
it  was  quite  impossible  to  discus's  the  matter  now  before  the  Commission  with- 
out   a t   the  s'ame time  expressing  an  opinion c'o,ncerning the St. Lawrenae  project, 
but  he  would confine himlself to  the economic aspects of the question. It 
appeared  to  him  that  the  arguments  submitted  by  the  proponents  were  based 
on some  misapprehenslion of the  relation  between  water  and  rail  transporta- 
tion,  and  an  equal  misapprehension of the difference between  various  types 
of canah. 

Types  of Canals.-Taking  the second point  first, he said  that  there were 
three  types of canals: nrt'ificial straits,  such as the  Suez,  Panama  and  Kiel 
Canals,  and  t,he  canals at  Sault  Ste  Marie;  ship  canals,  such as t,he St. Lawrence 
channel,  th,e  deepened  Hudson  and  the  Manchest.er  ship  canal;  and  third, 
intcrnal  waterways  intcndcd t o  offer trade  routes similar to  those  provided 
by rai1,waysI and  highways. 

It was  obvious  that  the  first  type of canal  had no relationship  to  the 
present probllem. It must be considered as coming  within  one of the  other 
t'wo elassles. A ship  canal of deep  draft  as long as  the  one  proposed,  and 
including as high  a  lift, would  be a  unique  experiment.  Waterway  development 
had been carried  very  far  in  Europe,  particularly  in  Franc'e,  Germany  and  the 
Netherland,s.  Thew  internal  waterways,  which  were a very  important  part of 
t,hc national  communication syskem8s, were in  almost  all  cases  shal,low-draft 
barge canabs. That  was  the  normal  type of canal  for  t<he  use 0.f domestic 
commerce  throughout  the  world. 

Rail  and  Water  Transportation.-As to the  relationship  between  railway 
and  canal  transportation,  it  was'  not  t'rue  that  movement of  goods by  water 
was always  cheaper  than  by  rail, if consideration  was  given  by  the  public 
t.o the  true  cost of the  two  types of transportation.  In  other  words,  the  cost, 
including  a  proper  provision  for  the  construction  and  maintenance of waterways 
as well as railways. It was only  in a country  like  the Nsetherlands where  the 
milcage of canals  was  equal  to  or  greater  t'han  that  of  the  railways,  that 
canals could  be considered as a true  alternative t.o rai1,ways. In  North America 
t'he maintenance of a suitable  network of railways  was  absolutely  essential 
to providing  the  cheapest.  national sysltem of transportation. 

Mr. Kn,ox, President of th'e  Interprovincial  Lumber  Company,  was  given 

A tekgram was filed from  the  Chamber of Commerce of Rimouski,  Quebec, 
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D e e p  us. iClznllou~ Canals.-Mr. Armst,rong  was  definitely of the  opinion  that 
deepening a canal  did  not  automatically  add  to  its economic value.  He  instanced 
the  case of wheat m'ove,ments frolm Buffalo t.o New  York  by  the  Barge  Canal 
and  from  Buffalo  to  Montreal  by t,hc St. Lawrence  Canals. It was a hundred 
miles  longer  by  the  Barge  Canal  route,  and  the effective depth  was  less  by  that 
route,  and  yet t.he figures showed that,  there  was  a  definite  advantage  in  freight 
rates  by  the longer and  shallower  canal. 

So far  as  the  Hudson-Champhin cut-off was  concerned,  not  only  did  he 
doubt  whether  the  deepening would lo,wer transportation  charges to' the  public, 
but  he  was als'o convinced that  the  cost o'f construction  must  play a definite 
part  in  deciding  the economic advantage of the  project.  That  advantage 
could  not be mea'sured  by  merely  comparing  the  charges  which  operators on 
these  routes  made tho the  public  for  their slervices. 

Foreign  Water Co?npetition.-In the  event of ocean  steamers  using  t4he 
proposed  deep  waterway,  Mr.  Armstrong  anticipated  that  it would involve  the 
destruction of a  great  deal of capital now invested  in  inland fleets and  a cor- 
responding  destruction of employment  for  the  sailors of t,hese fleets,. While 
the  coastal l'aws of the  two countriels might  retain  for  their  nationals  the bu,siness 
b8ctween their own ports, foreign sthips would  be able  to  engage  in  all  trsns- 
portat'ion of go'ods between port,s' of the  two  countries  and  between  the  inland 
ports of Nort,h  America  and  foreign  ports. Success in  at,tracting  the  ocean 
shipping of the  world  to  the  inland  waters of North  America would probably 
be a fatal blmo'w to. the  inland  shipping  interests of the  United  State.s  and  Canada. 

Rate  Reductions.-Answering a  question as to  the  advantage of lowering 
the  freight rabe on a particul'ar  commodity,  Mr.  Armstrong  said: "No railway 
traffic man  fails  to  realize  that  the  only  desirable  type of rate  decrease is a 
general  one  made po'ssible by  general  savings in cost of operation.  Individual 
rate  reductions s8eldom fail to  hurt someone a3 well as to  help  someone else." 

Technical  Studies  Needed-Surveying  the  general  situation,  Mr.  Armstrong 
suggested  thalt: "A  reasonablme course would be to  adjourn  these  proceedings 
long  enough to permit  the  proponents to prepare  a  real,  case  in  favour of t,heir 
contention;  that  that  case,  as  far as it deal's  wit'h  transportation,  and  the 
possibility of diversion of routes,  might be analyzed  carefully  by  the  technicians 
of the  Board of Railway  Commis'sioners  and  the  1nterst.ate  Commerce  Com- 
mis.sion, and als'o by  the  technicians of the  interests  who oppose the  project;  that 
as a preliminary  to  any  further  investigation,  an en,gineering study  should  be 
made .of the  proposed cut-off, accompanied  by a firm estilmate of coat and a report 
indicating  its  engineering  feasibilit'y;  that  a  large  number of experts  in  shipping 
matt'ers be called  to  inform  the ICommission whether  sea-borne commeroe  will 
or will not  use  this  waterway  without  breaking  bulk;  and  that a preliminary  to 
any  furt,her  discussion be t'he  formulat,ion of a decision concernling the  imposition 
of toll,s, since,  wit'hout that ,   i t  is t,otally  impossible t o  cons,ider  the  true  advantage 
to  any  interest. of the  constructio,n of this cut-off." 

L. G. Morphy 
Mr.  Morphy,  General  Superintendent  and  Chief  Engineer of the  Rut,land 

Railroad,  was  recalled  to  supply  information  previously  asked for as to  
the  price  or  market  quotations of the  stocks  and  bonds of the  Rutland  Railroad, 
and  also  as to the  taxes  paid  by  the  railroads of Vermont to  that  State  or  its 
municipalit,ies  in 1934. 

Frank S .  Davis 
Mr.  Davis,  Manager of the  Maritime  Association of the  Boston  Chamber 

of Commer'ce,  explained that  his Ass'ociation was  a  voluntary  body of 
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about two  hundred  members,  including  representatives of the  steamship lines 
serving  the  Port of Bos'ton  and  other  New  Engl'and  ports.  Its  principal  object 
was  to  protect  and  promote  the  maritime  interests of the  Port of  Bostomn and  New 
England  generally. 

Great  Lakes-Tidewater Service.-Speaking of transportation  by  water 
between  New  England  ports  and  the  Great  L'akes, he said  that  in 1934 Boston 
had  an  all-water  service  by  way of the  St.  Lawrence  to  Great Lakes1 ports,  and 
the  rates  were  substantially lower  t.han rail  rates,  but  after  a  trial of several 
months  the  service  was  discontinued  because i t  did  not  pay,  it  was  not  patronized. 
Also western  New  En,gland  had  had  all-water s'ervice t o  Hudson  River  points 
but  it  had  gradualy gone out of existencte. For several'  years  regular  all-water 
package  freight  service  was  maintained  from  New  York  to  ports on the  Great 
Lakes,  but  this  too  was  dropped on account of lack of business. At  the  present 
time,  Diesel  boats  with  a  capacity of 'about 2,500 tons  were  bringing  occasional 
cargoes t o  Bos'ton by  way of the  Hudson  and  the  Cape  Cod  canal. 

I n  response to  later  questions  by  Mr.  Keiser,  Mr.  Davis  emphasized  the  fact 
tha t  t.he  existing  traffic  was  a tramp slervice, quite  different  from  the  regular 
package  freight  service that was  maintained  for some time  in  the  past. 

Coastwise  Trafiic.-Mr. Davis also  testified  as to  the  character of the 
coastwise  commerce of the  Port of Boston.  "Very  little"  he  said "of the coast- 
wise  commerce now being  received at  the  port could  pos,sibly  be  transported as 
economically  as i t  is now being  done,  thro'ugh  the  Lakes  and  over  the  Champlain 
Canal." H e  also  drew  attention  to  the  fact  that  under  the  Coastwise  law of the 
United  St'ates, traffic  from Great  Lakes  ports' to New  England  ports would  be 
ri,gidly  confined to vessels sailing  under  the  American fla'g. 

Regulating  Competitive  Transportation.-Mr.  Davis  referred  to  the  large 
percentage of the traffic that  reached  Boston  that was. handled  by mot'or truck, 
and  he  added, '' We  believe  the  public  interest  will  be  best served-and this 
applies  to  the  Boston  Chamber of Commerce  as well as to' the  Maritime Asso- 
ciation-if all  forms of compet]itive transportation  are  regulated,  and  personally 
I consider it  inevitable.  We  have  all seen the  Motor  Truck  Act  in effect; the 
Water  Carrier Act  is  before  Congress. Ink-coastal  rates,  port to port,  are 
already  regulat,ed.  They  must file  wit,h the new Maritime  Autho'rity  the  rates 
actually  charged.  Joint  rail  and  water  rates  are now, and s,o far  as I know 
always  have  been,  subject  to  Interstate Commscrce Commission  regulation." 

J. L. Carson 
Mr.  Carson  said  that he was  the  President of the  Montreal  Board  of  Trade, 

and  represented  that  Board a t   the  hearing. The  Board fe1.t that  the proposed 
waterway  should he ro'nsidered  from  three  main  angles;  its  cost,  its  necessity, 
its effect. As to  the  former,  they  felt  that,  though no estimates,  had  yet been 
submitted,  the  waterway would  cost a  very  large  sum  of 'money. As to  its 
necessity,  the  t,erritory  adjaccnt  to  the  route  was  already  adequately  served  by 
various  forms of t,ransportation,  none of which  was used to  nearly  its  capacity. 
As to  its  effect, it seemed  evident  that  the  proposed  waterway, if it  was success- 
ful, would b,e injurious t.o existinlg modes of transportation,  and  notably  to  the 
railways,  which were already  suffering  from  lack of  traffic, and  further  it  would 
add  to  the  already  heavy  burden  carried  by  Canadian  taxpayers.  The  Board o,f 
Trade  asked  permission  to  make  further  representations a t  a  later  date,  when 
engineering data would  be available. 

George P. Lord 
Captain  Lord  appeared 0.n behalf of the  Boston  Port  Authority,  the  purpose 

of which was  to  investigate  all  matters relatintg to  the  Port.  He  made the 
following statement  as  to  the views of the  Port  Authority: 
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( 'The  Port  Authority of Boston  has  taken  the  position  in  this  and  in my 
investigation,  that  th'ey  are  opposed  to  any  propositio,n  which  might  in  any  way 
relieve any traffic or take  away  any traffic from  the  railroad's  serving  the  Port of 
Boston.  The  Ports of Boston  and  Portland  and  other  New  England  ports  are 
all  fed  by  railroads.  We  acknowledge  that. Also the  rails  serve  the  ports. 
I n  o,ther  words, t.he rails  t,ake  the  cargo  from  the  port  and  distribute  it  to  the 
hinterland. It is our be1ie.f that  any  proposition  which  might  in  any  way  affect 
the  tonnage  carried  by  these  rail's would seriously  affect  the  Port of Boston." 

Gerret Fort 
Mr. Fort  tesltified on behalf of the  Bo'ston  and  Maine  Railmad  and 

also  the  Maine  Central  Railroad.  He opposed the  construction of the proposed 
deep  waterway,  he  said,  became  there  were  already  adequate  transportation 
f,acilities to  handle  an increas,e of several hundreld per  cent.  One of two  things 
would  happen:  either  the  canal  would  be a failure-and that  was his personal 
belief-in which  case it would simply  be  a  burden on the  taxpayers; o.r, if it  were 
a success, i t  woulld take  away  from  the  railroads of New  En,gland  a  business  they 
n'ere in  no  position to  lose, and  would  in  a  relatively  short  time  make  those 
railroads R burden  on  the  people of the  United  States. 

Boston and Maine EtriZroad.-Mr. Fort  gave  the  Commission  particulars 
as  to  the  physical  situation of the  Boston  and  Maine  Railroad  and  its  pres,ent 
financial  standing.  Conditions  as  to  the  movement of grain  to  the  Atlantic 
seaboard  had  radically  changed  since  the  St.  Lawrence  waterway  was  investi- 
gated  and  reported  upon.  At  that  time  there  was  a  very  real  need  for  better 
trans'portation  facilities  for  the  movement of grain  to  the  seaboard.  The  rail- 
roads  were  short of equipment  and  there  was  a llarge demand  for  export  grain. 
To-day,  there  was no car  shortage  and  the  export  market for grain  had dis- 
appeared.  They  were  actually  importing  Argentine  grain  through  the  Port of 
Boston. 

Voorhees Exhibits 
Mr. Frederick L. Wheeler filed Voorhees  Exhibits  No. 3 and  No. 4, the  fo'rmer 

showing  relation of tonnage of grain,  iron o're and  coal  to  total  shipment.s  through 
canals at  Sault  Ste.  Marie, 1926-385 inclusive, and the  1att.er a statement showing 
waterway  mileages  via  various  routes. 

C. I. Johnson 
Mr.  ,Johnson,  Assistant  General  Freight  Agent of the Nmcw York  Central 

Railroad,  made  a  statement  as  to  canal  rates  and  their effcct on the  lowering 
of railroad  rates. '( There  had been inmstances " he said " where  rail 
carriers  had  attempted  to  regain  certain  kinds o f  commodit'ies that  were being 
transported I)y canal,  under  the  authority of the  Interstate 'Co'mmerce Com- 
mission." R e  gavc  notable  examples of t,he  efforts of the  railways  to  meet  water 
competit,ion,  in  such commodit,ies as  crude sullphur, rags  and  paper  stock,  bulk 
salt,  plaster,  sugar. 

Automobile Shipments.-In regard  to  the  statement  that  had been made at 
an  earlier  hearing  that a considcrable  tonnage of automobiles would  be available 
for transportat,ion  from  Detroit  by  the  proposcd  waterway  to  New  York  and 
adjacent  points,  Mr.  Johnson  said:  "It is fair  to'  presume  t,hat  the  transportation 
of automobiles  through  the  Welland  Canal,  thence  by  Lake  Ontario  and  the 
St. Lawrence  River,  and  the  proposed  waterway from Montreal  to  the  Hudson 
and  New  York  would  be  practically  nil." His evidence professed to show that  
approximately 125,000 automobiles  built  by  General  Motors were handled  by 
boat  to Buffalo  and were distributed  thence  usually  by  truck  to  destinations in 
the  east. 
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Mr. Johnson filed an  exhibit  showing  the  rates on grain in carloads  from 
Buffalo to New York in  1936; als'o an  exhibit  showing  ex-lake  arrivals of grain 
a t  New  York,  by  rail  from  Buffalo  and  a  small  amount  from  Erie,  Pennsylvania, 
from  95  per  cent t o  98 per  cent  for  export,  in 1936. 

W. W. Boyd 
Mr.  Boyd  appeared  on behalf of the  Canadian  National  Railways 

and  said  that  they would like to bc put  on  record  as  opposed  to  the  waterway. 
They  asked  the  privilege of filin8g a brief a t  some later  time. 

George A. Walker 
Mr.  Walker  appeared  on bsehalf of t,he Canadian  Pacific  Railway 

Company  and  testified  that his Company  opposed  the  project.  From  a  Cana- 
dian  standpoint,  he  said,  there  were some considerations  that  should be kept 
steadily  in view. Within  the  last  fifteen or twenlty yeam  there  had been a  violent 
change  in  the  whole  transportation  system of Canada.  The  development of 
the  Port of Vanco'uver,  with  its  expensive  terminal'  facilities,  had  had  the effect 
of diverting  almost  the  whole of the  import  and  export traffic of Albert,a,  and 
one-half Saskatchewan,  through  the  Port of Vancouver. Also the  people of 
Canada  had  slpent $5O,OOO,OOO in  developing  t'he  Hudson  Bay Ra,ilroads and  the 
Port of Churchill.  Within  the  last  twenty  years  the  people of this  country  had 
acquired  the  'Canadian  National  Railways,  a  system of 27,000 mil'es, equipped, 
like  its  competitor  the  Canadian  Pacific,  to  handle  three or four  times  the 
tonnage a t  present  available. 

'' I suggest that  in  these  circumstances,  the  time  is  not  opportune  to consider 
the  expenditure of possibly  hundreds of millions of dollars  in  the  development 
of additional  transportation  facilities,  particularly  having  regard  to  the  con- 
dition o'f the  Canadian  National  Railways,  the  operation of which results  each 
year  in  a  very  heavy loss to  t'he  country." He  also  asked permiesion to file 8 
brief. 

J. E. Lareau 
Mr. Lareau,  representing fo'ur County  Councils  in  the  Richelieu  Valley 

of Quebec,  explained the  interests of the people for  whom he appeared  in  obtain- 
ing  bett,er  water  transportation.  What  they  had in mind  was a. 12-fo,ot wat,erway. 

Seraphim  Ouimet 
Mr.  Ouimet, consu'ltin'g engineer of Montreal,  spoke on  behalf of  the con- 

struction of a  deep  waterway  from  Montreal  to  New York, which he  believed 
would be  in  the  best  interests of the  people of Montreal. 
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BOSTON 

Thc  Commission  held  a  public  hearing  in  the  City of Boston,  Mass., on 
April  1st  and  2nd, 1937. 

Frank S. Davie 
Mr.  Davis,  who  testified a t  Montreal,  again  appeared  in  opposition 

to  t,he  proposed  seaway, on behalf of the  Boston  Chamber of Commerce,  the 
Maritime  Association of the  same  Chamber,  the  Atlantic  Deeper  Waterways 
Association  and  the  National  Rivers  and  Harbors  Congress. 

Maritime  Association 
Mr. Davis  read  the  following  resolution:  “Resolved:  That  the  Maritime 

Association of the  Boston  Chamber of Commerce is opposed to  the  St.  L’awrence- 
Champlain-Hudson  waterway  for  many  reasons  including: 

(1) That   i t  is admitt’edly  supplementary  to,  and  contingent  upon,  the 
carrying  out of the St. Lawrence  project. 

(2) That   the enormous  cost  (estimated  from $1~,OOO~~(M)O to  $200,00,(Eoa) 
would impotse tremendous  taxes  upon  the  country. 

(3) That   i t  would  isolate  Boston  and  practically all other  New  England 
ports  and would Irevent  their  participation  in commerce to  and  from 
interior  United  States  and  Canadian  points. 

(4) T h a t   i t  would  be  disastrous t’o New  England’s  railroads. 
(5) That  there is no economic justification  for  such  deep  waterway  from 

( 6 )  That.  the  injury it would inflict upon  New  England would far  outweigh 
the  standpoint of either  navigation  or power requirements. 

any possible benefits to  the  country m a whole.” 

Atlantic  Deeper  Waterways Awmciaticm 

submitted  the following statement  by Mr. J. Ham’pton  Moore, its President: 
On behalf of the  Atlantic  Deeper  Waterways  Association,  Mr.  Davis 

“As you  are  doubtless  aware,  no  definite  action on this  project  has 
been  taken by the  Atlantic Deeper Waterways  Association, although it has 
passed resolut.ion’s, protesting  against  the  ratification of the  Great  Lakes- 
St. Lawrence  Treaty. 

“While I cannot  speak officially for  the  Association,  therefore, I can 
state  that  if the  Montreal-Lake  Champlain-Hudson  River  waterway  project 
is  related  to or in  furtherance of the St. Lawrence  project as submitted 
for ratification  by  the  United  States  Senate,  this  Association would be 
opposed to  it. We  have  representatives,  as  you  know,  from  all  the  Atlantic 
coa8stal  states,  and  they  by  resolution  have  placed  their  reliance  upon  the 
existing  New  York  State  Barge  canal for waterway  contact  between  the 
Atlantic  and  the  Great  Lakes.  Important  waterway  project%s  capable of 
serving  large  commercial  and  industrial  interests  within  the  United  States 
are  still  awaiting  the  approval of Congress,  including  an  enlarged  New 
York  State  Barge  canal.  Our  Association, I take it, would  approve  the 
attitude of the  New  York  and  Boston  Chambers of Commerce on the 
Montreal-Lake  Champlain project.’’ 
Mr.  Davis  submitted a number of reasons  in  support of the  Resolution of 

the  Maritime  Association of the  Boston  Chamber of Commerce,  and filed as 
Exhibits  copy of a  circular issued by t.he Champlain  Valley  Council  and  an 
extract  from  the  record of the  annual  meeting of the  Council of States of the 
Great  Lakes-St.  Lawrence  Tidewater  Association,  held  March 12, 1932. 
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Foreign Coal Competition.-Discussing the  argument  advanced  by 
proponents of the  waterway  that  it  would  involve  cheap  transportation  for 
coal,  Mr.  Davis  argued  rather  that  should  the  Great  Lakes be made accessible 
to  clcep-draft ocean freighters,  foreign  coal  in  foreign vessels  would be more 
likcly  to  displace  coal  produced  in  American  mines  by  American  miners  and 
transported  by  American  railroads  and  American vessels, and  this  disability 
would apply  also  t,o  Canadian  miners  and  transportation  facilities. Mr. 
Davis  supported his contention  with  an  Exhibit  in  the  form of a  tabulation 
showing  imports of foreign  coal at Boston  during  the  past  five  years. 

All-Water Service.-Mr. Davis  enlarged  upon  his  previous  evidence  in 
Montreal  as  to  existing  all-wat’er  transportation  between  the  Great  Lakes  and 
the  Atlantic  seaboard.  He  added:  “The  fact is there  is  no  demand on the  part  
of New England  industries  for  an  all-water  service t,o Great  Lakes  ports  by  way 
of any of the existing  all-water  routes  because  the  principal  sequirement of 
the  industries is prompt  deliveries of t,heir  manufactured  products  to  the  markets 
of the  west. The New  England  railroads  and  their  connections  have  kept 
abreast  with  this  demand of the  New  England  industries  for  prompt  deliveries 
and  have  steadily  improved  their  service on  less than  car-load  package  freight 
from  New  England  points of origin to western  destinations  by  way of both 
standard and differential rout,es through  Canada.” 

Mr.  Davis  illustrated  the  progress  that  had been made  by  New  England 
railroads in the  way of ensuring  more  prompt  deliveries of New  England  manu- 
factured  products  in  the  west  during  the  past  fifteen  years,  by filing a  statement 
with  the  Commission.  He  also filed a  statement  showing  the  distances between 
European  ports  and  Great  Lakes  ports  by  the Gulf of St.  Lawrence  and  by  the 
Champlain cut-off. 

Sou,th American Trade.-While admitting  that  there  might be a  slight 
difference in  distance t,o the  advantage of the  Lake  Champlain  route  in  sailing 
from  Mont.rea1 to  the  east  coast of South  America, Mr. Davis’  did  not  believe 
that  operators of freight vessels  would  consider this  saving  in  distance sufficiently 
important  to offset the loss of speed  in  sailing  through  restricted  channels. 
“The  scope of the  territory” he said  “in which it could reasonably  be  hoped  to 
develop any considerable  volume of traffic for  the  Champlain  cuboff  route 
to  and from Great  Lakes  ports, would he domestic  commerce  along  the  eastern 
seaboard,  the Gulf of Mexico, the Pacific  Coast  and  contiguous  foreign  terri- 
torics.  Such traffic, if moved  in  foreign vessels throngh  thc  C’hamplain cut-off, 
could only be drawn  to  a  large  extent, if not  ent,irely,  from  existing  tmnsportation 
facilities pllrh as railroads,  present  waterway  routes,  highways  and  the  merchant 
marine o f  Canada  and  the  United  States.’’ 

R. F. Bohman 
Mr.  Bohman,  President of the  New  England Traffic Leaguc,  said  that 

i t  was a voluntary  unincorporated  organizat,ion of approximat.ely  two  hun- 
dred  industrial traffic managers  representing  firms,  industries,  chambers of 
commerce  and  other  trad,e  bodies  throughout  the  six  New  England  states. 

“ T h e  League ” he  said “is diametrically opposed to  the  proposition  here 
under  investigation on the  ground  that  it is not  economically  sound  and  that 
there is sufficient transportation  facilities  available  to  take  care of New Eng- 
land’s  requirements  for  some  time  to come. The  League does not  look  with 
favor  upon  subsidized  transportation. It believes that  all  forms of trans- 
portation s.hould stand on their  own  feet.  Experience  has  tau,ght us that,  generally 
speaking,  inland  waterways  do  not  stand  on  their own feet,  and  that  the  tax- 
payers’  money is used for  the  benefit of the few.” 
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Herbert L. Hammond 
Mr.  Hammond,  Chairman of the  Transportation Committee o'f the 

Boston  Grain  and  Flour  Exchange,  said  that  the proposed waterway  had 
been  considered  by  his  organization  and tha t   a t  a  meeting of the  Board of 
Directors llcld  on March 27, 1937, i t  was  unanimously vot.ed that  the  Board of 
Directors bc recorded  in  opposition to  the  St.  Lawrence-Champlain  deep  water- 
way  project. 

Speaking  for his1 own firm, the  Charles M. Cox  Company,  dealers  in  grain 
and  grain  products,  Mr.  Hammond  said  that  they  had  two  plants in  Vermont,  one 
at  St.  Albans  and  the  other at Brattleboro. It would not  be  any  advantage  to 
his  firm to  have  bulk  grain  shipped  by  an  all-water  route  to  any  point on the 
proposed  cut-off. No method  had  been  devised  for  delivering  grain  and  feeds 
economically a t  points  scattered  throughout  New  England  except  by  rail  in 
car-load  lots.  Speed  and  certainty of time of arrival were  also important  fac- 
tors  in  his  business.  A slow  service by  water would be of little  value  in  sup- 
plying  the needs of New  England  millers,  distributors  and  consumers. 

James H. MeCann 
Mr. McCann, Transportation  Manager of t'he  Associat,ed Industries of 

Massachuscits,  a  state-wide  organ,ization  with  approximately one thou- 
eand  members  representing  about 70 per  cent of the  industries of Massa- 
chusetts,  said  that  the  organization  had  voted  in  opposition  to  the  proposed 
waterway. " It is  generally recognized " he said '' tha t  tihe transportation  prob- 
lem confron'tinp  every  section o f  t8he  country  to-day  is  a complex  one, and  the 
task is t o  find the  proper  place  for  each of the  various agencies. What  is 
needed and  desired  is  the  most efficient  use of the  available  facilities a t   the  
lowest  possible cost t o   t he  public.  These  facilities a t  present  are  in excess of 
tlhe demand. A stupendous  task is  now facing  the  rail lines, the  motor  car- 
riers, the  regulatory agencies  and  the  public  in  the  administration of the  fed- 
eral  and  state laws  pertaining  to  transportation  by  railroad  and  by  motor 
vehicles. If further legislation  is  enacted  with  respect t o  water  carriers  the 
problem  will  become  still  more  serious  and  difficult to solve. In  the  l ight of 
these  conditions  any  investment  in  new  tra,nsportation  facilities  is  a  matter of 
considerable  importance.  Especially  is  this true if the  investment is  one of public 
funds. These facts alone in our judgment justify our opposition to  the  pro- 
posed project. . . . Neitiher the  actual  nor  the  potential traffic moving  between 
the east and the west warrants  the  expenditure of publie  funds for a  project  of 
this  kind.  We believe i t  unwise,  unnecessary  and  unwarranted." 

George P. Lord 
Capt,ain Lord, representing  the  Boston  Port  Altthority,  enlarged 

upon the evidence  he had  already given at  the  Montreal  hearing,  with  par- 
ticular  reference  to  vessel  operation  over  such a waterway a.s was  under  investi- 
gation. H e  testified  as to  improvements  to  the  Port of Boston,  noting  in  par- 
ticular  that  Massachusetts  had  spent  approximately $23,000,000 to  develop 
the  port. 

Ocean-going  Ships in Restricted Channels.-Discussing the  practical  opera- 
t.ion of such  a  waterway,  Captain  Lord  explained  why,  in his  opinion, it  was  not 
practicable  for  ocean-going  ships  to  use such restricted  channels. H e  mentioned 
that  the  maximum  speeds  for  such  deep  canals  as  the Suez, Panama, Amster- 
da.m and  Kiel  ranged  from  four  to six  knots. In  the  Houston  Ship  canal  it  took 
twelve hourrs t,o cover the  distance of 58 miles  from  Bolivar  Roads  to  the  turn- 
ing  basin a t  Houston.  He filed a  table  showing  the  distances  from  Montreal to  
various  points  on  the  Atlantic  coast,  the English channel,  Mediterranean 
entrance,  South  America  and  the  Panama  Canal.  The  CorinW  Canal across 
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Greece  was 264 feet  deep  and  four  miles  long. It was  a  sea-level  canal  and  in- 
volved a saving of 202 miles as  compared  with  the  sea  route  between Venice and 
Constantinople.  That  canal  had been substantially a failurc, owing mainly to  
the  preference of larger  ships  for  the old  open sea  route. 

Dudley Harmon 
Mr. Harmon, Execut,ive  Vice-president of the New  England  Council of 

the Agricul'tura.1, Commercial an,d Industrial  Interests of New  England  said 
that  the  Council  ,had been organized  in  1925  under the  joint auspices of the 
Governors of t.he New  England  States  for  the  purpose of giving to  New  Eng- 
land  a  regional  organization that  would serve  this  area  in a research  and  devel- 
opment  capacity,  and  also  as  a  stimulating  body  and  a  co-ordinating  agency 
with  respect to  economic  problems  common to  these  six  st'ates. 

New England Council 
They  had been asked  to  consider  the  matter of a waterway  by  way of the 

Champlain-Hudson  River  by  its  proponents  in  Vermont. Tlhe matter  was 
referred  to  the  State Council  in  Vermont, who reported  that so far  as  they were 
informed  they  did  not  think  the  project  commanded  the  interest or the  support 
of the  general  business  communities  in  their  State.  Further  investigation  brought 
out trhe fact Ohat associates  in  other  New  England  states  had  reached  the  opinion 
that  the project,  from  a  New  England  standpoint,  was  neither  necessary  nor 
desirable,  and  they  did  not  feel  that  it  was economically  justified. The  New 
England  Council itself had decided that   i t  was  not  in  favour of the  waterway. 
The Council  was  generally  representative of New  England  business  communities. 
The  New  England  railroads  and oil  companies,  in fact all  the  major  industries, 
supported  the  Council. 

John J. Halloran 
Mr. Halloran  said  he  was  Vice-president  and  General  Manager of C. H. 

Sprague  and  Son,  which  operated a regular  cargo  service  between  Boston  and 
ot,her  Atlantic  ports  and  t'he  east  coast of South  America. Of the  total 
general  cargo  in  1936, of 225,000 tons,  his  firm hand,l'ed fifty-two  per  cent. 
In  his  view, to  extend  the  navigable  waterway from the Hudson through Lake 
Champlain  to  Montreal would mean  that  much cargo  would be diverted  from 
ports  on  the  Atlantic  coast,  and  particularly  from  the  Port of Boston  and  other 
New  England  ports.  He believed tha t  because of the  nature of the  navigation 
through  thcse  narrow  waterways,  it  would be slow and  hazardous  and  would 
provc  expensive,  and  in the end  unwarranted.  He would be reluctant  to send 
his  steamers  up  through  such  a  waterway.  Small  foreign  cargo vessels might 
take  advantage of such a waterway, 

Arthur Lane 
Mr.   Lme ,  Presid'ent, of Peabody  and  Lane of Boston,  said  that  their 

business  was to act  as  agent for regular  freight-  steamship  services  operating 
both  foreign and domestic,  and' to secure  freight  cargoes  for  their  vessels. 

His  position  was  that  they were  strongly  opposed to  the  St.  Lawrence- 
Champlain-Hudson  River  waterway  project,  first,  because of the  tremendous 
cost,  which  he  did  not think  would  be  justified,  and  certainly  the  people of this 
territory  should  not be assessed taxes  for  a  projcct  which would not be of benefit 
to  them  and  would  work to  their  detriment; also  because  ships  and  their 
cargoes  would  be  diverted  from  Boston,  and  they would be either  transshipped 
from New York to  Canada  and  the  west, or the  ships  would proceed  on  through 
this  waterway  to  the west. 
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All-Water Services.-Mr. Lane confirmed  statements  previously  made  as t o  
all-water  services  between  New  England  ports  and  the  Great  Lakes  by  way of 
the  Gulf of St.  Lawrence.  His  firm  had  acted  as  agents for three vesslels tha t  
ran  a  service  every  two weeks and  subsequently  reduced  to one month.  The  line 
had  discontinued  because it  had  proved  unprofitable,  partly because of the 
limited  draft  and  the  consequently  limited  cargo,  and also  because the business 
going  from  Boston  was of such  a  high  class that  it  was  adversely affected by 
the slow transit. 

J. B. Leonard 
Mr.  Leonard,  President of the  Foreign  Commeroe  Club of Boston,  said 

that  i t   had a total  membership of about 250, comprising  every  phase of 
waterfront  enterprise,  steamship  operation,  steamship  agencies,  warehousing, 
terminal  operation  facilities,  tow-boating  and so forth.  He  had been asked  to 
appear  before  the  Commission  to  record  the  Club  as opposed to  the  waterway. 
It would  seem to  them  that  the  plan  contemplated would tend  further  t’o  impair 
the efficiency  and to  add  to  the  handicap  already suffered by  the  railroads 
serving  New  England  territory. 

Preferential Turiffs.-He  described the efforts of the  Foreign  Commerce 
Club  to  correct a situation  from  which  the  Port of Boston  suffered,  in  connec- 
tion  with  the  preferential  clause  in  the  Canadian  tariff  under  which goods of 
British  origin  imported  into  Canada  were  entitled to the  preferential  duty  only 
when  they  were  shipped  direct from a  British  country of origin to  a  river,  sea 
or lake  port of Caeada, or via  another  British port. Prior t o  the  preference 
such  cargoes  would  be  discharged a t  Boston. It is  conceivable,”  he  said, 
l L  that  undex. -the plan  praposed  the Por t  of Boston  would  find  itwlf  in  a 
position  where i t  would lose tonnage  by  diversion t o  Montreal  and  trans- 
shipment  to  New  England  points  from  that  port.” 

Arthur H. Ferguson 
Mr.  Ferguson  stated  that he  was  Manager of the  Bureau of Transportation 

and  Public  Service of t,he New  Bedford  Board of Commerce. It was  the 
view of t.he Board  that  both t.he St. Lawrencte Deep  Waterway  and 
the St. Lawrence-Hudson  project  ,should  be  opposed.  The  reasons  underlying 
the  Board’s  action  were:  “First.  Conditions  have so changed  since the  larger 
project  was  submitted  to  the  International  Joint  Commission  that  there  is no 
longer any  possibility  for  the  development of adequate  tonnage of export  and 
import  products  via  an  improved St, Lawrence  waterway,  and  moreover  an 
adequate  use of the proposed  improved  waterway  via  the  Lake  Champlain 
route  cannot  be  proven  to  the  satisfaction of unbiased  and  interestcd  parties. 

“Second. The  construction of any one  or  both of these  tremendously  expen- 
sive  waterway  projects  would  be  most  detrimental  to  the  interests of New 
England  and  its  people,  and  their  financial  participation  therein  through  federal 
taxation  should  not be forced by  the proposed treaty  beheen  Canada  and  the 
United  States.” 

Gerret Fort 
Mr. Fort, who testified at  Montreal on  behal’f of thc  Boston  and 

Maine  Railroad,  gave evidence  on  behalf of the  Maine  Central  Railroad. Thc 
Maine  Cent’ral  bclieved that thc proposed waterway was without economic 
justification;  that  its effect, if completed,  would be t o  deprive  the New lhg land  
railroads of a  business they could  ill  afford to  lose. I t  ~voulrl  mean one o f  two 
things:  either  the  New  England  railroads would go into  liquidation, or the 
rates would have  to be raised  considerably  above  whnt they were to-day. 
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Personally Mr. Fort  did  not  believe  there would be any  material  diversion 
of traffic  from  the  railroad. “It is a waste of public  funds t o  build this  canal 
because  there would  be  no  business for it  after  its  construction.” 

George H. Fernald, Jr. 
Mr. Fernald,  as Counsel for  the  Boston  and  Albany  Railroad, expressed 

the view that the proponents of’ thc  wat’erway  had  grossly  exaggerated  the 
prospective  traffic. ‘ [But ,”  he added, “ if the  proponents of this  memure  are 
anywhere  near  right and a con,siderable amoun’t of tonnage is to be  handled, 
then we \vi11 be in n position  during  seven or eight  months of the  year 
of  having  a  considerable  portion of  traffic  divert,ed from  the  Boston  and  Albany 
Railroad, because if  the  Port of Boston  is  affected, we a,re  affcctctl. Our intorests 
tie  up  with  the  Port  of  Boston.  The  time of year when ‘our traffic  will be 
diverted  by  this  waterway is the  time of year  when  operating  conditions  are  the 
best,  during  the  spring,  summer  and  fall.” 

Demand for Fast Service.-Mr. Fernald  was  in  agreement with  tlle  view 
expressed  by  previous  witnesses that  the  principal  requirements of industries 
located  on  railroads  was  fast  service for their  manufacttwed  products  in less 
than  carload lots. “ I have  been  in the  railroad business’  for  quite  a while,’’  he 
said.  “When I first  came  with  the  railroad i t  did  not  make  much difference 
whether a shipment  got  here  in  three  days or ten  days. Now the  railroad 
service and  the  truck  service is so speedy tha t  is is  a  matter of hours  with  the 
railroads  in  competing  with  other  forms of transportation.’’ 

James E. M,cGrath 
Mr. McGrath,  Assistant  to  the  General Traffic Manager, Nlew York,  New 

Haven  and  Hartford  Railroad  Company,  said  that his  raillroad  was opposed to 
the  construction of the  Montreal-Champlain-Hudson  waterway  for  the following 
reasons: 

(1) JYc believe if constructed  it will deprive t,he New  England  railroads 
of a  substantial  amount of business  which they  cannot afford to lose. 

(2)  \Ve believe the economic  need for this  seaway does not  exist,  and  if 
constructed  it will he a  burden  upon the  taxpayers of the  country. 

(3) The  New  England  railroads  and  employees  represent  a very substantial 
source of tax  revenue,  and  their  tax  money  should  not  be used by  the 
Government  to  deprive  them of a  livelihood. 

(4) We  object  to  its  construction on any  other  basis  than  that  tolls 
sufficient to  pay cost of operation,  upkeep  and  interest,  and  amortization 
of original  investment will be charged to  those  making use of it. 

( 5 )  This  seaway, if constructed,  can  operate  only  a  portion of each  year, 
and,  therefore,  will  not  meet  the  transportation  needs of the section i t  
slerves; yet   i t  will deplete  the  freight  business  and  earnings of the 
railroads whose improved  service  has  had an  important  part in the 
development of industry.  The  railroads  with  present  facilities  are 
able  to  care  for a substantial increase  in  business  over the  entire  year.” 

Mr.  McGrath  went  into  some  detail  in  the  matter of improved  service  to 
show that  the  railroads  had  really  spent  a  lot of money  in  order to  give the 
industries  the  quick  service  they  needed. 

John T. Corbett 
Mr.  Corbett,  representing  the  Brotherhood of Lo’comotive  Engineers, 

Washington, D.C., said  that his  organization  was opposed to  all subsidies to  
such  waterways  as  that  undler consid’eration. They recognlized tha t  sere were 
certain  natural  waterways,  with  what  might be  termed  natural  harbours  along 
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tlleln, tha t  mere entitled  to  assistance.  He  challenged  the  statement  that  the 
railroads  had  received  subsidies.  What  they  got  was  land  grants  and  there 
was a quid pro quo arrangement  in connect.ion with  these  grants  by whi’ch i t  was 
agreed that  the  mail  should be carried  for  nothing  and  that  practically  all 
govcrllnlent  troops  and  government  material  should be carried at  about one- 
half tllc rate  that,  was given the  ordinary  user.  This was’  found to  be impractic- 
able ant1 the  arrangement  was cllanged so that  mail  was  carried on a land 
grant  railroad for about 130 per  cent o f  what  it would be on the  non-land  grant 
railroad. 

Criticizing  the  Champlain  project,  Mr.  Corbett  said,  “You  can  build  a 
double-track  railroad  over  the  Lake  Champlain  route from New  York to  
Montreal,  probably wit.h ferries  to  get  it  across  the  river,  cheaper  than  you  can 
do’ it  this way. If i t  is  cheaper  transportation  you  want  and  you wish  to  subsidize 
a  transportation  route,  why  not give it  to  somebody who can  handlc  it  and  do  it 
for  twelve  months in the year”:? 

Henry A. Twichell 
Mr. Tmichell  appeared  as’  Gencral  Chairman of the  Brotherhood of Loco- 

motive  Engin’eers,  Boston  and  Maine  Railmad,  and  Chairman of the  Eastern 
General  Chairmen’s  Association,  comprising  territory  east of Chicago and 
north of the  Mason  and  Dixon  line. “ There  are ” he  said, “ three  reasons 
why we believe that  this  Commission  should give careful  consideration before 
approving  the  expenditure of a  large  amount of money to’ make  this  inland 
waterway  navigable for transportation  purposes. 

“First:  the necessity of such a  form of transportation.  We  believe  that 
there  is at  the  present  time  adequate, efficient, and  economical  t’ransportation 
to  take  care of the  present or any  future business that   may develop  over this 
territory. 

“Second:  the effect of such  a  waterway.  At  the  present  time we have 
several  thousand  locomotive  engineers  back  firing  locomotives,  and  there  are 
many  more who are  laid off on account of insufficient  business of the  railroads 
t o  keep  them  employed.  To  establish  additional  transportation  facilities  will 
increase the  number of locomotive  engineers to  the  unemployed  ranks  to  a 
large  extent. 

“Third:  the cost of promoting,  mailltaining  and  equipping such a  project 
would require  an enormous  expenditure of the  taxpayers’  money, of which 
the locomotive  engineers  can  be  included  in that class, and  thereby  requiring 
them as well as  the  railroads  to  pay  an  exhorbitant  tax  to  assist in  subsidizing 
a  competitive  form of transportation.” 

Transportation  Association,  etc. 
Mr. Frederick L. Wheelelr filed an  Exhibit on  behalf of the Associated 

Railroads of New  York,  showing  the  par  value of the  stock,  the  authorized 
outstanding  amount  as of December 1, 1935, the  dividends if any  paid  from 
1926 to 1935, and  the  various classifications  of  stock. Mr. Wheeler  also  filed 
a  statement  prepared  by  the  Transportation Association of America  showing 
the disltribution of freight traffic by  the  railroads,  water  carriers,  pipe  lines, 
motor  trucks  and  electric  railways for the  years 1925 to 1935, also the  ton 
mileage  handled  by  each of these  facilities  and  the  percentage. 

Reso1ution.s.-Mr. Wheeler  filed  Resolutions  adopted  by  the  Attica,  N.Y. 
Chamber  of  Commerce,  the  Binghamton  Chamber of Commerce,  the  Chenango 
County  Board of Supervisors,  the  Board of Supervisors of Delaware  County, 
the  Dunkirk  Chamber 0.f Commerce,  the  Elmira  Traffic  Club,  the  Elmira 
Association  of  Co’mmerce, the  Geneva, N.Y. Chamber of Commerce, the 
Jamestown  Chamber of Commerce,  Lockport, N.Y. Chamber of Commerce,  the 
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the  Oneonta  Chamber of Commepce, the  County of Orange  B'oard of Super- 
visors, the  Staten  Island  Chamber of Co,mmerce, the  Board of Supervisors 
of the  County of Sullivan,  Utica  Chamber of Commerce,  the  City of Brockton, 
Mass.,  Framingham  Chamber of Commerce,  Lawrence  Chamber of Commerce, 
norChester Btoard of Trade,  East  Corinth,  Maine,  Board of Trade,  Mechanic 
Falls  Chamber of Commerce,  the  Millinocket  Chamber of Commerce,  Quincy 
Chnmber of Commerce,  Danvers  Chamber of Commerce,  the  Boston  Wool 
Trade  Association,  the  Torrington,  Conn.,  Chamber of Commerce,  all  in  opposition 
to  the  proposed  waterway. 

Mr. Frank S. Davis  as'ked  permission  to  record  Honorable  George J. Bates, 
Member of Congr'eas for Massachus8etts8, as opposed to  the  project;  also filed 
resolutions  in  opposition  from  the  l'rovidence  Chamber o f  Commerce, t,he Manu- 
facturers'  Association of Connecticut,  the  Chamber of Commerce of Fall  River, 
Mass.,  the  Chamber of Commerce at  Lynn,  Mass.,  and  the  Board of Trade  a t  
Needham,  Mass. 

Quinton Repol& 
Mr. Reynolds'  appeared on behalf of the  Springfield, Ma,sa., Ch,amber of 

Commerce. H e  said  that  the  objections of the  Chamber of Commerc'e to  the 
development of the  proposed saeaway were  based  upon  the  knowledge  that:- 

"(1) The cost of either or bo'th of these  proje'cts  to  the  taxpayers of the 
country  far out-weigh any  advantages  the  taxpayers  may  gain  from 
their  completion. 

"(2)  Our present  day  economy  makes  us  dependent  upon  year-round rail- 
road  service. To  maintain  their  rights-of-way  the  railroads would 
have  to  increase  their  rates sufficiently to offset the losses resulting  from 
deflection of traffic during  the five or six months when the  waterways 
would  be  open' to  assure our community  service  during  the  six or seven 
months when the  seaways would be closed. 

" (3) Such d~evelopmennts are  unfair t o  investors,  their  employees  and  tax- 
payers  generally. 

"Ke oppose all suc.1~ developments  until  plan's for  t.heir construction  and 
maintenance  include  proviaions astsuring the  public  that  th,e  cost of said con- 
struction  and  maintenance wili  be borne  by  thos'e  who us.e the faciliti,es." 

Harry Wilson 
Mr. Wilso'n,  Vice-chairman, Traffic Executive  Association of t,he  Eastern 

Territ,ory, composed of representatives of the  railroads  operating  in  the  New 
England  Trunk  Line an'd Central  Freight  Association  territoay, explain'ed t,hat 
that  region  was  part of the  count'ry  lying  north of the Ohio River  and  in  a 
general  way  north of the Platomac, including  the  States of Illinois  and  Michigan 
and all Stat.es  east  thereof. 

Potential  Tonnage.-Mr. Wilson discussed what  he  understood  to be the 
claim of the  proponents  that  the  waterway  would  furnish  means  for  a  potential 
tonnage of 12,000,000, and  a  saving  in  t'ransportation  costs of about $100,000,0~0. 
In  the  first  place,  he  said,  there  was  no  tangible  ground  for  the  estimate of 
12,000,000 tons. An cstimat,e  more  nearly  corrcct  would be found  in  Appendix C 
to  the Brief of the Associated Railroads of New York, which suggested  a  total 
of 2,242,600 tons.  He believed that even  this  over-stated  the  potential  tonnage, 
unless he were  to  assume  that  the  purpose of the new canal  was  to  take  over  the 
husincas now handled  by  the  New  York  State  Barge  canal. 

The claims of proponents, he said, seemed to he based on what  the  present 
ratrs of transportation Fere by  existing  routes and what  the  cost would be via 
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the  proposed  route. " There  is  no  reason  to beli.eve that  the  operators of boats 
through  the  proposed  canal would  n,ot charge  as high rates  as  they could obtain 
in  competition  with  existing  routes." 

Transportation Costs.-He assumed  also that  whatever  tonnage  via  the 
Champlain  canal  might be, i t  would  not  by  any  means  all  move  the  maximum 
distance,  New  York  to  Duluth,  and  to  the  extent  that  it  moved  shorter  distances, 
th.e spread  in  rate  via  that  route  and  the  now exist'ing route, would  be less. H e  
concluded thlerefore that  the  argument  that  the  transportation cost  would  be 
$1Oo,OOO,oOo less via  the  proposed  route,  was  not  based on anything  tangible. 
Analyzinlg the  situation, he came  to  the conclusion that  instead of a  transporta- 
tion  cost of $lOO,O00,000 less than  at  present,  or  an  average of 41 e 6  cents  per 
hundred  pounds less than  via  existing  routes, it would probably  be less than  ten 
per  cent of t.hat  figure, that  is less than $10,000,000. 

Again, he said,  the  estimates of proponents were based  apparently on the 
belief that  the new waterway would get  all of the  tonnage now carried on existing 
routes,  rail  and  water. It could n'ot., however, be expected  that,  the  present  routes 
would sit  idly  by  and  permit a diversion of traffic from  them  without  a fight. 
The  result would  be unreasonably low rates  and  a sacrifice of all  or  part of the 
profits from  all  carriers  concerned.  There were ample  transportation  facilities 
now. To  establish  the new route would not  create  any new business, but  such 
.traffic  as  was  handled would  be taken  from existing routes. 

Existin.g Facilities Adequate.-In answer to  a  question  as  to  whether  or  not 
he saw  any  juatification  for  the proposed waterway  from  an economic stand- 
point,  Mr.  Wilson  said: " I see none whatever.  The  waterway would almost 
parallel  the  New  York  State  Barge  canal.  The  New  York  State  Barge  canal 
handled  last' year-it was  the  peak  year of its existence-five million tons of 
freight.  The  man  who is, responsible  for  running  it,  and  who is employed by 
the  New  York  State Gove.rnmen,t,, says  they  need  twenty mi1,lion tons t o  justify 
thc expense. They ha.ve only 25 per  cent o,f tha t  now. Any figures t,hat, I have 
seen  indicating  the  amount of business that  might be expected  for  the  canal  are 
based  absolutely  on  theories.  They  are  just picked out of the  air.  There is no 
ground  for  them a t  all.  Nobody  knows,  as  a  matter of fact,  what will  be handled, 
but  you  can  get a t  it closer than  what  has been estimated  by  taking  what is 
available.  That  has not'  been done. I t  is all  based on theory.  Somebody 
estimated  the figures he  wanted  to use." 

Harold E. Kimball 
Mr.  Kimball, Traffic Manager for the  Port of Portl\and,  Maine,  said 

that t,he Maine  State  Chamb~er of Commerce,  the  City of Portland  and  the 
Port of Portland  Authority wished to  vigorously oppose the  construction of a 
deep  waterway  from  Montreal  through  Lake  Champlain  to  the  Hudson  for  the 
following  reasons:- 

"(1) It is difficult to conlsider the  project of a  waterway  from  Montreal 
through  Lake  Champlain  to  connect  with  the  Hudson  River  apart 
from  the  Great  Lakes-St.  Lawrence  seaway,  and  it is felt  therefore  that 
consideration of the  Champlain-Hudson  waterway is premature  in view 
of the  present s t a h  of the  Great  Lakes-St.  Lawrence  waterway  treaty. 
In view of our  consistent  opposition  to  the  Grcat  Lakes-St.  Lawrence 
deep  waterway  project, we are  more  strongly opposed to  the  Champlain- 
Hudson  proposal  in  ratio  to  the  additional  cost of the  latter  project 
which  must  be  added  to  the cost of constructing  the  Great  Lakes-St. 
Lawrence  deep  waterway in ordcr  to  make  the  Champlain-Hudson  cut- 
off at   al l  feasible. 

54520-8 
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“(2) Existing  available  means of transportation between the  City of Mont- 

real  and  the  City of New  York  have  an excess  capacity  which  should 
be  more  fully  utilized  before  the  creation of new  avenues of com- 
merce  passing  through  the  same  territory. 

“(3) No eviden’ce  has as  yet come to our  attenti0.n  which  in  any  sense  justi- 
fies t;he construction of the so-.called  Champlain-Hudson  cut-off  from 
an  economic  angle. 

“(4) Any  doubtful  benefits  which  might  accrue to  interests  represented by 
proponents of this  waterway  would  not  offset  the  sacrifice  which  New 
England  ports  and  transportation  agencies,  existing  by  reason of very 
substantial  investments of private  capital  and public  funds, would 
have  to  make  through loss of traffic  plus  increased coshs, represented 
by  their  share  in  the  burden which  would  be  thrown  upon  all  sections 
of the  country  to  pay  for  the  construction of  tihe proposed  project.” 

Michael O’Learp 

ciation to  the proposed  waterway. 
Mr. O’Leary  expressed  the  opposition of thte South  Boston  Citizens ASSQ- 
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REPORT OF ENGINEERS TO INTERNATIONAL  JOINT COMMISSION 

March  15, 1937. 
The  International  ,Joint  Commission, 

Washington, D.C., Ottawa,  Ontario. 

GENTI,Emm,--On ,January  6,  1936,  the Chief of Enginccrs,  United  States 
Army,  assigned the District  Engineer,  First New York  District,  United States 
Engineer Office, to assist  the  Commission  in  its  investigation of a  waterway  from 
Montreal  t8hro~ugll Lnkc Champlain tmo connect  with  the  Hudson  River.  The 
present,  DiPtrict  Engincer is Colonel E. I,. Dalcy,  Corps of Engineers,  United 
States  Army.  On MarcLh 31, 1936, the Government of Canada  designated Mr. 
Guy A. Lindsay of the  Depart,lnent of Railways  and  Canals to assist t,he Com- 
mission  in  its  investigation.  On  April 3, 19836, Mr. J. IJ. Dans’ereau of the 
Department of Public  Works of Canada was design,ated to  represent  that  depart- 
ment  in  coanection wit11 the  investigat,ion. 

The  undersigned  have t8he honour to submit  this  report  pursuant t o  the 
above  authority  and  in  compliance  with  instructions received from  you as 
follows:- 

“ In  the.   matter of the  Champlain  Waterway  Investigation, we are 
instructed to request  you  to  submit  your  report  to  the Colrnmission not  later 
than  March 15 next. I n  this report, will you  be good enough t o  include 
estimates of the cost of a 27-foot  clmnncl  (with  depth of 30 feet  for  all lock 
sills in  order to  conform to the lo’cks in t.he proposed St. Lawrence Water- 
way) o’n all thc proposed rol1t,es betmcen t.lle St. Lawrence  Eiver  and  the 
Hudson Iiivcr  and also cstirnates of the cost of a 14-foot  channel  and a 12- 
foot channel on whatever  route  you may consider the  most economical. 

“Will  you a,Iso please  embody  in your report  such data as  may  be 
available  in  regard bo possible tonnage  on  the  projected  waterway  and  such 
other  data as you may  think of value  to  the  Commission.” 

SYIJLAB US 

The  construction of a waterway of 12-foot,  14-foot, or 27-foot dept,h 
from  Montreal tlrrougll Lake Champlain to connect with the Hudson  Rivcr 
is  feasible  from  an  engineering  standpoint. 

For a depth of 12 or 14 feet,  the  most  satisfactory  route is from  Mont- 
treal down the St’. Lawrence  River  to Sorel; thence  up thc Richelieu  River 
t o  Lake Champlain;  thence  through  Lake  Champlain, The Narrows,  and 
the  Champlain  Division of the New York State  Barge  Canal;  and  thence 
down the upper Hutlsnn  River to Albany. From data  at  hand,  lacking 
actual  survey data,  i t  is I)clicvcd that t h e  s’arne route would be most satis- 
factory  for  construction of a 27-foot, waterway. 

‘I’hc> cstin~ntctl c:tpital rest ant1 :1nn11al yarrying rhargcs for the con- 
struction of a  12-foot  waterway are $12,884,000 and $953,000, respec- 
tively.  The  estimated  maximum  potential  annual  savings in transporta- 
tion  costs is $58,800. 
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The  estimated  capital cost and  annual  carrying charges for  the con- 
struction of a  14-foot  waterway  are $50,006,000 and $2,738,600, respec- 
tively,  T,he  estimated  maximum  potential  annual  savings  in  transporta- 
tion  costs  is $75,600. 

The  'estimated  capital  cost  and  estimated  annual  carrying  charges for 
the  construction of a 27-foot waterway  along  this  route  are $342,205,000 
and $17,646,400, respectively.  The  estimated  maximum  potential  annual 
savings  in  transportation  costs  is $4,710,240. 

EXISTING  WATERWAYS 

1. DESCRIPTION."The various  water  routes  from  the  Great  Lakes  and 
interior of the  United  States  and  Canada  to  the  Atlantic  seaboard  are shown 
on  plat,e No. 1 in Pocket. (See  als'o charts Nos,. 2,  3, 5, 7, 9, 11 t'o 16, 171 to 174, 
and 181 to 185, Sulrvey of the  Northern  and  Northwestern  Lakes, issued by  t'he 
War  Department, Unit.ecl States,  and  charts Nos. 22,  25,  26,  49, 50 and 51, issued 
by the  Canadian  Hydrographic  Service.). 

2. The  Great  Lakes  system consists of Lakes  Superior,  Michigan,  Huron, 
Erie  and  Ontario, with Lake  ,St.  Clair  and  the  vario'us  connecting  rivers  and 
straits. As the  result of th'e  construction of locks at   Sault  Ste.  Marie  by  both 
the  United  States  and  the  Dominion of Canada,  the  construction of t'he  new 
Welland  Sh'ip  Canal  by  Canada,  and  channel  improvement  at  other  critical 
points  such as the Neebish  channels  in  the St. Marys  River  and  the  Lime  Kiln 
Crossing  in  the  Detroit  River,  there  is  a  minimum  channel  depth of between 
20 and 21 feet below  low-water datum  throughout  the  Great  Lakes  system. 
As the  result of these  improvements  and  corresponding improvemments to  the 
harbours,  the  Great  Lakes  are  now  navigated  by vessels having a carrying 
capacity of 10,000 t o  15,000 tons  and  drawing 18 to 22 feet,  depending on the 
stages of water level's. The  total  distance  measured  along  the  steamer  track 
from  Duluth  to  the  outlet of Lake  Ontario is 1,162 miles. Dimensions,  eleva- 
tions,  and  other  descriptive  details of each of the  lakes  and  rivers  are  given 

3. The  St.  Lawrence  River, which is the  outlet of the  Great  Lakes  system, 
is navigable  through  improved  natural  channels for a  distance of 68.3 miles 
from  the lower end of Lake  Ontario  to  the  head of the  Williamsburg  Canals. 
Ai c11nnnel 26.5 feet  deep  with  a  minimum  width of 450 feet,  has  been pro- 
vidcd  from  Lake  Ontario t.o Ogdensburg,  N.Y.,  and  Prescott,  Ontario.  Navi- 
gation  from  there to  Mont,real  is  carried  through  the  Williamsburg  Canals,  the 
Cornwall  Canal,  Lake  St.  Francis,  the Soulanges Canal,  Lake  St.  Louis,  the 
Lachine  Canal,  and  intervening pools and improved natural  channels of the 
river.  The  distance  from  Lake  Ontario  to  Montreal is 181 miles  and  the con- 
trolling  depth is 14 feet. The  total  distance  by  water  from  Duluth  to  Montreal 
is 1,343 miles. From  Montreal  to  the  Gulf of St. Lawrence,  the  Canadian  Gov- 
ernment is improving  the  natural  channel of the St. Lawrence  River  to  provide 
a. depth of 35 feet a t   t he  adopted  datum. 

4. The  Ottawa  River from  Ste.  Anne, at  the  northwest end of Lake  St. 
Louis, t o  Ottawa,  Ontario,  a  dist'ance of 94 miles, has  been  mad,e  navigable  by 
the  construction of the lsock at  Ste. Anne and  the  Carillon  and  Grenville  Canals. 
The depth  provided is 9 feet. By this  mute,  the  total  dlstance  from  Ottawa  to 
Montreal is 119 miles. 

5. The  Beauharnois  power  canal, 3,000 feet widie and 15.5 miles  long, is 
situated on t'he  south  side of the  St.  Lawrence  River  between  Lake St. Francis 
and  Lake St. 1,ouis. Provision  has b'een made  in  t,he construchion of this  canal 

'in  Tables I and 11, Appendix A. 
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fmor a  navigation  channel 600 feet wide and 27  feet  deep  which  in the  event of 
the  future  construction of the  St. Lawrence  Deep  Waterway  would beco'me the 
link in that  waterway between Lake St. Francis  and  Lake  St. Louis. 

6.  Between  the  Great  Lakes  and  the  Hudson  River lie two  mountain 
masses,, t,he  All.eghany  Plateau  and  t,be  Catskill  Mountains  in  the  s'outh,  and  the 
Adirondack  Mountains  in  the  north.  The  Green  Mountains lie to  the  northeast 
of the  Hudson. Bettween t.hese mountain  masses,  two  well-defined  passes offer 
ways of communication.  The  eastern  pass  is occupied by  Lake  Champlain,  the 
mean  elevation of whisch is  95  feet  above  sea  level,  and  Lake  George, 322 feet 
above sea  level,  bot'h omf which dTain t.0 t.he north  by  the  Richeheu  River  into 
the  St.  Lawrence  River.  The  western  pass includes the lower  100  miles of the 
valley o f  t 'he Mohawk  River  and  a  large djepressed area in  which  Oneida Lake 
lies. 

7. 1,a.k~  Champlain is  112  miles  long by  9 miles  wide at  its widest  point. 
The  maximum  and  minimum  elevations  above  sea level of Lake  Champlain, a t  
Rouses  Point,  recorded  since 1890, are  101 -3 (March 30, 1903) and  91.9 
(Xovemb'er 13, 1908).  The avesa)ge elevation  during  this  period  was  95.14. 
High  water  usually  occurs  during  the  las't ha'lf of April  and low water  during 
the  lamst half of September.  The outflow from  Lake  Cha,mplain  is eo8ntrcdled by 
the section of the Richelieu  River at   the head of St.  Johns  Rapids at  St.  Johns. 
During  the period  from  1890 to  date,  the outsflow has  varied  from  a  maximum 
omf 51,000  cubic  feet  per s,econld to  a minimum of 1,000 cubic feet  per second. 
The  average flow during  this  period was 11,000 cubic  feet per second. The 
drainage  and  surface  areas, of the  lake  are  as follows:- 

Drainage Surface 
Area Area 

Sq. Miles Sq. Miles 
In  the  United  Btates.. . . . . . . . . . . . . . . . . . . . .  7,550 419 
In  Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 504 17 

Tota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *8,054 436 

of Lake  Champlain,  the  controlling  depth of water is 12 feet,  the  depths  rangin from 12 t o  
*The  Richelieu  river  basin  drains  an  additional 936 square miles. In  the  entire  length 

30 feet  for 42 miles  and  over 30 feet for 70 mile:; A narrow arm 37 miles in  fength a t   t h e  
southern  end of the  lake, known  as  the  "Narrows, varies from  a  few  hundred  feet  to a mile 
in width,  with controlling depth of 12 fcet. 

- " 

8.  The Riehelieu River, out,let of Lake  Champlain,  empti,es  into  the St. 
Lawrence  River  at Sorel, 46 miles  below Mont'real  and 81 miles by river,  north 
of the  international  boundary.  The  Richelieu  River is navigable  from  the St. 
Lawrence  River  to  the  St.  Ours  Lock,  a  distance of 14  miles,  with  a  depth of 
12  feet.  The  St'.  Ours  Lock  is 339 feet  long  and 45 feet  wide,  with  a  dept)h of 
12  feet  over  the 'sills. From  this lock to  Chambly,  a  distance of 32  miles,  the 
river  has  a  controlling dlepth of 7  feet  and ia a t  present  being  improved t o  12 
feet. The  Chambly  rapids,  whkh extend  from  ,Chambly  to  St.  Johns,  are  over- 
come by  the  Chambly  Canal,  11.76  miles  long.  The  cana'l  has  eight  lift  locks  and 
onme guard  lock. The  smallest lock  is  120  feet  long  and  23  feet  wide,  with a 
depth of 6 . 5  fcet  over  the  sills. The  total  lift  through th,e  canal  is  71.5 feet.. 
The  river is navigable from the  Chambly  Canal at St. Johns'  to  the  international 
boundary,  a  d*istan'ce of 23  miles,  with a dept,h of 7  feet. The  total  fall in the 
river  at  mean  stage  from  Lake  Champlain  to  the  St.  Lawreme  River  at Sorel 
is 80.3 feet. All  bridges  over the  navigation  channel  through  the  Richelieu 
River  and  over  the  Chambly  #Canal  are of a  movable  type  with  no  restrictions 
as to  vcrt,icaI clearances. 

9. Navigation  is  provided  from the sout,hern  end of Lake  Champlain t o  
tide  water of the Hudson :River at  Troy,  N.Y.,  through  the  Champlain  Division 
of the New York  State  Barge  'Canal  from  Whitehall  to  Waterford  and  th'e 
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canalized  upper  Hudson  from  Waterford  to  the  United  States  Lock  and  Dam 
at  Troy.  The  depth  throughout  this  portion of the  exis'ting  waterway is 12 
feet.  The  tidal  Hudso'n  from  Troy  to  Al'bany  has been improved, to provide a 
depth  of 12 feet.  From  Albany  to  New  York  Harbor a depth of 27 feet  and 
minimum  width of 300 feet  has been provided.  The  mean  range of tide z t  the 
Troy  Dam is 4 . 7  feet, a t  Albany 4 .6  feet,  and a t  t.hc Batt,ery,  New Y,ork City, 
4 .4  feet. 

10. Above  the  lock  and  dam at  Troy,  the  area of the Hudson  River 
drainage  basin  is  about 9,900 square  miles, of which the  basin of the  Mohawk 
River,  main  tribut,ary of the  H'udson,  con,stitutes  about 40 per  cent.  The 
discharge of the  river  above t'he Troy dam has been regulated since 1930 
by  two  reservoirs  operated  by  the  Board of Huds'on  River  Regulating  District. 
One  reservoir at   Indian  Lake, N.Y., is 134 mile's above  the  Troy  dam  and 
the  other,  the  Sacandaga  reservoir  at  Conklingville,  N.Y.,  is 77 miles above 
th'e Troy  dam.  These reservoirs' arc  regdated tie' jprovid'e a minimum flow 
of 3,01001 second-feet a t  Spier  Falls, 59 miles  above  Troy,  and  to  reduce  the 
peak flow during freshetst. Before  the  construction of these  regulating  works, 
the  discharge of the  Hudson  River  varied  between wide limits.  Discharges as 
low as 1,500 second-feet  and as high as 240,000 second-feet  (in 1913) have been 
observed.  The  regulation of the  Hudson  River has been of benefit to  navigation 
in  the  increased  minimum  rate of low-water flow in  the reduced flood flow. 

11. The  Champlain  Division of the  New  York  State  Barge  Canal  extends 
from  the  Hudson  River a t  Waterford, 3 miles' above  thc  lock  and  dam at  Troy, 
to  Whitehall, N.Y., at,  the head of Lake Champlain,  a  distance of 60.4 miles; 
36.8 miles of t'his  canal  arc  canalized  Hudson  River  and 23.6 miles are a land 
cut  through  the  divide  between  the  Hudson  River  and  Lake  Champlain.  From 
t,he pool formed  by  the lock and  dam at, Troy,  the  canal as'cends by 8 locks 
t o  th.e summit level 'of 140 feet  near  Fort  Edward  and  then desc'ends by 3 
locks to Lake Champlain.  The  depth of tht: barge  canal is 12 feet, below normal 
pool level. The  width of thc  canal is 75 f'eet in  earth  sections, 94 feet in  rock 
sections,  and 200 feet  in  river sections'. The locks are of uniform  sizc, 3'10 
feet, long  and 45 feet  wide,  with a depth of 12 feet  over  the sills. The  minimum 
vertical  clearance of the  bridges  spanning  the  canal is 15.5 feet  above  normal 
pool lcvcl. 

12. The Eric  Division of the New York  St.ate  Barge  Canal  extends  from 
Waterford to Tonawanda,  N.Y., on the  Niagara  River,  a  distance of 338 miles. 
From Tonamanda,  to  Lake  Erie,  via  the  Niagara  River,  the  distance is 14.4 
miles. A branch sf the  Barge  Canal  System  known as the Oslwego Canal 
extendsl  from ithe Erie  ,Canal at  Three  Rivers  Point,  just wes8t 08f Lake  Oneid8a,  to 
Oswego a t  Lake  Ontario,  a  distance of 23-8 miles. From the pool formed  by 
the  lock  and  dam a t   Troy ,  t>he  Erie  Canal  ascends by 19 locks to  the  summit 
level of 420 feet  near  Rome;  then  descends  by 3 locks to elevation 363 at  Three 
Rivers  Point;  and  then  ascends  by 12 locks' to  elevation 564.3 in  the  Niagnra 
River.  From  elevation 363 a t  Thrce  Rivers  Point  the Oswego Canal descends 
by 7 locks to  elevation 244 a t  Lake  Ontario.  The  Erie  and Oswego divisions 
of the  barge  canal  have  the  same  dimensions as thc  Champlain  division.  The 
scction of t)he canal  cxt'ecding  from  Wnterfo,rd t o  Oswego, a distance  of 184 
rnilcs, is now  being inlproved  further  through  funds  supplied by the Unit.ed 
States.  The  improvement  involves  an  expenditure of $27,000,000 and consists 
nf  dcepcning  the  channel  to 14 feet  between  locks,  widening  the  channel 
progressively  throughout,  and  raising  all fixed bridges t,o a minimum  vertical 
clearance of 20 feet  above  maximum  navigable  stage. 

13. A  summary o f  the  channel  and lock dimensions of the  above-described 
existing  waterways is given  in Table 111, Appendix  A. 
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14. Other  means of transportation  paralleling  the  waterways  described 
above  include  the  New  York  Central,  West  Shore,  Rutland,  Central  Vermont,, 
and  Delaware  and  Hudson  Railroads  in  the  United  States,  the  Canadian Pacific 
and  Canadian  Nati.ona1  Railways  in  Canada,  and  important  trunk  highways in 
both countries. 

15. The  principal  United  States  and  Canadian  harbors of the  Great  Lakes 
have  controlling  depths a t  low water  datum of from 16 to 28 feet.  The more 
important of the  harbors  have d e p t h  of 21 feet or more.  The  depth of the 
harbor at,  Montreal  varies  from 32 t o  35 feet.  Harbors on Lake  Champlain 
have  depths,  va,rying  from 8 t o  12 feet.  The  depth of the  harbor a t  Albany 
is 27 feet.  The  depth of the  harbor a t  New  York  City  varies  from 30 to 40 
feet. 

16. The  improvement of the St,. Lawrence  Waterway,  as proposed by 
treaty, is a project  for  the  improvement of navigat,ion  facilities  from  the 
head of the  Great  Lakes to  Montreal  and fo'r the  development of electrical 
power. The  channels  are i o  be 27 feet  deep  with  a  minimum  width of 450 
feet, except, in  canal  sections,  where  the  bottom  width is to be 20010 feet.  From 
Lake  Ontario to  Montreal,  there  will be 9 locks  each 859 feet  long  and 80 
feet  wide,  with  depth of 30 feet  over  the sills. 

17. HISTORY OF CoxsTRucTIoN.-The first  work of interior  waterway  inl- 
provenlent in New  York State was performed  by  a  privatc  company ch:trteretl 
in 1792. A  portion of the  Niagara-Oswego-Mohawk  route,  extending  from 
Schcnectatly  to  Seneca  Falls  was opened to  navigation  for  boats  carrying 16 
tons.  Between 1812 and 1820 New Yo.rk State  purchased  the  charter  and 
works  and  constructed  various  canals  as  follows: 

( a )  The original  Eric  Canal  was  begun  in 1817 and  compkted in 1825. 
Tt had a bottom  width of 26 feet and  a  depth of 4 feet.  Between 
1836 and 1862 the  waterway was enlarged so as to provide  bottom 
widths of 52.5 and 56 feet, and  a  depth of 7 feet. A second enlargement 
to a  depth of 9 feet  was  begun in 18%, but  was  completed only z t  
disconnected  localities. 

( b )  Thc original  Champlain  Canal  was  begun  in 1817 and completed in 
1823. It had a, bottom  width of 26 feet  and  a  depth of 4 feet. In 
1860 a  bottom  width of 35 feet  and  a  depth of 5 feet were authorized. 
In  1870 the  New  York  State  legislature  ordered  a  bottom  width of 
44 feet  and a depth of 7 feet,;  this'  improvement was' not,  completed. 

(c) The  original Oswego Canal,  begun in 1825 and  completed  in 1828, 
had  the  same  dimensions as the  original  Champlain  Canal,  namely, 
a bottom  width of 26 feet  and  a  depth of 4 feet'. The  first  enlarge- 
ment was started  in 1852 and  completed  in 1862 and  provided a channel 
of the  same size as  the  Erie  at  that  time, 52.5 by 7 feet.  A secontl 
enlargement  in 1876 was  also  similar  to  the  Erie,  a  depth of 9 feet 
being  attempted, but, the  work was never  wholly  completed. 

18. I n  1900, New  York  Statc  appropriated $200,000 for a complete  survey 
:mc l  estimate of cost of a new canal  system,  embrwing  the  Erie,  the  Champlain, 
and  the Osu7ego ranals.  The  surveys,  plans,  and  est>imates were completed in 
1901. In 1903 the people of the  State vokd favorably for the  improvement. 
By anot'hcr  referendum  vote  in 1909, t,he Cayuga  and Seneca branchrs wcre 
added to  t8he  system.  The  barge  canals were o,pened t.0 navigat,ion in 1918 anti n 
few years llatcr were completed to  a depth of 12 feet. 

19. The  Narrows of Lake Champlain  from \\'hitehall, N.Y., to Bcnsoll 
Landing,  Vt., a distance of 13.5 miles,  has been under  improx~ement by t I I ( 1  
United  States  since 1836. A channel 12 feet  deep a t  low-lake level w i t 1 1  a 
rrlini~num widt,ll of 110 feet has been provided. 



20. Before  the  improvement of the  upper  Hudson  River  was  undertaken,  the 
channel  north  of  the  town of New  Baltimore f t s l  far  as  Troy, a distance of 21 miles, 
was  exceedingly  tortuous  and  unstable  with  a  minimum  depth od 4 feet  at  mean 
low watfer  above  Albany,  and 7 .5  feet below. Improvement  was commen,ced by 
Nem York St,ate in 1797. I n  1831 jurisdiction  over  the  Hudson  River  was 
assumed  by  the  United  States.  From  time  to  time,  until 1890, t,he United 
Staten  and  the  State of New  York  continued  simultaneously  to  improve  the  river 
by dike  construct.ion  and  dredging. Since 1891 the  United  States  done  has con- 
tinucd  the  improvement. 

21. Canada  first co'nsidered the  necessity of providing  a  navigable  route 
to  connect  the  St. 1,nwrence River  and Lake Champlain  in 1812. After  the 
Comn1enrenlmt o f  construction  by  New York State of thc Champlain  Canal 
connecting T,alce Champlain  and'  the Hudsorn River in 1817, the  Par1,iament of 
Lower Canad,a,  in 1818, granted to  a  company  the  right  to  construct  a  canal .ti0 
overcome the rapids  betwecn  Cha,mbly  basin  and  St. .Johns. This  company 
made  surveys  but  due  to  financial difficulties its  charter  lapsed  and in 1823, after 
a Psrlia.mentary  investigation,  a,n  Act  was pass'ed authorizing  the  construction, 
under  a  Commission, of the  Chambly  Canal  with  locks 100 by 20 feet,  with  a 
depth of 5 feet. It was stipulated,  however,  that  work was not  to co~mmence 
until  t,he  completion of the  Lachine  'Canal  from  MontreaJ  to  Lake St. Louis, on 
the  St.  Lawrence  River,  then  under  construction. 

22. The  Commission  was appoinked in 1829 and  was ins;tructed t:o pro'ceed 
with  the  ,construction of the  necessary  works  to  provide  for  navigation  from  the 
St. Lawrence  River  to  the  international  boundary.  'Construction of the  Chambly 
Canal was started  in 183'1 and  carried on intermittently  until 1843 when this 
portion of the  system was placed  in  operation.  The  original  project  for 
navigation  between  Sorel  and  Chambly  basin was to deepen the  river  by  means 
of dredging  and  work on this  project  was  carried on during 1830-31 and  then 
abandoned.  In 1835, the  construction of the lock  and  dam  at  St. Ours was 
decided on nnd construction of these  works was commenced in 1844 and  completed 
in 1849. Thc  lock a t  St. Ours as  then  construct'ed  was 201) feet  long  by 45 feet 
widc  n-ith 7 feet  depth of water. 

23. I n  1871, the  "Canal  Commission" appointed by t8he Canadian  Govern- 
ment  in  t8he  previous  year to. report "as to  t'he  best  means of affo,rding  s'uch  access 
to  the  sea  board  as  may best,  be calculated  to  attract  a  large  and  yearly  increasing 
share of the  trade of the  North  Western  portion of North  America  through 
Canadian  Waters"  recommended  the  early  enlargement of the  Richelieu  River 
Canal syst,em to a depth of 9 feet  with  locks 200 fect  long  and 45 feet  wide. No 
action  was  taken on this  recommendation. 

24. From 1928 to 1930, the  navigation  channel  in  Rich'elieu  River betw'een 
Sorel  and St. Ours was  deepened to 12 feet. In  1930 work  was commenced on 
the  const,ruction of a  new lock a t  St. Ours, 339 feet  long  and 45 feet  wide,  with 
a  depth of 12 feet  over  the sills. This  lock  was  completed  in 1933. 

25. The consltruction of a  regulating  dam  in  the  river  between St. Jsohns 
and  Fryers  Island, 8 miles below, has  been  proposed  several  times  since 1900, 
both  as a means  for  preventing  damages c,aused to  riparian 'owners by  flooding 
at peri'ods of extreme  high  water ,on Lake  Champlain  and  as  a  means  to,  increase 
the low-water flow for the purposes of power  devehpment.  The  'Canadian 
Government  has  appvopriated  funds  to  construct  a  dam designed to accomplish 
the  first-mentio'ned purpose. 

26. BRIDGES."Spanning the existling waterways  between New York City 
and  Sorel,  Quebec,  are 67 bridges. Details of the  types,  clearances,  etc., of 
these  bridges  are  shown in Table  IV,  Appendix A. 
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27. The  construction of a deep  waterway  from  the St, Lawrence  River to  
the  Hudson  River a t  Albany would necessitate  the  reconstruction of the 13 
existing  bridges  spanning  the  Hudson  River  north of the  Troy-Cohoes  highway 
bridge a t   Troy ,  N.Y., to Fort  Edward,  all of the  bridges (19) spanning  the 
Barge  Canal  between  Fort  Edward  and  Whitehall,  and  the  bridge cros'sing 
Lake  Champlain a t  Crown  Point.  From  the  northern  end of Lake  Champlain 
to t.he St. Lawrence  River  the  constructio'n  or  reconstruction of from 7 to 23 
highway  and  railroad  bridges would be  required,  the  exact  number  depending 
on the  route  selected. 

28. VESSEL TRAFFIC."The carriers of w'ater-borne comimerce on the  Great 
Lak,es  may be divided  into  three  types:  the  bulk  freighter,  package  freighter, 
and  car  ferry.  Bulk  cargoes,  'including iro'n ore,  grain,  limestone,  coal,  and  oil, 
account fsor more than 90 per  ccnt of the  total  movement of freight on the  Great 
Lakes.  The  m>odern  bulk  freighter  h'as a length of 600 feet,  a b,eam of 60 f,eet, 
and  with  a  loaded  draft of 22 fcct  carries  from 12,000 to 15,000 t'ons of cargo. 
Several of the  bulk  carriers  have  a  system of hopper-bottom  holds  and  conveyors 
which permits  unloading  with no outside  assistance.  These  latter vessels are 
engaged chiefly in  the  limestone  trade  but  have  bwn us'ed for  delivery of coal 
to wharves  not  provided  with  unloading  machinery. Oil in bulk  is  carried  in 
tankers),  e'quipped  with  pumps  and  pipes  for  loading  and  discharging.  Some of 
the  tankers  are of a size t,hat  permits  them to  operate on the  New  York  State 
barge  canal  system  and  the  St,  Lawrence  canals.  The  lumber  trade of the 
Great  Lakes  is  carried  in  a  nearly  obsolete  type of wood ves's'el. 

29. The vessels  used for  mrriage of package  freight on the  Great  Lakes 
are less standardized  than  those used for  bulk  freight.  Double-deck vessels from 
350 to 450 feet  in  length, 45 to 50 feet in beam,  and  draft of 18 to 2'0 feet a,re 
used. 1,oading  and  discharging is carried on through  side  ports  loading  into 
the 'tween  deck spaces. Many of these  ships  alro  have  a  large  deck  house 
providing  refrigeration  space €or transporting  dairy  products. 

3,O. Car  ferries used on  the  Great  Lakes  are of steel  or  iron  construction 
and  vary from 2'38 to 366 feet  in  length, 40 to 64 feet  in  width,  and 14 to 25 
feet  in lllolded depth.  The  capacities  range  from 12 to  30 railroad  cars. 

31. Veslsels using 1 . 1 1 ~  St. 1,awrcnre Cands ,  tllc Ncw York State Barge 
Canalsl, and  the  Richelieu  River  are  especially designed for  operation  on  these 
waterways.  The  typical vessel operating on the, St. Lawrence  Canals  has  a  length 
of 250 feet, betam of 43 feet,  moulded  depth of 18 feet,  and  a  capacity of 2,800 
hons. This  type of carrier  trans'ports  the  major  portion of the  freight  (grain) 
fr'om the lower end of the  Great  Lakes  to  Montreal. 

32. Vessel traffic on the lZichclieu River is confined almost  wholly  to  barges. 
During  the  past few  years!, two of the  paper  companies  exporting  paper  to 
the  United  States  have  constmcted  Diesel-powered  barges  especially designed 
for use on this  waterway.  The  typical  Diesel-powered  barge is 11'3 feet  long 
and 22 feet wide, with a capacity of 235 tons  at' a draft of 6 .5  feet. 

33. On  the  New  York  State  barge  canal systcm and  Lake  Champlain,  the 
greater  portion of the  freight traffic at  the  present is in barges. The  trend 
today is toward  the  consfruction  and  use of steel  motor  ships'  and  steel  barges. 
These  motor  ships  are 250 to 300 feet long and 44 feet wide, with a molded 
depth of 15 feet  and  'carrying  oapacities of 2,000 to 3,000 tons. Other  vessels 
of similar design but  powered  by  steam  have a length of 290 feet,  width of 43 
feet,  and  a  molded  depth of 16 feet. 

34. The  major oil companies  use  motor  ships  for  the  distribution of 
petroleum  and  its  products  dong  the  New  York  Sthte  barge  canals,  the lower 
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portion  of  the  Great  Lakes,  and  the  upper St. I.awrence  River.  The  largest 
of  these self propelled  tankers is 259 feet  long  and 38 feet  wide,  with a molded 
depth of 13 feet. 

35. Table V, Appendix A, sets  forth  the  number of ships  and  the gross 
registered  tonnage of the vessels t h a t  comprised the fleet actually  engaged  in 
the  commercial traffic on the  Great  Lakes in 1933. Such craft as tugs,  lighters, 
and  all  other  types  recorded in official government  lists which do  not  carry 
cargo,  have been eliminated.  Table VI shows the  number  and  types of cargo- 
carrying vessels  which operated on the  New Yorl; Statc  barge  canal  system 
during  the  season of 19'35, including  through vessels that  operated  on  the 
Richelieu  River, of both  United  States  and  Canadian  registry.  The 688 cargo 
vessels listed  had  an  aggregate  carrying  capacity of 558,495 tons of freight. 

36. Ocean-going vessels can  operate on inland  waters  but  the  typical  lake 
freighter  cannot be operated on the  open  ocean because of its  special design. 
The  lake  freight,ers  are  equipped  with  very lit,tltle enjgin,e power compared  with 
ocean vessels of equal  capacity.  They  also  have  jet  condensers  and  draw 
boiler feed  water  directly  from  the  lake, hence cannot  operate  in  salt  water 
unless  provided  with  new  condenser  systems.  They  are  not sufficiently braced 
and  do  not  have sufficient structural  strength  to  withstand  the  storms on the 
open  ocean.  At  least 70 per cent of  all  ocean-going  freightcrs  and  combination 
passenger-freight vessels and  approximately 30 per  cent of all  ocean-going 
tankers  have  salt wat'er drafts less than 25 feet  and wroulds be  suitable  for 
operat,ion  on  a  fresh  water  route of 27-foot, depth. 

37. TERMINAL FACILITIES.-At the  hcad of deep  water on the  Hudson  River, 
the  Albany  Port  District  Commission owns and  operates 5,400 feet of wharfage 
having  an  available  depth of 27 feet  and  providing  adequate  berthage  for 14 
ocean vessmels.  Of the  total  wharfage, 4,200 feet  are on th'e  Albany sid,e of the 
river  and 1,200 feet'  on the  Rcnsselaer  side. A 13,500,000 bushel  capacit,y  grain 
clcvator  equipped  with  loading  and  unloading  facilities  for  both  water  and  rail 
transportation  is  operated  by  the  same  agency.  Adjacent  to  the  wharves  are G 
storage  sheds  having a total of 280,000 square  feet of floor space  and  a  ware- 
house having 108,000 square  feet of floor space. Also a t  Albany  are  the  terminals 
of 9 of the  larger oil companies of the Unit'ed States. 

38. The  State of New  York  has  provided  terminal  facilitics on the  Champlain 
division of the  barge  canal  and  private  interests  have  provided  similar  facilities 
on Lake  Champlain  suitable  for pres.ent barge  canal traffic. 

39. On  the  Richelieu  River  north of the  international  boundary  there  are 
wharves  at  Royan, St. Paul,  Ile  aux  Noix,  Sabrevo'is, S t .  Johns,  Iberville,  Chambly, 
St.  Mathias, Belccil, St. Hilaire,  St.  Charles, St. Marc,  Larue, St. Denis, St. 
Antoine,  St.  Roch,  St.  Ours,  and  Ste.  Victoire.  These  are  mostly of t,imber con- 
struction  with  depths of water  from 8 to 9 feet  alongside. The  main com- 
modities  handled  over  these  wharves  are  coal,  hay,  and  farm  produce.  The 
Canadian  Industries  Limited  at  their  plant, 3 miles  south o'f Belnil,  have a 
concrete wharf 80 feet long, with  a  depth of 8 feet  alongside. 

40. At Sorel, at  the  junction of the  Richelieu  and St. Lawrence  rivers,  there 
are 4,070 feet of concrete  wharves  with  a  depth of 27 feet alongside and 3,000 
feet of wharves  with  depths  ranging  from 10 feet  to  20  feet.  There  is  a  modern 
grain  elevator of 3,000,000 bushel  capacity  equipped  with  loading  and  unloading 
facilities  for bot'll water  and  rail  transportation.  There  are  several  storage  sheds 
having  a total of 50,000 square  feet of floor space. 

41. Montreal  Harbour,  the  head of deep  draft  navigation on the St. Lawrence 
River, 46 miles above  Sorel, is a  National  Port  administered  and  operated  by  the 
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National  Harbours  Board of Cana,da. It has  a  total of 10 miles of piers  and 
wharves  with  depths  alongside  ranging  from 20 to 35 feet; 4 grain  elevators 
with  a  t'otal  capacity of 15,162,000 bushels; 20 two-story  and 6 one-story  transit 
sheds  with  a  total of 2,100,000 square  feet of floor space;  and  a  modern  ten-story 
cold storage  warehouse with a capacity of 4,628,000 cubic  feet.  The  Canadian 
Vickers  Ltd.  operate  a  self-docking  floating  dock of 25,000 tons  capacity as well 
as  a  modern  s8hip  repair  plant.  There  are  numerous cargo handling  derricks, 
cranes,  and  coal unloaclers. Various oil companies  have  large  plants' for the 
receipt  and  distribution of petroleum  products. 

42. The  important  ports on the  Crcat I d e s  have  terminal  and  transfer 
facilities which in  most cases arc  adequate  for  the  present commerce. 

* 
PRIOR  REPORTS 

43. Summaries  of  prior  reports on a waterway  to  connect  the  Great  Lakes- 
St.  Lawrence  System  with  the  Hudson  River are given  in the following paragraphs. 

44. PRIOR REPORTS BY UNITED STATES:- 

Waterway 

Eric (:anal route, Oswegc 
Mohawk route, and 31 
1,awrence-Richelieu 
('hamplain  route. 

Tonawanda-Olcott route 
Oswego-Mohawk route 
St. Lawrence-Richelieu 
(:hamplain  route, ant 
Erie  Canal  route. 

LaSalle-Lewiston route 
T o n a w a n d a - O l c o t  
route, Oswego-Mohawl 
route,  and  Lake St 
Francis-Lake Cham- 
plain route. 

Great Lakes-Hudson 
River. 

- - 
Year 
" 

1875 

1897 

1900 

1918 

Published 
Where I Remarks 

.nnual Report of the 
pass boats of  690 tons was $8,173,596. The Chief of Engineers 

The  estimated  cost of enlarging the  Erie  Canal  to 

534. 
Oswego-Mohawk  route  was  considered for a 1875, Par t  2, Page 

barges of  640 tons. Its  estimated  cost  was 
10-foot depth, 140-foot width, in order  to pass 

$25,213,857. The proposed  Champlain  route 

overland to  St. Johns on the Richclieu River, 
was  from  Caughnawaga on the 8t. Lawrence, 

thence to  Lake  Champlain.  thence  to Woods 
Creek,  thence  overland  to  the Hudson at   Fort  

The canals on this  route were to be 100 feet 
Edward,  and down the Hudson to Albany. 

a  capacity of 1,500 tons. The  estimated  cost 
wide  and 13 feet  deep  and pas8 steamers  having 

for  the  section from Lake  Champlain  to Albany 
was $14,115,893. It was  assumed that  the 
portion in Canada would be  built  and  paid  for 
by  the Canadian  Government. 

[. Doc. No. 86,55th 

the opinion that  the construction of a  barge 
of a  ship  canal  was  not  desirable.  Expressed 
routes  but recommended that  the construction  Cong., 1st sess. 

Unfavorable  report  discussed  various  ship  canal 

to  transport  the tonnage  from the  Grcat Lakes 
canal 12 feet  deep  and 82 feet  wide would serve 

to  the  sea and  was worthy of being undertaken 
by  the United 9tates. 

[. Doc. No. 149, 

route  from  Lake  St.  Francis  overland to  deep sess. 
ways. This Board  considered  among others  a 56th Cong., 2nd 

Report of the  Board of Engineers on Deep  Water- 

water in Lake  Champlain, thence  from Lake 
Champlain to deep water in the  Hudson  River. 
Two  channel  sizes  were  considered: one 21 feet 

and 240 feet in  rock,  and  the other 30 feet  deep 
deep with  bottom  widths of 215 feet in earth 

with  bottom  widths of 203 feet in earth and 
250 feet in rock.  Reported  that  the 21-foot 
channel by  the LaSalle-Lewiston  and Oswego- 

estimated  cost was $206,358,000. For  a 3O-foot 
Mohawk  route  was the  most  desirable.  The 

of $326,893,000, included the necessary  deepen- 
channel on the  same  route  the  estimated  cost 

ing of the  harbors of Duluth  and  Chicago. 

en. Doc. No. 301, 

sess. 

Unfavorable  report of the  Secretary of Com- 
65th  Cong., 2nd merce on the  commercial  advant,age of a  ship 

canal  to  connect  the  Great  Lakes  and  the  Hud- 
son River. 
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44. PRIOR REPORTS BY UHITED STATES-concluded 

Waterway 1 Year 

Waterway  between the 1920 
Great  Lakes and the 
Hudson  River. 

Great  Lakes to Hudson 1926 
River.  Three routes: 

er; Buffalo to Hudson 
Oswego to Hudson  Riv- 

River:  Lake  Ontario, 

Lake  St.  Francis and 
St. Lawrence River. 

L a k e   C h a m p l a i n   t o  
Hudson  River. 

Great  Lakes  to Hudson 1926 
River.  Three routes: 
Oswego to  Hudson  Riv- 
er, Buffalo t<J Hudson 
River;  Lake  Ontario, 
St. Lawrence River, 
Lake  St.  Francis and 
L a k e   C h a m p l a i n   t o  
Hudson  River. 

Where 
Published 

Remarks 

EX. Doc. No. 890 
66th  Cong., 3rc 
sess. 

Preliminary  examination for channel  for ocean- 
going  vessels. Chief of Engineers  eoncurred in 

and  Harbors  and  recommended no further 
the views of the  Board of Engineers for Rivera 

consideration  until  completion  and use of new 
Welland Canal and actual  demonstration of the 
adequacy or inadequacy of the New York 
State Barge  Canal. 

H. Doc. No. 288, 

vessels of draft of, 20 or 25 feet. Chief of En- sess. 
Great  Lakes  to  the Hudson  River  suitable  for 69th  Cong.,  1st 

Preliminary  examination of waterway tram the 

gineers  concurred m  the views of the Board of 

waterway should not  be  undertaken a t   tha t  
Engineers  for  R,ivers and  Harbors  that  the 

time.  Recommended  further  study  in connec- 
tion with  then pending  report on St. Lawrence 
Waterway. 

8. Doc. No. 7. 69th 

curred in the recommendation of the Board of 
69th  Cong., 1st sess. Chief o f  Enaneers eon- Cong., 2nd sess. 

Review of report contained in H. Doc. No. 288. 

construction of a  deep  waterway  between  the 
Engineers  for Rivers and Harbors  that  the 

Great  Lakes  and  the Hudson Itivcr should not 
be  undertaken a t   t ha t  time. 

45. PRIOR REPORTS BY CANADIAN AUTHORITIES.-upOIl completion Of  the 
Welland  and  St.  Lawrence  Canals t o  9-foot  depth  in 1847, agitation  arose for 
the  construction of a  canal of similar  dimensions  to  connect  the  St.  Lawrence 
River  with  Lake  Champlain  and  thus  provide a  water  route  between  Uppes  and 
Lower  Canada  and  the  United  States  Atlantic  seaboard  that woluld compete  with 
the  Erie  Canal  and  the existing  railways. As a  res'ult of this  agitation,  under 
instructions  from  the  Commissioners of Public Works, five reports  were  made on 
various  projects  by  Messrs.  Mills  (1848),  Jarvis (1885), Gamble (1855), Swift 
(1855), and Ga'mble (1856). 

46. The  various  projects considered can be briefly  des'cribed as follows:- 
(a) Enlargement of existing  route up Richelieu  River  entailing  deepening 

of river  channels,  construction 'of a  new  lock at   St .  Ours,  and  the  enlarge- 
ment of the  Chambly  Canal. 

( b )  Canlal  from  Longueuil,  opposite  Montreal  on the  St.  Lawrence  River, 
to  St.  Johns on the Rich.elieu River.  Total  length of canal-28.5 miles. 
Rise  in  lockage  from Lon,gueuil t o  St. Johns-74 feet. Number of locks 
-6 lift  and 1 guard. 

(c) Champlain  level  canal  from  Caughnawaga,  10  miles  above  Montreal 
on the  St.  Lawrence  River  to  St.  Johns.  Total  length of Canal-32.5 
miles.  Rise  in 1.ockage fram  Caughnawaga to St. Johns-27 feet.  Num- 
ber of locks-2 lift  and 1 guard. 

( d )  Summit  level  canal  from  Caughnawaga to' St.  Johns,  with  a  summit 
level 33 feet  above  Lahe  Cha,mplain level, supplied  with  water  through 
a feeder  ca8nalJ 16 miles  long,  from  above the sixth lock  on the  Beau- 
harnois  Canal.  Total  length of can,al-25*5  miles.  Rise  in lockage 
from  Caughna,waga  to s u m m i t 6 0  feet. Drop in  lmkage  from  summit 
to St. Johns-33 feet. Number of locks-8 lift  and 1 guard. 
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(e) Same  as ( d )  but  with  feeder  canal  from  Beauharnois  Canal  made 
navigable  to  enable vessels to  and  from  points  on  Lake St. Francis 
and  above  to proceed to  Lake  Champlain  without descending to  Lake 
St. Louis. The  connection  from  'Caughnawaga  to St. Johne  would be 
the ,same as  in ( d ) .  The  canal  from  the  junction  with  the  Beauharnois 
Canal  to St. Johns  would  be  as  follflows:  Total  length of canal-37.5 
mi1,es. Drop  in  lockage  from  Beauharmis  'Canal  to St. Johns-34 feet. 
Number of locks-3 lift. 

(f) Canal  from  a  point  6 miles  above  the  lower  end of Lake St. Fran'cis on 
the St. Lawrence  River  to  a  po'int 3.5 miles  so'uth of St. Johns on the 
Richelieu  River.  The  country  traversed  by  this  calnal  was  considered 
unfavourable  to  the  construction of a  canal.  Total  length of canal- 
56  miles. Drop in  lockage  from  Lake St. Francis t o  the  Richelieu  River 
-57 feet. 

With  the exception of Jarvis,  all  the  above  Engineers  recommended  the  adoption 
of  Project ( c ) ,  i.e. a  canal  from  Caughnawaga tol St.  Johns.  Jarvis  favoured 
Project (e ) .  The  depth of canal  proposed  was  10 fseet with h k s  230 feet  l'ong 
and 45 feet wide. 

47. Nothing  further  was  done  untiI  1870, when the l 1  Caughnawaga  S.hip 
Canal  Company " was  incorporated  with  powers to build  a  canal  from  Lake St. 
Louis on the St. Lawrence  River t o  Lake  #Champlain,  and  to use  and  enlarge 
the  Ohambly  Canal  with  the  consent of the  Canadian  Government.  The com- 
pany  'submitted  plans which  were approved  by  Order  in  Council  but  although 
the  company's  charter  was  extended  from  time  to  time,  no  work  was  ever  done 
on the  project. 

48. I n  1871, the " Canal Commission,''  referred to previously  in  this  report, 
refrained  from  offering  any  recommendation  in  regard to  t.he construction  of a 
canal  from  the St. Lawrence  River  to  Lake  Champlain  due t o  the  fact  that  the 
Caughnawaga  Ship  Canal  Company  with  a  charter  to  construct  such a canal 
was  still  in  existence. 

49. I n  1895, at the  request of th,e  United  States  Government,  Canada 
appointed  three Commissboners to   ac t  with  a  'similar  number  appointed  by  the 
United  States t o  inquire and report on the feasibility of building a system of 
canals  to open the  Great  Lakes  to ocean-going  vessels. The  Canadian  Commis- 
sioners,  in  their  report of June  17,  1897,  described  a  project  for a canal  between 
the lower  end of Lak,e  St.  Francis  and  the  Richelieu  River a t  St. J,ohns. The 
length of thi's  canal  was  147  miles  and  two  lift  locks  and one guard  lock  were 

ropos'ed to overcome the difference  in  level of 57  feet. A branch  canal  3.5  mil'es 
ong  with 3 locks  with a combined  lift of 84  feet  was  proposed t o  provide  a con- 

nection  between Lake St. Louis at  Caughnawaga  and  the  main  canal.  The  depth 
proposed  was  28  feet. 

50. In  1898, the  Lake  Champlain  and St. Lawrence  Ship  Canal  Company 
was  incorporated  by  Act of Parliament,  with  powers  to  develop  hydraulic  power 
and  to  construct  a  canal  from  the St. Lawrence  River  in  the  vicinity of Lon- 
gueuil  to  some  point  on  the  Chambly  Canal  on  the  Richelieu  River.  Their 
oharter  was  extended  from  time  to  time,  the  last extension  being  granted  in 1911. 

51. I n  1906, the  International  Development  Company,  assignees of the 
Lake  Champlain  and St. Lawrence  Ship  Canal  Company,  applied  to  the  Inter- 
national  Waterways  Commission  for  permi,ssion  to  construct  regulating  works 
in the  Rkhelieu  River.  The  Commissim, in a joint  report  d,ated  Novemb'er  15, 
1906,  refused the appl'ication of the  company  and  stated  that  the  applkant 
should  furnish  conclusive  evidence  ,that  private  rights  in  the  States of New  York 

P 
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and Vermont would not be  affected by  the  alterat,ion of the  lake levels as  pro- 
posed and  that  the  works  should  not  be  undertaken  without.  the  permission of the 
United  States  Secretary of War and  should be operated  under  such  regulations 
as  he  might  direct. 

52. In  1911, the  above-named  company  submitted  plans  for  approval  to 
the  Dominion  Government.  According  to  these  plans,  the  company proposed 
to  construct  a  regulating  dam  across  the  river  at  Hospital  Island  about 5 miles 
north of  thme international  boundary,  with a lock at this  point  to  pass  navigation. 
Another  dam  was  to be built at  Fryers  Island,  from which point  a  canal 14 feet 
deep  and 21.5 miles long  left  the  river  and crossed the  country  to  the  west  to 
enter  the  St.  Lawrence  River at Longueuil below Victoria  Bridge.  Five  locks 
were proposed to overcome  the  74-foot difference in  water  level  between  the 
proposed  regulated level of the  Richelieu  River  at  Fryers  Island  and  the St. Law- 
rence  River a t  Longueuil.  A  forebay  was  to be excavated  from  the  navigation 
canal  to  a power  house to be located on the s'hore of the  Richelieu  River below t'he 
upper  dam of the  Montreal  Light,,  Heat.  and  Power  Company.  The  head  avail- 
able  at  this  site  was  estimated  to be about 26 feet  and  the  minimum power avail- 
able a t  17,500 horse-power. No action  was  taken  by  the  Government on these 
plans  and  the  company's  charter  was allowed to  lapse. 

53. SUMMARY OF PRIOR REPoRTs.-The various  projects proposed and  studied 
from  time t,o time  for  a  deep  waterway  from  the St. Lawrence  River  to  the Hud- 
son  River  resolve  into  five  probable  routes  for  that  portion of the  waterway  from 
the St. Lawrence  River  to  Lake  Champlain,  as follows: 

(a) From  Lake St. Francis) overl.and to  Lake  Champlain at the  mouth of 
Big  'Chazy  River,  about 6 miles south of the  international  boundary. 

( b )  From  Lake St. Francis  overland  to  the  Richelieu  River  above St. Johns, 
thence  up  the Richellieu River  to  Lake  Champlain. 

(c) From  Caughnawaga on Lake St. Louis to the Richelieu  River  above 
St,. Johns,  thence  up  the  Richelieu  River  to,  Lake  Champlain. 

( d )  From  Longueuil on the St. Lawrence  River  overland  to  the  Richelieu 
River,  thence  up  t,he  Richelieu  River  to  Lake  Champlain. 

( e )  From Sore1 on the St. Lawrence  River  up  the  Richelieu  River  to  Lake 
Champlain. 

All1 of tbe  above  routes  are  shown  on t'hc accompanying  map,  Plate  No.  2, 
in  Pocket. 

HEARINGS OF INTERNATIONAL  JOINT  CQMMISSION 
54. From  November 19 to 27, 1936, hearings were  held by  the  International 

Joint  Commission a t  New York  Cit,y,  Albany,  Pilattsburg,  Burlington,  and 
Montreal  to  receive  t'estimony  from  interested  parties  in  regard  to  the  proposed 
improvement.  The  evidence  presented a t  these  hearings has been considered 
carefully  in  the  preparation of this  report. 

ROUTES  AND  PLANS  CONSIDERED 
55. GENERAL.-T'ariOuS routes  for a canal  from  Montreal  to  Lake  Champlain 

have been considered  in  the  preparation of this  report  and  are  described  in  detail 
hereafter.  Through  Lake  Champlain  and  from  Lake  Champlain tmo the  Hudso'n 
River  only  one  route is available. Since previous  reports on  rout,es' between the 
St. Lawrence  River  and  the  Hudson  River a t  Albany  were  made,  vario'us  changes 
have  taken  place  through  the  t,erritory  to  be  traversed.  The  country  has become 
more  densely  populated  and  additional  railway lines and  new  improved  highwsys 
have been constructed, a11 of which would  necessitate  many more bridges than 
previously  proposed. 
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5G. I n  t.lw plans  considered  the  following  standards were adopted  for  channel 
dimensions  and  bridge  clearances: 

A. CHANNELS 
12 foot ChanneZ- Feet 

Pool level depth  in  canal  and  river  sections.. . . . . 12 
Depth  over  lock  sills.. . . . . . . . . . . . . . . . . . . . . . . 12 
Channel widths-" 

in  earth  cuts.. . . . . . . . . . . . . . . . . . . . . . . 75 
in rock cuts. .  . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
in  river  sections.. . . . . . . . . . . . . . . . . . . . . . . 200 
in all cases widened  about 15 per cent on curves. 

14 foot Chnnn,el- 
Pool  level depth  in  canal  and  river  sections. . . . . . . . . . 
Depth  over  lock  sills.. . . . . . . . . . . . . . . . . . . . . 
C,hannel widths- 

in  earth  cuts.. . . . . . . . . . . . . . . . . . . . . . . 
in rock cuts. .  . . . . . . . . . . . . . . . . . . . . . . . . 
in  river  sections.. . . . . . . . . . . . . . . . . . . . . 
in  all cases widened  about 15 per  cent  on  curves. 

Pool level depth in canal  and  river  sections. . . . . . . . 
Depth  over lock sills..  . . . . . . . . . . . . . . . . . . 
Channel width,* 

in  earth  cuts.. . . . . . . . . . . . . . . . . . . . . . . 
in  ro'ck cuts'. . . . . . . . . . . . . . . . . . . . . . . . . . 
in  river  sections.. . . . . . . . . . . . . . . . . . . . . 
in  all cases  widened about 15 per  cent  on  curves. 

27 foot Channel- 

B. BRIDGES 
12 foot Channel- 

Trertical Cllearances- 
Exist,ing fixed bridges. . . . . . . . . . . . . . . . . . 
New fixed bridges. . , . . . . . . . . . . . . . . . . . . . 
Existing or new fixed bridges  span  entire  channel 

Existing or new fixed or  movable in river  sections. 

Horizontal  Clearances- 

in  canal  cuts. 

14 foot Channel- 
Veptical  Cl~earances- 

Existing fixed bridges  raise to.  . . . . . . . . . . . 
New fixed bridges.. . . . . . . . . . . . . . . . . . . 

Sanx  as  for 12 foot Channel. 
Horizontal Clearances- 

27 foot Channel- 
Vertical Clearances- 

Horizontal Cllearances- 
Fixed  bridges  and  vertical  lift  bridges  open. . . . . . 
in  canal  cuts.. . . . . . . . . . . . . . . . . . . . . . . . . 
in  river sect.io,ns, fixed bridges. . . . . . . . . . . . . . 

Vertical  lift  and  bas'cule  bridges. . . . . . . . 
Swing  bridges, 2 openings, each. .  . . . . . . . . 
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12 

104 
120 
200 

27 
30 

200 
200 
450 

154 
20 

150 

20 
20 

120 

200 
300 
300 
125 
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57.. All estimates of cost  included  herein  must  be  considered  as  approximate 
only,  especially  those of projects  that  contemplate  an  overland  canal  from  the 
St. Lawrence  River  to  the  Richelieu  River or to  Lake  Champlain.  The  only 
information  available  as  regards  the  topography of these  overland  routes is 
tha t  ,shown  on the  standard  topographical  maps published by  the  Canadian 
Government  and  in  the  report of the  United  States  Deep  Waterways  Board  in 
1900. Limited  information  only  is  available  in  regard  to  the  location of rock 
or  the  various  kinds of overlying  materials. A visual  inspection of the  various 
routes  was  made  and  with  the use of the  maps  available  approximate  estimates 
have  been  prepared. 

58. I n  considering the  various  projects  described  herein  and  in  the  esti- 
mates of costs  submitted,  the  following  assumptions  have been made: 

(a )  That   the 27-foot  depth St. Lawrence  Seaway  is  an  accomplished  fact 
and  that   i t  will have been  completed  prior to  the  construction of a 
waterway  from  Montreal  through  Lake  Champlain  to  the Hudson 
River at Albany.  This  assumption  is of importance  only  in  considera- 
tion of a 27-foot  depth  waterway  from  Montreal  to  Albany. 

( b )  That  the  Canadian  ‘Government will  proceed  with the  construction of 
the  regulating  dam in the Richelieu  River at Fryers  Island  as  presently 
proposed. The  construction of this  dam will include  all  channel  en- 
largement,  land  and  property  damages,  and  all  requisite  works neces- 
sary  to  bring  about  the  regulation of the  water levels  of, and  the  out- 
flow from,  Lake  Champlain.  The cost of the  dam  and connected 
works will not be  a  charge  against  the  navigation  projects  considered 
herein. The rule  adopted  for  regulation will be such  that  with  a 
reasonable  amount of channel  enlargement  over  and  above  that 
required  for  regulation  purposes, the  maximum  velocity  in  the  river 
above  the  dam  and below Chambly  basin will not be too  great.  for 
safe  navigation. 

(c) That  the  United  States does  no further  work  on  existing  projects  along 
the  route of the proposed  waterway.  The  cost of all  additional  work 
required  to  provide  the  waterways considered  within the  United  States, 
will  be  included in  the  cost  estimates herein. 

59. WATERWAY OF 12-FOo~ DEPTH.”DUe to  the  fact  that  a 12-foot  depth 
is  available  in  the Richelieu  River  from Sorel t,o above  the St. Ours  Lock  and 
dredging  is now underway  to  provide  this  same  depth  up t o  Chambly,  the 
cheapest  and most, feasi,ble  route  for a 12-foot  waterway  between  Mont,real 
and  Lake  Champlain is via  Sorel  and  the  Richelieu  River.  With  some  slight 
exception, a 12-f.oot depth  is  available  in  Lake  ‘Champlain  from  the  international 
boundary  to  Whitehall,  in  the  Champlain  Division  of  the  New  York  State 
barge  canal,  and  in  the  Hudson  River  to  Albany. 

the  standards given  hereinbefore,  would be as follows: 
60. I n  Canada,  the  work  required  to  provide  a  waterway of this  depth,  to 

(a) Widening,  deepening,  and  straightening  the  river  channel  from  above 
the  St.  Ours’ Lock t o  the head of the  Chambly  basin.  Part of this 
work  is  under  contract  for  completion at  the  present  time. 

( b )  Construction of a canal  with  the  necessary  locks  and  other  structures t.0 
carry  navigation  from  Chambly  basin t o  the  river  above  the  Fryers 
Island  dam.  Three  lift locks  would  be  required to  overcome the 
difference  in  water level  between  Chambly  basin  and  in  the  river  above 
the  dam. A guard  lock would be  required at  the  upper  entrance to  
this  canal t o  protect  the  reach  above  the  upper  lift lock. 
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(c) Widening,  deepening,  a.nd  straightening the  river  channel  from  the  upper 
entran,c,e of  the  canal  at  Fryers  Island t o  the  internati'onal  boundary. 
Until  it  is  known  what  channel  enlargement  is  proposed  between  Fryers 
Island  and  St.  Johns  in connection  with  the  regulating  dam  being  built 
a t  th,e  former point., i t   i s  impossible to  s,ay  just  what  additional  channd 
enlargement  will  be  required  in  this  reach  to  provide  suitable velocities 
for  navigation. 

( d )  Repllacing certain of the existing  bridges  crossing  the  river  in  order to 
provide  the  requisite  horizontal  and  vertical  clearances  for  navigation. 

The  water  required  for  lockage  purposes  with  this  project  would  amount t o  a 
maximum of  2.00 cubic  feet per second  which is  only 20 per  cent of the  minimum 
natural flow o'f the  Richelieu  River. 

61. In   t he  United  States', no addit.iona1 work would  be required  except 
deelpening and  straightening  the exisking channel  in  Lake  Champlain  in t.he 
vicinity of Rouses  Point.  The  water  supply  for  lockage  between  Waterford  and 
Lake Champliain is now made  available  from  the  Hudson  River  near  Fort 
Edward, N.Y.,  and  is  ample. 

62. The  estimated  capital cotst and  annual cost  for  construction o'f a 12-foot 
waterway  from  Montreal  through  Lake  Champlain  to  the  Hudson  River  are 
$12,884,000 and $953,000 respectively.  Detailed  estimat,es  are  given  in  Tables 
VI1  and  IX,  Appendix A. 

63. WATERWAY OF 1 4 - F o o ~  DmTH.-The sam'e  mute  as proposed  for the 
12-foot  waterway, i.e., via Sore1 and  the Richelieu River t o  Lake  Champlain 
and  via  the  'Champlain  Division of the  New York State  barge  canal  from  Lake 
Champlain  to  the  Hudson  River, offers the  cheapest  and  most feasible  route 
for a 14-foot  waterway  between  Montreal  and  the  Hudson  River. 

64. In  Canada,  the  work  required  to  provide a waterway of this  depth 
would be  similar t o  that  required  for a 12-foot  waterway  with  the  addition  that 
the  depth of all  channels would be increased  2  feet  and  all  land  cuts  widsend 
to conform to  the  standard,s given  hereinbefo're. The  water  required  for lockage 
purposes  with  this  project woul,d be  the  same  as  that for the 12-foot  waterway, 
viz.,  200  cubic feet  per  second. 

65. In  the  United  States,  the  work  required would be  deepening  between 
locks  to  14  feet at normal pool  levels,  widening  as necesary,  and  increasing  the 
overhead  clearance of bridges  and  other  obstacles  to  20  feet a t  maximum 
navigable  stage.  The  water  supply  for  lockage  is  ample. 

66. The emskimated capital cost  and  annual  cost  for  construction of a 
14-foot  waterway  from  Montreal  through  Lake  Champlain  to  the  Hudson  River 
are $50,0106,000 and $2,738,600, respectively.  Detailed  estimates  are  given in 
Tables  VI11  and  IX,  Appendix A. 

67. WATERWAY OF 27-FoO~  DEPTH."^ routes  on the  Canadian  side ,of the 
international  boundary-  previously  reported  on  for  a  waterway  from  the  St. 
Lawrence  River t o  Lake  Champlain were  considered  in  investigating  projects 
for a  waterway of 27-foot  dept,h.  Some of these were eliminated  after  casual 
examination  and  others  were modified  in order  to  conform  to  the  standards of 
navigation  adopted  and on account of railways  and highways1 located  in  the 
territory since  these  routes  were firsk proposied. 

68. Plate NO. 3 in  Pockct showsl the  various routes,  considered feasible. 
These  are  briefly  described as follows: 

Route A.-From Montreal up through  Lake  St.  Louis  into  the  Beau- 
harnois  Canal!  via  the  proposed  St.  Lawrence  Deep  Waterway,  thence 
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overland  to  Lake  Champlain a t   t he  m'outh of the Big  Chaay  river  ab'out 
6 mil.es south of the  international  boundary  (from  the  Beauharnoi,s  Canal 
t,o Lake  Champlain  this,  project follows in  general  the  route of the Lake 
St .  Francis  project  reported  on  by  the  United  States  Deep  Waterways 
Board  in 1900.-House Doc. 149, 56th  Congresa,  2nd Ses,sioa)-thr.ough 
Lake  Champlain,  the  Narrows,  the  Champlain  Division of the  New  York 
State  barge  canal,  and  thence down the  upper  Hudson  river to  the existing 
27-foot  dcpth a t  Albany. 

Route R.-Fro,m Mont'real  up  through  Lake  St.  Louis  into  the Beau- 
harnois  Canal  via th,e  proposed St.  Lawrence  Deep  Waterway,  thence  over- 
land  to  a  junctbn  with  the  Richelieu  river 3 miles  south of St. Johns, 
thence up the  Richclieu  river t o  Lake  Champlain,  thence t.0 Alb'any  as 
described  under  Route  A. 

Routc C.-From Montreal  to  Caughnawaga on  Lake St,. Louis via 
the proposed St.  Lawrence Deep \Vaterrnay,  thence  overland  to  above  the 
proposed Fryers  Isfland  dam  to t,he Richeheu  river,  thenc,e up the Rimchelieu 
river  to  Lake  'Champlain,  thence  to  Albany as described  under  Route A. 

Route D.-From  Montreal  to  Longucuil, on  t,hc south  side of the  St. 
Lawrence  River  opposite  Montreal,  thence  overland  to  above  the  proposed 
Fryers  Idand  dam  in  the Richelieu  river,  thence  up  the Rilchelieu river 
to  Lake  Champlain,  thence  to  Albany as dcs'cribed under  Route A. 

Route E.-From  Montreal  down  the  St.  Lawrence  river  to  Sorel, 
then'ce up the Richelieu  river to  Lake  Cllanlplain,  thence  to  Albany  as 
described  under  Route A. 
69. The  estimated  capital  cost  and  annual cost of each of the  routes  described 

above,  together  with  other  data on  which a  comparison of the different  routes 
can be made,  are  given  in  the following table  in  summarized  form.  Detailed 
estimates  and  other  data  are given  in  Tables X t o  XVI, Appendix A. 

Ttct1n 

. . . . . . . . . . . . . . . . . . . . . .  
2 .  Annual cost in millions of dollars. 
1. ( ':&a1 cost in rnillions of dollars. 

3. Number of locks,  including  guard  locks. between- 
. . . . . . . . . . . . . . . . . . . . .  

St. Lawrence ltivrr and  New  York, . . . . . . . . . . . . . . . .  
Duluth n.nd  Now York. . . . . . . . . . . . . . . . . . . . . . . .  

4. Milos of canal  rcachrs betwcen- 
Montreal  and  New York.. 

St,. Lawrence River  and New York. . . . . . . . . . . . . . . . .  

Mont.re:d and  Ncw York.. 
Duluth  and Ncw York. 

St. Lawrence River  and New York. . . . . . . . . . . . . . . .  
Duluth and New York. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Montreal  and New York.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Duluth and New York. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Montreal  and  New York . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

5 .  Nu1nl)rr of rnovnlh bridges hctwern-- 

6. Sailing  tirnc in days between- 

4, 5 and 6 include, where necessary. the 

A 

443.1 
2 2 . 3  

9 
22 
14 

07 
117 
85 

48 
74 
54 

8.54 
2.64 

361.3 
18.7 

23 
10 

15 

65 
117 
81 

58 
84 
64 

8.71 
2.79 

varioun portionu 

:i44 ' 0 
17.9 

9 
24 
12 

52 
109 
63 

56 
84 
00 

8.8 
2 .5  

o f  the  St. 

360.8 
18.5 

28 
10 

10 

47 
115 
47 

45 
17 
45 

8.98 
2.37 

342.2 
17.6 

11 
20 
11 

35 
103 
35 

44 

44 
76 

9.41 
2.80 

Lawrence Ihep  

70. From the  above  table  it is seen that  the only  advantages of Route "A", 
tha t  is, the  Lake  St.  Francis-Lake  Champlain Rout,e, are in the fewer number 
of locks to  be passed  through,  and  in  its  requiring  the  least  sailing  time  between 
the  Great  Lakes  and  New York. These  advantages  are  more  than  outweighed 
by  t,he  grcat,er capit,al  and  annual  cost of this  route  as  compared  with  the 
other  routes. 
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71. Rout,es B,'C, and D, that  is  the  Lake St. Francis-Richelieu  River  R'oute, 
the  Lake St. Louis-Fryers  Island  Route,  and  the  Longueuil-Fryers  Island  R.oute, 
have  certain  advantages  as  compared  with  Route E, the  Sorel-Richelieu  River 
Route, as regards  sailing  time.  The  estimated  cost of Route C is  not  much 
greater  than  that of Route E. The  canals on Routes B and  C  would cross all 
the  main  line  railways  and  highways  entering  Montreal  from  the  south.  The 
necessary  water  supply  for  Route B would  require  the  diversion of water  from 
the St. Lawrence  river  to  the  Richelieu  river  watershed  which would mean 
not  only  the  loss of this  water  for  future  power  development between Lake 
St. Francis  and  Montreal  and some loss in  channel  depths  in  the St. Lawrence 
river  between  Montreal  and  Sorcl  but  also would necessitate t,he provision 
o'n the Richelieu  river  for  this  increased flow during flood periodst. The  canal 
on Route D would cut off the  cities of Longueuil  and St. Lambert  from  direct 
aiccess to  the  shore o'f the  St.  Lawrence  river  and wo.uld cross all  main  line 
railways  and  highways  entering  Montreal  from  the  east.  The  entrance  to  such 
a  canal fro'm the St. Lawrence  river would  be far from  satisfact,ory  and  while 
actual  surveys  might disclose a  satisfactory  location  for a terminus somewhere 
bet,ween Longueuil  and  Sorel,  this would not  obviate  the  serious  interruptions 
and  drlays t o  main line railway  and  highw'ay  traffic  involved  in  the  operation 
of such  a  canal. 

72. Route E, the  Sorel-Richelieu  River  Route,  is  considered  the  lnoet 
practicable for a 27-foot  waterway. 

73. In  Canada,  the  construction of a  27-foot  depth  canal on Route E would 
entail t'he deepening  and  straight,ening of the  Richelku  river  from  its  mouth 
a t  Sorel to St. Ours,  where  a  new  lock  and  dam  would  be  built.  From  above St. 
Ours,  the  river would  be deepened to  Chambly  where  two  locks  in flight  would 
be built  to  raise  the  water  level  about 71 feet t o  tha t  of the  water level above 
the  proposed  Fryers  Island dam. From  above sthe Chamblv  locks,  a  canal  about 
6 milesl long  would  be  dug to  n junction  with  the Richebieu river abo,ve  t>he prn- 
poeed Fryers  Island  dam. A guard  lock would b'e built  near  the  head of th,is 
canal  in order to  protect  the  canal  reach  above t.he Chambly  loeks. From 
Fryers  Island  to  Lake  Champlain  the  river would require  deepening  and 
straightening  to  provide  for  deep  water  navigation. 

74. From Sorcl to i h c  international  bonndary i t  is assum,ed that  the  num- 
ber of bridges  required  to cross the  navigation  route  can  be  limited t o  eight; 
that  one double  t.rack  railway  bridge  at St,. Johns would replace  the  two 
existing single track  bridges  and  that one  combined highway  and single t,rack 
railway  bridge would replace  the  two  existing  bridges at   Noyan. 

75. Watcr  required  for  lockage  purposes  for R canal on Route E would 
be  supplied  from the flow of the  Richelieu  river.  The m8axilmum quantit,y of 
water  required  for  any  one  day would be at   the   ra te  of 1,100 cubic  feet  per 
second.  The  average  quantity of water  required  over  any  one  month  would 
be at   the   ra te  of 700 cubic  feet  per second. Tmhe  natural  minimum  mont,hly 
outflow is 1,500 cubic  feet  per  second. To the  natmal flow, however, would be 
added  the  water  supplied  for  lockage  purposes  from  the  summit level down to 
Lake  Champlain  which would be  supplied  from  the  upper  reaches of the 
Hudson river, as described  hereafter. 

76. In  the  United  States,  the  construction of a  27-foot d,epth canal  from 

(a )  Widening,  deepening,  and  straightening  the  existing  channel  in  Lake 
Champlain  from  the  interna'tional  boundary  to  deep  water  opposite  the 
mouth of the  Big  Chazy  river  about 6 miles  south nf  the  boundary. 

the internatioaal  b'oundary  to  Albany  would  entail  the following work:- 
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( b )  Widening,  deepening,  and  straightening  the  channel  in  Lake  Champlain 
from Port  Henry  to  the  head of the  lake  at  Whitehall. 

( c )  Widening,  deepening,  and  straightening  the  portion of the  present 
'Champlain  Divisi.on of the  New Ylork State  barge  canal, frolm White- 
hall  to  Fort  Edward.  One  lift lock  would  be required  to overcome the 
difference  in water  level  between  Lake  Champlain  and  the  Hudson 
river a t  Fort,  Edward.  A  guard  gate  would  be  required  at  Fort  Edward 
to prevent  the  water  from  the Hudson river flowing ink0 Lake 
Champlain.  The existing  canal  locks, 5 in  number,  would  have  to  be 
removed. 

(d) Widening,  deepening,  and  straightening  the  existing  channel  in  the 
Hudson  river fro,m Fort  Edward  to  tide wat,er 'at  the  United  States 
lock and  dam  at  Troy.  Five  lift locks  would  be  required t o  overcome 
the difference  in water level  between Fort  Edward  and  tide  water  at 
Troy.  Four of the existing  canal  locks would have t o  be removed. 

( e )  Deepening  the  existing  channel of ithe tidal  Hudson  river  from  the 
United  States  lock  and  dam at  Troy  to  the  head of the existing %'-foot 
channel a t  Albany. 

(I) Replacing all of the existing  fixed  bridges  crossing the  waterway,  and 
the  railroad  drawbridge eross'ing Lake  Champlain  at Rous'es Point, 
in  order  to  provide  the requislite horizontal  and  vertical  clearances for 
navigation. 

77. The  water  required  for lockage  purposles  would be supplied from  the 
flow of the Hud'slon river a t   Fort   Edward where the  river  forms a par t  of the 
summit  level of the proposed  waterway. 

78. The  estimated  theoretical  annual  capacity of the 27-foot  waterway 
is based  on  factors  set  out  in  a  report  on  the  St.  Lawrence  Deep  Waterway 
Project  prepared  by  an  Interdepartmental  Board  appointed  by  the Unit.ed 
States  Government  and  publ'ished  in 1934 in  Senate  Doc.  No.  116, 73d  Congress, 
2d  Session. These  factors  are as follows: 

Day,s  in season of navigation,  average. . . . . . . . . .  230 
Number of lockages  per  day,  maximum. . . . . . . .  39 
Lockage  factor. . . . . . . . . . . . . . . . . . . . . . . .  0.62 
Number of ves8sels per  lockage,  average.. . . . . . .  1 -3 

Tons 
Freight  carried  per vessel-to'ns of 2,000 pounds" 

average.. . . . . . . . . . . . . . . . . . . . . . .  3,800 
Annual  capacity of waterway  from  the above-in 

tons of 2,000 pounds-230 X 39 X 0.62 X 
1.3 X 3,800.. . . . . . . . . . . . . . . . . . . . . . .  27,473,000 

Assumed theorctical  capacity. . . . . . . . . . . . . . .  25,CMIO1000 

COMMERCIAL  STATISTICS' OF CONNECTING  WATERWAYS 

79. Th'e  New  York  State  barge  canal  system  connects  the  Hudson  river 
with  the  Great  Lakes  and  with  Lake  Champlain.  The  Rkhelieu  river  with 
ilts Chambly  Canal section  connects the 1,ower St.  Lawrence  river  with  the 
Hudson  river  via  Lake  Champlain.  The  Welland  Ship  'Canal  with  the  St. 
Lawrence  c'anal  sy,stem  form  the  connecting  links  between the  Great  Lakes 
and  the Port of Montreal.  Tables XVII to   XXIII ,  inclusive,  Appendix  A, 
show the  principal  characteristics of the commerce  moving  through  these con- 
necting  waterways. 
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80. Traffic  statistics show tha t  of the  total movem'ent of 5,866,182 tons 
through  the  St.  Lawrence  canals  in 1935, there  were inclluded 209,244 tons of 
freight  that mo8ved westward  from  European  and  North  American  Atlantic  ports 
to Great  Lakes  ports  and 93,440 tons  that  moved  eastward  from  the  Great 
Lakes t,o European  and  Atlantic  ports,  without  breaking  bulk.  During  the  past 
five or six  seasonsl this  through  movement  has  accounted  for  considerable 
tonnage. 

81. On the  New  York  State  barge  canal  system,  there  was  an  upward  trend 
in  tmhe  movement of traffic  from 1840 through 1880. During  the following ten- 
year  periods t.o 1920, as shown  in  Table  XVII,  there  was  a  steady decline  which 
was  arre,sted  in 1929 and followed with a general  upward  movement  during  the 
six-year  period 193'0-1935. I n  1935, the  total  movement  was 4,489,172 tons. 
The  same  table also  shows that  the commerce  pasaing  through  the  Welland 
and  St.  L,awrence  canals  has followed a  general,  upward  course  since 1900. I n  
the record year of 1928, traffic t,hrough  th'e  St.  Lawrence  canals  amounted  to 
more  than 8,400,000 tons.  Traffic  on  the  Chambly  canal dtecreased steadily 
fro'm 1910 to 1933, wit.h a  slight  increase  in  each of the  years 1934 and 1935, 
when the  total  reached 44,200 tons.  This  increas'e  has been due  mainly  to 
increased  shipments of paper  from  Canada t,o the  United  States  which  amounted 
to 11,200 tons in 1935. 

82. The  interstate  and  intrastate  character of the  total  tonnage  moved on 
the  New  York  Stat'e  barge  canal  system  in 19'35 is  shown  in  Table  XVITI.  The 
ten  principal  commodities  transported  on  the  Barge  Canal  syst,em  in 1934 and 
t,heir  directional  mo'vement  are  shown  in  Table XIX.  The  development  and 
directional flow of traffic during  the  ten-year period  from 1926 to 1935, on  the 
Erie  and Oswego' canals,  and  #on  the  Champllain  'canal,  are slho'wn in  Table 
XX. I n  1935, the totali tonnage  on  the  Erie  and  0,swego  canals  amounted  to 
4,137,704 and  on  the  Champlain  canal 35'1,468. It is of intereslt to  n,oite the 
reversal  in  the  preponderance of the  movement  which  up  to 1928 was  eastward. 
The  table shows that  in 1928 about 52 per  cent of the  tonnage moved eastward 
and  about 48 per  cent  westward.  Thereafter,  the  bulk of the traffic moved 
westbound  in  increasing  proportions  until 1935 when 67 per  cent of the  total 
tonna,ge  transported,  moved  westward.  Increased  tonnages of such  co'mmodi- 
ties as1 petrol'eum  and  it,s  products,  sugar,  and  sulphur  appear to  be  largely 
contributory  to  this change  in  directional flow. 

83. Table  XXI sho,ws t,hat in 1935 on the St. Lawrence  canals,  grain  and 
soft  coal,  t,he  latter  received  from  United  States  ports,  made  up the  bulk of the 
eastbound  move'm'ent;  gasoline,  petroleum  and  other  oils,  pulpwood,  anthracite 
coal, wood  pul,p,  and  sugar acco,unted for the  major  portion of the  westbwnd 
tonnage.  Through  traffic  eastbound  amounted  to  about 2,700,000 tons  and  west- 
bound 3,160,OOO t,ons. Almost 575,000 tons of wood pulp  and pulpwood moved 
to  United  States ports'. 

84. The  directional flow of  t.raffic  on the  Welland  canal, 1935, is &own in 
Table XXII. The  total  movement  amounted  to  about 8,960,000 t o m  of which 
6,630,000 tons  moved  eastward  and 2,330,000 tons w.estward. Wheat  and 
bitumino,us  coal  accounted for 4,500,000 tons of the  eastbound  traffic,  while 
westbound  slhipments of  gasoline,  petxoleum  and  other  oils, wood pulp,  pulpwood, 
and  general  merchandise  totalled 1,400,000 tons. 

85. The  direction fl,ow of traffic 0.n the  ,Chambly  canal durinlg 1935 is  shown 
in TabBe XXIII.  The  total  movement amount.ed to 44,200 tons of which 35,900 
tons  moved  southbound  and 8,300 tons  northbound. Of the  tot'al traffic 20,400 
tons  moved  between  Canadian  ports  and  consisted of 12,800 tons of ore  destined 



104 

from So'rel to Beloeil,  and 7,600 tons of miseellaneous  commodities. The move- 
ment,  from  Canadian  to Unit,ed States ports amounted t,o 16,500 tone of which 
11,200 t o m  were newsprint  paper.  The  movement  from  United  States  to 
Canada  amounted  to 7,400 tons  about  equally  divided  beheen  hard  and soft 
coal  and  sand,  gravel,  and  stone. 

86. There  is  a  large  quantity of rail  borne commerce  mo'ving  between the 
areas affected  by  t,he  proposed  waterway.  Statistics  in  regard to  t,his  movement 
are  not availablle in such a  form  that  they  can  be  analysed  to slhow the origin 
or  deskination of the commerce. Table  XXIV,  Appendix A,  shows  t2he  estimated 
rail  movement  between  Cana,da  and  the  Unit'ed  States,  at  all  rail  ports of entry 
between  Megantic,  Quebec,  and  Cornwall,  Ontario,  and also at   the   Xiagara 
frontier  rail porhs~, during  the  years' 1929 to 1934. It is  impossible t o  say  what 
proportion of this moves) during the navigation s,eason or  what  proportion could 
be  considered as  potential  to  the suggested  waterway. A large  proportion of the 
imports  to  Canada is  anthracite  and  bituminous  cod. 

POTENTIAL  COMMERCE  AND  SAVINGS 

87. Thecrctically,  all cornmerce moving  during  the  navigat.ion  season  between 
points  on  routes, tha t  could be served  by  the propo'sed Montreal t o  Hudson 
River  wat.erway  might be considered as " potential " commerce t o  either a 
27, a 14, or a la-foot,  waterway.  Consideration of t,ransfer costs between  rail 
and veshsel, vessel  and  rail, and between  deep draft  and shallow draft vessels 
tends  to reduce the  tonnage 90 derived as' well as  to  differentiate between  poten- 
tial  commerce  for a 27-foot  wat'erway  and  potential co'mmerce  for the shallower 
draft  waterways. 

88. The  actual t,onnagr! tha t  would  develop  for a deep-draft  waterway on 
Lake  Champlain rout,e  is  dependent  not  only on the  extent of the use of the 
proposed St. Lawrence  Waterway  but al.s80 on the att.ractivenes1s of the  Lake 
Champlain  route  as  compared mit,h the lower St. Lawrence  and  the  Gulf. 

89. Estimates of potential traffic jn this  report  are bas'ed  on  commercial 
statistics  for  the  years  1934  and 1935. These est'imatesl are not  intended  to  be 
definite  predictions of prospect,ive  traffic at  any  future  date  after  co'nstructicn. 
Thc estirnat,ctl to'tal  tonnages  are  the  maximum  available for the i)roposed 
waterway  in  the  years  considered  and  are  therefore (I potential " and  not 
" pros,pective." 

90. Due  to  the cost of t'ransshipment  and  to t,he  cheaper  unit  cost of trans" 
portation  by  deep  draft vessel than  by shallow  canal  draft vessel, it is  believed 
that   the  12-foot  or  14-foot  waterway  will  not  attract traffic destined  to or 
originating at  St.  Lawrence  River  ports  from or to  points  that  can be reached 
direct  by  deep  draft vessels. For  further discussion,  see  Appendix B. 

91. The 27-foot  waterway would generally influence the  rout,ing of com- 
merce  originating  in the  Great  Lakes. region and  the  St.  Lawrence  River  valley 
in both  the  United  States  and  Canada  and  destined  to foreign ports  or  to  Atlantic, 
Gulf,  and  Pacific  ports of the  United  States  and  Canada  and vice versa. 

92. The  St.  Lawrence  Seaway would provide a deep  waterway  from  Lake 
Ontario  to  the  Atlantic  seaboard.  Transportation costs  via  this  route would be 
less than existing  costs  via  rail  or  rail  and  water.  Savings,  resulting  from  t,he 
use of this  seaway  would  t,herefore be at,tributable  to  its  improvement.  With  the 
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subsequent  construction of a 27-foot waterway  from  Montreal  to  the  Hudson 
river  at  Albany,  two rouhes from the  Great  Lake,s  to  the  Atlantic  would  be 
available. I n  estimating  potential  savings  for  the  27-foot  waterway  connecting 
Montreal  with  the  Hudson  river  at  Albany, it is  only  necessary  to co.mpare 
distances,  sailing  times,,  and  costs  from  Montreal  through  Lake  Champlain  and 
the  Hudson  river  with  similar  data  from  Montreal  through  t'he Gulf od st. 
Lawrence.  The following is an  exception to  the  above  statement.  The combined 
St. Lawrence  Deep  Waterway  and  deep  waterway  from  Montreal  to  the  Hudson 
river a t  Albany  might  atitract  certain comm,erce, do,mestio tjo th,c  United  States, 
tha t  would not  be  attracted  by  the St. Lawrence  Deep  Waterway  alone.  The 
unit  saving on this  commerce  would be the difference between the  present  cost 
via  the  least  expensive  existing  route,  either  rail  or  water,  and  the cost via  the 
deep  waterway  from  Montre,al  to  the  Hudson  river. F'or such  shipments,  the 
savings  estimated  herein  are  greater  than  the  savings  that  would  actually  result. 
For simplicity  they  are  considered  the  same. 

93. In  all  estimates of potential  savings it. has been  ass'umed that  all  water- 
ways  considered  will  be  toll  free. 

94. Tables XXV, XXVI,  and  XXVII,  Appendix  A, give actual  and  equivalent 
distances  from  Montreal  to sclected world  ports  via  these  two  routes. An 
analysis shows' that  the Champlain  routc offers the  shortest,  sailing  t'ime to the 
West  Indies,  Cent,ral  America,  Mexico,  north  and  west  coasts, of South  America, 
the  'Orient,  Australia,  and  New  Zcaland,  in  addition  to  the  United  States  Atlantic 
ports  south of Portland,  Maine,  the  United  States Gulf ports,  and  the  United 
States  and  Canadian  Pacific  ports.  The  time  required  for  voyages  from  Montreal 
to  the  east  and  west  coasts of Africa,  the  Philippines,  India,  France,  Indo-China, 
and  the  east  coast of South  America would  be approximately  t'he  same  via 
either  routc  and  it is assumed that  the commerce  t'o and  from t,hose countries 
would  be  divided  between  the  two  routes. 

95. I n  paragraphs 1 to  10 of Appendix B is a discussion of the  unit  trans- 
portation  costs  that would  be effected by  the  construction of a 12-foot  waterway 
and  a  14-foot  waterway.  The  results give savings  per  ton on all  commerce 
that  would  use the  waterway of approximately $0.35 for  a  12-foot  waterway 
and $0.45 for  a  14-foot  waterway. 

96.  Paragraphs  19 t,o 68 of Appendix B include a discussion of the  total 
potential commerce for  a  12  and  14-foot  waterway.  The  tot,nl of this  potential 
commerce is 16810100 tons.  The  estimated  total  annual  pot'ential  savings f'o'r a  12- 
foot  waterway  is,  therefore, $0.35 x 168,000=$58,800. The  estimated  total  annual 
potential  savings  for  a  14-foot  waterway  is $0.45 x 168,000=$75,600. 

97. In  paragraphs 11 to 18 of Appendix B is a discussion of the  savings  in 
unit  transportation costs that  would bc effected by  the  construction of a 27-foot 
waterway. An analysis of the  results  obtained  shows  t,hat  the  average  saving 
per t,on  on all  commerce  that would  use the  waterway would be  approximately 
$0.48. 

98. In  paragraphs  19  to 68 of Appendix B is a  discussion of the  potential 
Canadian  commerce,  including commerce betoc-een the  United  States  and  Canada, 
for  t'he  27-foot  waterway.  The  total  estimated  potent'ial  Canadian commerce 
for  a  27-foot  waterway is 706,000 tons  per  year. 

99. In  paragraphs 69 to 76 of Appendix B is a discussion of the  potential 
foreign  commerce of the  United  States,  excluding commerce between  the  United 
States  and  Canada, for the  proposed 27-foot waterway.  The  t,otal of this  potential 
commerce  is 3,607,000 tons. 
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100. In  paragraphs 77 t o  103 of Appendix B is a  discussion of the  potential 
domestic  commerce of the  United  States  for  the  proposed  27-foot  waterway. 
The  total of this  potential  commerce is 5,500,000 tons. 

101. The  total  potential  commerce  for  a  27-foot  waterway  from  Montreal 
through  Lake  Champlain  to  the  Hudson  River  at  Albany,  totalling  the figures  in 
the  above  paragraphs,  is 9,813,000 tons.  The  estimated  total  annual  potential 
savings is, therefore, $0.48 x 9,813,000=$4,710,240. 

Respectfully  submitted, 

EDMUND L. DALEY,  GUY A. LINDSAY, 
Colonel, Corps of Engineers,  Department of Transport, 

United  States  Army  Dominion of Canada. 

J. LUCIEN DANSEREAU, 
Department of Public Works. 

Dominion of Canada 



APPENDIX A 

TABLE I. 

DESCRIPTIVE  DETAILS OF THE  GREAT  LAKES,  IN,CLUDING  LAKE  ST.  CLAIR 

Lakes Length 

Miles 

. . . . . .  
Michigan.. 307 
Superior.. 350 

Huron.. ........ 
241 Erie.. 

206 
St.  Clair.. 26 

Ontario.. ...... 193 

..... 

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

Area 
of 

Width 
surface 
water 

" 

Miles Square 
miles 

160 

24 
23,010 101 
22,400 118 
31,820 

7,540 53 
9,940 57 

460 

Total 

depth basin 
recordec of 

mum  area 
Maxi- 

~" 

Square Feet 
miles 

80,900 
69,040 
72,420 
6,420 

34,680 
34,630 

1,290 
923 
750 
26 

210 
774 

kpproved 
low 

water 

tions of to mean 
Auctua- referred 

ary datum 
Ordin- 

surface a t  New 
water sea level 

York 
City 

Feet  Feet 
_____ 

601.6 

. . . . . . . .  573.5 
2.4 578.5 
1.0 578.5 
1.5 

4.5 244.0 
3.5 570.5 

Average 
date of 

navigation 
opening of 

'April 19 
IApril  12 
'April 3 
"Mar. 21 
'April 11 
'April 4 

Average 
date of 

navigation 
closing of 

'*Dee. 15 
*Dec. 17 

*Dec. 12 
*Dm. 17 
*Dee. 23 
*Dec. 25 

*At  lower  end of lake. **At upper end of lake. 

TABLE 11. 

DESCRIPTIVE  DETAILS OF CONNECTING  RIVER'S  AND  STRAITS OF T H E  
GREAT  LAKES 

Rivers 
Least 
Width Length 

I Miles I Feet 

St. Marys .............................. 63 
Straits of Mackinac. ................... 

179 St. Lawrence (to  Montreal) ............. 
15 Lower Niagara.. ....................... 
20 Upper Niagara.. ....................... 
31 Detroit. ............................... 
40 8t. Clair.. ............................. 
30 10,900 

300 

1,900 
800 

1,500 
210 

1,200 

2reatest 
Width 

Feet 

24,000 
100,000 

5,100 
19,000 
8,000 

40,000 
2,600 

Limiting 
depth 
a t  low 
water 

Feet 

23.3 
27 
25 

10-23 
21 

30 
14 

Current 
In  nav1- 

portions 
gated 

per  hour 
Miles 

1-31 

1-5 
1-6 
1-7 

1 4  
1-24 

. . . . . . . .  

Discharge 
a t  

mean 
stage 

Second 
feet 

Yi, 000 

208,000 
203,000 

207,000 
207,000 
240,000 

feet  per  second. The flow of this  river is now entirely controlled by regulating  works. 
(1) In its original  condition, the mean  stage  discharge of the St. Marys  River was about 78,000 cubic 

107 
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TABLE 111. 
DETAILS  REGARDING  EXISTING  WATERWAYS 

NEW  YORK HARBOR TO LAK~;  CHAMPLAIN 

T.ocks 

Hudson  River  (New  York  Har- 
bor (Battery, N.Y.C.) t o /  144 1 
Albany). ..................... . . . . . . . . . . . . .  

Hudson  River  (Albany  to 
Waterford). ................... 11.5 

New  York State Barge  Canal 
(Waterford to  Whitehall). ... 60.4 

I 

1 lift 

11 lift 

Narrows of Lake  Champlain 
(Whitehall  to Benson Landing) . . . . . . . . . . . . .  

Lake Champlitin  (Benson  Land- 
ing to Boundary  Line). . . . . . . . .  98.4 . . . . . . . . . . . . .  

~ ~ 

Restricting 
Lock 

Total 

Dimensions 

Minimum 
Lift 

Dimcnslons 
Channel 

-~ 

..................... 27‘ deep; 300‘ to 400‘ 1 1 wide. 

492.5’ long 

14’ over  sills 
44.44’ wide 

12’ deep; 90’ to 400’ wide. 16.3 

100‘ long 12’ deep; 75’ to 200’ wide.  168.3 
45‘ wide 
12’ over sills 

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

Over 30‘ deep for 70 ..................... 

12‘ deep; 110‘ to 150’ 
widc. 

miles  and 13‘ to 30‘ 
deep  for 28.4 miles. 

LAKE  CHAMPLAIN TO MONTREAL 

Richelieu  River  (Boundary Line 

Chambly Canal  (St.  Johns to 

to  Chambly  Canal).. ......... 

Chambly) .................... 

23.0 

11.8 

Richelieu  River  (Chambly 
Canal to St. Ours Lock) ....... 

0.12 St. Ours  Lock.. ................. 
32.0 

Richelieu  River (St. Ours Lock 
to  Sorel). ..................... 14.0 

St. Lawrence River (Sorel to 
Montreal). .................... 46.0 

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

8  lift 
1 guard 

............ 
1 

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

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

. .  

. .  

. .  

. .  
- 

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

36’ wide. 71.5’ 120.5’  long 

7’ controlling depth. 

23.5‘ wide 

sills 
6.5‘  over 

..................... 7’ controlling depth. 
339‘ long 

12‘ over sills 
45’ wide I ’’ I 

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

30‘ deep; 450’ to 750‘ ..................... 

12’ controlling depth. 

wide. 

MONTREAL TO PORT COLBORNE ON LAKE ERIE 

Lachine Canal (Montreal to 
Lachine). ..................... 8.7 

Lake  St. Louis and  St. Lawrence 
River ......................... 16.0 

Soulanges  Canal  (Cascades Point 
to Coteau  Landing).. . . . . . . . . .  14.7 

St. Lawrence River and Lake St. 

Cornwall  Canal  (Cornwall to 

Francis.. ..................... 31 .O 

Dickinsons  Landing). ......... 11.0 

4 lift 
1 guard 

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

4 lift 
1 guard 

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

5  lift 
1 guard 

170’ long 
45’wide 1 46.2’ 1140. wide. 
14’ over  sills 

..................... 13‘ deep. 

280‘ long 96’ wide. 83.5’ 
46’ wide 
15’ over  sills 

..................... 14‘deep. 

270’ long. 
44‘ wide I 48’ 1 
14’ over  sills 

90‘ wide. 
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TABLE 111.-Uontinued 
DETAILS  REGARDING  EXISTING  WATERWAYS-Continued 

MOKTREAL TO PORT COLBOBNE ON LAKE Em--ComZrded 

Section 
Lo?gth 
(miles) 

St. Lawrence River ............. 
Farrans I’oint Canal  (Farrans 

5.0 

I’oint Rapids). ................ 1.3 

St. Lawrence River.. . . . . . . . . . . .  
3.9  Rapide  Plat  (‘anal . . . . . . . . . . . . . .  
9 . 5  

St. Lawrence River . . . . . . . . . . . . .  4.0 

Galops  Canal (Rapids a t  Pointe 
aux Iroquois,  Point  Cardinal, 
and  the  Galops). . . . . . . . . . . . . . .  7.4 

St. Lawrence River (Galops 
Canal  to  Chimney  Point). . . .  2.3 

St. Lawrence River  (Chimney 
Point to Lake  Ontario). . . . . . .  66 . 

Lake  Ontario.. . . . . . . . . . . . . . . . . .  160 

Welland Ship  Canal (Port Weller 
on Lake  Ontario  to  Port Col- 
borne on Lake  Erie). .......... 27.6 

Number 
of 

Locks 

. . . . . . . . . . .  

1 lift 

. . . . . . . . . . .  
1 lift 
1 guard 

. . . . . . . . . . .  

2 lift 
1 guard 

. . . . . . . . . . .  

. . . . . . . . . . .  

........... 

1 single lif 
3 twin lift i~ 
flight 

1 guard 

Restricting  Total 
Lock 1 Lift 1 Channel 

Minimum 

Dimensions  Dimensions 

..................... 15‘deep. I I  
800’ long 
50’ wide 
16’ over  sills 

. . . . . . . . . . . . .  
270’ long 
45’ wide 
14‘ over  sills 

4.2’ 80‘ wide. 

. . . . . . . .  
8O’wide. 11.6’ 

15’ deep. 

”“I 
270’ long 
45’ wide 
14’ over  sills 

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

Free  navigation. ..................... 
27‘ deep; 450‘ wide. ..................... 

16’ deep; 300’ wide. 

859’ long 25’ deep; 200‘ wide. 327’ 
80’ wide 
30’ over 
miter sills 

0l”I’.4WA RIVER-sTE. ANNE ON ST. LAWRENCE  RIVER TO OTPAWA.  ONTARIO 

Ste. Anne Lock (22 miles  from 
Montreal via  St. Lawrence 
River  and Lachine Canal). ... 0.1 

Lake of Two Mountains  and 
Ottawa  River ................. 

1 . 0  Carillon Canal.. . . . . . . . . . . . . . . . .  
27.0 

Ottawa  River ................... 
5.9  Grenville  Canal.. ............... 
6 .2  

Ottawa  River to Ottawa.. ...... 56.0 

1 I 200’ long 1 3‘ 19’ deep. 
5’ wide 
9’ over sills 

..................................... I 
2 200’ long 100’ wide; 9’ deep. 1 45’wide 1 14‘ 1 

9’ over sills 

. . . . . . . . . . . . . .  I . . . . . . . . . . . . . .  I . . . . . . . .  I 

5 200’ long 
45’ wide 

45‘ to 50‘ wide; 9‘ deep. 43’ 

9’6” over sills 

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

PORT COLBORNE TO FORT GRATIOT ON LAKE HURON 

Lake  Erie  (Port Colborne to 
Detroit  River). ............... Free  navigation. .................................... 218 

Detroit  River ................... 21’ to 25’ deep; 450‘ to .................................... 31 
800’ widths. 
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TABLE III.--ConcZuded 

DETAILS  REGARDING  EXISTING  WATERWAYS -Concluded 
PORT COLBORNE TO FOBT GRATIOT ON LAKE Hn~oru-c~czuded 

I I I I 1 

Section 
Length 
(miles) 

Number  Restricting  Total 
of 1 Lock 1 Lift 1 Channel 

Minimum 

Locks  Dimensions  Dimensions 

Lake  St.  Clair  (Detroit  River to 
outlet of south  channel). ...... 23’ to 25’ deep; 500‘ to .................................... 17 

800’ widths. 

South channel St.  Clair  flats.. .. 
St.  Clair  River  (Chenel  Ecarte 

25’ deep; 600’ to 1,OOO’ .................................... 13 
widths. 

to Lake  Huron). .............. 21’deepupbound; .................................... 27 

500‘ to 1,000’ widths. 
25’ deep-downbound; 

~ 

FORT GRATIOT ON LAKE  HURON TO DULUTH ON LAKB~  SUPERIOR 

Lake  Huron  (Fort  Gratiot to 
Pt.  Detour) ................... 

20’ deepupbound; .................................... 48 to St.  Marys  Falls).. .......... 

Free  navigation. .................................... 223 

St.  Marys  River  (Point  Detour 

24’ deep-downbound; 
300’ to 1,000’ widths. 

St.  Marys  Falls Canal*. ......... 282‘ to 620‘ wide. 19 1,350’ long 3  lift 2 

23.3’ over  sills 
80’ wide 

Sault Ste. Marie  Canal”. ........ 142’ wide. 19 900’ lpng 1 lift  1.4 

18.2’ over  sills 
60’ wlde 

St.  Marys  River  (St.  Marys  Falls 
Canal to head). ............... 

Free  navigation. .................................... 383 to  Duluth). ................... 

26‘ deep; 800’ to 1,500 .................................... 13 

Lake Superior (St.  Marys  River 
wlde. 

FORT GRATIOT ON LAKE  HURON TO CHICAGO ON LA- MICEIQAN 

Lake  Huron  (Fort  Gratiot to 
Straits of Mackinac). ......... 

Free  navigation. .................................... 321 Mackinac to  Chicago). ....... 
Free  navigation. .................................... 247 

Lake Michigan (Straits of 

WATERFORD TO OSWEGO AND BUFFALO,  NEW  YORK STATE BARGN  CANAL SYSTBM 

‘*Waterford to Three  Rivers 
Point.. ....................... 160.2 

**Three  Rivers  Point to Oswego 
(Lake  Ontario). .............. 23.8 

Three  Rivers  Point to Tona- 
Wanda.. ...................... 177.7 

Tonawanda to Buffalo (Lake 
Erie) ......................... 14.4 

22 lift 

7  lift 

12 lift 

1 lift 

328’ long 12’ deep: 75’ to 200’ 4 6 1 4  
45’ wide 
12’ over  sills 

widths. 

328’ long 12’ deep; 75’ to 200‘ 118.6 
45‘ wide 
12’ over  sills 

widths. 

328’ long 12’ deep; 75’ to 200’ 198.7 
45‘ wide 
12’ over  sills 

widths. 

650’ long 
68’ wide 

5.2 21’ deep: 200’ to 500’ 
widths. 

21.7’ over  sills 

are  parallel. 

width of 104 feet. 

* The  3 locks  in the  St.  Marys  Falls Canal (American)  and  the  Sault Ste. Marie  Lock  (Canadian) 

** Now being improved  through  funds supplied by United  States to depth of 14 feet  and  minimum 



above 
Miles 

mouth 
the 

11 

47.5 
74 

75 

112.5 

135.7 

144 * 6 

145.1 

145.6 
149.7 

151.7 

152.2 

154-7 

162.5 
164.5 
165.7 
167.3 
180.4 
181.5 
182.1 
182.8 
185.3 

185.7 
186.5 
187.3 

156 

TABLE IV. 
BRIDGIB 

HUDSON RIVER, NEW YORK CITY To FORT EDWABD 

Name or 
Location Type 

78th Street, New York 
City.. ................. Suspension 

3ear Mountain.. 
kfid-Hudson bridge a t  

'J.Y., N.H.& H. R.R.at  
Poughkeepsie. . . . . . . . . .  (( 

', Rip Van Winkle Catskill- 
Fixed Poughkeepsie. ......... 

Hudson  Bridge.. . . . . . . .  
Hudson River connecting 

railroad south of Castle- ,' ton 

" ......... 

.................... 
ilbany  Rensselaer. Vertical  lift . . . . . .  

....... Swing 

" ....... 
rroy-Menands. .......... Vertical  lift 

I'roy-Watervliet, Swing 
Congress-Street, 

I'roy-Green Island.  Fed- 

(( 
Lock No. 2, Mechanicville Fixed" rroy-Waterford.. ........ Bascule  I'roy-Cohoes, 112th Street 

Vertical  lift 

Mechanicville.. .......... 
Mechanicville.. .......... 
3tillwater  (canal). ....... 
3ohuylerville. 
3chuylerville  Lock  No. 5. :: Northumberland.. ....... 
Northumberland.. ....... 
Fort  Miller  (Canal below 

em1 Street. 

" ........... 
" 

Lock No. 6) ............ Fixed 
Fort  Miller (Canal). ..... 
Fort  Miller (Canal). ..... 
>rocker's  Reef.. ......... Vertical  lift 

Use 

Highway 

' I  

" 

Railroad 

Highway 

Railroad 
Highway 

Railroad 

' I  

Highway 

" 

Highway & 
Railroad. 

HighFay 
" 
" 

Railroad 
HighFay 

Railroad 
Highway 

HighTay 

3uard  gate 

" 

' 

Vertical  clearance 
of channel  span 

above  mean  high 
water  (feet) 

i 8  (center of span) 
12 (pierhead  line) 

155 

137.6 

167.7 

143.8 

138.9 
40 clqsed 
139.5 raised 

27.7 closed 

27.5 closed 
61.9 clOsed 
139.4 ralsed 

32 closed 

129.5 raised 
24 * 4 closed 

24.4' closed 
14.3' 
16.8' 
15.5' 
16.0' 
16.8' 
17.2' 
15.5' 
15.5' 
15-5' 

17.8" 
16.1' 
17.5' 
16*5* 

Horieontal 
:learance of 

span (feet) 
channel 

,179 b e  
tween pier 
head liner 

,582 

,458 

490 

760 

550 
300 

90 each 
lide sf pivoi 

pler 
' I  

316 

lide o f  pivot 
180 each 

pier 

167 

200 
176 

173 
49.5 

120 
89 

198 
45.0 

200 
150.4 

120.0 
45.0 

120.0 
55.0 

pproved 
Plans 

by War 
Dept. 

12/13/26 

1/24/23 

5/29/24 

8/17/06 

11/  4/30 

5/  2/17 
11/13/30 

3/7/1899 

12/  5/30 
4/ 8/01 

10/13/14 

8/10/22 

IO/ 7/09 
3/24/21 

stftb 

s%te 
3/21/13 

" 
" 

No 
No 
No 
No 
No 

stage. 
'From Troy-Cohoes to Crocker's Reef, vertical clearances  listed are referred to maximum  navigable 



TABLE 1V.-Uontinued 
BRIDGES-Continued 

BARGE  CANAL, FORT EDWARD TO WHITEHALL, N.Y. 

Miles 

Hudson 
River 

Location 
Name or 

0 .3  Fort  Edward-Broadway. 

0 .7  Fort  Edward,  Argyle  St. 
1 .3  Fort  Edward,  East  St ... 
3 . 9  Dunham's Basin., . . . . . .  
6 . 5  George Henry's.. . . . . . . .  
8 . 5  Smith's Basin 
8 . 1  Smith's Rasin.. 

10.8 Hrayton's. . . . . . . . . . . . . . . .  
12.4 Fort Ann . . . . . . . . . . . . . . . . .  
14.9 Dewcv's.. . . . . . . . . . . . . . .  

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

16.4 
17.5 
18.0 
18.5 
23.1 
23.2 
23.6 
23.7 
23.8 

('omstock. . . . . . . . . . . . . . .  
Comstock  Prison  Spur., . . 
Whitehall.. 
North of Lock No. 11. . , . 
Whitehall,  Boardman St.. 

. . . . . . . . . . .  r,oclc N ~ .  1 1 . .  

. . . . . . . . . . . . . .  
Whitehall,  Saunders  St.. . 
Whjtehall,  foot  bridge.. .. 
Whitehall,  Clinton  Ave.. . 

Fixed 
" 

" 

" 

' 
?ixd ' ,  

Use 

Highway 

Railroad 
Highyay 

Bailroad 
Xighway 
%ailroad 
Xighway 

'oot 
Xighway 

Vertical  clearance 
of channel span 

above normal pool 
le\ el (feet) 

17.7 

17.5 
17.6 

17.0 
16.6 

19.0 
19.0 
18.4 
19.0 
18.3 
18.3 
19.0 
19.1 
18.9 
17.7 
22.5 
17.7 

16.8 
16.4 

Horizontal 

Dept.  span  (feet) 
by War  channel 

approved dearance of 
Plans 

Full width . . . . . . . . . .  
of c p a l  I 

.......... 

. . . . . . . . . .  

. . . . . . . . . .  

.......... 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
" . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
" . . . . . . . . . .  

. . . . . . . . . .  ' ' . . . . . . . . . .  

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

LAKE  CHAMPLAIN 

Miles 
,ram 

lake 

Name or Vertical  clearance 
of channel  span 

above mean  high 
water  (feet) (11 

head of Type Location 

35.5 
7 .0  

85.0 Highway Fixed ('rown Point.. . . . . . . . . . . .  
110.7 

Highway " Rouses Point (2). . . . . . . . .  111.1 

Railroad Swing Rouses Point ............. 

17.5 

1 Horizontal 
clearance of 

span  (feet) 
channel 

89.3 each 
186 

side of pivoi 

125.0 each 
pier 

side of pivot 
pier 

approved 
Plans 

by War 
Dept. 

2/10/1899 
3/23/28 

8/23/35 

(1) Refers to plane 5 feet  above low lake  level-elevation 92.5 feet  above M.S.L. 
(2) Under  construction. 
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TABLE IV."Concluded 
BRIDGES "Concluded 

RICRELIEU R ~ V E R  (DOMINION or CANADA) 

Plans 
approved 
by War 
Dept. 

Miles Name or 
Location 1 Type 

Border 

Vertical  clearance 
of channel span 

above normal pool 
level  (feet) 

Xorizontal 
learance of 

#pan (feet) 
channel 

East span 

West span 

97.0 

79.6 

82.6 
47.3 
76.3 

39.5 
31.0 

35.3 

28 .O 

27.0 

26.6 

30.5 

25.0 

25.0 

33-2 

30.0 

23.7 
46.0 

164.5 
97.0 

Use 

Railroad 
Highway 

Railroad 
Highway 

' I  

Railroad 

Highway 
" 

' 
' I  

" 

" 

I' 

Railroad 

Highway 

R a i l y d  

Highway 

" 

3.6 
3.9 

9.75 
8 -45 

Noyan., ................. Sw$g Noyan ................... 
.......... .......... 
.......... 
.......... .......... 
.......... .......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... .......... .......... .......... 

21.6 St.  Johns. ............... 
21.9 St.  Johns  (Pont Gouin) ... Lift 
21.9 Same  bridge,  Iberville 

8-9 
7.2 

11.7 
8.9 

3.5 

2.0 

22.1 
25.0 

27.6 

28.4 

29.6 

30.1 

30.6 

31.3 

31.9 

32.8 

33.2 

41.1 
77,5 
77.9 

span. " .................. .. 
Chambly Canal No. 1 
St.  Johns (Canal  span).. Swing 

...... 
Chambly  Canal No. 2 '( 

below St.  Johns.. 

Chambly  Canal a t  Fryers 
below St.  Johns.. 

Island, No. 3 below St. I " 

...... 

2.0 

2.5 

2.0 

3.1 

2.6 

3.9 

2.6 

2.0 
27-2 

49.4 
27.4 

Johns. ................. 
IChamblv  Canal. NO. 41 

" 

below "St. Johns. 
Chambly  ('anal, No. 5 

below St. Johns.. ...... ,, 

Swim  Beloeil.. ................. Sherbrooke  Highway. . (( 
Chambly Canal, Montreal- 

Swing below St.  Johns.. ...... Chambly  Canal, No. 9 
below St.  Johns.. ...... (( 

Chambly  Canal, No. 8 
below St.  Johns.. ...... ,' Chambly  Canal, No. 7 
below St.  Johns.. ...... (( 

Chambly  Canal, No. 6 

" ....... 

1 Sore1 
Sorel. ................... Double lift 

' I  - .................... 

TABLE V. 
VES,SELS ON THE  GREAT  LAKES BY TYPES AND  TRADES, 1933 

Unit+  States 1 Canadian 
reglstry  registry Types of vessels' and 

principal trade 
Total 

Tonnage 1 ber I Tonnage 
Gross Num- Gross -I- Tonnage 

Gross Num- 
ber T;- 1 " " 

1,874,463 
149.552 

40.173 
11,510 

. . . . . . . . . .  

.......... 

.......... 

. . . . . . . . . .  

. . . . . . . . . .  
2,075,698 

46 
....... ....... 

6 
165 

6 
1 
1 
3 

228 

STEAMERS 

Bulk jreighters" 
Ore,  coal  and grain.. ................. 

20 Sand and  gravel. ..................... 
4 Cement  and  coal,  self-unloading. ..... 28 Stone  and  coal,  self-unloading.. ....... 

326 

Coal.  self-unloading. 
Grain,  coal  and pulp, lower lakes  fleet. 

Grain, self-unloading. ....................... 
Cement,  self-unloading. ..................... 
Not in commission.. ........................ 

Total bulk freighters.. . . . . . . . . .  378 

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

Package- 
Package,  freight.  hard coal  and grain. 

. . . . . . .  Packagc  freight  and  grain, lower lakes 

26 
Package  freight  and  grain. . . . . . . . . . . . . . . . . . .  

Total package freighters.. ...... 26 
54.320-8 

230,664 
........... 
........... 

8,131 
297,520 
17,285 
2,037 
2,376 

564,370 
6,357 

372 
28 

26 
4 

165 
6 
1 
1 

606 
3 

26 
2 

20 
48 

2,105,127 
149,552 

4& 304 
11,510 

297,520 
17,285 
2,037 
2,376 

2,640,068 
6,357 

93,082 
5,977 

41,090 
140,149 

93,082 

41,090 20 . . . . . . . . . . .  
5,977 2 . . . . . . . . . . .  

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

93.082 22 47,067 
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Types of vessels" and 
principal trade 

Unit,ed States 
registry 

I 1 ber 

. . . .  

JIwroIts:urs 

nlrui . r r f ,mflr ,q-  
o r e  :Inti C 0 : l l . .  . . . . . . . . . . . . . . . . . . . . . .  
Hand.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cerncnt.,  . . . . . . . . . . . . . . . . . . . . . . . . .  

Totzl  m(it(~r~hip:,. . . . . . . . . . . .  

13.\IKES 

Ore,  coal, afain.. . . . . . .  :. . . . . . . . . . . . . .  
Ore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal, coke, lwrrlxr, s : d  and gravel. . .  
Coal and grpin,. . . . . . . . . . . . . . . . . . . .  
Coal, lumber, scrap. S ; m l  arxl pulp 

(wood). . ; . . . . . . . . . . . . . . . . . . . . . . .  
Coal. Lake: 0nt:lrio : m I  F t .  T,awrencc 

(wood). . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oil. . . . . . . .  '. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tote1 h r g e s  . .  . I . .  . . . . . . . . . . . . .  

hllS~CEI.LANEO~lr8 

Autornohiie,cnrricrs, steimcrj . .  . . . . . . . .  
Oil tankers,  stenmers, a d  rnotorships. . 
Steel, grain: ant1 spcchl t r d e s ,  canal- 

Auto parts and special tr:itles, Nc-w York 
lake t,ype motorships.. 

Grain, coal, paper, :mil par~k:rge freight, 
barge  canal.lakc! type steamers.. 

motorbhips.. . . . . . . . . . . . . . . . . . . . . . . .  

Cod.  grain, stec~l,  scrap, p:,.c*k:lge freight. 
C'ar ferries.. 

and salt, Shippin:; Board type steamers 
Coal trade, iron stramrrs. .  . . . . . . . . . . . . .  

Coal, scrap. salt,  a n d  lumber (wood).. , 
Coal a n d  gram, composite stenmcrs., 

Coal and  sand (wood or iron stezmcrs). . 
Passenger and frcight stcsrners.. . . . . . . .  

Tot:ll miscellanrous. . . . . . . . . . . .  
C;rand total..  . . . . . . . . . . . . . . . . . .  

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

. . . .  

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

. . .  

. . _ .  

. . .  

. . . .  

. . . .  

. . . .  

31 

31 
. . .  

2 
2 

4 
. . .  

d 
'1 4 
11 

7 '  ' 

!lo 

. .  

44 
1 

12 
11 

19 

2 

.3i 

18 
1 

9 

107 
7 

5'30 

. . .  

. . . .  

93, 593 

93,590 
. . . . . . . . . .  

17, 503 
3,140 

. . . . . .  
20, a43 

22 856 
49: f78 
2s, 629 

12,  xi3 

116,720 
3,200 

. . . . . . . . .  

. . . . . . . . . .  

38,602 
31,992 

20,849 

3,638 

82,979 
. . .  

41,428 
1,618 

7,373 

7,383 
235,860 

2,635, 602 

. . . . . . . . . . .  

. . . . . . . . . . .  

Canadian 
registry 

-I- 

0 
6 

32,337 
13.  1,?4 

15 45.491 
I 

I 
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

1 
1 

1,970 
1 ,  970 

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

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

. . . . . . . . . . . . . .  
8 18.023 

. . . . . . . I  . . . . . . . . . . .  

1 3 
1 

11,922 

22 30,915 
060 

. . . . . . . . . . . . . . . . .  
19 33,i54 

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

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

10,407 
11,766 

. . . . . . . . . . . . . . . .  
4 

4 

5,105 

67,601 35 

4, ti29 
. . . . . . . . . . . .  

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

323 I 757,504 

Total 

Num- 
ber 

40 
0 

40 

2 
2 
1 
5 

14 
8 

11 
8 

10 

13 
2 

66 

11 
31 

10 

2 

6 
34 

18 

4 
1 

$1 
4 

142 
7 

913 

" 

Cross 
Tonnage 
" 

125.930 

130,084 
13,154 

17,503 
3,140 

22,613 
1,970 

22,856 

28,  (i29 
49,778 

18,023 

12,263 

11,932 

147,841 
4,160 

38,602 
67, i46 

20, b49 

3, G38 

94,745 
10.407 

41,426 
1,618 
5,135 

4,629 
7,373 

303,551 
7 , 3 8 3  

3,393,106 

SOURCE: Annual Report, Lake Carriers' Association. 
*Constructed of steel unless otherwise  stated. 
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TSBLE VI . 
VESSELS OPERATING ON TIIE NEW YORK BARGE CSNBL SJ‘S‘I’JCM. 1035. 

INCLUDING THROTJGH VESSELS FOR THE RICHKELIICU 1ttVICTL OF 
BOTE1 UNIl’ED STATES BNU CANADIAN 1ZR:QIS’l’JZY 

Type and number 

Motorships. tankers (I).- 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 
x 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

3 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total, 26 . 

Motorships. other (1)- 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 
1 Tvood 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Total, 21 . 
Total motorships, 47 . 

Barges. tank (1)- 
1 ...................................... 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

22 
1 

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 
8 

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T o L a I ,  74 . 

(hrrying 
c:rpacity 
por unit 
in  net 
tons 

700 
1. 100 
1. 200 

2. 000 
1. 500 

2. 500 
2 .BOO 

1 . 000 
500 

1 .  :390 
1. 400 
1. 500 
1. 800 
2 .  175 
2 .  OX) 
2. 800 
3.000 

500 ~~ 

600 
750 
900 

1.000 
I .  103 
1. 200 
1. 500 
1. 800 
2. 000 
3.400 

Type and .......... 
I3argcs. othcr ( 2 ) ~ ~ -  

. . . . . . . . . . . . . . . . . . . . . . . .  
24 
3 

27 stccl 
2 

32 . . . . . . . . . . . . . . . . . . . . . . . . .  
181 . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . .  
44 

60 
( i  

37. . . . . . . . . . . . . . . . . . . . . . . .  
38 o w  stml . . . . . . . . . . . . . . . .  
17 . . . . . . . . . . . . . . . . . . . . . . . . .  

, 
. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

1 . . . . . . . . . . . . . . .  
Tot.11. 491. 

Total Rarges. 555. 

Miucr1l:mcous [a)- 
scows 78 two steel 
1”ishbo:l.t 1 

Lighters 4 
Stcamrrs :3 

Total. 86 . 
Grand total. 688 . 

Carrying 
capacity 
per unit 
in net 
tqns 

300 
150 

400 
450 
500 
600 
650 
700 
750 
800 

1. 000 
900 

1. 200 
1. 500 

100 
185 
500 

ROCJRCE: Annual Report.  Superinlcndent.  Ilepart.  mcnt of Public Works. Rtate of Ncw York . 
(1) Constructrd o f  steel unless otllrrwive st.rted . 
(2) Constructcd ol wood unlrss olherwise  stated . 
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TABLE  VI1 

ESTIMATE OF FIRST COST O F  12-FOOT WATERWAY 

From Montreal  down the St. Lawrence River to Sorel, thence up the Richelieu River to Lake  Cham- 
plain,  thence via  Lake  Champlain, the Champlain  Division of the New York  State  Barge Canal 
and the Hudson  River to deep water at Albany, N.Y. 

1. Sorel to Inbrmtiod Boundary 
Based on assumption that Canadian  Government  completes  regulating dam in Richelieu River, 

including  channel  enlargement,  land  and  property damages  and  all  requisite  works necessary  in 
connection with regulation of water  levels of and  outflow  from Lake  Champlain. 

Item Quantity 

Excavation- 
Earth,  dry.. ........................ 

4.220 Rock, dry.. 
21,400 Rock, wet.. 

4,350,500 Earth, wet .......................... 2,591,360 

Bridges.. ............................... 7 
Embankments .......................... 291,100 
Guard  lock.. ........................... 1 
Lift  locks.. ............................. 3 
Walls  (concrete). ........................ 60,200 
Highway  changes.. ..................... 3 .5  

Canal  lighting  and  buildings.. 
Right-of-way 

Paving slopes-canal prism-concrete.. . .  10,930 

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

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

Unit 

cu. yd. 

No. 
cn. yd. 
5% 

cu. yd. 
mile .......... 

.......... 
cu. yd. 

$ cts.1 $ 

0 50  1,295,680 
0 40 1,740,200 
2 00 
5 00 107,000 

8,440 

........... 4,700,000 
0 35 101,880 

1,300,000 
300,000 

10 00  602,000 
20,000 00 70,000 ........... 300,000 
. . . . . . . . . . .  55,000 

10 00 109,300 

........... 

. . . . . . . . . . .  

Total cost of construction.. ........................................................ 
Inspections,  surveys,  superintendence,  and  contingencies.. .......................... 

Total for  work  in Canada.. .................................................... 

Total 

8 

10,689,500 
1,336,500 

612,026,000 

2. international Boundary to Albany- 

Item Total Amount Unit  Price  Unit Quantity 

Excavation- 
$ cts. a $ 

Earth,  wet.. ........................ 100,000 cu. yd. 1 00 100,000 
Total cost of construction. ......................................................... 100,000 
Inspection,  surveys,  superintendence,  and  contingencies.. ........................... 15, OOO 

Total for work in  United States.. .............................................. 
$ 12,141,000 Grand  Total 12-foot Waterway.. ............................................... 

115,000 



Item 

Excavation- 
Earth.  dry.. ........................ 
Earth,  wet.. ........................ 
Rock, dry . ,  ........................ 
Rock, wet .......................... 

Bridges. ................................ 
Embankments. ......................... 
Guard  locks.. .......................... 
Lift  locks.. ............................. 
Walls  (concrete). ........................ 
Highway  changes.. ..................... 
Canal  lighting  and  buildings.. 
Right-of-way. 

Paving slopes-canal prism-concrete.. .. 
.......................... ........... 

Quantity  Unit 

3,299,700 cu.'yd. 7,208,900 
(( 

Q,7 %! " 77, u w  

291,100 cu. yd. 

60,200 cu. yd. 

7 No. 

1 5:. 
3 

3 .5  mile ...................... ...................... 
10,930 I cu. yd. 

Unit  Pricf 

t ctl 

0 50 
0 40 
2 00 
5 00 

0 35 
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  

10 00 
20,000  00 

10 00 

.......... 

. . . . . . . . . .  

- - 
" 

3. 

Amount 

$ 

1,649,850 
2,883,560 

17,480 

4,800,000 
388,000 

300,000 
101,880 

1,300,000 
602,  000 

300,000 
70,000 

109,300 
55, OOO 

Total cost of construction.. ....................................................... 
Inspection,  surveys,  superintendence, and contipgencies. ........................... 

Total  for  work in Canada.. ................................................... 

Total 

$ 

12,577,070 
1,572,930 

114,150,000 

2. Intemtioaal Boundary to Albany- 
Based  on  assumption that  the exieting  channel  in the Hudson  River from the Lock and  Dam a t   Troy  

to deep water a t  Albany  will  be deepened to a depth of 14 feet with two-foot allowable  overdepth 
a t  mean  low  water for ita full width. 

Item Unit Quantity 

Excavation- 
Earth, wet .......................... 

.............................................. Bank  protection.. 
............................................ Raising  bridges (31) 

' 230,000 Rock,  wet.. ........................ 
' I  2,599,000 Rock,  wet.. ........................ 
" 20,000 Earth, wet .......................... 
' 3,720,000 Earth,  wet.. ........................ 3,900,000 Earth,  wet.. ........................ cu.,pd. 600,000 

Unit  Price 

8 cts 

0 50 
0 30 

1 0 0  
1 30 

10 00 
7 00 

. . . . . . . . . . .  

. . . . . . . . . . .  

Amount 

$ 

1,950,000 
180,000 

3,720,000 
26,000 

18,193,000 
2,300,000 
2,500,000 

500,000 

Total cost of construction.. ....................................................... 
Inspection,  surveys,  superintendence, and contingencies.. ........................... 

Total  for work  in  United States.. ............................................. 
Grand  Total for 14-foot Waterway.. ........................................... 

Total 
s 

29,369,000 
3,831,000 

33,000,000 

647,150,Ok 
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TABLE I X  
ESTIMATED CAPITAT, AND  ANNUAL COST FOR A 12-FOOT AND A 14-FOOT WATER- 

WAY I3ETWEEN  MONTREAL  AND  THE  HUDSON  RIVER AT ALBANY, 
NEW YORK 

Item 

Capital Cost- 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aids  to  Navigation  (additional). .................................. 
Interest  during construction  (period =3  yrs.,  interest a t  4'%=6%). . 

. .................................... 
Annual  Cost- 

Total C,zpit:d Cost.. 

.......................................... 
Amortization (at 4%)- 
Interest on capital==4%',. 

Fixed  structures, 50 years=O,G55%. ........................... 
Movable  structures, 25 years=2.40'%. ......................... 

Maintenance  and  operation of movable  bridges a t  $10,000.. 
Maintenance oI tixed bridges a t  $3,000.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......... 
Maintenance  and  operation of locks a t  $25,000.. .................... 
Maintenance of rand reaches a t  $3,000 pcr milc.. . . . . . . . . . . . . . . . . . .  
Maintenance of Aids to  Navigation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................................ 
Deduct  anndal  maintenance  and  operating  cost of existing waterway.. 

Total  Annud  Cost . .  
'Net  increase  in  Annual ('ost.. ............................. 

for 12-foot 
Estirnate 

Waterway 

12,1.11,000 
$ 

14,000 
720,000 

12,584,000 

515,400 

63,400 
77,200 
70,000 
9:3,000 

425,000 
126.000 

6; 000 

1,376,000 
423,000 

953,000 

for 14-foot 
Estimate 

Waterway 

47,150,000 
$ 

25,000 
2,831,000 

50,00fi,000 

2,000,300 

286.300 
151 ; 000 
70,000 

425,000 
93,000 

126,000 
10.000 

3,161,600 
423,000 

2,738,600 

TABLE X 
ESTIMATE OF FIItST COST O F  27-FOOT WATERWAY 

Route A.-From Montreal up through  Lake  St. Louis  into thc  Beauhsrnois  Canal  via  the proposed 

Chasy  River, thence via  Lake  Champlain,  the  Lake  Champlain Division of the New York State 
St. Lawrence I h p  Waterway,  thence  overland  to  Lake  Champlain a t  the  mouth of the Big 

Barge  Canal,  and  the Hudson River  to thtr head of the 27-foot channel a t  Albany,  N.Y. 
1. Beauhamois Canal to the International  Boundary 

Item 1 Quantity 

Excavation+ 
Earth,  dry.. ........................ 

Necessary  furnished  from canal 
50,249,000 Rock,  dry.. 
26,500,000 

........................ 
Enbankment, excavation-- 

......................... 
Chateaugay  River,  required excava- 

prism.. 

1,344,000 tion  not computed separately.. 
237,400 Retaining  wall.. 

9,134,000 

Slope wall.. ............................ 401,600 
Backfill.. ............................... 715,000 
Approach  walls for locks. . . . . . . . . . . . . . . .  64,000 

Village property.. . . . . . . . . . . . . . . . . . . .  14 
Farm  land.. ........................ 4,750 

Railroad  changes.. 14.07 
Farm  land. 1,170 

Gates (sluice  and  by-pass) ............... Lump sum 
Bridges- 

Highway.. ......................... 6 
h i l r o a d . .  .......................... 

Guard  lock  (concrete). 160,000 
2 

Lock gates  and  operating  machinery LumE sum 
Valves  and  operating machinery.. ... 
Fenders,  capstans,  lighting  equip- 

(( ment. .......................... 
Dam (concrete). ........................ 17,685 
Gate  (dam). ............................ Lumz sum 
Stream  entrances  and crossing.. ......... 

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

Righhf-way- 

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

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

I 

IJnit 1 1 Amount 

cu.<yd. 0 50 
1.00,498,000 2 00 
13,250,000 

$ ct>s. $ 

" 0 25 

0 30 cu. yd. 

2,374,000 10 00 
403,200 0 30 

2,283,500 

640,000 10 00 
214,500 

sq.  yd. 602,400 1 50 

acres 

234,000 200 00 
712,500 150 00 
43,500 3,000 00 

miles 50,000 00 703,500 ..................... 40,000 

Total  cost of construction.. 
Inspection,  surveys,  superintendence,  and  contingencies.. ......................... 

Total for work  in Canada .................................................... 

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

%. 400,000 00 

..................... 2,400,000 15 00 cu. yd. 
1,000,000 500,000 00 
2,400,000 

100,000 ..................... 632,600 

..................... 206,700 
cu. yd. 1 15 00 1 265,275 

5,000 
..................... 2,500,000 
..................... 

Total 

$ 

131,508,675 
16,431,325 

147,940,000 
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TABLE X-Continued 

I .  International Boundary to Lake ChhaXnDlain 

Price 
Unit 

$ C t R  

0 50 
0 GO 
0 20 
a 00 
4 00 
10 00 
1 50 
0 30 

3,000 00 
10 00 

150 00 
200 00 

400,000 00 
500,000  00 

15 00 
. . . . . . . . . .  
. . . . . . . . . .  

. . . . . . . . . .  
15 00 

. . . . . . . . . .  

. . . . . . . . . .  

Amount Total Quantity Unit 

CU.'?d. 

'( 

sq. yd. 
cu. yd. 

acres 

No, 

cu. yd. 
. . . . . . . .  
. . . . . . . .  
. . . . . . .  ~ 

cu. yd. 
. . . . . . . .  
. . . . . . . .  

Item 
" 

. .  

. .  

. .  

. .  

. .  

- 

" 

?- 

8 
1 ~ 400,000 
4,440,000 

1,502,000 
800,000 

17,200.000 
2,000,000 
150,000 
180,000 
6'10, 000 

3 9 ,  000 
10*5,000 
52,000 

1,(i00,000 

4,4G2,500 
1,000,000 

597,400 
100,000 

466,700 

150,000 
19,725 

500,000 

s 

37,544,325 

Excavation- 
Earth,   dry.  ........................ 
Earth,  wet. ........................ 
Earth,  wet. . . . . . . . . . . . . . . . . . . . . . . .  
Itock, d ry . ,  . . . . . . . . . . . . . . . . . . . . . . .  
Ilock, wct.. . . . . . . . . . . . . . . . . . . . . . . .  

Rlopc w111 
Itctaining wall.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I3aokfill.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Approach wdls Eor lock.. . . . . . . . . . . . . . .  
Village property.. ...................... 
I'ar~n lan~l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l h m  1:lncl.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l<ridKes- 

Highway.. . . . . . . . . . . . . . . . . . . . . . . . .  
Itailroad. . . . . . . . . . . . . . . . . . . . . . . . . . .  

T J t ,  lock (concrete). . . . . . . . . . . . . . . . . . . .  
Gat,cs and  operating machinery. . . .  
Valvcs : t d  operating  machincry.. .. 
Fcudcr.;,  capstans,  lighting  equil 

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

. . . . . . . . . . . . . . . . . . . . . .  
Darn  (concrrtc). 
Champlain  Waterworks  ch:?ngcs.. . . . . . .  
Strcarn cntrances  and  crossmgs.. . . . . . . .  

mcnt,  ctc 
. . . . . . . . . . . . . . . . . . . . . . .  

2,800,000 

4,500,000 
7,400,000 

751,000 
4,:300,000 
200,000 
100,000 
GOO, 000 
64,000 

TOO 
13 

260 

4 
2 

297,500 
Lump  sum 

Lump sum 
1,315 

3. IAte Champlain to Whitehall 

16,709,200 

I 
Excavation- 

Earth,  wet.. ........................ 
Rock,  quartzite,  wet 
Rock,  quartzite,  dry 

Rock,  shale,  wet 

Village property.. . . . . . . . . . . . . . . . . . .  
Farm  property.. . . . . . . . . . . . . . . . . . . . .  

Railroad  changes., . . . . . . . . . . . . . . . . . . . . .  
Bridge.. ............................... 

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

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

Right-of-way- 

cu. yd. 
720,000 
650,000 

100,000 

120 

Lump  sum 
192 

1 

acres 

. . . . . . .  
bridge 

3,000 00 3G0,OOO 
100 00 19,200 

. . . . . . . . . . .  80,000 

. . . . . . . . . . .  2,000,000 
. .  

- 
4. Whitehall to Fort Edward 

Excavation- 
Earth,  wet. ........................... 

Rock,  wet,  quartzite.. . . . . . . . . . . . . . .  
Rock,  wct,  shale .................... 

Retaining  walls  (concrete). . . . . . . . . . . . . . .  
Slope walls.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Backfill.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Approach walls.. . . . . . . . . . . . . . . . . . . . . . . .  
Righbof-way- 

Village property.. . . . . . . . . . . . . . . . . . . .  
Farm  property.. .................... 

Railroad  changes.. 
Bridges- 

. . . . . . . . . . . . . . . . . . . . .  
Highway.. ......................... 
Railroad.. .......................... 

Entrance of streams.. 
Gates for by-pass.. ..................... 
Lock  and  guard  lock  (concrete). . . . . . . . . .  

Lock gates and  operating  machinery 
Valves and operating  machinery., . . 
Fenders,  capstans,  lighting  equip- 

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

........................... 
Removc  barge  canal  locks.. 
Maintenance of barge  canal  during con- 

struction.. .......................... 

mcut 
. . . . . . . . . . . . .  

64,300,000 
2,350,000 
1,180,000 

93,900 
506,000 
354,000 
128,000 

477 

Lump sum 
5,594 

13 
2 

Lum; sum 

374,000 
Lump sum 

5 

Lump  sum 

cu. yd. 
" 

sq. yd. 
cu. yd. 

acres 

. . . . . . . .  

*. 
. . . . . . . .  
. . . . . . . .  
cu. yd. 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  

No. 

. . . . . . .  

0 20 
5 00 

10 00 
4 00 

1 50 
0 30 
10 00 

3,000 00 
200 00 

. . . . . . . . . .  
400,000  00 
500,000  00 
. . . . . . . . . .  
. . . . . . . . . .  

15 00 
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
200,000  00 

. . . . . . . . . .  

12,860,000 
11,~00,000 
4,TZ0,000 
999,000 
759,000 
106,200 

1,280,000 

1,431,000 
1,118,800 

80,000 

5,200,000 
1,000,000 

. 60,000 
60,000 

5,610,000 
1,371,700 
200,000 

413,400 
1,000,000 

500,000 

. .  

- 50,609,100 
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TABLE X-Concluded 

5 . Fort Edward to Troy 

Item 

Excavation- 
Earth.  dry ......................... 
Earth. wet ......................... 
Rock. dry .......................... 
Rock.  wet .......................... 

Retaining  wall  (concrete) 

Backfill 
Slope  walls 

Bridges- 

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

Approach  walls .......................... 
Highway ........................... 
Railroad ............................ ....................... 

Rightcof-way 
Dams.  alterations 

Locks (5) concrete ...................... 
Gates and  operating  machinery .... 
Valves  and  operating  machinery ... 
Fenders,  capstans,  lighting  equip 

ment .......................... 
Remove  barge  canal  locks .............. 
Maintenance of barge  canal  during con 

struction ........................... 

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

. . 

.. 

c 

. 

Quantity 

30.390. 000 
16.600. OOO 

3.720. 000 
12.980. 000 

159. 600 
380. 000 

367. 400 
660. 000 

10 
1 

Lump sum 
4 

1.047. 500 
Lum; SUP 

' 
4 

Lump sum 

. . 

" 

L . 

I 

L . 

. 

Unit 

cu . yd . 
1' 
" 

sq . yd . 
cu.'yd. 

NP . 
......... 
cu . yd . ........ ........ 
........ 

No . 
........ 

~- 

Unit 
price Amount 

8.300. 000 
6.078. 000 

10 00 
51;920'000 4 00 

1.596. 000 

3.674. 000 10 00 

570. 000 1 50 
198. OOO 0 30 

400. 000 00 

4.000. 000 ........... 1.000. OOO 250. 000 00 
500. 000 500. 000 00 

4.000. 000 

15 00 15.712. 500 
............ 3.655. 000 ............ 500. ow 
. . . . . . . . . . . .  1.033. 500 
200. 000 00 800. 000 I 
............ 500. 000 I 

Total 

I 

109.989. 000 

Excavation- 
.............. 

Earth. wet  (rehandle) 4.500. OOO 
Earth. wet  (hydraulic) 1 3 m o .  000 1 cu .:y d. I ; ;; 1 2. ;E.% I 
Rock. wet (rehandle) ............... 3,000.000  5 00 15.000:000 

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



TABLE XI 

ESTIMATE  OF  FIRST  COST OF 27-FOOT WATERWAY 

Route B.-From Montreal up through  Lake  Saint Louis into t h e  Beauharnois  Canal  via  the propose 
St. Lawrence Deep Waterway,  thence  overland to  above  the proposed Fryers  Island  dam in thd 
Richelieu River,  thence up the Richelieu River  to  Lake  Champlain,  thence  via  Lake  Chame 
plain, the  Champlain  division of the New York  State  Barge  Canal,  and  the  Hudson  River to- 
the  head of the 27 foot  channel a t  Albany, N.Y. 

1. Lake St. Francis to Richelieu River, 3 miles  south of St. Johns 

2. Three Miles South of St. Johns to International Boundary (Richelieu  River) 

Excavation- 

Bridges.. ............................... . . . . . . . . . . . .  1,500,000 
Earth, wet.. ........................ I 24,500,OO: 1 c>;d. 1 0 40 I 9,800,000 I 

11,300,000 

Total  cost of construction.. ...................................................... 
12,075,500 Inspection,  surveys, superintendence and contingencies.. .......................... 96,924,500 

109,000,000 Total for Work in Canada.. ................................................. 

1. International Boundary to deep water in Lake Champlain 

Item 2; Unit Quantity 
”- 

s cts 

Excavation. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  No. 1 Bridges.. ............................... 

0 50 cu. yd. 5,500,000 

I 
2,750,000 
2,000,000 

4,750,000 

2. Deep water Lake Champlain to Albany, N.Y. (From Table X ) .  ....... 195,607,300 

Total  cost of construction.. ...................................................... 200,357,300 
Inspection,  surveys, superintendence and contingencies.. .......................... I 25,084,700 

Total for Work  in the United States.. ....................................... 
Grand  Total for Route B . .  .................................................. 

225,442,000 

334,442,000 
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TABLE XI1 

ESTIMATE O F  FIRST  COST O F  27-FOOT WATERWAY 

Route C.-From Montreal to Caughnawaga on Lake St. I.ouis via  the proposed St. Lawrence  Dccp 

thcncc UP the Richelieu River  to Lake  Champlain,  thence  via  Lake  Champlain, t,he Lake  Cham- 
Waterway,  thencc  overland to  above  the proposed Fryers Island dam in the Richclieu River, 

font  cllannel a t  Albany.  N.Y. 
plain division of the New York  State Barge Canal, and the Hudson River to  the head of tlla 27 

1.  Lake St. Louis to Fryers Island on the Richelieu  River 

ICxcavation- 
ISartt1, (iry . . . . . . . . . . . . . . . . . . . . . .  
Rock, c lry . .  . . . . . . . . . . . . . . . . . . . . .  
ILOClC, wet.. . . . . . . . . . . . . . . . . . . . . .  

Emhankmcnt.. . . . . . . . . . . . . . . . . . . . . . .  
Lift  lock.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
(hard loalc.. . . . . . . . . . . . . . . . . . . . . . . . .  
(hart1 gate.. . . . . . . . . . . . . . . . . . . . . . . . .  
I%ridgcs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ilight-of-way. . . . . . . . . . . . . . . . . . . . . . .  
IIighway  changes.. . . . . . . . . . . . . . . . . . .  

Paving  slopes,  canal prism,  concrete., 
River  entrances and crossings.. . . . . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

- 

33,240,000 
5,l60,000 

10,607,000 
2,200,000 

1 
1 
1 

17 
3,000 

5 

130,000 
. . . . . . . . . . .  

cy. yd. 

%. 

miles 
acrcs 

cu. yd. 
. . . . . . . .  

L'nit 
price Amount 

___ 
8 cts. $ 

2 00 10,320,000 
0 50 16,620,000 

5 00 

. . . . . . . . . . .  

11,000,000 

5,000,000 
. . . . . . . . . . . .  3,500,000 
. . . . . . . . . . . .  850,000 
. . . . . . . . .  7,800,000 

20,000 00 100,000 
250 00 750,000 

. . . . . . . . . . .  3,200,000 
10 00 1,300,000 

il 35 3,712,450 

2. Fryers Island to International  Boundary (Rihelieu River) 

Total 

(34,152,450 

........................... 
Bridges.. 
Excavation.. 36,472,000 cu. ytl. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 lo! I I . .  .?mu6.i 4,000,000 
0 40 14,588,800 

Rightiof-way . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,000 
. .  

18,608,800 
Total  cost of construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

93,066,000 Total for work  in  Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IO, 304,750 Inspection, surveys, superintendence  and  contingencies.. . . . . . . . . . . . . . . . . . . . . . . . . . .  82,761,250 

--__ 

3. International  Boundary to Albany (From  Table XI) 

200,357,300 Total  cost of construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

200,357,300 

Inspection,  surveys,  superintendence  and  contingencies.. . . . . . . . . . . . . . . . . . . . . . . . . . .  25,084,700 

Total for work  in  United States.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,442,000 
Grand  total for route C... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  318,508,000 
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TABLE  XI11 

ESTIMATE  OF  FIRST COST OF 27-FOOT WATERWAY 

Route D.-From Montreal to Longueuil on the south sitlo of the  St. Lawrence River opposite Mont. 
real thence  overland to above  the proposed Fryers Island dam in  tlle  ltichelieu  River, tlwnce up 
the itichelieu  River  to  Lakc  Champlain, thence via  Lake  Champlain,  the ('hanlplitin  division of 
the New York  State  Barge  Canal, and the  Hudson  River  to  the  head of the 27 foot clinnncl a t  
Albany, N.P. 

1. Longueuil to Fryers Island  on the Richelieu River 

Item Quantity 

Exwvation- 
rhrth,  dry. . .  . . . . . . . . . . . . . . . . . . . . . . .  21,500,000 
lCarth, wet . . . . . . . . . . . . . . . . . . . . . . . . . .  

15,800,000 ~ t o c k ,  dry. .  . . . . . . . . . . . . . . . . . . . . . . . .  
250,000 

1,485,000 Ilock, wet.. 
3,170,000 Embankment., 

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

Lift  locks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Guard  lock.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bridges.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
liightof-way.. . . . . . . . . . . . . . . . . . . . . . .  

Highway  changcs.. . . . . . . . . . . . . . . . . . . . . .  

River  entranccs and  crossings.. . . . . . . . . . .  
Paving slopes-canal prism, concrete... .. 

1,400 
6 

290 

220 
170 

1 
3 

102.660 
. . . . . . . .  

Unit 

CII .  yd. 

N .  

acres 

m'jlc 

cu. yd. 
. . . . . . . .  

Prico 
IJnit 

$ cte 

0 50 
0 40 
2 00 
5 00 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
250 00 

2,000 00 

25,000 00 
10,000 00 

20,000 00 
50,000 00 

10 00 
. . . . . . . . .  

Amount 

$j 

10,750,000 

31, GOO, 000 
100,000 

7,425,000 
1,109,500 

10,000,000 
3,500,000 
3,700,000 

350,000 
580,000 

5,500,000 
1,700,000 

20,000 

300,000 
150,000 

1,026,600 

2. Fryers Island to International Boundary (From Table XII) 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Inspection, surveys, superintcndencc  and  contingencies.. ......................... 

Total for work in Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. International Boundary to Albany (From Table XI) 
Inspection, surveys, superintendence,  and  contingencies.. . . . . . . . . . . . . . . . . . . . . . . . .  

Total for work  in  United States.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GrandtotalforRoute D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total 

$ 

77,811,100 

18,608,800 

96,419,900 
12,013,100 

108,433,000 

200,357,300 

25,084,700 

225,442,000 

333,875,000 



124 

TABLE  XIV 
ESTIMATE O F  FIRST  COST OF 27-FOOT WATERWAY 

Route E.-From Montreal down the St. Lawrence  River  to Sorel, t'lence up t .e Richelieu Riverto 
Lake  Champlain,  thence  via  Lake  Champlain,  the  Champlain  division of the New York S h t e  
Barge  Canal,  and  the Hudson River  to  the  head of the 27 foot channel a t  Albany,  N.Y. 

1. Sorel to Fryers Island on the Richelieu River 

Item Total Amount Unit Quantity 

Excavation- 8 $ 8 cts. 
Rock. 

1,032,000 0 35 
acres 1,300 Right-of-way.. . . . . . . . . . . . . . . . . . . . . . . . . .  

3,500,000 NO. 1 
cu. yd. 2,948,600 Embankment.. 

. . . . . . . . . . . .  Guard  lock.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4,200,000 No. 1 

11 ,ooo,ooo Flight  locks a t  Chambly.. 
29,792,400 0 40 

Lock a t  St. Ours 
2,825,500 0 50 '' 74,481,000 Earth, wet.. 
5,820,000 5 00 

5,651,000 Earth,  dry.. cu . ,~d .  1,164,000 

250 00 325,000 Bridges.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
Paving slopes-canal prism, concre te.... 44,420 c11. yd. 

3 NO. 3,700,000 . 10 00 444,200 

2. Fryers Island  to  International Boundary (From  Table XII) 

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

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

___ 62,639,100 
~~ _____ 

18,608,000 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81,247,900 
Inspection,  surveys,  superintendence,  and contingencies.. ......................... 10,116,100 

Total for work in Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91,364,000 

1. International Boundary to Albany (From  Table XI) 
200,357,300 Total..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
200,357,300 

Inspection,  surveys, superint,endence, and contingencies.. .......................... 25,084,700 

- 

Total for work in United States.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225,442,000 

Grand  total for route E... ................................................... I 316,806,000 
~ ~ -~ ~~ 

TABLE X V  
ESTIMATED  CAPITAL  AND  ANNUAL  COST OF VARIOUS  ROUTES FOR A 27-FOOT DEEP 

WATERWAY  BETWEEN  MONTREAL  AND  THE  HUDSON  RIVER  AT 
ALBANY, N.Y. 

Route A Lake  St.  Francis  to  Lake  Champlain  via  Chasy  River  (Route of U.S. Deep Waterway Board 

" B Lake St. Francis to Richelieu River,  three  miles  south of St. Johns,  thence to Albany (Cana- 

" C Lake  St.  Louis at Caughnawaga to Fryers Island in Richelieu  River  and  thence to  Albany. 

" E St.  Lawrence  River at Sorel a t  mouth of Richelieu  River. UD Richelieu  River and thence to 
" D St. Lawrence River a t  Longueuil to  Fryers Island  in  Richelieu  River  and  thence to Albany. 

1900) and  thence t o  Albany. 
dian  Route). 

Albany. 
I _  

I I I 

Item I N0.3 1 NO. 4 1 No.5 
Estimate Estimate Estimate 

Route A Route B Route C -__ 
Capital Cost- t $ 

Construction.. 

25,485,000 26,759,000  32,823,000 (Period=4  yrs.  int. at 4%=8%) 

50,000 
Interest  during construction- 

50,000 50,000 Aids to navigation.. . . . . . . . . . . . . .  
$ 

318,508,000  334,442,000  410,243,000 . . . . . . . . . . . . . . . . . . .  

Total  Capital Cost. . . . . . . .  344,043,000 361,251,000  443,116.000 
Annual C o s t  

Interest on capital=4%. .......... 13,761,700 14,450,000  17,724,600 
Amortization  (at 4%)- 

Fixed structures50=0.655% .... 2,678,700 
1,041,400 1,034,000  819,700 Movable  structures 25=2.40%.. 
1,969,300 2,084,000 

Main. and oper. of bridges a t  
$10,000.. ....................... 410,000  500,000 480,000 

Main. and oper. of locks a t  $50,000 450,000  500,000 
Main. of canal  reaches a t  $3,000 

450,000 

Main. of aids  to  navigation.. 
per mile.. 201,000 105,000 156,000 . . . . .  10,000 10,000 10,000 

Total Annual Cost.. ....... 22,294,000  18,683.000  17,868,400 

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

Estimate Estimate 
No.6 1 No.7 Route D Route E 

$ 
333,875,000  316,806,000 

I 
50,000 50, OOO 

26,714,000 25,349,000 

360,639,000  342,205,000 
" 

14,425,600 

1,974,200 2,103,700 

13,688,200 

947,200 979,000 

370,000 
500,000 

340,000 

17,646,400 18,497,500 

10,000 
105, OOO 

10,000 
141,000 

550,000 



TABLE XVI 
LENGTHS  AND  SAILING  TIME  IN  DAYS VIA PROPOSED ST. LAWRENCE  DEEP WATERWAY AND  ROUTES  INVESTIGATED 

FOR 27-FOOT WATERWAY  FROM  MONTREAL  TO  THE  HUDSON  RIVER 

. . . . . . . . . .  
Route 

Character of Navigation..  Movable 
Speed.. ............................. 
Unit.. .............................. bridges 

A. V i a  Lake St. Franc i sChazy  River Route- 

Port Colborne to Prescott. 
Duluth to  Port Colborne 

Prescott to entrance to  Beauharnois  Canal.. . . . . . . .  
Entrance to  Beauharnois  Canal to junction wi 

Beauharnois  Canal to  Lake  Champlain.. 
Lake  Champlain to  Whitehall.. . . . . . . . . . . . . . . . . . . .  
Whitehall to  Troy..  .............................. 
Troy to Albany.. ................................. 
Albany to New York.. ........................... 

1. Duluth to New York- 
.......................... 
......................... 

............................ Chasy  River  route.. 
. . . . . . . . . .  

Totals.. ...................................... 
2. Montreal to New York- 

Montreal to  junction with  Chasy  River  route in 
............................ 

Beauharnois  Canal to New York-see A l . .  
Beauharnois Canal.. 

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

No. 

21 
1 

2 

2 
14 
1 

27 
6 

. . . . . . . . .  
74 

48 
6 

Totals.. ...................................... 54 

B. V i a  Lake St. Francis-Richelieu River Route- 
1. Duluth to New  York- 

Duluth to entrance to Beauharnois Canal-see A1 . . . .  
Entrance to  Beauharnois  Canal to junction wibh 

24 

suggested  canal.. ............................... 2 
Beauharnois  Canal to  Richelieu  River.. . . . . . . . . . . . . .  21 
Richelieu River to Whitehall.. ...................... 

33 Whitehall to New York-see A l . .  . . . . . . . . . . . . . . . . . . .  
4 

Totals.. ...................................... 84 

2. Montreal to New York- 
Montreal to junction with suggested  canal in Beau- 

Beauharnois  Canal to  New York-see B l . .  
................................. harnois  Canal.. 

.......... 
Totals.. ...................................... 

0.7 hrs. 
Locks, 

No. 

1 
8 
3 

2 
1 

7 
. . . . . . . .  
........ 
. . . . . . . .  

12 

3 
1 

7 
23 

........ 

e 
12 

If 

Canal, 
distance 10 m.p.h. 9m.p.h. channel, 5 m.p.h. 

Total Open, River, stricted 
Re- 

7 m.p.h. -~~~ 
Miles Miles  Miles Miles Miles 

52 
9 

11 

. . . . . . . . .  

. . . . . . . . .  
38 . . . . .  
35 . . . . .  
8 . . . . .  

30 

100 
54 

817 
157 

56 . . . . . . . . . .  

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

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

. . . . .  66 

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

. . . . . . . . . . . . . . .  
114 . . . . . . . . . .  

970 
247 
81 

8 

104 
39 

63 
8 

144 

37 
10 

......... 
28 

.............................. 10 I I 66 1 128 
37 

73 
62 

114 .......... 215 

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

117  207 324 1,040 1,688 

.......... 
65 
16  29 

135 
9 4 

409  66  123 139 81 

380 66 114 - ~ - ~  
~ ~ - _ _ _  

Equiva- 
lent 

D m.p.h 
distance, 

Miles 

2.049 

635 

2,091 

668 

Sailing 
time 

Days 

8.54 g 
cn 

2.64 

8.71 

2.79 



TABLE  XYI 
LENGTHS  AND SAILING TIME  IN  DAYS T'IA PROPOSED  ST.  LAWRENCE  DEEP  WATERWAY  AND  ROUTES  INVESTIGATED 

FOR 27-FOOT WATERWAY FROM  MONTREdL  TO THE HCDSON RIVER-Concluded 
~~ ~ 

Open, 
distance 10 m.p.h. 

Total 

Miles Miles 

stricted 
Re- 

channel, 
7 m.p.h. 

Equiva 

distance. time 
lent Sailing 

0 m.p.h. 

Character of Xavigation.. . . . . . . . . . .  

Unit.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
bridges Route  Speed.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Movable 

C. Via Caughnazcaga-Fryers Island Route- 
No. 

1. Duluth to New  York- 
Duluth  to Prescott-see A1 ......................... 

17 Caughnawaga to Fryers  Island.. . . . . . . . . . . . . . . . . . . . .  
6 Prescott  to  Caughnawaga.. . . . . . . . . . . . . . . . . . . . . . . . .  

22 

Whitehall to New  York-see AI 
Fryers  Island  to  Whitehall.. 6 

33 

Totals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 

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

2. Montreal to New  York- 
Montreal to Caughnawaga.. . . . . . . . . . . . . . . . . . . . . . . . . .  

60 Totals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

56 Caughnawaga to New  York-see C1 . . . . . . . . . . . . . . . .  
4 

D. L0ngUeui~"Fryel-8 Islnnd Route- 
1. Duluth to New York- 

Duluth  to Montreal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fryers  Island to  New York-see C l . .  

Montreal  to Longueuil.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
32 

Longueuil to  Fryers  Island.. 
39 

77 Totals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 

45 2. Montreal to New York-see D l . .  ..................... 

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

E. SoreZ-Richelieu Ricer Route- 
1. Duluth  to New  York- 

Duluth  to  Montreal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sorel to Fryers Island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Montreal to  Sorel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

32 

Fryers  Island to New  York-see C1.. 
5 

39 

Totals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 

2. Blontreal to  New York-see El.  ........................ 44 

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

0.7 hrs. 
Locks, 

5 m.p.h. 
Canal, 

9 m.p.h. 
River, 

Miles 

154 
65 

. . . . . . . .  

. . . . . . . .  
114 

333 

. . . . . . . .  
114 

114 

219 
. . . . . . . . .  
. . . . . . . . .  

114 

333 

114 

219 
9 

114 

342 

......... 

123 

s o .  

9 

2 
6 

7 
. . . . . . .  

Miles 

28 
29 
24 

28 

109 

. . . . . . .  

11 
52 

Miles 

61 
15 

72 
73 

2-31 

. . . . . . . .  

974 

138  66 

109 . . . . . . . .  
1,217 

24 

. . . . . . . . .  215 

1,040 , 1,703 

. . . . . . . . .  

24 ___ 
3 
9 145 

4 . . , I  15 
66 377 

616 I 2.57 12 63 

68 

19 
28 

. . . . . . . . .  

149 

76 
3 

145 
. . . . . . . .  

66 392 
" 

974 

19 . . . . . . . . .  
3 . . . . . . . . .  

1,337 

66 35  3 

1,040 1,712 

18 

3 
7 

28 

. . . . . . . . .  

2,15fi 8.98 

568 1 y 7  
115 224 

10 47 66 1 375 148 

76 

43 
37 

145 

301 

18 

4 
7 

. . . . . . . . .  
68 

7 
28 

103 

. . . . . . . . .  

1,786 "- 
1'040 66 I 449 

29 

11 - 35 225 671 1 2.80 
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TABLE  XVII 

DEVELOPMENT O F  TRAFFIC  ON  THE NEW YORK  STATE  CANAL?, 
WELLAND, ST. LAWRENCE,  AND  CHAMBLY  CANALS 

(Amount  expressed  in short  tons) 

Year 

1880.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1890.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1900.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1910.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1920.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1928.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1929. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1930.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1931 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1932 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . , . . . . . .  
1933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1934.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1935. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

State Canals 
New York 

6,437,BC5B 
5,246,102 
3,345,941 
3,073,412 
1,421,434 

2,870,lGO 
3,089,998 

3, ti05,457 
3,722,012 
3,643,433 
4.074,002 
4,142,728 
4,489,172 

Welland 
Canal 

1,01O,lti5 
819,934 

2,32ti,390 
719,3(30 

2,278,072 
7,439, ti17 
4,769,86B 

7,273,886 
ti,087,910 

9,194,130 
8,537,4630 

8,953,383 
9,280,452 

St. Lawrence 
Canals.' 

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

. . . . . . . . . .  
1,300,066 
2,7ti0,752 
3,OG7,9F2 
8,411,542 
5,718,851 
6,179,023 
6,036,980 
6,693,800 
6,981,064 
6,680,052 
6,873, ti55 

Chambly 
Canal 

. . . . . . . . . . .  

. . . . . . . . . .  
348,561 
669,299 
325,322 

123,077 
162.304 

99,998 
50,336 
29,350 
26,912 
33,326 
44,200 

Superintendcnt, Department of Public  Works, New York  State; and  Canal  Statistics, Dominion I3ureau 
SOURCE: 1880-1920, House  Document  No. 288, 69th Congress, 1st Session; 1928-1935, Annual Rwort, 

of Statistics,  Ottawa,  Ontario. 
* Includes  through  and  way  traffic. 

TABLE  XVIII 

INTERSTATE  AND  INTRASTATE  TONNAGE  TRANSPORTED  THROUGH NEW P O R K  
STATE  BARGE  CANAL  SYSTEM  DURING 193 

I I 

Origin I Destination 
Tons 

ported 

Interstah- 
Points  outside New  York State.. ....... Pointas  boyond New York State.. . . . . .  475,912 
Points  outside New  York State.. . . . . . . .  Points  within  New  York State., . . . . . .  1,058,958 
Points  within New York State.. . . . . . . .  Points  beyond  New  York State.. . . . .  626,379 
Points wi th in  New York Statc.. . . . . . . .  Now York Harbour (points in New 

Jersey). . . . . . . . . . . . . . . . . . . . . . . . . . .  GO, 105 
New York  Habour  (points  in  New  Jer-  Points  within New York State.. . . . . .  540,173 

2,761,527 

Intrastate, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,727,645 

Total  interstate and  intrast,ate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,489,172 

sey). ____ 

Per ccnt 
-___ 

23.59 
10.60 

13.95 

12.03 
I .34 

61.51 

38.49 

100.00 

SOURCE: Annual Report,  Superintendent,  Department of Public  Works, State of New York. 



128 
TABLE XIX 

DIRECTIONAL FLOW O F  THE  TEN  PRINCIPAL  COMMODITIES  TRANSPORTED 
THROUGH  THE NEW YORK  STATE  BARGE  CANAL  SYSTEM.  SEASON 1934 

Rank 

. 

Per cent 
of total 

Short  tons  transported 

freight 
trans- 

East 1 West 1 Total 
ported 

Commodity 

...................... . 
2 

1.266. 060 87.40 Total 10 principal commodities .......... 
31.  510 1.16 Sand.  stone  and gravel .......................... 10 
75.  346 1.90 Flour ........................................... 9 

23.  104 3.46 Fertilizer 7 
25.  113 2.20 Scrap  iron 8 

. . . . . . . . . . .  4.32 Sulphur ......................................... 6 
9 4.81 Sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

169.  194 6.60 Gram.  (corn. rye.  oats and barley) 3 
244.  237 5.92  Chemicals.  drugs. etc 4 

85. 916  41 00 Petroleum  and its products 1 
611.  631 15.93 Whqat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............. ........................... 

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

1.612.  815 

273.  142 103. 948 
660.  206  48.  575 

1.698.  731 

1. 060 245.  297 
199. 340 199.  349 

124.  552 147.  656 
178. 782 178.  782 

65. 862 90.  975 
3. 496 

16.  565 
78. 842 
48.075 

2.354.  995 1 0 5 5  3.621. 

SOURCE: Annual Report.  Superintendent.  Department of Public  Works. State of New  York . 

TABLE XX 

DIRECTIONAL FLOW OF  TRAFFIC ON T H E  NEW YORK STATE  BARGE 
CANAL  SYSTEM 

(Quantitias  expressed  in tons) 

I 

Year 
I Erie and  Oswego  Canals* 

I tons 
1926 ........................ 

2.674.  281 1928 

2.002.  116 

2.565.  934 1929 
3.292.  715 1930 

2.170.  096 1927 

1931 ........................ 3.503.  834 
1932 ........................ 3.433. 400 
1933 ........................ 3.847.  856 
1934 ........................ 3.867.  941 
1935 ........................ 4.137.  704 

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

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

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

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

East 

1.027. 142 

1.461.  111 
1.070.  248 

1.263.  447 
1.668.  845 
1.714. 324 
1.674.  331 
1.579. 359 
1.458. 375 
1.372. 545 

. 

" 

. 

West 

974.  974 
1.099. 848 
1.213.  170 
1.302. 487 
1.623.  870 
1.788. 510 

2.268. 497 
1.759. 069 

2.409. 566 
2.765. 156 

. r 
" 

" 

. 

Champlain  Canal 

Total  tons  North  South 

367.251 1 201.862 I 165.389 
411;796 
415.  717 
310. 226 
312.  742 
218.  178 
210. 033 
226.  146 
274.  787 
351.  468 

200;  117 
153.850 

235;  701 

TOTAL  FOR  BARGE  CANAL  SYSTEM 

Year I Total  Tons I East 1 Per  cent 1 West 1 Per  cent 

1926 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.039.  998 1928 
2.876.  160 1929 

2.551.  892 1927 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.369.  367 

1930 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.605.  457 
1931 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.722. 012 
1932 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.643. 433 
1933 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.074. 002 
1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.142.728 

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

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

1935  4  489.  172 1 ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. 

' 1.229.  004 
1.265.811 
1 ; 620;  637 
1.383. 829 
1.781. 470 
1.779. 652 
1.716.998 
1;628;858 
1.505. 967 
1.488. 315 

51.87 
49.03 
52.45 
48.11 
49.41 

47.13 
47.81 1 
39.98 

33.15 
36.55 

1.140.  363 
1.316.  081 
1.469.  361 
1.492.  331 
1.823.987 

1.926. 435 
1;942;360 

2.445. 144 

3.000. 857 
2.636.  761 

48.13 
50.97 
47.55 
51.89 
bo . XI .... 
52.19 
52.87 
60.02 
63.65 
66.85 

SOURCE: Annual Report for 1935. Superintendent. Department of Public  Works. State of New  York . * Includes  tonnage  moved on Cayuga-Seneca  Canal  amounting to  4.8 p.c. of total . 
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TABLE XXI 

P 
(D DIRECTIONAL FLOW O F  THROUGH  TRAFFIC O N  T H E  ST.  LAWRENCE CANALS I N  1935, BY  CLASSES  AND  BY  PRINCIPAL COMMODITIES I N  EACH CLASS 

(Quantities  expressed in tons) 

From  Canadian  to 
Class  and  principal  commodity  (lanadian  ports 

West I" 
Agricultural  products- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corn.. 
Wheat.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flour.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
All other  apicultural  products . . . . . . . . .  

Animal products- 
Fish. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meat, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
All other  animal  products.. . . . . . . . . . . .  

G-asoline. petroleum  and  other oils ..... 
Sugar.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

All other  manufactures.. 
wood  pulp.. 

Products of forests- 
Pulpwood.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
All other  products of forests.. 

Hard  coal.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

A11 other  products of mines 
Soft coal 

Manufactures- 

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

. . . . . . . .  
Products of Mines- 

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

Total.. ....................... 

. . . . . . . . . . .  

. . 96,051 
410 

. 46,962 

. . . . . . . . . . .  

. . . . . . . . . . .  

. 1,595 

. . 659,755 

. . 128,118 

. . 25,852 

. . 254,892 

. . 285,168 

. . 5,631 

. . 411,528 

82,473 
101,711 

. . 2,100,151 

East 

. . . . . . .  
3,513 

33,574 
359 

199,102 
. . . . . .  

. . . . . . .  
137 

. . . . . . . .  
2,150 
5,286 

,935,201 

to U.S. Ports 
From r .S .  t o  

C.S. ports C'anadian  ports 

West I East 1 West 

5.998 I 242 I 5.675 
. . . . . . . . . .  

335,956 16,065 
2,225 6; 679 

115,745 1 8,632 1 41,974 
. . . . . . . . .  

236,419 . . . . . . . . . . . . . . . . . . .  
2,401 . . . . . . . . . . . . . . . . . . .  

3,010 . . . . . . . . . . . . . . . . .  

87,683 6.734 
2,750 

970,669 22,91e 77,527 

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

. . . . . . . . .  
~ _ _ _ ~  

East East West _________ 

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

. . . . . . . . . . . . . . . . . . .  245,899 
7,164 

53,161 . . . . . . . . .  2,840 
2,991 . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
179 156 . . . . . . . . .  

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

. . . . . . . . .  . . . . . . . .  1,730 

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

. . . . . . . . . . . . . . . . . . . . . . . .  
11,780 

369,322 
2,100 715 

. . . . .  6,838 
4,855  2,671 . . . . . . . .  

60 . . . . . . . . . . . . . . . .  
. . . . . . .  2,160 . . . . . . . .  

41,423 13,372 

. . . . .  
~ ~ _ _ _  

28,601 I 20,MS I 720,467 

- 

Total tons 

West 

. . . . . . . .  
200,909 

110,586 
410 

400 

1,595 

673,158 
137,022 
377,873 
425,983 

523,747 
8,032 

417,209 
104,461 
177,610 

,158,995 

. . . . . . . .  

East 

,228,617 
246,655 
166,459 
375,248 

. . . . . . .  

3,513 
335 

33,816 
359 

280,937 
. . . . .  

. . . . . . . .  
197 

4,855 
373,810 

7,386 

,707,187 

Grand 
Total 

1,228,617 
447,564 

485,834 
166,869 

400 
335 

5,108 c-r 
E3 

706,974 
137.381 
377; 873 
686,920 

523,747 
8,229 

422,064 
483,271 
184,996 

5,866,132 

SOUWE: Canal Statistics, Dominion  Bureau of Statistics,  Ottana, Ontario. 



TABLE  XXII 
DIRECTIONAL  FLGK O F  TRAFFIC O N  THE  KELLAND  CANAL  IN 1935 FIT CLASSES AND BY PRIKCIPAL  COM>IODITIES 

I N  EACH CL.4SS 

(Quantities  esprcssed  in  tons) 

From C.S. to 
Class  and  principal  commodity  Cana-iian pcrts to U.S. ports T.S. Ports 

Agricultural  products- 
Wheat.. . . . . . . . . .  
Corn.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
All other  agricultural  aroducts.. . . . . . . .  I 

-4nimal  products- 
Fish.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meats, e tc . ,  . . . . . . . . . . . . . . . . . . . . . .  

hlanufactures- 
. . . . . . .  

Wood pulp.. 
Gasoline,  petroleum and other oils 

All  other manufactures.. . . . . . . . . . . . . .  
Products of forests- 

All  other  products of forests.. 
Pulpwood.. 

Products of Mines- 
Hard  coal..  . . . . . . . . . . . . . . . . . . . . . . . . .  
Soft  coal . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ores and other minc products.. . . . . . . . . .  

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

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

~ 

19,892 
18,565 
5,147 

. . . . . . . .  

. . . . . . . .  

180,204 

250.838 
14.261 

288,345 
2,972 

38,848 
6,148 

81,368 

Total . . . . . . . . . . . . . . . . . . . . . . . .  906,588 I 

,524,754  11,310 . . . . . . . . .  1,080 
106,174 . . . . .  2, 865 

4S6,% 1 104,179 1 9,679 1 9,436 

. . . . . . . .  
. . . . . . .  I : : : . .   , : : . I  ::: : : :  I . , .  . . . .  373 

313,590 3,913 1,592 115,302 

139,764 234,091 1,932 183,344 
2,800 I 333,531 1 . . .  1 15,361 

. . . . . . . .  1,460 . . . . . . . . . . . . . .  
8,241 . . 1,460 

"23i13i 1 96,855 1 224 1 7,250 

,494,634  11,045,645 1 13,427 1 338,125 

East 

18,483 

30,337 
5,348 

. . . . . . . .  
179 

14,257 

i67,935 

74 

102, iio 

. . . . . .  

. . .  

31,248 

370,021 

Canadian  ports 
From V.S. to 

Vest  East ______ 

. . . . . . . .  

56,674 . . . . . .  

303,960 
. . . . . . . . . . . .  

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

. . . . . .  1 15G 

. . . . . .  

. . . . . . .  2,160 

96,063  27,647 

120,ES7 

. . . . .  60 

. . . . . .  . . . . .  

~ _ _ _  
33,125  3,751,818 

Total tons 

West 
" 

32,312 
127,604 
118,762 

373 
. . . . . . . . .  

299,419 
363,153 
695,920 

436,870 
4,132 

7,608 
49,717 
187,  613 

,323,453 
-__ 

East 

,847,197 

583,426 
6,034 

. . . . . . .  
335 

450,126 
2,  so0 

405,694 

. . . . . . . .  
3,357 

,648,532 
2.127 

680,272 

,629,000 

Grand 
Total 

1,879,509 

702,188 
133,638 

373 
335 

749,545 - 
365,953 

1,101,614 

436,870 
7,489 

2,698,249 
9,735 

867,885 

8,953,383 

SOTHCE: Canal  Statistics, Dominion  Rureau of Statistics,  Ottawa,  Ontario. 



TABLE  XXIII  

DIRECTIONAL FLOW OF  TRAFFIC  ON  THE  CHAMBLY  CANAL  AND ST. OURS LOCK  IN 1935 BY  CLASSES  AND  BY 
PRINCIPAL  COMMODITIES I N   E A C H  CLASS 

Class and principal  commodity 

Agricultural  products- 
Hay and straw ........................... 
Fruits  and  vegetables.. 

Fish.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meats, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Paper.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
All other manufactures.. . . . . . . . . . . . . . . . . .  

Products of forests- 

Products of mines- 
Lumber, etc.. 

Hard  coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ores  and  other mine products.. 
Soft  coal 

. . . . . . . . . . . . . . . . . .  
Animal products- 

Manufactures- 

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

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

Total.. ..... 

From Canadian to 
Canadian  ports 

South 

. . . . . . . . .  
20 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  
6,270 

. . . . . . . . .  

50 

12,793 
285 

19,418 

North 

. . . . . . . .  
105 

. . . . . . . .  
280 

. . . . . . . .  
473 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  
70 

928 

(Quantities  expressed  in  tons) 

From  Canadian  to 
U.S. ports 

South  North 
~~ 

~~ 

880 . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  

26 . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  

11,239 . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  

4,360 . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  
~~ 

16,505 . . . . . . . . .  

From U.S. to 
U.S. ports 

. . . . . I  . . . . .  

Canadian ports 
From U.S. to 

South North ______ 

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

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

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

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

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

. . . . . . . . .  326 

. . . . . . . . .  

......... 

2,805 . . . . . . . . .  
2,123 . . . . . . . . .  
2,114 

___" 
. . . . . . . . .  7,368 I 

Total tons 

South 

880 
20 

26 
........ 

11,239 
6,270 

4,360 

50 
285 

12,793 

35,923 

North 

. . . . . . . .  
105 

. . . . . . . .  
280 

. . . . . . . .  
799 

. . . . . . . .  

2,114 
2,123 
2,876 

8,29€ 

E=. 

Grand 
Total 

880 
125 

286 
26 

11,239 
7,069 cI 

4,360 

2,164 

15,668 
2,408 

44,219 

E 

SOURCE: Canal  Statistics, Dominion  Bureau of Statistics,  Ottawa,  Ontario. 



TABLE  XXIV. 

ESTIMATED  TONNAGE O F  IMPORTS  AND  EXPORTS  TO  AND  FROM  CANADA  AT 
CERTAIN  RAIL  PORTS O F  E N T R Y  

Rail ports between 
Year Megantic and Cornwall 

Niagara  Frontier 
Rail  Ports 

I Imports 

1929.. .................................. 

1,401,000 1934. ................................... 1,156,000 1933.. .................................. 1,216,000 1932.. .................................. 1,585,000 1931,. .................................. 2,110,000 1930.. .................................. 2,472,000 

Average.. .................. 1,657, 000 

Exports I Imports 

3,309,000 5,303,000 
3,001,000 4,433,000 
2,322,000 3,122,000 

1,713,000 1,951,000 
1,663,000 2,233,000 

1,867,000 2,250,000 

2,312,000 3,215,000 

Exports 

1,208,000 
910,000 
649,000 

538, 000 
521,000 

578, 000 

734,000 

Total 

12,292,000 
10,454, OOO 
7,678,000 
5,633,000 
5,358,000 
6,096, 000 

7,918, 000 

TABLE  XXV. 
ACTUAL  AND  EQUIVALENT  DISTANCES  FROM  MONTREAL TO VARIOUS  PORTS  VIA  GULF O F  ST.  LAWRENCE 

No. 
Route 

Montreal to- 
- 

Actual  distance in statute  miles 

Restricted 
- 

I I channel a t  
7 m.p.h. 

1 Trans-Atlantic Ports" 
a Liverpool ........................................................................... 129 
b Gibraltar ........................................................................... 129 
c 

144 West Indies-Barbados, ................................................................. 3 
129 East  Coast of South America-Buenos Aires.. ........................................... 2 
129 Cape Town.. ....................................................................... 

4 Bermuda.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 Central  America, West Coast of South  America  and points through  Panama Canal- 

144 

Panama  Canal Zone.. ............................................................... 144 
6 Cuba-Havana.. ....................................................................... 144 
7 a U.S. Atlantic  Ports-Portland Me.. ..................................................... 144 

b Boston, Mass.. .................................................... 144 
New York.  N.Y.. 144 
Norfolk, Va.. ..................................................... 144 

................................................. : 

River 
a t  

9 m.p.h. 

901 
901 
901 
901 
901 
901 

901 

901 
991 

901 
901 

901 

Lake,  ocean 
or open a t  
10 m.p.h. 

2,059 
2,641 
7,155 
6,364 
2,014 

741 

2,643 
1,805 

343 
391 
626 
855 

Total 

3,089 

8,185 
3,671 

3,0.59 
7,394 

1,786 

3,688 
2,850 
1,388 
1,436 
1,671 
1,900 

Equivalent 
distance 

10 m.p.h. 
a t  

miles 

3,244 
3,826 
8,340 
7,549 
3,221 
1,948 

3.850 
3,012 
1,550 
1,598 
1,833 
2,062 



Xumbcr 
Route of locks - a t  0.7 

Montreal to- hours 
each 

h-0 . 

-~ 

1 Trans-Atlantic Ports- 
a Liverpool.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
b Gibralter., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
c Cape Town.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

2 East Coast of Pontlr .inleric:t”Durncs Aires.. . . . . . . . . . . . . . . . . . . .  11 
3 !Test Indies-Barbados.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
4 Bermuda.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 ICentral America. West Coast of South  Americaand point?  through1 

11 

Panama Can’al--Panema Canal Zone.. ...................... 11 
6 Cuba-Havana.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 a I U.S. Atlantic  Ports-Portland, Me.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Boston, Mass.. . . . . . . . . . . . . . . . . . . . . .  
&-en, York. X.Y.. . . . . . . . . . . . . . . . . . .  
Xorfoik, Va.. ............................. 

Canal 
a t  

5 1n.p.h 

~~ 

=Ictual distance in statute miles 

35 
35 
3 *5 
35 
35 
35 

35 
35 
43 
43 
35 
35 

Restricted 
channel a t  

7 m.p.ll. 

225 
225 
225 
225 
226 
225 

225 
225 
230 
230 
225 
225 

I K i n x  
at 

0 m.p.11. 

123 
123 

123 
123 

123 
125 

123 
123 
123 
123 
123 
123 

d e ,  ocear 
or open at 
10 m.p.h. 

3,637 
3,734 

6,827 
7,880 

2,li2 
850 

2,389 
1,432 
394 
318 
66 
405 

Total 

4,020 
4,117 
8,263 
7,210 
2,555 
1,233 

2,772 
1,815 
790 

4.49 
714 

788 

3quivalent 
distance 

10 m.p.h. 
a t  

miles 

4,242 
4,339 
8,485 

2, i77 
7,432 

1,455 

2,994 
2,037 cL 
1,029 E 
953 

1,010 
671 



TABLElXXVII. 

ESTIMATED  SAVINGS  IN  UNIT  TRANSPORTATION  COSTS  THAT  WOULD BE EFFECTED BY 27-FOOT MONTREAL-LAKE 
CHAMPLAIN-HUDSON  RIVER  WATERWAY 

(Based on transportation  cost of 0.062~. per  ton  mile) 

I I I 

Route 

Montreal to- 
- 

IDistance in Equivalent  statute miles I 
Via Gulf 

of st. 
Lawrence 

and 
Atlantic 

1 Trans-Atlantic  ports- 
a 

3,826 Gibraltar b 
8,340 Cape Town.. c 

3,244 Liverpool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 East Coast of South America-Buenos Aires.. . . . . . . .  7,549 
3 Kcst  Indies-Barbedos.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1,948 Bermuda. .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
3,221 

Central  America, West Coast of South  America and 5 
points through Panama Canal--Panama Canal 
Zone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.850 

6 Cuba-Havana.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 a U.S. -4tlantic  Ports-Portland. Me.. 

3,012 
. . . . . . . . . . . . . . . .  1.550 

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

: I  d 

Boston, Mass.. . . . . . . . . . . . . . . .  
New Pork, N.Y.. . . . . . . . . . . .  

1,598 

2,062 Worfolk, Va.. . . . . . . . . . . . . . . .  
1,833 

%‘-foot 
Via 

waterway 

4,339 
4,242 

8,485 \ 
7,432 
2,777 
1,455 

2,994 
2,037 
1,029 

953 

1,010 
671 

Saving  savlng 
per ton effected 

Gross 

miles 
” 

I I 

savlng 
Gross 

3,SOO cargo 
per vessel 

tons 

Net saving 

Additional 

dues 
trip 

I l l  I 
. . . . . . . . . . .  No saving 
. . . . . . . . . . .  Shortest  route  via Gulf of St.  Lawrence  and  Atlantic 

444 
117 

433 

856 
975 
521 

1,162 
645 

1,052 

0.073 
0.276 
0.306 

0.531 
0,605 
0.323 
0,400 

0.653 
0.721 

$ 277 00 

1,163 00 
1,049 00 

2,299 00 
2,018 00 

1,227 00 

2,740 00 
1,520 00 

2,481 00 

$160 00 

160 00 
160 00 

160 00 
160 00 

160 00 
160 00 
160 00 
160 00 

S 117 00 
889 00 

1,003 00 

2,139 00 
1,858 00 

1,067 00 
1,360 00 
2.580 00 
2,321 00 

$0 03 w 
0 23 CO 
0 26 * 
0 49 
0 56 
0 28 
0 36 
0 68 
0 61 

SoTE.”Distances in equivalent miles from Tables XXV and XXVI. 



APPENDIX B 

ESTIMATED  SAVINGS IN UNIT  TRANlSPORTATION  COSTS-12-FOOT 
WATERWAY 

1. The  saving  in  transportation  cos8 that would  be effected by  the con- 
struction of a 12-foot  waterway  to  connect  the St. Lawrence  and  Hudson  rivers, 
would be  the difference between the  cheapest  cost of transportation  existing at the 
present  time  and  the cost of transportation  by  the  suggested  waterway. 

2. As newsprint  paper  will  comprise  th,e  bulk of the  estimated traffic on t.he 
suggested  12-foot  waterway,  the  saving  in  unit cost of transportation  on  this 
commodity  is  estimated  hereafter,  and  this  unit  saving is used as the  basis  on 
which to  estimate  the  total  savings  in  transportatio,n  costs  that  might  be 
effected. 

3. Pra,ct.ically no newsprint is shipped  by  rail  during  the  navigation  season 
from  the  mills  in  the St. Lawrence  River  area below Montreal  to  New  York or 
other  Atlantic  Ports.  Newsprint now  moves from  Donnacona, Quebec, to  New 
York via the existing  Richalieu  River  Canal  system  and  Lake  Champlain  and 
also via  the 'St. Lawrence  River c a d s  to Oswego on Lake  Ontario  and  thence 
thro'ulgh the  New  Yo,rk  Stat,e  canals  and  Hudson  river.  Other  paper  mills 
located  in  the St. Lawrence  River  area below Montreal  ship  paper  to  New  York 
and  other  United  St.ates  Atlantic  ports  via  the Gulf of St.  Lawrence  and  Atlantic. 
The  railways d,o not offer a competitive  rat.e bmetween the  areas  considered.  The 
rate on carload  lots of ncwsprint  between  Donnacona  and New York is $0.32 per 
100 pounds  or $6.40 per ton,  while  the  cost of water  transportation  via Oswego 
or by  the Gulf of St. Lawrence, as 'est'imated  hereafter is $1.19 or $1.013 per  ton 
respectively.  The  rail  rate inc,ludes loading  and  unloading  charges  but  even  when 
these  charges  are  considered  it will be  seen that  the rai,l rate is not  the  competi- 
tive  rate. 

4. Actual costs of transport'ation  either  on  the  present  Richelieu  River  Canal 
system or on  the  route  through  the St. Lawrence  canals t o  Oswego and  thence 
by the  New  York  State  Cmals  are  not  available.  The  published  rates  on  wheat 
from  Buffalo bo New  York  via  the  New  York  State  Barge  Canal,  however,  pro- 
vide  a  method  by which the  ton  mile  cost of transportation  via  a  12-foot  water- 
way,  comparable  to  that  considered  in  this  report,  can  be  calcu'lated. 

5. The  actual  distance  from  Buffalo  to  New  York  via  the  New  York  State 
Barge  Canal  is  507 miles. This  distance expressed as  open  water  mileage  reduced 
on  the  basis of locks  a,t 0.5 hours  each;  canal  reaches at  the  rate  of 5 miles  per 
hour;  restricted  channels, 7 miles  per  hour;  open  river,  9  miles  per  hour;  and 
lake or open  water,  10  miles  per  hour;  is  equivalent  to 954 miles. 

6.  The  average  water  rat'e  charged on wheat  from Buffatlo to  New  York 
during t.he period  1931 to 1935  was 2-86 cents  per  bushel  which is equivalent t o  
$0.953  per  ton or 0.10  cents  per  ton mi1.e based  on  cquiaalent  mileage.  This 
reprwents  the  rate '' per t,on mile and if us'ed as. " cost,"  is  admittedly  too high 
by  the  amount of profit  included  in  the  rate  charged. It is  believed,  however, 
that  this  figure  represents  actual  cost  as  near  as  can  be  determined as the  rates 
charged  during  t,he  last 5 years  have  included  very  little  pro'fit. 
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7. The  distance  between  Donnacona,  Quebec  and New York  via  the St. 
Lawrence  canals, Oswego, and  the  New  York  State  canals  reduced  to  equivalent 
mileage is 1,194 miles. The  estimated  cost of t,ransportation  between  these 
points  via  this  route  at, 0.10 cents  per  ton mi'le is $1.194  per  ton. The cost  via 
this  route  must he very close to that   by deeper  draft vessels via  the Gulf of St,. 
Lawrence  and  the  Atlantic  because  most of the  paper  from  the  area  considered 
moves at   the present.  time  by  this l a t h  route.  The  fact that. these  costs  are 
comparable is furnished  by the applimtion of the cost per ton-mimle of  trans- 
portation  by  deep  draft vessel as  estimated  hereafter  in  this  report a t  0.062 
cents  per  mile  to  the  equivalent dista'nlce between  these  points  via  the Gulf of St. 
Lawrence,  i.e.,  1,657  miles.  This would  show the  actual  cost  via  the  deep  water 
route  as $1.03 per  ton. 

8. The  total  saving per ton of traffic  that would be effected by  the  suggested 
twelve-foot  waterway will  be directly  proportional  to  the  saving  in  distance 
reduced  to  equivalent  mileage on the  basis  set  out  above. As most of the 
estimated  commerce will move  between th'e St. Lawrence  River  and N,ew York, 
the  unit  saving  used  hereafter  is  based on the  saving  in  distance  between 
Montrcal  and  New  York  as follows:- 

Route 
Distance  in  miles 

I" Equivalent I Saving 
I 

Montreal to New York- 
................................................ 

Via Sore1 and  suggested route.. 
Via Oswego.. 

............................... 1 ti96 1 ":k! 1 352 

Unit  saving=352  miles a t  $0.10.. ................................ .I.. ......... ,/80.35 per ton1 
"" 

ESTIMATED  SAVINGS IN UNIT  TRANSPORTATION 'COSTS- 
14-FOOT WATERWAY 

9. The  provision of a 14-foot depth in d l  chanrleils on the suggested 
waterway will result  in  increased  carrying  capacity  per vessel on tllc route 
which in  turn will result in a decrease  in  the  cost of transportation  per  ton 
mile.  This  reduction  in  cost will not  be  proportional  to  the  increased  carrying 
capacity on account of the  increased  cost of operation  due to  the  increased  draft. 
It is  estimated  that  the cost, of transport,ation,  however,  dae t,o the 14-foot 
depth, will be  reduced  from 0.10 cents as derived  in  paragraph 6 as  the  cost 
via  the  12-foot  waterway to  0.085 cents  pes  ton mil'e. 

10. On thc  basis of 0.085 cents  per ton mile,  the  unit  saving effected by 
the  construction of a  14-foot  waterway will be as follows:- 
Montreal t o  New York- 

Cost per ton  via Oswego=1,019 miles at O.lOc.=$I.O19 pcr ton 
Cost prr ton  via Sore1 = 667 miles a t  O.O85c.= 0.567 per  ton 

Unit  saving ...................................... 0.452 per  ton 
say . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $0.45 per ton 
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ESTIMATED  SAVINGS IN  UXIT TRANSPORTATION COSTS- 
27-FOOT  WATERWAY 

11. The  saving  in  transportation cost's that  would be effected IIJ' t'hc 
construction of a  27-foot  waterway  from  Montreal  through  Lake  Champlain 
to  the  Hudson  river woulcl be that due s801cly to  the  saving in time  to  a vessel 
effected  by  traversing t.hc suggested watcnvay as compared  with  travers'ing  the 
existing dteep water  rout'e  via the Gulf  of St. Lawrence  and  the  Atlantic. 

12. As a  basis for calculating  the  savings possible in  operating a typical 
cargo vessel via  the  suggested  Montreal-Lake  Champlain-Hudson  River  Water- 
way as compared  with the open  route  via  the St. Lawrence  and  Atlantic,  the 
;following vesscl costs  are  taken  from n report on the St. Lawrcnce  Dcep 
Waterway  Project  prepared by the United  States  War  Dcpartnlcnt  and  included 
in  Senate  Document No. 116, 73d Congress, 2d Session. 

Description of Typ i ra l  V c s s r -  - 
To,n'nage--nrndwciRht.. . . . . . . . . . . . . . . . . . . . . . . . .  7,825 to.ns 

Gross. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,117 tons 

Average  freight cargo c;\rried. ,  3,800 tons 
S e t . .  3,134 tons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
Total  period of operation pe r   yea r . .  . . . . . . . . . . . . . . . .  330 days 
Load d r a f t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 ft. 9 in. 

Value per deadweight t o n . .  $90 00 
Speed (open water ) .  10 miles per hr .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

Cost  per  Day- 
Voyage (Jxpcn,se (fuel. wages. subsistencr, snpplie~, rcpnirs, etc.) 

Ilnsurance 
#at sea.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 315 37 

Hul l ,  44 per  cent  on va'lue of $DO, per deadweight  ton  per  day 96 03 
Protection  indemnity. $1 per grms ton  per  year  reduced to 

per day basis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 5 1  
Depreciatmn-5 per cent on  value o f  $90 per deadweight  ton, 

reduced to per day bnstis.. . . . . . . . . . . . . . . . . . . . .  106 70 
Sdministratioa expenses a t  $1.000 per month.. . . . . . . . . . . . .  33 00 

Tot,al cost  per day . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .$ 566 61 
I _ ~  

Cost per Bile- 
At  ten miles per hour  (open water)-cost per mile.. . . . . . . .  .$ 2 36 

Cost  per  Ton MiZe- 
With average freight cargo cn1~rietl=3,SOO tms .  

Cod  per Ton Mile . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 8 2 ~  

13. Confirmation of this figure is obtained by analysing  the  average  rates 
charged  on  wheat from Rlontrcal t o  Liverpool  during 1934 and 1935, as follows: 

('ents per Dollars Cents per ton-mile 
bushel Der ton  (Distance =3,089 miles) 

1934.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1935.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . .  . . . . . . . . .  =O.OGSc. 

14. I n  estimating  the  savings  per  ton  that would be effected by the  suggested 
27-foot  waterway, it has been assumed tha t  cargo  and  hull  insurance  via  the 
suggested  route would be the  same 11s via the  St. Lawrence  River  and  At,lantic. 
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15. It is  estimated  that  pilotage  dues  would be greater  via  the  suggested 
route  than  via  the existing St. Lawrence  River  route  by  the  amount  shown 
below:- 

Via euggested mute- 
Route 

Pilotage dues per Pessel 
of 25 ft. draft 

-~ 
Sandy Hook to  New York.. . . . . . . . . . . . . . . .  .$ 122 00 

Albany  to Montreal-305  miles (based on comparison 
New York to Albany.. 57 50 

of distance  with  that  from Mcmtrcal  to Father 

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

Point otn St. L a m n c e ) .  . . . . . . . . . . . . . . .  176 00 $ 355 50 

Via  St. LawTence  River- 
Father  Point to Monltreal-342 mileu.. . . . . . . . . . .  197 00 

Additional Pilohge dues.. . . . . . . . . . . . . . . . . . . . .  
say $ 160 00 

$ 158 50 

16. I n  estimating  t,he  saving  in  unit  cost of transportation effected by 
the 27-foot  waterway,  all  distances  between  vario’us ports have  been 
reduced  to  equivalent  distances of open  water  on  the  basis of locks at 0 .7  
hours  each;  canal  reaches at the  rate of five  miles  per hour;  restricted  channels, 
seven  miles  pcr  hour; open river,  nine  miles  per  hour;  and  lake, ocean or 
open  water,  ten miles  per  hour.  The  actual  and  equivalent  distances  between 
Montreal  and  various  points  by  the existing  route  via  the Gulf of St  Lawrence 
and  Atlantic  and  via  the  suggested  waterway  are  shown  on  Tables XXV 
and XXVI of Appendix A. 

17.  Table No. XXVII,  Appendix A,  shows the  estimated  savings  per  ton 
of freight  carried  to or from  Montreal from or  to  various  points by use of the 
suggested  waterway.  These  savings would  also apply  to  freight  destined  to or 
from  any  points on the  Great  Lakes,  and would  be  over and  above  any  saving 
effected  by  the St. Lawrence  Deep  Waterway  itself. 

18. The  unit  savings  shown  on  Table XXVII are  summarized  as  follows:- 
From .or to Montreal  and 

gwat  lake  ports 
to. and from 

Transatlantic  points.. . . . . . . . . . . . . . . . .  
Esaet coast of South  Amerioa.. . . . . . . . . . .  
Gentral  America  and  paints  through  Panama 
West Indies or BeTm’uda (average). . . . . . . .  
Guba.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
U.S. A’t1,antic  Por’tsl 

New  York amd ports south (average) . . . .  
Ports noath of New York (average). . . . . .  

E s t h a t e d  saving  in coist 
oZ trlansport.amtionm 

per ton 
. . . . . . . . . . . .  No~~vimcr  . . . . . . . . . .  ..$ 0 03 . . . . . . . . . . . .  0 25 
Canla1 . . . . . . . .  0 49 . . . . . . . . . . . .  0 56 

. . . . . . . . . . . .  0 32 
. . . . . . . . . . . .  0 65, - 

Estimated  weighted  average.. . . . . . . . . . . . . . . . . . . . . .  .$ 0 48 per ton 

POTENTL4L CANADIAN COMMERCE 

19. General.-As stated  in  paragraph 87 of the  report,  all commerce moving 
during  the  navigation  season  between  points  on  routes  that would  be  benefited 
by the suggested  waterway  might  be  considered  as  “potential” commerce. It 
was  pointed  out,  however,  that  there  are  many  factors  that  must be taken 
into  consideration,  all of which tend  to reduce the  actual  tonnage  that  might 
be  called  “potential.” 
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20.  As an  illustration of the  above,  an  analysis of the  total  import  and 

(a )  Total  import  and  export  tonnage.. .............. 7,964,926 tons 
(b)  Total  originating  at or destined  to  points  on  routes 

that  might be benefited  from suggested waterway. 2,948,680 tons 
(c) Total  of ( b )  carried  in  vessels of greater  than  26 

foot  draft.  This  was  mostly oil,  gasoline, and 
molasses  carried  in  tankers. ..................... 2,202,478 tons 

( d )  Total of ( b )  carried  in vessels of 26 foot draft or less  746,202 tons 
( e )  Total of ( d )  carried  in vessel’s that  stopped  en  route 

a t  either  Boston,  Halifax,  Sydney, or other  ports  in 
Maritime  Provinces. ........................... 228,615 tons 

(f) Maximum  that could  possibly have used  suggested 
27-foot  waterway (d -e)  ........................ 517,587 tons 

export  tonnage of Montreal  Harbour  during 1935 is shown below:- 

21. It is  not believed that  the  estimated  unit ‘savings are  such  as will att.ract 
traffic  destined  to or originating a t  points  not  adjacent  to  water  transportation, 
i.e. the cost of two  transfers  between  rail and1 vessel  will be  greater  t.han  t,he 
unit  saving  e6ected  in  transportation co;sts. Tmhe average co.st of transferring 
package  freight  from  rail t o  vessel or vessel  to.  ra,il  is about $1.75 per  ton. 

22. Due to the cost  of  transshipment  and  to  the  cheaper  unit  cost of trans- 
portation  by deep draft vessel than  by shallow  canal draft  vessel, i t  is  believed 
that  the 12-foot or 14-foot  waterway  will not. attract traffic  destined  to or 
originating at  St.  Lawrence  River  ports  from or to  points  that  can be  reached 
direct  by  deep  draft vessels. As a  basis  for  this  conclusion,  the  costs of trans- 
porting  one  ton of freight  from  Havana,  Cuba,  to  Montreal  direct  by  deep  draft 
vessel via  the  Atlantic  and Gulf of St,  Lawrence  and  by  canal vessel via  New 
York and  the suggest.ed  14-foot waterway  are  estimated below:- 

COSTS OF TRANSPORTING 1 TON O F  FREIGHT-HAVANA, 
CUBA, TO MONTREAL 

A .  Via 24’ 9” draf t  vessel direct  (cargo  tonnage=3,800  tons)  Havana 
to  Montreal-Equivalent  distance=3,012  miles. 

Per ton 
Cost of transportstion=3.012  miles a t  0.062 cents.. . . . . . . . .  $1  87 
Pilotage  dues  at $197 per   t r ip= .  . . . . . . . . . . . . . . . . . . . . .  0 05 

Total..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 92 - 
B.  Via 24’ 9” draf t  vessel to  Albany  and  transfer  at  Albany  to 12 

foot  draft vessel for  Montreal.  Havana to  Albany- 
Equivalent  distance=1,536  miles. 

Per ton 

Transfer   a t   a lbany. .  1 75 
Cost of transportation=1,536  miles a t  0.062 cents..  $0 95 

Albany  to  Montreal-Equivalent  distance=497  miles. 
Cost of transportation=497  miles a t  0.085 cents.. . . . . . . . . . .  0 42 
Pilotage dues-Sandy Hook to  Albany=$179.50.. . . . . . . . . . .  0 05 

Total..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 17 

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

- 

23. With  a 27-foot, waterway,  it  may be  assumed tha t  some of the  waterborne 
freight  destined  to or from  St.  Lawrence  River  ports  from or to  points  south of 
New York might use the  waterway  with  a  consequent  saving  in  sailing  time. 

24. That  sailing  distance  is  not  the  main  factor  in  det,ermining  the  routing 
O f  waterborne  freight is borne  out  by  the  fact  that  practically no  imports  into 
Lake  Ontario  ports or into  ports  west of Lake  Ontario  from  points  south of New 
York enter  Lake  Ontario  by  the  Hudson  River  and  New  York  State  Barge  Canal 
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to Oswego. This  all-American  route to  Lake  Ontario is 780 miles  shorter  than 
via  the  Atlantic  ocean, gulf and  river St. Lawrence  while  the  length of its 
restricted  channels  and  canals  is 100 miles  shorter  than  those of the St. Lawrence 
route. The suggested  12-foot  or  14-foot  improvement  to  the  Richelieu  River 
route would only  shorten  the  total  distance  from  points  south of New  York 
to  Lake  Ontario  ports  by  about 475 miles as  compared  with t,he existing Gulf 
and St. Lawrence  route, while the  length of restricted  channels  on  it  would be 
about 85 miles  greater  than  those  encountered on the  Atlantic-St.  Lawrence  route. 

25. West  Indies,  Bermuda,  Cuba, Venezuela, and British Guiana Trade.- 
Practically  all  imports  from  and  exports t o  these  countries  from  eastern  Canada 
arc  carried  in  either  combination  passenger  and  freight vessels, in vessels tha t  
stop at  North  Atlantic  port's  to  load or discharge part  cargoes,  or in small 
schooners. The  first  mentioned vessels depend on the  sea  voyage  for  their 
popularity as tourist vessels and  obviously would not  be  attracted  to  the  suggested 
waterway.  The  second  mentioned vesscls  could not use the  waterway m y  
more  than  the  small  schooners which by  their  nature  must  stay  in  open  waters. 
For these  reasons  a very small  proportion of the  trade  between  these  countries 
and  Canada  can be considered  as  potential  commerce for the  suggested  water- 
way.  The  main  imports  into  Canada  from  these  countries  ere  fruit,  sugar, 
molasses, cocoa beans  and coffee. The  main  exports  from  Canada  to  these 
countrics  are  wheat,  flour,  and fish. 

26. In addition to  the  above  commodities,  the  potential commerce of the 
following  has been studied: 
Pulpwood  Lumber  Sulphur 

Paper  Coal  Sand  and  stone 
Petroleum  Fertilizers  General  merchandise 

Wood-pulp Iron ore Hay 

27. Fruit  and Vegetables.-No fruit  or  vegetables  are considered as 
potent'ial  traffic  for  the  suggested  waterway  due  to  the  reasons  set  forth  in  the 
paragraph  on W e d  Indies  and  Bermuda  trade. 

28. Sugar and Molasses.-Canada's main  imports of sugar  and  molasses 
originate in the  British West Indies, Cuba, and the Fiji Islands. As in  the 
case of fruit,  the  largest  portion of these  imports would not be available  for 
transit  through  the suggested wderway. 

In  1934, Canada's  imports of sugar  and  molasses  were  as follows: 
From West  Indies,  Guiana, or Venezuela.. . . . . . . . . . . . . . . . . . .  158,845 tons 

From Fiji  Islands 72,336 tons 
From Cuba. 43.078 tous 

Total. ............................................... 305.159 tons 

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

The  total  imports of sugar  by  water at  Montreal  and Quebec in  the  same 
years were as follows: 

Tons 
At Montreal..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  257,588 
At Quebec.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,871 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268,459 

29. For the reasons  llereinbeforc set out, it  is impossible t o  determine 
definitely how much of this would bc potent,ial commerce for the suggested  water- 
way,  but for the  purposes of this  analysis a maxinlum of 125,000 tons  per  year is 
assumed as potential traffic for a  27-foot  waterway. No tonnage  in  these com- 
moditics is considered  as  potential to either  a 12-foot or 14-foot waterway. 
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30. Cocoa  Beans a.nd. Coffee.-Canada's total  imports  in 1934 of these 
commodities  from  countries on routes  that  might  benefit  from  the  suggested 
waterway  were  as follows:- 

Cocoa 
Beans Coffee 
Tons Tons 

From British Guiana and Venezuela.. . . . . . . . . . . . .  8,803 4,383 
From Central America.. . . . . . . . . . . . . . . . . . . . .  46 3,409 

Total.. . . . . . . . . . . . . . . . . . . . . . . . .  8,849 7,792 
_ _ _ ~  

Total  receipts of t,he above  .commodities  by  water a t  Montreal  and Quebec 
during  1934  were as follows:- 

Tons 
Cocoa Beans.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,182 
Coffee.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,778 

Total..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,960 

31. T,he  greater  portion of these  commodities  enter  Canada  in  thc  same 
manner  as  fruit,  sugar  and  molasses, i.e., in vessels that  it  is  not  believed  would 
use the  suggested  waterway.  The  t.otal  estimated  pot,ential  commerce  for a 
27-foot  waterway  is  about 8,000 tons per  year.  For  reasons  herebefore  discussed, 
none of this  tonnage  is  considered a,s potential  to  a  12-foot or 14-foot  waterway. 

32. Wheat Flour.-Canada's exports of wheat flour to  the  British  West 
Indies,  Venezuela,  and  Cuba  d,uring  1934  amounted  to 104,181 tons.  This  was 
mostly  transported  in  the  combination passenlger and  freight vessels and  small 
schooners  previously  mentioned  and  it  is  not  estimated  that  any of this  can be 
considered as  potential  commerce  for  the sugges'ted waterway. 

33. Fish.-Next to  wheat flour, fish provides  the  largest  tonnage of Canada's 
exports  to  the  West  Indies.  Practically  all of this  originates  in  the  Maritime 
Provinces  and  would  not  be  ava#ilable for transit  through  the  suggested  waterway. 

34. Pulpwood.-Up until 19815 pul'pwood comprised  between 62 and 78 per 
cent of the  total traffic on  the  present  Richelieu  River  cans1  system  from  Cana.dian 
to  United  States  ports  and  varied  from  a  maximum of 399,000 tons  in  1907  to  a 
minimum of 151,000 tons  in 1915. Since 1915  the  annual traffic in  pulpwood 
steadily  declined  and  ceased  entirely  in 1931. The  discouragement of the 
exports of pnlpwo,od cut  from  Crown  lands  by  the  various  Canadian  Provincial 
Governments  and  the  consequent  location of paper  mills  in  Canada  by  United 
States  companies  has  no  doubt  been  responsible for the  decrease  in traffic in 
pulpwood.  There  is no reason  to  believe  that  the  constru,ction of a  deeper 
waterway will, promote  any traffic in  pulpwood  as  the loss of this business is  dae 
to causes  ot'her than  transportation  costs. 

35. Wood Pulp.-Wood pulp  has been suggested  as  a  commodity  that  might 
move  from  Canada  to  the  United  St'ates  via  the  suggested  waterway.  In 1921, 
Canada  furnished  about 58 per  cent of the  total  imports of wood pulp  into  the 
United  States.  This  percentage  remained  fairly  constant  until 1927, since  when 
it  has  gradually de,creased until  in 1934 Canada  supplied  about 30 per  cent, 
Sweden 45 per  cent  and  other  European  countries  the  balance. 

36. According  to a report on The  Pulp  and  Paper  Industry 1934," published 
by  the  Dominion  Bureau of Statistics,  'Canada,  in  1908,  exported  two-thirds of its 
wood pu18p without  further  manufacture  into  paper or other  pulp  products.  The 
greater  part o'f the  total  production  was  exported  until 1913, since  when  more 
and  more of the pulp produced  has been retained in Canada for further  manu- 
facture,  until  in 1934 onlmy 1 6 - 7  per  cent  was  exported,  this  small  percentage 
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being  mechanicaJly  prepared pulp of high  value. I n  1927, Canada occupied 
second  place  among  the  world's  exporters of wood pulp,  being  surpassed  in  this 
respect  by  Sweden  alone. I n  1929, Canada  had  dropped  to  fourth  place,  giving 
way t o  Norway  and  Finland  and  has since  remained  in  this  position.  The 
decline  in  Canada's  exports of wood pulp is largely  due  to  the  fact  that a larger 
proportion of the wood pulp manufactured  is  being used in  the  pulp  and  paper 
industry  in  Can'ada  in  the  manufacture of paper  and  other  pulp  products  and con- 
sequently  the  products of this  important  industry  are being  exported  in the 
manufactured  form of paper  rather  than  the  partly  manufactured  form of pulp. 

37. The  total  exports of wood pulp  from  Canada  to  the  United  States  for 
the  years 1928-1935  were as fol1lows:- 

Exports of Wood 

Canada to  United 
Pulp  from 

States 
Tons Year 

1 9 2 8 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,895 
1929 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  711,430 
1930. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,996 
1931 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,731 

1933, .  486,580 
1932. .  362,692 

1934 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,959 
1935 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,671 

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

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

38. At  the  present  time,  Norwegian  and Swedish  vessels entering  the  Great 
Lakes  carry wood pulp  from  Europe  to  United  States  Great  Lakes  ports,  passing 
en  route  the  pulp  and  paper  manufacturing  plants  located on the  St.  Lawrence 
River below Montreal  that  might be expected to  provide traffic for the suggested 
waterway.  Other  imports of wood pulp  from  Europe  to  the  United  States  are 
carried  in  deeper  draft  vessels  that cross the  Atlantic  for  grain or general 
cargoes  from  the  United  States  and  no  doubt  the  freight  rates  charged on the 
westbound  cargoes  are  either below  cost or give a very  small  margin of profit 
above  the  actual  cost of transportation. 

39. For  the  above  reasons,  this  analysis does not  include wood pulp  as 
potential  commerce for the suggested  waterway. 

40. Paper.-An enlargement of the  existing  waterway  between  the  St.  Law- 
rence  and  Hudson  Rivers  might  result  in  an  increase  in  the  waterborne  shipment 
of newsprint  paper  to  the  United  States  Atlantic  Coast  area.  This  increase 
might be partly at the expense of the  railways  and  partly  due  to  increase  in 
exports of newsprint  from  the milmls located on, water  in  the lower St.  Lawrence 
area.  The mills  in the  Hull-Gatineau  district  which now supply  about 63 per 
cent of the  newsprint  tonnage  shipped  via  the  Richelieu  River  ,canal  system, 
would  benefit  very  little  from  an  increase  in permissiblle draft  for  navigation  as 
water  transport from these  mills would still be limited by  the 9-foot  depth  in  the 
Ottawa  River  canals.  The mills  above  Montreal  would  not  benefit  from  a  12- or 
14-foot  waterway  as  they  have  available at  the  present  time a shorter  route of 
12-foot  depth  via Oswego and  the  New York State  Barge  Canal  than  would 
be provided  by  the  enlarged  Ri'chelieu  River  route.  A  27-foot  waterway  on  the 
Richelieu  River  route  in  conjunction  with  the  proposed St. Lawrence  Deep 
Waterway  might be of benlefit t o  these  'latter  mills  but if so, would  only  result  in 
greater  competition  with  the  Quebec  mills. 

41. During  the period  1921-1934, Canada supplied about 88 per  cent of the 
total  newsprint  imported  into  the  United  States.  Finland,  Norway,  and Sweden 
supplied  about  7  per  cent,  Newfoundland  about  4  per  cent,  and  other  countries 1 
per  cent.  Import's  into  the  United  States  during 1934  were as follows:- 
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Country of Origin 
Imports of Newsprint 
into  the  Unitcd  States 

Canada.. . . . . . . . . . . . . . . . . . . . . . .  1,956,037 t y s  = 88.6  pe5'cent 
Finland,  Norway  and  Sweden.. . . . . . .  141,313 = 6.4 
Newfoundland. . . . . . . . . . . . . . . . . . . .  106,598 :: = 4.8 " 

Other  countries.. . . . . . . . . . . . . . .  5,750 = 0.2  " 

Total..  . . . . . . . . . . . . . .  2,209,698 " =100.0 " 

- 

Of the  total  imports  into  the  United  States  in 1934, 536,000 tons  were 
imported  through  Atlantic  and Gulf of Mexico ports.  This  must  have in.cluded 
that  imported  from  Europe  and Newfoundlanld, amounting  to 248,000 tons. 
Therefore,  the  maximum  that could have been imported  from  Canada  into  this 
area  was  about 290,000 tons.  Based  on  mill  capacity it  might be  assumed 
that  mills in  Quebec  located s80 as  to  take  advantage of water  transportation 
furnished  about 150,000 tons of the  tota'l  imports of paper  into  the  area con- 
sidered. 

42. Most of the mills  located a t  sites  adjacent  to  water  transportation now 
ship m'ost of their  export  tonnage  to  points  similarly  located,  by  deep  draft vessels 
via the St. Lawrence  and  Atlantic  during  the  navigation  season.  Some of these 
companies  operate  their own  vessels. It is  obvious that  the  construction of a 
12 or 14-foot  waterway  would  not  divert  any of this traffic from  the existing 
routes. 

43. The oonstruction of a  12  or  14-foot  waterway would not  enable  the 
Quebec  mills to  displace  the exports  from  Newfoundland or from  Europe  into 
the  New York area  which  are  carried  in  deep  draft vessels, but no doubt  might 
divert  some  business now  enjoyed  by the  railways. 

44. The  construction of a  27-foot  waterway  might  result  in the diversion 
of some of the  exports  from  Europe  to  the  Quebec  mills  and als'o  in the diversion 
of some of the  exports  from  Newfoundland,  but  the  navigation of the  canal 
reaches  and  locks on the proposed  route will still  be  a  handicap as compared  with 
the  open  route  from  the  latter  point. 

45. It is  estimated  that 200,000 tons of newsprint  per  year  can  be con- 
sidered as  potential  commerce  for  a 27-foot wat'erway  and  100,000  tons  per 
year as potential commerce  for a 12 or  14-foot  waterway. 

46. Petroleum.-In 1935, 33 pes cent of the  total  import  tonnage of the 
Harb.our of Montreal  was  crude  petroleum.  Petroleum  is  imported  into  Montreal 
in  specially  constructed  tankers, owned and  operated  by  the  oil  companies, of 
deeper draft  than could  use  the  suggested  27-foot  waterway. The  ton-mile cost 
of transportation  by  the,se  large  tankers  is so low that  i t  is  impossible to see 
how the  estimated  unit  slavings effected by  the suggested  waterway would ctom- 
pensate  for  the  cost of transfer a t  New  York  plus  the  increased  cost  per  ton-mile 
of transportation  by  lighter  draft  vessel  required  for w e  even  on the 27-foot 
waterway. 

47. As far  as local  distribution of oil or gasoline  via the suggested  waterway 
is concerned, it  must be  remembered that  St.  Johns is the  only  city  in  Canada 
with a population  greater  than 10,000 on the  waterway  above  Sorel.  St.  Johns 
is only 24 miles  from  Montreal  by  road as compared  with 103 miles by water. 
When  consideration  is  given  to  the  cost of transshipment  to  and  from  the  lighter 
draft  tanker  required  and also to  the  fact  that such  transfer would have to bear 
the cost of the  establishment of a  hansfer  point  at St. Johns or other  point 
selected for  this  purpose,  it  is impossible to  see  how a deepening of the Richelieu 
River  between  St.  Johns  and  Sorel would  effect a  saving in transportation  costs 



on present  trucking  costs.  Trucking would still  have  to be resorted to  to  supply 
the  territory  inland  from  such  a  transfer  point  instead of from  Montreal, or 
wherever the  stocks  are held a t  present. 

48. It is not believed that  petroleum or gasoline can be considered as 
potential traffic for  the  waterway no matter t o  what  depth  it  might  be  constructed. 

49. Lumber.-According to  a  letter  from  the  Secretary-Manager of the 
Canadian  Lumberman's  Association, as read  into  the  record of the public 
hearing  on  the  suggeded  waterway held  in Montreal  on  November 26, 1936 
(page 775), the  lumber  industry of Eastern  Canada  was  canvassed  to  obtain  the 
views of its  members  as t o  the  advisability o f  the suggested  improvement of the 
existing  waterway  and it was  found that  the  industry  was  not  interested. 

50. Lumber  from  Canada  to  the  United  States  has  provided from 50 to 65 
per  cent of the  total traffic  on the  present  Richclieu  River  canal  system  since 
1915. The tonnage  carried  during  this period has been as follows:- 

Year  Tons  Year  Tons 
1916.. ............................. 154,758 1926.. .......................... 64,550 
1917.. ............................. 167,103 1927.. .......................... 55,644 . 
1918.. ............................. 175,938 1928.. .......................... 48,552 

1920..  91,580 1930..  15,285 
1919..  81,607 1929..  28,398 

1921.. ............................. 45,675 1931.. .......................... 10,639 
1922.. ............................. 101,992 1932.. .......................... 2,799 
1923.. ............................. 97,163 1933.. .......................... 2,642 
1924.. ............................. 79,484 1934.. .......................... 1,433 
1925.. ............................. 72,520 1935.. . . . . . . . . . . . . . . . . . . . . . . . . . .  4,360 

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

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

51. The  total  imports  into  the  States effected from  the  Province of  Quebec 
during  the  last few years  have been as follows:- 

Importing  State I 1928 I 1930 1 1932 1 1934 

New X-ork.. ......................................... 
10,400 5,700  42,900 42,000  Vermont.. .......................................... 
6,700 3.800 23,900 71,000 New Jersey.. ........................................ 

62,800  68,900 210,800 354,003 

Total .................................... 487,000 277,600 78,400 79,900 

During  this period, Canada  furnished 90 per  cent of the  total foreign imports 
of lumber  into  these  States. It is  impossible to  say how much of the  above 
originated a t  points  adjacent  to  water  transportation. 

F' 

52. The  decrease in  imports of lumber  into  the  Eastern  United  States  from 
Eastern  Canada  has been partly  due t o  the completion of the  Panama  Canal 
with  the  consequent  opening of this  market  to  Pacific  Coast  lumber  and also to 
the  increase in the tariff  on Canadian lumber. Further reas'ons for  the  decrease 
in traffic  in  lumber on the  present  waterway between the  St.  Lawrence  River  and 
Lake  Champlain  have been the  depletion of the lumber  producing  forests  in 
Quebec  adjacent  to  water  transportation  and  the  present  method of importing 
dressed  lumber  in  carload  lots  rather  than  larger  cargoes of rough  lumber  for 
dressing at  the  importing  centre.  Due  to  the high  transshipping  costs  and to  
the  damage  done  to  dressed  lumber  by  transshipping,  only  those  States  bordering 
on  the  waterway  can  be considered  as  offering a market  for  the  waterborne 
traffic  in  this  commodity,  and also only  t,hat  tonnage  originating at points 
adjacent  to  water  transportation  can be considered as potential commerce. The 
transshipment  costs  on  lumber  from  rail  to vessel is about $1 per ton, which 
is too high to  attract  this  product  to  the  waterway, which  in itself would  effect 
a  saving of only 48 cents  per ton. 
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53. A total  annual traffic of 30,000 tons of lumber  from  Canada  to  the 
United  States  is  assumed  as  potential  commerce  for  either  a  12  or  14-foot  water- 
way. N'onc of this is considered as  potential  to a 27-foot waterway  as  a  water- 
way of this  dept,h  would  open  up  the  Lake  Champlain  area  to  deep  draft vessels 
bringing  lumber  from  the  Pacific  Coast which mould displace  Quebec  lumber. 

54. The  tota!  importations of Britis'h  Columbia  lumber  into  Ontario  and 
Quchec  during  the  past few years  have been as follows:- 

Imports in Tons 

1928 1 1930 1 1932 1 1934 
Importing  Province 

Ontario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

127,270  8G,115 193,406  222,315 Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
42,403  40,0S7 80,F12  76,427 Quebec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
84,867 46,028 112,794 145,888 

(NoTE.-Reduccd from M.F.B.M. on basis of 1 M.F.B.M. = I  ton). D u e  to  reasons  previously stated, 
it is not  believed that either a 12- or 14-foot waterway  between the Hudson River aud Montreal 
would attract  any of this traffic. This  is borne  out by the fact that n o  British  Columbia  lumber 
movcs by t h e  present 12-foot waterway from Albany t o  Lake Ontarlo at Oswego. 

55.  A 27-foot  waterway  in  conjunction  with  thc St. Lawrence  Deep  Water- 
way  might  attract  a  considerable  quantity of British  Columbia  lumber. I n  
1935,  10,027 tons of British  Columbia  lumbcr,  as  part  cargo, were  received by 
water  in  Montreal.  The  large  part, of the  movement  into  Ontario is by  rail.  For 
the  purpose of this  analysis  150,000  tons of British  Columbia  lumber is ass'umed 
as  potential commerce for a 27-foot waterway. 

56. Iron Ore.-Between 1897 and 1916 there  was a movement of iron  ore 
from  the  United  States  down  the  Richelieu  River which averaged  around 
20,000 tons  a  year  with  a  maximum of 49,962 tons  in 1915. This  movement 
ceased  entirely  in 1916. This  was  a  special ore from  Port  Henry  dest,ined 
for  use  in  Nova  Scotia  mills,  These  mills now obtain  this  ore  from  other 
markets  and  there  is  no  reason  to believe that   the  deepening of the  present 
waterway  would  revive  this  trade. 

57. Cod-Coal  from  the  United  States  provides a ready  return  cargo for 
the  vessek  carrying  paper  to  the  United  States  via  the  present  Richelieu 
River  route.  Most of the  coal  brought  into  Canada  via  this  route  at  t.he 
present  time  is used by  the  paper  manufacturing  companies  to  supplement  their 
importations of Nova  Scotia  coal. 

58. There  is no doubt  this  movement of coal  from  the  United  States 
would increase if the  exportation of papcr  via  the 'suggested waterway were 
t o  increase,  unless  additional  subventions or reduced  freight  rates were granted 
on Nova  Scotia  cod.  On  account of the  uncertainty  as  regards  what  measures 
might  be  taken  by  the  Canadian  Government  to offset this  increase  in  imports 
of United  States  coal  and  the  fact  that it is believed that   any reduction  in  cost 
of  transportation on the  water  borne  movement of coal  from  the  United 
States  by  the  suggested  waterway would be offset by  the loss due  to loss of 
market  for  Nova  Scotia  coal,  the  benefits  from  reduced  cost of transportation 
of coal are  not  included  in  this  analysis. 

59.  Fertilizers.-In  1934, Canada  imported  about 110,000 tons of fertilizers 
and  fertilizer  materials  which  originated a t  points on routes  t,hat  might  be 
expected to  benefit  from  the  suggested  waterway. It has  been  impossible to 
determine  to  what  points  in  Canada  those  materials were ultimately  destined 
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but less than 40,000 tons were  received by  water a t  Quebec  and  Montreal. It 
is  not considered that   any of this  can be taken  as  potential commerce for  a 
12  or  14-foot  waterway  due  to  the  cost of the necessary transfer  from  deep 
draft  to shallow draft vessel either a t  New York or Albany. It is  assumed, 
however, tha t  75,000 t’ons  per  year would be potential traffic for  a  27-foot 
waterway. 

60.  Sulphur.-Practically all of Canada’s  imports of sulphur  originate  in 
the  United  States  from Gulf of Mexico  ports.  In 1934 the  total  imports  into 
Canada  amounted  to  about  143,000 t.ons. Of this  total 45,000 tons were  received 
by  water at  Montreal  and Quebec. As in t.he  case of fertilizers, i t  is not con- 
sidered  that  any of this  can be taken  as  potential  commerce  for  eithcr  a 12 
or ‘14-foot waterway  but 60,000 tons  per  year is  assumed  as  potential  traffic 
for a  27-foot  waterway. 

61.  Hay.-In 1903,  30,494 tons of hay were carried on the  Chambly  Canal 
from  Canada  to  the  United  States.  This  movement  has  gradually  fallen off 
until  in  1935  only  890  tons  were  reported.  According t o  the  Annual  Report 
of Foreign  Commerce  and  Navigation of the  United  States  for 1934, Canada 
supplied  98.5  per  cent of the  total  imports of hay  into  the  United  States 
during  that  year,  the  only  other source  being  Mexico. The decrease in traffic 
of hay on the  canal  is  no  doubt due to  the  increase  in use of motor  cars  and 
is  paralleled  by  the  decrease  in total imports of hay  into  Vermont,  which  have 
decreased  from 120,000 tons  in 1914 to  about 10,000 tons  in 1934. 

62.  An annual  potential traffic  in hay on the suggested  waterway of  eiOher 
12,  14, or 27-foot  depth, of 5,000 tons,  is  assumed  in  this  analysis. 

63. Sand  and Stone.-The  traffic in  sand  and  stone  on  the  Chambly  Canal 
from  the  United  States  to  Canada  has  decreased  from  about 20,000 tons  in 
1913 t o  2,800 tons  in 1935. It may be  presumed that  this  decrease is due  to 
the decrease  in  tonnage of all commodit,ies from  Canada  to  the  United  States, 
as  sand  and  stone provided  a ready  return cargo. As a  maximum, 3,000 tons 
of sand  and  stone  might  be  taken  as  potential commerce  for the suggested 
waterway. 

64. MisceZZaneous.-Canadian Indust,ries,  Ltd., who have a plant  at  Beloeil 
on the  Richelieu  River,  submitted  a brief to  the  International  Joint  Commission 
setting  out  the  tonnage  now  handled  by  barge  from  steamer a t  Sorel  to’  Beloeil. 
The commodities  and  approximate  t.onnage  thereof  handled at  the  present  time 
was  stated  to be as follows:- 

Nitrate of soda,  in  bulk.. ................ 4,000 tons  from I-Iopewell, Va. 

Muriate of Potash.. 2,500 tons  from  Europe 
Sulphur.. 1,100 tons  from  Texas 

Phosphate  rock. ........................... 18,000 tons  from  Florida 

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

Total ................................. 25,600 tons 

65. At  the  present  time,  a  depth of 12  feet  is  available  from  Sorel  to  about 
St.  Ours  and  the existing  project of Canada  contemplates  the  deepening of t,he 
existing  channel  to  12  feet up to  Beloeil. Therefore,  the  improvement of t.he 
through  route  between  Lake  Champlain  and  Sorel t o  12  feet would only  mean 
that  this  company could tranship  from  deep  draft  vessel  to  barge a t  Albany 
instead of a t  Sorel.  Although  this  would  decrease  the  sailing  distance of the 
deep draft vessel i t  would increase  the  sailing  distance of the  barge  and would 
of course transfer  the  transhipping business  from  Sorel  to  Albany. 

66. General Merchandise.-The  maximum  southbound  movement of general 
merchandise  on  the  Chambly  Canal  from  Canada t o  the  United  States  was  in 
1929  when about 31,000  t,ons  were  carried. The  maximum  northbound move- 
ment  from  the  United  States  to  Canada  was  about 17,000 tons in  1920. In 
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1935  only 352 tons of miscellaneous  merchandise  was  carried on the  Chambly 
Canal between the  two  countries.  This  decrease  is  due  no  doubt  to  change  in 
methods of merchandising  and  to  the  advent of truck  transportation. 

67. For the  purpose of this  analysis,  a  total  maximum  annual  tonnage of 
miscellaneous  products that  might be  considered as potential commerce for either 
a  12  or  14-foot  waterway  is  taken a t  30,000 tons. As far  as  a  27-foot  waterway 
is  concerned, the  tonnage  in miscellaneous  products  might be considerably  greater 
than  the  above  and for the purpose of this  analysis  a  total of 80,000 tons  a  year 
is taken  as  potential t o  the 27-foot  waterway. 

68. Summary.-The total  potential  Canadian  commerce for the suggested 
watwway of various  depths is summarized  as follows:- 

1 Potential  Canadian  Commerce in Tons 
Commodity 

Sugar  and  molasses.. . . . . . . . . . .  
Cocoa  beans  and coffee.. . . . . . .  
Lumber-British  Columbia to 
Newsprint paper.. 

Fertilizers.. 

H a y . .  
Sulphur.. 

Sand  and  stone.. . . . . . . . . . . . . . .  
Miscellaneous  products. . . . . . . .  

Total annual  potential 

. . . . . . . . . . . . .  
. . . .  Quebec to U.S.. 

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

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

27-it. 14-i t . 12-it. I waterway I waterway I waterway 

....................... I- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Quebec  and Ontario.. ........ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
125,000 . . . . .  

8,000 . , . , . 
200,000 
150,000 . . , . , 

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

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

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

Canadian  commerce-Tons . . I- 

____ 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
100,000 

30,000 
. . . . . . . . . . . .  

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

75,000 . . . . .  
60,000 . . . . . . . . . . . . . .  
5,000 
3,000 

5,000 

80,000 30,000 
3,000 

........... 

. . . . . . . . . . .  
100,000 

30,000 
. . . . . . . . . . .  
. . . . . . . . . . .  
. . . . . . . . . . .  

5,000 
3,000 

30,000 -1 168,000 I 168,000 

POTENTIAL  UNITED  STATES  COMMERCE 
(Excluding commerce  between the  United  States  and  Canada) 

69. In  the  preparation of foreign trade  estimates,  considerable  attention  has 
been  centered  on  Senate  Document  No. 116, 73d Congress,  2d  ses,sion, a’ “Survey 
of the  Great  Lakes-St.  Lawrence  Seaway  and  Power  Project,”  a  United  States 
Interdepartmental  report, in  which the  War  Department  made  detailed  estimat,es 
of the traffic potentialities of the  St.  Lawrence  Waterway.  The  analysis of foreign 
trade  therein  was  based on the  import  and  export  trade of 1929. The foreign 
trade of the  United  States  decreased  nearly 50 per  cent  from  1929  to 1932. Esti- 
mates  herein  are  based  on  tonnage  figures  for t,he years 1934 and 1935. 

70. I n  estimating  the  potential foreign  commerce tha t  could  profitably  utilize 
the  improved  St.  Lawrence  Waterway,  the  interdepartmental  report  selected for 
study a list of commodities important  from  the  standpoint of consumption  and 
production  in  the  tributary  area.  The  list of twenty-one  import  and  twenty 
export  items follows: 

I M P O R T S  
Hides  and skins 
Bananas 
Nuts  
Veeetable  oils  and  oil seeds 
Cocoa  and caca,o 
Coffee 
Tea 
Spices 
Sugar 
Rubber  and  substitutes 
Dyeing  and  tanning  materials 

54520-10+ 

Cabinet  woods 
Wood pulp 
Rags and other paper stock 
Clay 
Asphalt 
Chalk 
Pyrites 
Mlagnesite 
Manganese and ferro-manganese 
Tin 
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EXPORTS 
Meats 
Animal  fats 
Grain 
Flour and  meal 
Hominy  and  grits 
Cereal  foods 
Linseed oil cake  and  meal 
Feed 
Starc,h,  glucose  and  corn  sugar 
Paper 
Iron .an'd  steel,  bars  and rods 
Iron  and  steel,  plates  and  shapes 

All  other  crude  manufactures of 

Copper, ingots  and  bars 
Copper,  rolled  forms  and  wire 
Bgricultural  implelments 
Autos  and  parts 
Chemicals,  excluding  sulph.ate of 

ammonia,  phosphates,  and 
other  fertilizes  materials 

iron  and  steel 

Sulphate of ammonia 
Soap 

71. For imported  items  such  as  sugar  and coffee, having  general  consumption, 
estimates  were  prepared  on a per  capita  basis  for  the  population  within  the area 
considered  tributary  to  the  waterway.  For  imported  materials used by  industries, 
such as  wood pulp,  china  clay,  rubber,  etc.,  estimates  were  based on the  require- 
ments of the  industries  located  within  the  tributary  area.  The  amount of 
potential  export  tonnage  was  'estimated as the  proportion  that  the  product,ion 
in  the  tributary  area  bore  to  the  total  production of the  United  States.  Final 
estimates  were  reduced  by  one-third  to  compensate  for  the closed season of 
navigation.  Import  and  export  trade  statistics were based on the  year 1929 
and  excluded  trade  with  Canada. 

72. In  estimating possible tonnage for foreign trade  movements  by  way of 
the  proposed  Lake  Champlain  waterway,  the  method  explained  in  the  preceding 
paragraph  was  adopted.  Estimates  are  based on the  foreign  trade of 1934 and 
1935. It is  assumed  t,hat  the  duration of the closed season on the proposcd Lake 
Champlain  route would be  substantially  t,he  same as on  the  improved St. 
Lawrence  waterway. 

73. The  list of import  commodities  considered  in  connection  with  the  pro- 
posed Lake  Champlain  waterway 'excludes wood pulp,  clay,  chalk,  and  pyrites 
for  the  reason  that  these  items  originate  in  markets  from  which  voyage  time  via 
the St. Lawrence  is  shorter.  In  respect  to  exports,  grain,  for  reasons  st'ated 
below, is  stricken  from  the  list. 

74. Grain,  especially  wheat,  has  always been  considered  one of the  major 
commodit,ies in connection  with  studies of proposed deep  waterways  between 
the  Great  Lakes  and  the  Atlantic.  During  the  past  few  years,  however,  such 
factors as foreign  tariffs,  quota  establishments,  droughts,  and  domestic agri,cul- 
tural  legislation  make  the  future  importance of domestic  wheat  as  an  export 
item  in  the  international  trade of this  country difficult to  appraise. A review of 
the  subject  reveals  that  in 1920-1921 exports of domestic  wheat  reached  a  high 
mark of 373 million  bushels.  During  the  ten  years 1919-1929, exports  were 
never less than 162 million  bushels  annually,  except  in 1925, when a short  crop 
caused  the  exportable  surplus  to be cut  into  for  domestic use. The  average 
for  the  ten  years  was  about 225 million  bushels.  During  the  last  ten  years, 
notably  between 1928 and 1931, Germany,  France,  Italy,  and  Great  Britain,  all 
of them  among  this  country's  former  best  cust,omers,  have  raised  their  duties 
on the  importation of wheat.  These  tariff  increases  have,  in a number of cases, 
stimulated  production  to  such  an  extent  that  their  needs  are  largely  supplied 
from dornest,ic sourmccs. From .July, 1933, t o  March, 193'4, only 182 m,ill,ion bushels 
of wheat were exported  from  the  United  States.  Almost 162 million  bushels or 
about 503,000 tons  moved  into  export  through  the  Washington-Oregon  customs 
area.  While  data  are  not  at  hand  by which to show the  exact  portion of the 
16: million  bushels that  moved to  the  Orient,  it  is  a  matter of record  t.hat 8; 
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million  bushels  were  shipped to  China  under  an  agreement between the  Recon- 
struction  Finance  Corporat,ion  and  the  Chinese  Government  during the 1933- 
1934 period  stated  above. 

75. In refcrencc t o  nil grains. \vIleat, corn, oats:, r y ~ ,  and  barley, th ta  
secured a t  t.he offices of the  New  York  Produce  Exchange ~ 1 1 0 ~  the  amounts, 
segregated as  to  Canadian  and  American  origin,  exported  from  the  ports  along 
the St .  Lamrence-Atlantic  coast’al  rim  from  Montreal  to  Norfolk,  Virginia,  during 
the  period 1932-1935. These  data  have been consolidated  and  are  presented  in 
Table I, Appendix B. Exports of United  States  wheat  from  United  States 
Atlantic ports decreased  from  almost 29 million  bushels  in 1932 to less than 
one  and one-half million  bushels  in 1933 and t,o zero in 1934 and 1935. During 
the  same  period,  exports of United  States  wheat  through  Canadian  Atlantic 
ports  decreased  from 6 million  bushels  in 1932 t o  less than 2 million bushels in 
1933, then  to  about  one-quarter of a  million  in 1.934 and  to zero in 1935. Export,s 
of Canadian  wheat from United  States  Atlantic  ports  remaincd  fairly  constant 
during t,lle first  three  years of t,lle period, but declined  from  about 31 million in 
1934 to appr.oximat,ely 204- million  bushels  in 1935. Inasmuch  as  recent  subsidies 
in favor ( ~ f  grain  luoving  in B ~ i t i s h  ~ l l i p s  bid fair to olilninate this traffic,, the 
movement of grain  is  not  considered  in  studying possible export  tonnage for 
the  proposed  Lake  Champlain  waterway. 

76. Table 11, Appendix B, shows  imports  during 1934 of selected corn- 
modities  from  certain  world  trade regions,  also the  portion of these  and ot.her 
commodities  estimated as  available  for  movement  via  the  proposed  waterway 
under  study.  Exports t o  the  assumed  markets,  together  with  the  amounts 
estimated as potential  tonnage,  are  shown  in  Table 111, Appendix €3. After 
deductions  have been made  for  the closed season of navigation,  the  est,imated 
total  amount of possible imports is 2,788,000 tons  and  exports 819,000 tons, 
making a total of 3,607,000 tons of potential  foreign  traffic  for  the  proposed 
Lake  Champlain  waterway. 



TABLE I. 

EXPORTS OF WHEAT  AND  OTHER  GRAINS FROM CANADIAN  AND  UNITED  STATES  ATLANTIC  PORTS, 1932-1935 

(Quantities expressed in thousands of bushels) 

\ear  

1932 

1933 

1934 

1935 

- - 
I I I I I Kheat 1 Corn I Oats 

Ports* .~ 

1-nited 
States I- 

L'anadian Atlantic ports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6, 174 
Cnited States  Atlantic  ports.. . 28,796 

Total . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.712 2anadian  Atlantic  ports.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

34,9iO 

United States  Atlantic  ports.. . . . . . . . . . . . . . . . . . . . . . .  1,39i 

Total . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,109 

2anadian  Atlantic ports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 
Cnited States  Atlantic  ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 

2anadian At,lantic ports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L-nited States  Atlantic  ports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.. 

.. 

.. 

.. 

.. 

~ 

United 
States States  Canadian 
Cnited 

~ - _ _ _ ~  

95,148 4i5 2,025 
31,153 1,909 

. . . . . . .  84,792 

461 3,934 126,301 

45 

25,253 
54 

395  25 

110,045 449  25 

58,316 . . . . . .  
30, 880  221 

96 
5 

89,196 317 5 

46,382 . . . . . . . . . . . . . . . . . .  
20,659 17  26 

67,041 17 26 

~~~ 

~___- 

~ _ _ _ _ _ _  

Canadial 

7,261 
93 

7,354 

1,030 
. . . . . . . .  

1,030 

2,997 
. . . . . . . .  

2,997 

8,345 
133 

8,478 

Rye I Barley 

Gnited 
States 

1,062 
41 

1.103 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Canadian 
L-nited 

Canadian States 
~ ~ - _ _ _  

8,479 9,756 491 
514 . . . . . . . . . .  

9,885 491 8,993 

129 

7.53 . . . . . . . . . .  180 
35.5 

535 . . . . . . . . . .  753 + 

115 2,988 

~ _ _ _ _ _ _  

. . . . . . . . . . . . . . . . . .  _ _ - _ _ _ ~  

3 
. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ _ _ _ _ _ ~  
115 

. . . . . . . . . .  21 
4,945 . . . . . . . . . .  656 
2,988 . . . . . . . . .  

4,978 . . . . . . . . . .  677 

33 ~ _ _ _ _ _ _  

SOURCE: New Tork Produce Exchange. 
* Canadian  Atlantic  ports:  Montreal, Sorel, Quebec, Halifax, West Saint  John,  and  Saint  John. 

Cnited  States  Atlantic  ports:  Portland,  Boston, New York, Albany,  Philadelphia,  Baltimore, Kewport News,  and Norfolk. 



(Quantities  expressed in tons) 

America West 
Central 1 and Indies 
Mexico 

Coffee., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2,801 Hides  and skins.. . . . . . . . . . . . . . . . . . . .  

466 
161,184 944.166 Bananas.. 

. . . . . . . . .  Rubber and substitutes.. . . . . . . . . . . . . . . . . .  

97i 48,523 

X ;  Vegetable  oils and oil seeds., . . . . . . . . . . . .  10 
('ocoa 2nd czcao  beans and shells.. . . . . . .  6,948 32,614 
Tea, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ppices.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1.864 
Dveing and tanning materials.. . . . . . . . . . .  39 16( 
Cabinet W G O ~ S . .  . . . . . . . . . . . . . . . . . . . . . .  5,771 60: 
Rag-: and  other paper stuck.. . . . . . . . . . . .  13 331 

Magnesite.. 
Asphalt.. 

Manganese  and  Eerro-manganese.. . . . . . . . . . . . . . . .  71, 391 
Tin. . . . . . . . . . . . . . . .  . . . . . . .  1 

Sugar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ,  829,903 

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

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

. . .  ____ 
Total . . . . . . . . . . . . . . . . . . .  2, l l . i .  241 l,@O5. 713 

America: 
South 

north India 
and west and  E,ast 

coasts Indies 
and one-half 

east  coast 
one-hnlf 

" 

428,999 
297,713 4,  ti51 
13,870 

260,  673 2,955 
85,964 . . . . . . . . .  
19,386 6,213 
2,569 

47,52i 
213,486 

31,567 

5,055 
54 

159 

9,918 
5,392 

1,676 747 
454 40 

. . . . . . . . . .  

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

. . . . . . . . .  
11,508 32,540 

289 

14,868 . . . . . . . .  ~ _ _ _ _ -  
658,342 1 539,931 

Orient 

. . . . . . .  
205 

. . . . . . . . .  

. . . . . . . .  
5,166 

101,750 

14,552 
449 

3,143 
1,153 

19,928 
1s 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  
3,190 

143,570 

Total 

selectcd 
imports 

Africa cum- 
Oceania modities  one-hdf 

from areas 

Column A 
named 

"___ I I 
. . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
2,132,473 . . . . . . . . . . . . . . . . .  

498,612 6,243 

1,191,314 . . . . . . . . . . . . . . .  
264,094 

8,066 3,131 45,463 
3,020 17,097 337,934 

417 

42,020 3,707 2 
16,831 1,828 19 
19,617 . . . . . . . . . . . . . . . . . . .  

136,351 48,207 

1,662 22,428 
1,156 1,256 11,227 

. . . . . . . . . . . . . . . . . . .  15,434 

41.275 156,714 
289 

54  155 18,274 

. . . . . . . .  

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

. . . . . . . . .  

____I_ 

12,734 1 124:561 4,908,125 

38.2 190.470 
748,498 

38.2 455,082 
167,172 

35.1 
63.3 

22.7 10,320 
33.6 113,246 
32-5 
34.6 

41.314 

37.4 
6,787 

25.0 
6, 295 

49.4 
10,505 

30.5 
5,546 

50.0 
6,841 

67.5 
7,742 

58.8 
195 

92,148 
59.0 10, 946 

. . . . . . . . . . .  1,876,407 

SOCRCE: U.S. Department of Commerce,  "Foreign  Commerce and Navigation of the  United  States". Data  converted  into  short tons. 
SUMMARY 

Portion of selected  commodities  estimated  as  available  for  movement  via  waterway  (total Column C ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,876,407  tons 
Total  all  other  commodities  estimated  as  available for movement  via  waterway.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,305,593 '' 
Total  all  commodities  estimated as available for movement via  waterway.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,182,000 
To compensate for closed  navigation season (deduct  33.3  per  cent). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,394,000 " 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xet  total tonnage estimated  as  available for waterway..  2,788,000 " 



TABLE 111. 
EXPORTS O F  SELECTED  COMMODITIES  DURING 1934 BY TRADE  REGIONS,  ASD rlMOL'fri'TS ESTIMATED AS AVAITJABLE 

FOR MOVEMENT VI-4 PROPOSED LAICE CHAMPLSI?\T \T.ZTER\VAY 
'ressed in tons) luantities exp 

America 
South 

and  west 
north 

coasts 

one-half 
and 

east. coast 

Total 
exports 
selected 

modities 
com- 

to  areas 

Column A 
named 

Per  cent 
exports 

originatmg 
estimated 

In 
tributary 

C o h m n  B 
territory 

Estimated 

and East 
India 

onehalf 
Indies 

America 
Central 

Mexico 
and 

available 
as 

one-half 
Africa 

Indies 
West 

13,247 
18,733 

125,700 
2,988 

18,840 
15 

700 

5,892 
6,449 

1,090 

10,303 
1,829 

2,348 
1,261 

30,093 
10,731 
2,785 

Oceania Orient 
movement 

for 

Column C: 

23,226 
5,217 

50,600 
5,568 

50,194 
1,365 
2,097 

13,175 
4,022 

43 
2,774 

84 
2,181 

518 
3,892 

19 
2,043 

133 
237 

56,400 
24,503 

99,277 
61,907 

639 

20,493 
1,754 

525 

1,009 
251 

51,680 
1,099 
1,580 

. . . . . . . . .  

. . . . . . . . .  

70.0 
50.4 
61.5 
62.6 

28,620 
15,559 

191.911 

Meat  products.. ......................... 
Animal oil and fats.. .................... 
Flour. .................................. 
Iron  and st.eel (bars and rods). ........... 
Iron  and  steel  (plates,  sheets, skelp,  strips 

and non-fabricated  shapes). .......... 
Copper  (ingots, bars,  etc.). . . . . . . . . . . . . . .  
Copper  (rolled forms  and  wire). .......... 
Automobiles (passenger cars,  motor trucks 

busses  and chasm, and  parts  for  as 

Agricultural  implements.. 
sembly). 

Hominy  and  grits.. ..................... 
Linseed oil cake  and  oil  meal.. 
Cereal  foods.. 

Starch, glucose and corn sugar.. 
Feed. 

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

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

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

730 562 22,867 
47,384 

312,050 
48,963 

1,414 
4,915 

35,950 
12,213 

69,299 

2,403 
937 

32,814 
9,883 

1,396 
213 
258 
433 

8,713 
511 
683 

182,035 

. . . . . . . . . . .  

924 

24,300 
12 

3,291 

27,353 

3,077 
326 

12,750 
1,526 

416 

199 
3 

39,068 
6,003 

4,728 
1,072 

125,078 

. . . . . . . . . .  

3,000 
12 

192 
16, 100 

219 

208 30,651 

176.809 4,812 

305 
. . . . . . . .  

11,768 
157 
19 

281,543 
64,707 
9.240 

62.8 
18.0 
18.0 

11,647 
1,663 c-r 

en 
to 

77.607 5,554 
7,318 

98.863 
12,871 

7,279 
1,133 

10. 605 

78.5 
87.8 
70.0 

12,476 
7.628 

5 

2 
2 

5,762 
1,107 

15 

36,048 

. . . . . . . .  

. . . . . . . .  

37 ; 640 
793 

5,095 

4.09.5 
6,363 

. . . . . . . .  
334 

. . . . . . . .  
50.0 
60.0 
70.0 
75.0 
42.0 

36.0 
60.0 

827 
11 

1,633 
693 
220 

11,158 
5; 850 

140.841 
- 

Paper. .................................. 
Sulphate of ammonia. . . . . . . . . . . . . . . . . . . .  
Soap. ................................... 17;781 

8,399 3,024 

Total. ...................... 167,018 253,605 321,487 1,130,894 669,667 45,623 
~ - 
a converted  into  short tons. Source: U. S. Dept. of Commerce, I ' :  

~~ 

Portion of selected  commodities  estimated as available for  movement  via  waterway  (total Column C ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,667 t2:s 
Total all other  commodities  estimated as available for movement  via  waterway., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,333 

Total all commodities  estimated as available  for movement via  waterway.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,229,000 ' I  

To compensate for closed navigation  season  (deduct 33.3 per cent). .................................................................. 410,000 " 

Net total tonnage  estimated as available for waterway.. 819,000 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



POTENTIAL  DOMESTIC  COMMERCE OF THE UXITED P'l'iZTES 

77. GENERAL.-h the following analysis of  domest'ic traffic possibilities, 
estimates  arc  based  on  the  assumption  that all freight  shipments in deep draft  
vessels t,o and  froln  the  Great Lakes ports  and  those on the  Atlantic  s'eaboard 
will  move  by  way of t,he pro'posed Lake  Champlain  Wntcrway. It is pPobable, 
hornever, that  certain  traffic, for one  reason or anotllcr, would mow  by w!y 
of the  proposed St. Lawrcnce  waterway,  even though the  Lakc  Chnmplw~n 
route  offers a much shorter route  to  the  coast.  In consitlttring clonlcstic t'raffic, 
n st,udy of each of the  more  important  items of bulk  freight will be  prescnted 
first, followed  by  estimates of the  amount of package  freight  busincss  that 
might be drawn  to  the propom1 waterway.  Such  bulk  freight i t m 5  as ore, 
coal,  and oil have  sources  and  destinations  that  are  easily  dctcrmincd  and  the 
routes  by  which  they  move  can  be  rcadily  studied. On the other hnnd,  the 
general  package-freight traffic is of a very  diffcrent  character.  This  trade 
is made up of hundrcds of different  commodit'ies,  each  having  its o:vn origin, 
route,  and  destination,  and  many  individual  pcculiarities as to rates, methods 
of handling,  and  other  details. 

78. BULK FREIGHT-ITO~ Ore.-This commodity  is  the  greatest  in  tonnage 
being  transported on the  Great  Lakes.  Large  dcposits also abound  in  the  region 
of Lake  Champlain  and, as there  is  large  manufacture  of  iron  and  steel  products 
along  the  eastern  seaboard, it is  possible that  iron orc would move ovcr  the 
proposed  Lake  Champalin  route  from  those  deposits. At prcscnt,  iron  ore 
moves  downbound  from  Lake  Superior  to lower Lake Michigan ports and to  
Lake  Erie  ports.  The  major  portion of this  tonnage  is received a t  Lake  Erie 
ports,  according to  Table IV, Appcndix B,  and  is  smeltcd  principally  at  cities 
located  within  a  short  rail  haul of Lake  Erie, such as  the  Pittsburgh,  Johnstown, 
or  Youngstown  districts.  A  snlall  percentage of the ore reccipt.s at Lake  Erie 
ports  is  forwarded, chiefly by  rail,  to  the  east,  as  shown  in  Table V, Appendix 
B. Thcre  arc  steel  plant's at Bethlehem,  Pennsylvania;  another  at  Sparrow 
Point,  Maryland,  near  Baltimore;  and  a  small  plant  at  Troy,  New  York.  The 
lat'ter two could be reached  via  the  proposed  waterway.  The  Bethlelmn  and 
Sparrow  Point  plants  normally  use  some  Lake  Superior orc but use much 
greater  quantities of Cuhan  and  Chilean  ores  which  they  import  in  their  own 
vessels. Imports of iron ore at  Baltimore  are  shown  in  Table VI, Appenclix B. 

79. In  order to  divert  to  the  proposed  waterway  the  present  rail  movcmcnt 
of Lake  Supcrior orc to  eastern  Pennsylvania,  the  water  rate  would  have  to 
be lower than  the  rail  rate.  Using  shipments  to  Bethlehem as an cxamplc, the 
existing  lake-rail  ratc is $2.72 per Lon. The  rail,  rate  to Bet,hl,ehem from New 
York is 901, cents  per  ton, exclusive of loading.  The  water  rate  from  Dulut,h 
to  New  York  by  way of the  Lake  Champlain  route is estimated  at $1.75. 
Adding a loading  charge of eight  ccnts  and 904 ccnts for the  rail  haul gives 
a total  lake-canal-rail  rate of $2.73. This  is  one  cent  in excess of the  cxisting 
rate. It is possible that   the  proposed  waterway  would  attract  some of the  ore 
traffic to eastern  Pennsylvania  furnaces  but  the  savings would bc negligible. 

80. It is difficult t o  estimate  to  what  extent  imported ores  used at  Sparrow 
Point  might be displaced  by  those of the  Lake  Superior  region. A certain 
percentage of foreign  ore  is  used  for  blending  purposes  and  other ,ore is  imported 
because it is  cheaper,  especially  when  hauled  by  industrial  carsiers. It is 
doubtful if the proposed  waterway  would offer enough  saving  that  any of the 
foreign  ores  would  be  displaced by domestic  ores unless a large  scale  develop- 
ment of the  Adirondack  ore fields resulted  from its construction. 
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81. In  respect  to  a  movement  to  Troy,  the  existing  lake-rail  rate  from 
Lake  Superior  is $2.12 per  ton.  The  estimated  rate  by  way of thc proposcd 
waterway,  including  loading  charge of eight  cents,  is $1.43, a difference of sixty- 
nine  cents  per  ton. It should  be  remcmbcred,  however, that  in  the  area  adjacent 
to  thc  Lake  Champlain  route is the source of thc  Troy  plant’s  present  supply. 
In  view of the  intermitkent  operation of this  plant it is  difficult to  state  what 
result  a  possible  sixty-nine-cent  reduction  in  the  cost of securing Lake  Superior 
ore  or  the  possibility of obtaining  large  unit  cargoes of Adirondack  ore  might 
have. 

82. Construction of thc proposed  Waterway  would  offer  the  opportunity 
for  Adirondack  ore,  which  is of a  high  grade,  to move into  the  Great  Lakes 
and  to  the  Atlantic  seaboard. It is  possible that  a  substantial  movement t o  
the  Atlantic  seaboard  might develop  in  view of the  present  barge  movement 
from Port  Henry, on Lake  Champlain,  to  New  York  Harbor  for  transfer  to 
Sparrow  Point.  Such  a  development,  however,  is so indefinite tha t  no estimate 
of the  amount of such  movement  can  be  made. 

83. Cod-This  commodity  is  the second largest  item of freight  handled 
on the  Great  Lakes  and  large  quantities  are  consumed in the  area  directly 
tributary  to  the  eastern  section of the proposed  waterway.  Production of 
bituminous  coal  is  spread  over  twenty-four  states, six of which  account  for 
more than  eighty  per  cent of the  total  mined. According to  Table  VII,  Appendix 
B,  these six states produced 302 million  tons  in 1934. The  great  bulk of the 
coal  moved  on the  Great  Lakes is  mined  in  these  states  from  where  it  moves 
by  rail  principally  to  Lake  Erie  ports  to be loaded.  New  England’s  as well 
as  New  York’s  supplies  are  drawn chiefly from  West  Virginia  and  western 
Pennsylvania,  about  half of which  moves by  rail  to  Philadelphia,  Baltimore, 
and  Hampton  Roads,  and  thence  by  water  to  New  York  and  New  England 
points. I n  estimating  the possible  movement of coal  via  the  proposed  deep 
waterway, no appraisal  has  been  made of the  effect of the development of 
electric  energy  in  the  International  Rapids  section of the S t .  Lawrence on the 
present  demand  for  coal  in  New  York  and  New  England. 

84. I n  respect to  a  possible  movement  from  western  Pennsylvania  to 
Albany  and  New York City  by  way of the proposed  waterway,  the  rail  rate 
from  those fields to  Cleveland,  for  example,  avcrages $1.60 per  ton. It is 
estimated  that  the  rate on soft coal  from  Lake  Eric  to  Albany  and  New  York 
by  way of the proposed  waterway  would  be $1.27 and $1.53 respectively.  This 
gives a total  rail-canal  rate  via  Cleveland t o  New  York of $3.13. The all-rail 
rate  from  western  Pennsylvania  fields  to  New  York  is $3.22. This  is nine 
cents  in excess of the possible  waterway  rate. I n  view of the  other  competitive 
rail-water  rate,  that  is,  via  Baltimore or Norfolk,  it is  questionable  whether 
any  sub.stantia1  tonnage  might be expected. The  all-rail  rate  from western 
Pennsylvania  fields  to  Albany  is  the  same  as  to  New  York, $3.22 per  ton.  The 
rail-waterway  rate is  estimated  to  be $2.87 while the  rail-ocean-river  rate  for 
West  Virginia  coal  via  Baltimore,  it  is  estimated,  would  be  about $3.25. It 
would  appcar,  therefore,  that  a  movement of soft  coal to  Albany  might be 
expected to be attracted  to  the proposed  waterway.  The  exact  receipts  in  the 
Albany  area  are  not  known  but  it  is  thought  that  annual  amounts  are  between 
four  and five  million  tons,  much of which  moves  on  into  western  New  England. 
Inasmuch  as  coal  traffic  is  seasonal,  being  heaviest  in  the  winter  months when 
the  waterway would be closed,  it  is  not  possible that  the proposed route would 
tlc1)rivc tllc rails of more than half of this traffic. 

85. Another  movement  that  appears  likely  is  that  from  Lake  Erie  into 
Lake  Champlain,  to  Burlington or Plattsburg, for example. It is  estimated  that 
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a  rail-water  rate of $2.79 per  ton  might be possible to  these  ports  from  western 
Pennsylvania  fields  via  Cleveland.  In  the  absence of the existing all-rail  rate 
from  these fields to  Burlington,  the  rate t o  Albany, $3.22 per ton is  assumed, 
indicating a saving of about  forty-five  cents  per  ton. It is  believed that  this 
figure  is  a  very  reasonable  estimate  in view of the possibility of securing  return 
loads of ore,  as  pointed  out  in  a  previous  paragraph. As in  the case of Albany, 
the  exact  soft  coal  requirements of Vermont  are  not  known.  In a recent  year 
the  industries of Vermont  consumed  slightly  over 300,000 tons. 

86. Computed  in  a  similar  manner,  the  prospective  rate  via  Cleveland  to 
Boston  would be considerably less than  the  all-rail  rate iron1 western  Pennsyl- 
vania fields to  Boston,  but  the  movement  would  be closely competitive  with 
the rate  by  way of rail-water  out of Norfolk or Baltimore. It is  doubtful if 
the  spread  between  the  rates  would  be sufficient to  attract coal  traffic for  Boston 
to  the proposed  waterway. 

87. Oil, crude  and refined.-On the  Great  Lakes,  the  major  portion of this 
trade  is in  gasoline and kerosene  shipped  in  bulk  from  Indiana  Harbor  where 
i t  is  received by  pipe line. I n  1934, slightly  more  than 1,500,000 tons of refined 
products were shipped  out.  Much of i t  moved  into  Lake  Superior,  the  ports 
of Duluth-Superior  received  about 440,000 tons.  There  is a movement  from 
refineries at  Sarnia,  Ontario,  eastward  through  Lake  Erie  and  the  Welland  Ship 
Canal  to  Canadian  ports on Lake  Ontario  and  the St. Lawrence  River;  there 
is also a westward  movement  from  refineries  in  Quebec  and  eastern  Ontario. 
I n  1934, 390,000 tons,  about  half of which was  gasoline,  moved  eastward  through 
the  Welland  Ship  Canal,  while 328,000 tons, chiefly  gasoline,  moved  westward. 

88. The  movement of petroleum  products  through  the New York  State 
Bargc. Canal  system  during  the  past  seven  seasons is shown in Table IX, 
Appendix B. Thi's  traffic  has  increased  sharply  since 1929. The  tonnage of 
1935 accounted  for  forty  per  cent of the  total  amount of freight  moved  through 
the  canal  system.  The  bulk of the  movement,  eighty-nine  per  cent or 1,513,000 
tons  in 1934, moved  by  way of the  Erie division. Little, if any, of this traffic 
could be expected to be  drawn  to  the proposed Lake  Champlain  route because 
at  Waterford, 2 .5  miles  above  Troy,  the  Erie  division  and  the  Champlain 
division part  at  almost  right angles.  However,  the  trend  in  the  movement of 
this  commodity  through  the  Champlain  division of the  canal  has been steadily 
upward  during  the  past six  seasons,  increasing  from 34,000 tons  in 1930 t o  
145,000 tons  in 1935, to  Lake  Champlain port's  alone. The  potential  movement 
of petroleum  products  over  the  proposed  waterway  is  estimated  at 300,000 tons. 

89. Lumber.-The area  lying  adjacent  to  the  Great  Lakes relies  briefly 
upon  other  sections of the  country for its  higher-grade  lumber needs.  Yellow 
pine  moves int.0 the  Lakes region  from  Gulf of Mexico ports  by  rail at  the  rate 
of 459 cents  per  hundred  to  Buffalo  and a t  slightly lower rates  to  Cleveland  and 
Ohieago,  while the coastwise rate  to  New York from  the Gulf  is about  forty- 
two  cents  per  hundred. It is apparent,  therefore,  that  shipments  from  Pacific 
coast  ports  to ports on Lake  Champlain  and on the  Great  Lakes  would be the 
only  lumber to be attracted  to  the  Lake  Champlain  waterway.  Several of the 
vessels  now  engaging in  the  lumber  trade between the  north  Pacific  and  Albany 
are of sizes that  would  permit  them to  operate  in  this  service  through  a  waterway 
twenty-seven  feet  in  depth.  The  normal  receipts of lumber  in  the  Great  Lakes 
area  from  outside  sources  are  estimated to  be  between  three  and  four  million 
tons,  However,  during  the  past few years  a  much  lesser  figure  has  supplied 
the  needs,  as  indicated  by  the  sharp decline in  construction  contracts,  freight- 
car  loadings of forest  products,  and  factory  employment  in  sawmills.  The 
potential  lumber  tonnage  estimated  for  the  proposed  waterway is 91E0,OOO 
annually. 
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90.  Sulphur.-This bulk  commodity  is one of the  large  tonnage  items  being 
transported  westward on the  New Yorlr State  Barge  Canal  for  consumption 
in  the  Great  Lakes region. I n  1935 this  movement  amounted t o  182,491  tons, 
as  shown  in  Table IX, Appendix 13. It is  probable  that  the proposed  deep 
watcrway  would  attract  most of the  sulphur traffic  for the  Great  Lakes  area. 
A potential  tonnage of 300,000  is estimatcd  for  movement. 

91. PACIiAGE FREIcwr.-This class of freight on the  Great  Lakes is  com- 
posed of a wide variety of articles  and  is of small  tonnage  comparcd  with  the 
movcmcnts of bulk  freight.  Leading  items of package-freight traffic are auto- 
mobiles, copper, flour and  feed,  pig  and  manufactured  iron  and  steel,  sugar,  and 
gencral  merchandise.  The  estimates  herein  assumed  that  shippcrs  might be 
willing to so rearrange  their  system of distribution  as t o  use  one means of trans- 
port,ation, say five months,  and  another  for  seven  months of the  year. 

92. Automobiles and Parts.--4pproximately  eighty  per  cent of the  auto- 
mobile  production of this clountry is concentrated  in t'lw area  adjacent  to the 
Great Lakes. Based  on  the  total  registrations of 26,221,000  vehicles in  1935, 
about  thirty per cent,  including  trucks,  are  located  in  the  area  tributary  to 
the  eastern end of the proposed  waterway  and  thirty-one  per  cent of total 
registration  is  divided  among  those  States  having  ocean  ports  on the  Atlantic, 
Gulf,  and  Pacific  coasts. I n  respect  to  passenger cars alone,  over 3,000,000 
new  vehicles  were  registjcred in  the  United  Sta,tes  in 1935. Of this  total,  about 
780,000 registrations  were in the  States located  in  the  eastern,  area of the 
proposed Lake  Champlain  routc.  In  addition,  approximately 795,0010 were 
registered  in  those  States  having occan outlets  along  the  Atlantic-Gulf-Pacific 
coastal  rim. 

93. The  transportation of automobiles  and  t'rucks  has  risen  to  a  place of 
importance  in  the  Lakes  trade  during  the  past  ten  years. One company  has 
equipped  twelve  vessels  which  engage  almost  exclusively  in  carrying  motor 
vehicles.  One of the  boats,  a  converted  ore  ship,  can  carry 400 units per trip 
between Detroit  and  Cleveland. I n  1935,  shipments  out of Det'roit by lake 
amounted  to 342,820 tons;  from  Buffalo, 14,291 tons;  and  from  Cleveland,  8,781 
tons;  a  total of 365,892 tons which  closely approximates 280,000  vehicles,  con- 
sidering  the  average  weight  to be 1.3 tons  per  car.  Receipts  at these  port,s 
during  the  same  season  were 15,865 tons, 192,617 tons,  and 124,531 tons, 
respectively.  At  Lake  Michigan  ports,  shipments  from  Muskegon  amounted 
to  35,869 tom;  and  from  Milwaukee, 3,793 tons.  Receipts of automobiles a t  
these  ports were  4,916 tons,  and 53,062 tons  respectively, 

94.  Based on  data published by  the  Automobile  Manufacturers Associa- 
tion,  approximately 500,000  vehicles  is  a  reasonable  estimate of the  number 
shipped  from  the  Great  Lakes region to  the  area  tributary  to  the  eastern end 
of the proposed Lake  Champlain  waterway. It is  estimated  that  one-third 
of this figure  might  move  by  way of the proposed  water  route,  giving  a  potential 
traffic of 170,000  vehicles or  about 225,000 tons. 

95.  Sugar.-The movement of this  commodity on the  Great  Lakes is  chiefly 
westward  from  Buffalo  and  Erie. In  recent  years refined  sugar  has become  one 
of the  leading  items of interstate  tonnage  moving  through  the  New York State 
Barge  Canal. (See Table IX, Appendix  B.) The traffic  originatels at  the  Atlantic 
coast  refineries  with  destinations  being  principally  Buffalo,  Chicago,  Detroit, 
Toledo,  and  Cleveland,  in  that  order  in 1934. The  entire  sugar  tonnage  that 
might move on the proposed  waterway,  however,  was  included  under  the 
estimate of import  tonnage  in  Table 11, Appendix B. 
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96. Flour and Feed-Eastbound  shipments of domestic flour through  the 
So0 averaged  about  326,000  tons  during  the  five-year  period  from 1930 to 1934. 
Shipments  out of Chicago  area  by  lake  averaged 118,000 tons.  Likewise 
reccipts at  Detroit  averaged 3,000 tons, a t  Buffalo 406,000 tons,  and  at  Erie 38,000 
tons. It will be  seen that total  receipts  at t,he lower ports chcck rather closely 
with  total  shipments  through  the So0 and  from  Chicago. 

97. Statistical  data do not  show  separately  the  shipments of flour and feed 
from  Milwaukee;  the  average of the  two  combined  has been  320,000 tons  during 
the  five-year  period  stated  above.  Shipments of feed out of the  Chicago  area 
by  lake  averaged 53,000 tons.  At Buffalo and Erie  differentiation  between  feed 
and  other mill products is now shown in a11 yenrs.  Rcccipts at  tllese t.wo ports 
closely approximate  the  shipments  from  hlilwaukcc  and  Chicago. A total 
interlake  movement of approximately one million  tons is thus  indicated. 

98. The excess of Consumption  over prmluction  in  the  region  bordering 
on  the  eastern  section of the  proposed decp waterway is estimated  to be 
roughly 2,000,000 tons  annually, of which  about  1,400,000  tons  may be 
assumed  to  move  during  the  season of navigation. In  view of the  adaptability 
of this  type of t,onnage  for  water  transportat,ion,  it  is  estimated  that a move- 
ment of around 1,000,000 tons  might be conaitlcred potential for the  proposed 
deep  waterway. 

99. Copper.-In a  recent  year  approximately 171,000 tons of copper  were 
produced  in  Montana  and  Michigan.  The  eastbound  movement of domestic 
copper  through  Saint  Marys  River  has  averaged  33,000  tons  during  the  six-year 
period 1929-1934. Average  receipts a t  Buffalo  and  Erie  have been approximately 
13,000 tons, which  figure, it is  believed, closely indicates  the  extent of present 
lake-rail  movement. It is  estimated  that onc-half the copper produced in 
Montana  and  Michigan  moves  into  the  area  t.ributary t o  the  eastern  end of 
the  proposed  waterway  and  that 50,000 tons  might be expected to move  during 
the open  season. An export  movement  to  certain  markets is indicated  in  Table 
111, Appendix B. 

100. Iron and steel.-The movement in all  directions on the  Great  Lakes of 
iron  and  steel  in  unmanufactured  forms  and in  rolled forms,  during  the  period 
1929-1934, averaged 865,000 tons, with  the former averaging 1.166,OOO tons 
and  the  latter, 565,000 tons. On the  New  York  State  Barge  Canal,  the  average 
tonnage of pig iron and  billets,  during  the  period 1930-1934, was 61,000  tcons, 
sncl othcr iron nnti  steel  articles, 116,000 tons. I n  view of the  consumption of 
iron and stcel dorig the seaboard  during reccnt ycnrs, a potential  movement of 
ahout 226,000 tons,  including  production of pig at  Port  Henry  and  Troy,  is 
assumed. 

101. M e a t  and Dail-y Products.-The major  portion of thesc commodities 
for  eastern  consumption  and  export  originate in the  Great Lakes area. I n  
respect t o  dairy  products  done  the eastward Inowmcnt. on the  Great, Lakes is 
impres'sive. In  1921, almost  20  million  pounds or 10,000 tons  moved  from 
Duluth  cast'ward by water; in 1931,  tlle eastward trnfIic >11110~11ted to 138 mil!ion 
pounds or 69,000 tons,  and  in 1934, about. 50,000 tons.  Special  equipment  is 
required for the hantil~ing of meat and dairy  products  and it, is possible that  
a substantial  through  trade,  in  refrigerator  ships,  might be developed  by  way 
of the propos'ed deep  waterway.  Exports  to  tributary foreign market,s  are sholyn 
in  Table 111, Appendix 13. Possible  domcstic  movements  arc  included  in  the 
following estimate of general  merchandise. 

102. Genom1 MercilrLntJise.-~Vhile the  combined  total of the specific com- 
modities  treated  in  the  preceding  paragraphs would account  for  the  great.er 
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portion of potential  package  freight  tonnage, as1 i t  does of the  present  lake- 
rail  movement,  there  would,  no  doubt,  be  a  considerable  amount of general 
merchandise or  miscellaneous  package  freight  drawn t o  the proposed  water- 
way. It is  believed reasonable  to  assume  that  the  item,s  mentioned  in  the 
preceding paragraphs would account for about  three-quarters of the  total 
movcment, with thc  potential,  mo'vement of gencral  merchandise being  one- 
quarter or approximately 500,000 tons. 

103. Total  United  States  Domestic Commerce.-'The total of United  Stat,es 
domestic traffic estimated  as  potential  for  movement on the proposed Lake 
Champlain  Waterway is as follo,ws: 

Bulk frci&-- 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lumber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sulphur.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Automobiles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hour  and  feed.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pig and  mankfactured iron.. 
Copper. 

General  merchandise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Package h i g h -  

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

2,000,000 to;. 
300,000 
900,000 :: 
300.000 

1,000,000 
225,000 :: 
225,000 
50,000 :: 

500,000 " 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,500,000 " 

TABLE IV 

SHIPMENTS O F  IRON  ORE O N  THE  GREAT  LAKES 

(Quantities expressed in tons) 

I I I 
Eastbound 

ports ports Ste. Marie 

Received at Received a t  
Year through 

Sault Michigan Lake Lake  Erie 

- 

1928.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18,814,806  4,944,23F  22,226,025 1933 
3,559,183 1932.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,485,238 8,062,217 24,221,819 1931.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,743,627 14,051,944  46,990,351 1930.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

48,910,257 18, GOR, 684 64,827,025 1929.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
41,786,497 15,974, 693 53,225,102 

641,760 3,170,944 
1934.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,945,299  5,742,381 18,270,591 
1936.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,283,106  7,204,024 23,415,421 

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

~ 

SOURCE: Annual Reports, Chief of Engineers, Part 2. 

TABLE V 
RECEIPTS OF IRON  ORE BY RAIL AT CERTAIN  EAHTEKN  POINTS FROM 

LAKE ERIE I'ORTH 

(Quantities  expressed in tons) 

I 

Year Pennsylvania 
To  eastern 

n.nd _ I " I L  Maryland ( I )  

tons 
1930 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2,731 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5,025 1933 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4,465 1932 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,653 1931 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l Q G ,  151 

~ ~ 

SOURCE: Thc T,alce Ruperior Iron Ore  Association,  Cleveland,  Ohio. 
(l) Principally  Steelton,  Bethlehem,  and  Philadelphia,  Pennsylvania, and Sparrow Point,  Maryland. 
No shipments  moved to  Troy, N.Y. during this five-year  period. 



T l B L E  VI  
IMPORTS OF IRON ORE AT I3ALTIMORE, M.~RPLhNII  

!Qu:tnlities rxprcssctl i n  tons) 

Year Amount - 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1929.. 

1931.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2,366,446 

1932.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
992,690 

1933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
565,566 

1,225,986 1935.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1, 136,550 1934,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

780,454 

1930.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,120,446 

SOURCE: Annual Reports, Chief o f  Engineers, Volume 2. 

TABLE  VII. 
PRODUCTION O F  BITUMINOUS COAL BY LEADING  STATES, 1926-1934 

(Quantities  exnresscd in millions of tons) . _  

State 1 1926-1930 1 lg30 
Average 

IllinoiF. ................................ 

51 61 Kentucky.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
121 136 West  Virginia ........................... 
124 137 Pennsylvania.. ......................... 
23  21 Ohio.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 18 Indiana. ............................... 
54  57 

Total 6 States.. ........................ I t!! I 468 
389 

Total 1i.S .............................. 
Percentage 6 States of Total U.8 ........ 83 

1931 

44 
14 
20 
98 

101 
40 

317 
382 
83 

.__ 

1932 

33 
13  14 
14 
75 

20 
79 

86 
35 

94 
31 

256  275 

83  82 
310 1 334 

1934 

41 
15 

89 
21 

98 
38 

302 
358 
84 

TABLE VI11 
MOVEMENT OF COAL O N  THE  GREAT LAKES 

(Quantities exDresaed  in tons) . -  

Year 
" 

1924.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,860,815 2,918,541 22,941,974 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1930.. 
39,254,577 1,321,328 37,933,249 1929.. 
38,072,060 1,232,137 36,839,923 

1931.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,415,291 761,068 

31,776,654  425,301 31,351,353 1933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24,857,369 293,978 24,503,391 1932.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
31,176,359 

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

SOURCE: Annual Report, Lake  Carriers' Association. 

TABLE IX 
MOVEMENT OF PETROLEUM  PRODUCTS,  SULPI-IUR,  AND  SUGAR O N  

(Quantities  expressed in tons) 
NEW YORK  STATE  BARGE  CANAL  SYSTEM, 1929-1935 

Year Petroleum sulphur products Sugar 
- 

1929.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,453 226,859  474,482 
1930.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12_5,378 889,476  1931.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
128,290 206,345 737,484 
303,973 

1932.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  983,036 
198,110 1,365,338 1933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

401,997 18,597 
406,273 

1934.. ...................................................... 1,698,731 178,782 199,540 
1935.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195,036 182,491 1,805,797 

Hou~cs :  Annual Reports, Superintendent, Dcpmtment of Public  Works, S t a k  o f  New York. 



ST. LAWRENCE WATERWAY 

On  January 21,  1920, tlhe Government of the  United  States,  with  the con- 
currence of the  Canadian  Government,  referred to  the  International  Joint  Com- 
mission for  investigation  and  report,  under  the  terms of Article IX of the  Treaty 
of January 11, 1909,  certain  questions  relating  to  the  improvement of the St. 
Lawrence  River  between  Lake  Ontario  and  Montreal  for  navigation  and power. 

These  questions  are  as follows:- 
(' Question 1.-What further  improvement  in  the  St.  Lawrence  River, 

between  Montreal  and  Lake  Ontario,  is  necessary  to  makc  the  same  navig- 
able for deep-draft vessels of either  the  lake  or  ocean-going  type;  what  draft 
of water is recommended;  and  what  is +he estimated  cost? 
In  answering  this  question  the  Commission  is  requested  to consider:- 
( a )  Navigation  interest,s  alone,  whether  by  the  constnlction of locks and 

dams  in  the  river;  by  side  canals  with  the  necessary !oclts; or by a com- 
bi1:ntion 01 the two. 

( b )  The  combination of navigation  and power interests t,o obtain  the  great- 
est  beneficial  use of the  waters of the  river. 
Question 11.-Which of the schemes submitted  by  the  Government or 

other  engineers  is  preferred,  and  why? 
Question 111.-Under what  general  method of procedure  and  in  what 

general  order  shall  the  various  physical  and  administrative  features of t,he 
improvement be carried  out? 

Question 1V.-Upon what  basis  shall  the  capital  cost of the  completed 
improvement be apportioned t.o each  country? 

Question V.-Upon what  basis  shall  the  costs of operation  and  main- 
tenance  be  apportioned  to  each  country? 

Question VI.-What method of control is recommended for the opera- 
tion of the  improved  waterway  to  secure  its  most beneficial use? 

Question VI1.-Will regulating  Lake  Ontario  increase  the  low-water 
flow in  the St. Lawrence  Ship  Channel below Montreal? And if so, to what 
extent  and  at  what  additional  cost? 

Question VII1.-To what  extent will the  improvement  develop  the 
resources,  commerce,  and  industry of each  country? 

Question 1X.-What traffic, both  incoming  and  outgoing,  in  kind  and 
quantity,  is  likely  to  be  carried  upon  the proposed route,  both a t  its incep- 
tion  and  in  the  future,  consideration  to  be  given  not  only t,o present,  condi- 
tions,  but  to  probable  changes  therein  resulting  from t,he development 'of 
industrial  activities  due  to  availability of large  quantities of hydraulic 
power?" 
In  interpreting  the  reference,  the  Commission  found  it  necessary to  take 

into cwn,4tlcration the whole system of ra terways from the head of the  Great 
Lakes to tlle sea. 

Because of i ts  close relationship to the  subject-matter of the  Champlain Report, it was 

in  connection with  the  St.  Lawrence  Navigation  and  Power  problem,  and  the  text oE the  Treaty 
considered  desirable to include in this Appendix a summu'y of the rcwll~tr: of the inv,pstigations 

on the  same  subject. 

160 
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The t,wo Governmen,ts  each  appointed  an  engineer  from  its own  services to 
assist  the  Commission in carrying  out  its  investigation, Colonel W. P. Wooten 
of  the Corps of Engineers, U.S. Army, being the  American  engineer,  and 
W. A. Bowden, Chief Engineer of the  Department of Railways  and  Canals, 
being  th'e  Canadi,an en,gineer. Thew .engineers  were  supplied  with  instruc- 
tions by the  two  Governments  and were assisted by a  competent  staff on each 
side. 

As a preliminary  step  the  Commission  conferred a t  Buffalo,  in  March 
1920, with  representatives of various  commercial  and  other  organizations  as to 
the  general  scope of the  investigation  and  the  main  aspects of the  problem. 

Thereafter  the  Commission  held  public  hearings  at  various  points on both 
sides of the  international  boundary  from  Boston,  New  York  and  Montreal 
in  the  east,  to  Boise  and  Calgary  in  the  west.  At  these  thirty-six  separate 
hearings,  some 7,462 pages of testimony were taken, which with  the  addition 
of documents  subsequently filed with  the  Commission,  made  altogether over 
8,000 pages of testimony.  This  vast  accumulation of data  was  aft.erwards 
summarized  and  analyzed  in a volume of 706 pages  with a very  complete 
index. Neither  hearings  nor  summary were, however,  printed. 

On  July 2, 1921, the  Engineering  Board, consist'in:g of Messrs.  Wooten 
and  Bowden, filed with  the  Commission  the  text of its  Report on the engi- 
neering  features of the  investigation,  together  with  a  number of drawings.  At 
subsequent  dates det.aiJed estimates  werc  filed,  with two, separate  reports 
on  the  Regulation of Lake  Ontario,  as well as  the  bala,nce of the  drawings. 

In  order  to  get  all  possible  light on the  problems,  the  Commission  invited 
all  interested  engineers  to  examine  the  Report of Messrs. Wooten  and  Bowden 
and  to  submit  comments  or  criticisms  or  alternative  schemes. 

At  a  meeting  in  Ottawa  in  October, 1921, the  material so filed was con- 
sidered by  the  Commission in consultation  with  the  Engineering  Board. 

I n  Nov'ember,  the  Hydro-Electric  Power  Commission of Ontario  and  the 
New  York  and  Ontario  Power  Company filed with  the  Commission  alternative 
plans  for  the  development of the St. Lawrence.  Hugh L. Cooper  and  Company 
had  already  submitted  an  alternative  plan. 

On  November 14, 1921, a  final  hearin,g  was  held at   Ottawa  at  which 
ab1 engineers  interested  in  the  technical  features of the  investigation  were  given 
an  opportunity of discussin,g both  the  Report  of  the  Engineering  Board  and  the 
various  alternative  schemes  submitted. 

In  the  report of the  Engineering  Board,  the  upper St. Lawrence is divided 
into five sections;  first,  Montreal  harbour to deep  water  in  Lake St. Lo'uis;  second, 
deep  water  in  Lake St. Loutis to  outer  end of breakwater a t   Lake  St. Francis, 
terminus of proposed  ship  canal  between  Lake St. Louis  and  Lake  St.  Francis; 
third,  outer  end of the  breakwater  above  'mentioned  to lower ends of St. Regis 
island;  fourth, lower end of St. Regis  island  to  Chimney  Point;  fifth,  Chimney 
Point  to  Lake  Ontario. 

The fol'lowing is  the  summary of the  Conclusions  and  Recommendations of 
the  Engineers,:- 

A. That  the  physical  condit'ions  are  favourable  for  improvements f0.r 
navigation  which will be permanent,  and will have  very low upkeep costs. 

B. That  impro,vement of the  entire  reach  from  Montreal  to  Lake 
Ontario  for  navigation  alone is feasible, but  the loss o,f the 'power khat  can 
be  generated  as  a by-prolduct in some reajch'es is  not  warranhed. 

C. That  the development of nearly  all  the  potential power in  the  river, 
amounting  to  approxi,mately 4,100,000 horsepower,  can  be  m8ade as co- 
ordinate  parts o f  schemes  for  the  improvem,ent of navigation. 

54520-11 
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D. That   the simulltaneous  devlelopment of  such a Vast quantity  of 
power  is  not  a  sound economic procedure,  as  a  market  to  take  this 
output is not now in  existence,  and  can  not be expected  to  spring  into  being 
a t  once. 

E. That   the soun8d  method of procedure  is  to  improve fror navigation 
alone those reaches  where  side  ca#nals  and locks  ca,n most  economically  be 
U S C ~ ,  and  where  the  development of the power a t  some  future  time  is  not 
interfered  with  by  the  proposed  improvement;  and  in  that  part of the 
river  where  the  construction of locks  and  dams  offers  the  most  feasible 
mea,nS of improving  navigation  to  provide fohr the  deve8Jopment of the 
inic,ident,al power  obtainable  as  a  result of the  heads  creat3ed  by  the  dams. 

F. That  the  improvement of the  first  division,  from  Montreal  Harbour 
to Lake St,. Louis, be made  by  locks  and  side  canal on the Ville Emard 
route,  as  shown  on  drawings No. 1,  P1, 2, and P2. That  the  canal  sections 
be excavated  for a depth of 25 feet,  and  a  bottom  width  varying  from 220 
feet in  through  cuttings  to 450 feet  in  submerged or submarine  channels. 
That  provision  for  the  futurc  widening o,f this  waterway be made  from 
Victoria  Bridge to  west of the  town of Verdun.  That  the l'o'cks be built  for 
an  eventual  depth of 31) feet  over  the  sills. A detailed  description of the 
improvement will  be found  in  paragraphs 28 t o  45. The cost for this 
i,mprovement is e,stimated to  be $55,783,000. The  annual  cost of operation, 
maintenance,  and  deprecia'tion will  be $350,000. That  whenever 30-foot 
depth  for  navigat.ion  is  warranted  the  additional  work  required  in  tho 
first  division  to  obtain  the  same will be the  construction of a  concrete  dam, 
with  control  gates  across  thc  river at  the  Lachine  Rapid's,  and  the  raising of 
the  side  walls of the  canal  sections a t   a n  estimated  cost of $12,944,000. 

G. That   the  ice conditions  in  this  division olf the  river  make  the 
development of  polwer more unclertain and  more exp:ensive than   a t  
other  sites  higher up, and  the  head t,llat,  would  be available is dependant 
to a  considerable  extent on the  amelioration of ice conditions  by power 
development  in  division No. 2, which  development  should be made before 
that  in  division No. 1 is  begun.  When  the  development of this power is 
required  it  can be made  by  the  expenditure of $83,797,000 in  addition  to 
that  required to comp1,ete the improvemmt for 30-foot navigation. 

€I. That  the  improvement of the  second  division  from  Lake  St.  Louis 
to  Lake St. Francis  can be made  in  either of two  ways.  The  first of these 
is by means of a  side  canal  from Me1,ocheville to  Hungry  Bay  with  flight 
locks a t  Melocheville, as' shown on drawings No. 4, P4, 5 ,  and P5, and  as 
d,escribed in  pamragra8phs 58 t o  64. The eskimated  cost o,f the  works  for  a 
depth of 25 feet, a least  prism  width a t  bottom of 220, and  with  banks 
and  bridges  placed  for a future  widenling  to 400 feet,  and  locks  and  other 
structures  designed  for  a  depth of 30 feet, is $3'6,590,000. The  annual cost 
,of operation,  maint'enance,  and  depreciation will b.e $400,000. That  the 
e.stimated'  cost of d,eepening the  canal  in  future so a s  to afford a  depth of 30 
feet is $3,110,000. That  t'lle development of the power in  this  stretch of the 
river  can be made  in  future wit,llout interfering  with  the  use of thcse navi- 
gation  works.  The  amount ,of power that  could  be developed  in  this 
manner would  be about 1,560,000 horsepower,  and  the cost is estimated a t  
$151,688,000. 

I. That  an a1,ternative  method of improvin,g  the  division  from  Lake St. 
Louis t o  Lake St.  Francis  is  by  means of a dam  across  the  river  about  half- 
way between the head of Lake St. Louis and the foot of Lake St. Francis 
and  a  side  canal  with  two lmocks from  the pool created  by  this  dam  to  the 
Vaudreuil  arm of Lake St. Louis. It also requires a partial  dam  and a lock 
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at  Coteau  Rapids.  The  estimat,ed  cost of this  waterway  for  a dept,h of 25 
feet,  a  least  prism  width of 220 feet,  and  with  locks  and  other  structures 
designed  for 30 feet,  is $49,709,000. The  ann'ual  cost of operaLion, main- 
tenance,  and  depreciation will  be $400,000. The;  cost  to deepen it to 30 feet 
a t  a  later  date  is $5,481,000, a,nd  the  amount of power tha t  could be 
developed  by  the  construction of a  power  canal from the pool above  the  dam 
at  Point  au  Biron  to  a  power  house  just,  north of Cascades  Point,  would  be 
about 1,5'60,090 horsepower,  and it.s  cost is estimated at $124,468,000. 

J. That  if the  alternate  method were adopted  the  cost of the  future 
development of  power in  this  stretch would be $27,220,000 less t,han 
if the  first  method  were  adopted.  Present  injurious' ice conditions  in 
the  river below  would  be mitigated  by  the  adoption of this  project. But  
these  benefits  would be secured  by  an  increase  in first cost of the  navigation 
improvements of $13,119,000, and  by  an  additional  increase of $2,371,000 
when 31)-foot navigation  is  required. The eventual  saving would theref'ore 
be $€1,73~0,000,  but if the  development of power  were delayed  more  than 
11 years,  interest  being  taken a t  6  per  cent, the  advantage  in  cost  would 
lie with  the  first pro,iect. It is believed that   the  power  recornmended for 
development  in  the  fourth  division will meet  all  market  requirements  for 
more  than 11 years. For this  reason  the  project for nn improvement  by 
canal  from  Mclocheville to Hungry  Bay  is  recommended  in  preference  to 
the  alternate  project. 

I<. That  the  improvement of the  third  division,  Lake  St.  Francis to  
the  head of St' .  Regis  Island, be carried  out  by  the  dredging of a  channel 
450 feet wide and  25  feet  deep a t  low water.  The  estimated cost, of the 
recommended  improvement  is $1,158,000. The  annual  maintenance  cost 
will be $30,000. That  an  additional  &foot  depth  (same  bottom  width of 
channel)  can be secured  through  this  division at  any  future  time  without 
interfering  with  navigation  and at  an  estimated  cost of $662,000. 

L. That  the  improvement of the  fourth  division  from  the  foot of St. 
Regis  Island below Cornwall  to  Chimney  Point  near  Ogdensburg be made 
by  a d m  at  Long  Sault  Rapids  and  side  canals  with  locks  from  the pool 
created by this  dam  to a junction  with  the  river a t  Cornwall;  also  by  a 
dam  with  side  canal  and  lock a t  Ogden  Island  near  Waddington, N.Y.; 
by considerable  channel  enlargement below Cornwall  and  in  the  stretch 
bebeen  the  head of Ogden Island  and  deep  water  above  Galop  Rapids, 
which is made  necessary  to  secure  the  depth  required  to  meet  the  changed 
ice and flow conditions  in  the river which will result from the  construction 
of the  dams  above  described;  and  by  the  development of the  power 
incidentally  made  available  by  raising  the  normal  wat,er level. The works 
for  this  improvement  are shown  on drawings Nos. 9 to  14,  inclusive,  and 
P9  to  P14,  inclusive,  and  are  described  in  paragraphs 99 to' 157. 

The  project  recommended  provides  a  depth of 308 feet in all lock 
structures  and  a  depth of 25  feet  in  channels  except  where  a  greater  depth 
is  required  to  discharge,  without  unduly  great velocities', the  water  from 
Lake  Ontario  under  the new conditions  created  by  the  works  proposed. 
That.  the  estimated  cost of this  project,  including  the  installation of 
hydraulic  and  electrical  machinery for the  development of the  power,  is 
$159,097,200. That   the power output will be  about 1,464,0010 horsepower. 
That  the  annual  cost of operation,  maintenance,  and  depreciation  will be 
$1,762,000, of which $1,457,000 is  properly  chargeable  to  the  development 
of power. That  the  estimated cost for securing 30 feet  depth  for  navigation 
in the future is $1,270',180 additional. 

54520-1 1 $ 
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M. That  the execution of the  project  as  recommended will make  it 
possible a t  a  lat,er  date  to  raise  the  structures at   Barnhart   Island  and  to 
dredge  the  tailrace so as  to  fully  utilize  whatever  head  the  operation of 
the  works  may  show  to be economically  practicable. 

N. That the  improvement of the  fifth  division will require  the  removal 
of certain  shoals  and  the  widening  and  straightening of the preslent 
channel.  The  estimated cost of the  work is $100,000, and  the  annual  cost 
of operation  and  maintenance  is $20,(EOO. 

0. That  the  total  cost of improvement  from  Montreal  to  Lake  Ontario, 
as recommended  above, to afford 25 feet a t  present,  with  such  provisions 
that  a  30-foot  depth  may  be  secured a t  a  later  date  without  interfering 
with  the use of the  waterway, is $252,728,200. This  includes  the  cost of 
developing 1,464,O'OQ horsepower. That  the  total  annual cost of operation, 
nlaintenance,  and  depreciation of these works is $2,562,0141). Of this  sum 
$1,457,000 is properly  chargeable to the  operation,  maintenance,  and 
depreciation of power plants.  That  the  estimated co'st of increasling the 
navigable  depth  throughout  the  entire  stretch  to 30 feet at  a  later  date  is 
$17,986,180. 

P. That  if the  improvemenk  are  carried on simultaneously  it will  be 
possible to complete  them  in  eight  years from the  time  the  work is begun, 
if funds  are  made  available as fast  as  needed. 

Q. That  the  construction of the Ogden Island  Darn  affords  a  control 
over  the level of Lake  Ontario  and  the flow in the St,. Lawrence  River. 
That  this  control  can be  exercised so as to  raise  thc  mean level of Lake 
Ontario  without  causing it to  fluctuate  beyond  the  limits which it has 
reached  in  previous yeam  But  that  the  studies which have been made 
of this  problcm  fail  to show that  any  very  great  increase  in  the  natural 
low-water flows can  be  made  for  the  benefit of eit'her power or navigation 
in  Montreal  Harbor  and  the  ship  cllannel below. Independent  studies of 
results  to be obtained  by  the  application of different  rules for the  control 
of flow in  the  St.  Lawrence  have been made  by  the  two engineers and  are 
appended  hereto.  The studies1 are  based on different  opinions  as  to  the 
practicability of permitting flows in excess of certain  amounts  during  t,he 
winter months. Neither  engineer assumes any  res'ponsibility for the  studies 
,of the  other or the  assumptions on  whlch they  are  based,  but  the conclusions 
to be drawn  from  either of the  two  studies  are  those given above. 

R. That  th'e more intangible  assets t o  be  derived  from  this  im- 
provement,  such ~ t l ~  the  development of industries  in  both  countries,  the 
advantages of deep-water  navigation  from  the  ocean to  the  Great  Lakes, 
the  saving of coal,  and  the  improvement  in  railroad  freight  conditions, 
while o'f great  importance  to  the t'wo countries,  are  not cons'idered in  this 
report,  as  the  engineers  do  not  understand  that  their  instructions' cover 
an  investigation of these  matters. 
In  preparing  their  estimates  for  the  various  projects, it was  assumed  that 

the  locks  would have an  inside  length of 860 feet  and  a  width of 80 feet,  these 
dimensions  being  similar t o  those of the  new  W'elland  Ship  Canal.  The 
prism  width  adopted  was 220 feet  for  %-foot  navigation  and 200 feet  for 
30-foot navigation,  in  land  scct'ions  where  the  waterway is lined on either  side 
by  embankments or walls,  while  in  entirely  submerged or submarine  channels 
the  width  estimated on is1 4501 feet,  the  same  width  that is now in use in  t'he 
ship  channel below Montreal. 

On December 19, 19,21, tahe  Commission  completed  and eigned its  Report, 
which wats thereupon filed with  the  two  Governments. 



165 

, After  analyzing  the  great  mass of engineering  and economic data  gathered 
a t   the  public  hearings  and  otherwise,  the  Commission  summarized  its conclusions 
a s  follows: 

To sum up as briefly as) possible its conclusions in t,he matter of the 
proposed improvement of the St. Lawrence  River  between  Lake  Ontario 
and  Montreal,  the  Commission finds not#hing  in  the  evidence  to  warrant  the 
belief that  ocean-going vessels of suitable  draft could not  safely  navigate 
the  waters  in  question as we,ll as the  entire  wat,erway  from  the Gulf of St. 
Lawrence  to  the  head of the  Great  Lakes,  or  that  such vessels  would hesitate 
to do so if cargoes  were available. 

It finds that of the  various  alternative  routes  mentioned  from  the 
interior to the  seaboard,  none offers advan,tagesI comparable  with  those of 
the  natural  route  by  way of the St. Lawrence. 

As to  the economic practicability of the watderway, t,he  Commission 
finds that,  without  considering  the  probability of new traffic created  by 
the  opening of a water  route  to  the  seaboard,  there exists to-day, between 
the region economically  tributary to  the  Great  Lakes  and  overseas  points  as 
well as  between  the  same region and  the  Atlantic  and  Pacific  seaboards, 
a  volume of outbound  and  inboun,d  trade  that  might  reasonably  be expect'ed 
to seek  this  route  sufficient  to  justify  the expense involved  in  its  improvement. 

I t  finds  that, as1 between  the  American  and  Canadian  sides of the 
tributary  area,  the  former  contributes  very  much  the  larger  share of this 
foreign and coastwise trade,  and  in  all  probability will continue  to  do so 
for  many  years  to come. The benefits to be derived  from  the  opening of 
a water  route  to  the  sea will therefore  accrue  in  much  larger  measure  to 
American  than  to  Canadian  interests,  though it is  reasonable  to  assume  that 
eventually  the  advantages  may be more  evenly  distributed. 

It finds that  the  existing  means of transportation between the  tributary 
area in the  United  States  and  the  seaboard  are  altogether  inadequate,  that 
the  railroads  have  not  kept  pace  with t.he needs of the  country,  but  that  this 
does  not'  apply  to  the  Canadian  side of t'he  area,  where  railway  development 
is still in advance of population  and  production. 

While  the  Commission is conscious of the  fact  that  war  conditions  had 
something to  do  with  the  dislocation of railway traffic on the  United  States 
side of the  boundary,  and  that  various  other  factors  must be taken into 
account,  such  as  the congestion of traffic a t  certain  critical  points  between 
the  West  and  the  Atlantic  seaboard  commonly  referred  to  as " bottle-necks," 
and  the  abnormal  demand  for  cars  at  certain  times of the  year  to  carry  the 
peak  load of the  harvest, it  is convinced that  the  fundamental difficulty lies 
rather  in  the  phenomenal  growth of population  and  industry  throughout 
the midd!e western  and  western  States,  a  growth which the  railroads  have 
failed  to  keep  pace  with. 

The  solution of the  problem,  in  the  opinion of the  Commission, lies in 
the  utilization of every  practicable  means of communication,  and  particu- 
larly of the  wonderful  natural  wat.erway  extending  from  the  Atlantic  into 
the vcry hcart of the  contin'ent,,  t,ogether  with  the  development of such a 
syste,m o f  co-'operat,ion  beh-een  railways  and  wat.erways  as would a t  one 
and  thc  same  time  bring  the  load  the  railways  have t\o, carry  wit,hin  prac- 
ticable  limits,  and give the  West  an  additional  route  for  its foreign and 
coastwise  trade. 

Experi,encc has dem,onstrated  not  only  the  tremendous  im'portance of 
u-at'er comrnmunication t,o the foreign commerce of any  country but also' the 
manifest  advantages of linking  up  rail  and  water  routes. It. is bNeyolnd question 
that  the  phenomenal  industrial  development of Great  Britain  in mlodern 
times  has bcen due  very  largely to  her  ready  access  to  the  sea.  Great 
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Britain  has  no resources of iron,  yet she has  built  up  gigantic  steel  industries; 
she grows  no cotton,  yet  she  supplies  half  the  world  with  cotton  goods;  she 
produces  very  little wool, yet  her woollen mills  have  developed  into  an 
enormous  industry.  Her  merchant  marine  sail  the  scven  seas,  bringing  to 
her shores t,he raw  mat,erials  she needs for  hcr  industries,  and  carrying 
back  the  finished  products.  The  sea,  that  most  efficient,  most  adaptable, 
most  far-reaching,  most economical of thoroughfares, possessing practically 
all  the  advantages of land  transportation  with  few of its  disadvantages, 
has  made  Great  Britain  prosperous. 

And  what  water  transportation  has  done  for  Great  Britain  it  has  done 
in greater or less degree  for  other  nations  in  other  times. AEcess t o  the sea 
gave  the  diminutive  Republic of Venice preeminence  in the Mediterranean. 
It transformed  litt,le  Holland  from a comparat,ively  obscure  province into 
a  great  maritime  nation. I t  gave  to  Spain  her  period of greatness. It 
brought  Germany  before  the  war  within  almost  measurable  distan'ce of 
supremacy  in  tJhe  foreign  trade of the  world. 

The conclusion is obvious that, if countries that  had  for  the  most  part 
to  import  their  raw  materials  from  abroad were able  to  build  up a great 
foreign trade  because of their  ready access to  the sea, the region  econ,omically 
t,ributary  to  the  Great  Laltes,  with  its  limitless  resources,  its  raw  materials 
within  easy  reach,  its  facilities  for  industrial  expansion,  can  hardly  fail  to 
become an even greater  factor in the world's markets  than  it is to-day, if 
given a  practicable  and efficient water  route  to  the sea. 

Of scarcely less import,ance is the  linking  up of land  and  water  routes. 
Here also the experience of Europe is illumin'ating.  Belgium  and  England 
are  the  most  densely  populated  portions of Europe,  and  both  are  pre- 
eminently  industrial  nations,  Each possesses a n'etwork of railways  reach- 
ing  into  every corner of the  country,  yet each is to-day, desmpite its  very 
short  rail  haul  to  tidewater,  finding it necessary,  in  order to give adequate 
service  to congested areas,  to  link  up  the  railways  and  the  highways  with 
the  inland  waterways.  Despite  the difference in  area between these  countries 
and  the  region  tributary  to  the  Great  Lakes,  transportation  conditions  are 
not  altogether  dissimilar,  particularly in the  more congested areas of the 
Middle West,.  One finds in such  a  district as that  around  t'he  south  shore 
of Lake  Michigan  much  the  same  conditions of a rapidly  increasing con- 
centration of population  and  industry,  with  a  corresponding  concentration 
of rail  lines,  that is so n'oticeable  in England  and  Belgium.  And  similar 
con'ditions arc  quite  evidently  developing in the  territory  immediately 
tributary  to  Detroit,  Cleveland,  and  other  middle-western  cities. When 
these  cities  and  their  tributary  territory  are given  access to  the  sea,  they 
will  find it necessary,  in  order  to  secure  the  maximum  benefits  from  the new 
route, t o  roordinate  their  railways  and  highways wit,h the  great  waterway 
that' will he common to  them  all. The  advantages of co-operation will be 
found ns real in this case as in Europc, although  the  remedy  may be s'ome- 
what  different in character. 

An example on this  continent of the effective coordination of rail  and 
water  services is found  in  the  Canadian  Pacific  Railway,  which,  in con- 
jun,ction  with  its  rail  system  extending  from  ocran t o  ocran,  maintains 
lines of steamers  not  only on the  A4tlantic  and  the Pa,cific but  also  on  t.he 
Great  Lakes  and  the  inland waters of nritiah  Colnmhia. 

The whole question of the  distribution of cost] hap givrn thc Cornmissmion 
sonw concern. If t,he area  to be benefited  were all  in one country  the 
problem of fin'ancing tjhe  improvement would be a comparatively  simple 
one, hut as the  matter  stands  the  situation is complicated  not  merely  by 
the  fact  that  two  neighbouring  countries  are  joining in the  project,  but 
that  these  countries are unequal  in  population,  unequal  in  wealth,  unequal 
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in  their  ability  to  make effective use of the  waterway.  That is the  situation 
to-day,  but  it does not  necessarily  follow  that  it  will  always be the  situation. 
As the  years go by  the  relative  position of the  two  countries  will  doubtless 
change,  and  the  disproportion  between  their  population,  wealth,  and COm- 
merce  may  gradually  diminish.  In  the  meantime  the  fair an’d reasonable 
plan  appears  to be to  divide  the c,ost in  proportion to the  benefits  each 
receives. 

Objection  rnay  be  made  that  the proposed principle of dividing  the 
cost  in  proportion  to  the  benefits  each  country  derives  from  the  improve- 
ment could hardly be put  into effect until  the  works  had been completed  and 
in  operation  for  a sufficient period to secure  reliable  data on the  subject. 
For  the  interven,ing  period,  however,  the  Commission bel’ieves. that  there  are 
already  available  authoritative  statistics on  which to  base a tentative 
decision as to  the  interest  each  country is likely  to  have  in  the  waterway. 

Another  factor  in  the  situation  that  should  not be lost  sight of is the 
peculiar  relationship to  the proposed improvement of the New Welland 
Ship  Canal, a portion of which is now under  construction. AS pointed  out 
in  an  earlier  part of this  report,  the  completion of the  Welland  Ship  Canal 
and  the  adoption  and  completion of the  St.  Lawrence  improvement would 
rcmove  the  only  barrier to the  creation, of a deep-water  route  fmm  t,he  head 
of the  lakes  to  the  sea.  This would  give at  least  25-foot  navigation  from 
the sea up Lo the  Det,roit  River,  with a present  minimum of about 20 feet 
above  Lake  Erie.  Although  entirely  outside  the  strict  terms  of  the  reference 
submitted to  i t   by t,hc two’ Governments,  the  Commission has been impressed 
by  the fact t’hat the New  Welland  Ship  Canal is such an  integral  part of 
the  waterway,  and is so inseparably  int’crwoven  with  the  project  under 
immediate  consideration,  that  it  should  properly  be  considered as a part 
of the whole scheme  and  the expense of its construct,ion should  be  appor- 
tioned  between  the  two  Governments  upon  the  same basis as the  works 
recommended  for  the  upper St. Lawrence. 

I n  other  words,  each  country  should  be  debited  with its share of the 
entire cost of all  works  necessary  for  navigation,  including  the cost  of the 
Welland  Ship  Canal,  based  upon  the  proportion  the  cargo  tonnage  carried 
to  and  from  its own ports  by  way of the St. Lawrence  bears to the  entire 
tonnage  by  the .same  rout,e. The  ratio  to be charged  to  each  obviously 
would  require  to  be  readjusted  periodically. 

In regard  to  the  water-power ,side of the  question,  by  the  language 
of the  treaty  as well as  the  obvious  intention of the  reference,  water- 
power  must  be  regarded  as  subsidiary t o  navigation.  Statements  were 
repeatedly  made  during  the  hearings  to  the effect that  while the  movement 
for improving  the St. Lawrence  was  nominally  in  the  interests of naviga- 
tion,  it  was  really  being  engineered  by  water-power  interests to serve  their 
own ends. The Commission is confident that  there is no jus,tification  what- 
ever  for  these  assertions. As a matter of fact, as already  stated,  very  IittIe 
testimony of any kind was  offered a t  the  hearings  upon  the power  side of 
the  question,  public  attention  heing  apparently  centered on the economic 
practicability of the  undertakiug as a navigation  route. 

For  the  purposes  of  the concIusions, reco,mmendations,  a,nd answers1 
t o  questions,  “navigation works” shall b’e deemed t80 mean  and  include 
works of every  kind  and  description  required for the prop,os,ed improve- 
ment of the St. Lawrence  between  Montreal  and Lake Ont,ario Nother than 
a’nd WXpt SupCrStruCtUrcS, machinery,  plant, and equipment, f,or the 
d’WchpmCnt and utilization of power in c’onn.cmction with such improve- 
ment;  and  “power  works”  shall be  deem,ed to  mean  and  include a11 super- 
structures  and all machinery,  plant,  and  equipment  required  for  the devel- 
opment  and UtiIiZation of power  in  connection  with the  said  improve- 
ment. 
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In  apportioning  between  the t,wo count’ries the water-power  capable of 
development  in  the  international smection of the St. Lawrence,  each  country 
should  be  charged  with  such  quantities of power  as  are  set  apart t o  meet 
the  requirements of existing  plants. 

In  regard  to  the  distribution  between  the  two  countries of the  cost 
of “power  works,”  the Com.mission is of the  opinion  that as each  country 
will  be  entitled  to  half  the  available  power  in  the  international  section of 
the  river,  the  cost of the  works  necessary  solely  for  the  development of tha t  
power  should  be  borne equa.lly by  each  country. It is. further of the 
opinion that  the cost of ‘‘ navigation  works ” required  for  the combined  use 
of navigation  and  power  over  and  above  the  cost of works  necessary for 
navigation  alone  should  be  apportioned  equally between the  two  coun- 
tries. 

As el’sewhere noted, it  was  repeatedly  stated  by  those who appeared 
before  the Colmmission that  the  water-power  developed on the St. Law- 
rence  would  be sufficiently valuable  to  carry  a  considerable  proportion, 
if not  the whole, of the  cost of the  undertaking  both  for  navigation  and 
power. The Commission  desires to  emphasize  the  point  that if t.his pre- 
diction  should  prove well founded,  nothing in the Commission’s  conclu- 
sions  and  recommendations  as  embodied  in  this  report need  conflict with 
the  charging  to  water-power  by  either  country of any  proportion of its 
share of the  entire  cost  that  may  eventually be found  desirable. 

I n  regard  to  the  method of control,  the  Commission is conscious of the 
fact  that  the  peculiar  character of the St. Lawrence,  partly  international 
and  partly  national,  creates  an  unusual  situation,  and  it believes that,  in 
order t o  combine the  fullest  possible  liberty of action on the  part of each 
country  in its own  territory,  with  the efficient co-ordination of the  several 
parts of the completed  improvement,  all (‘ navigation wo’rks ” lying  wholly 
within  one  country and capable of economic and efficient administration 
as  complete  and  independent  units, shlould be maintained  and olpe,rated by 
the  country in which  they  are  located;  that (‘ navigation  works )’ not  lying 
wholly  within  one  country  and  not  capable of economic and efficient 
administration  as  compl’ete  and  independent  units,  should  be  maintained 
and  operated  by  an  international  board on  which each  country would 
have  equal  representation;  and  t,hat  this  board  should  also  have  the right 
of inspection of “navigation  works ” lying  wholly wit,hin  one country, 
for  the  purpose of insuring  economy  and efficiency. The Commissio,n is 
further of the  opinion  that  all  “power  works ” should be built,  main- 
tained,  and  operated  by  the  country  in which they  are  located. 

An  important  result of the  proposed  ‘improvement, if carried  out, will 
be  the  extent of damage  resulting  from flowage due  to  the  higher levels 
maintained  in  the St. Lawrence.  This  damage  is  estimated  by  the engi- 
neering board at, about $6,000,000. T h e  Commission is of the  opinion  that 
there  should  be  an  exhaustive  investigation of the  extent  and  character 
of the  damage  as soon as  the  plan of development  has been finally  accepted. 

Finally,  the  Commission is strongly of 6he opinion that  the  subject 
matter of this  investigation  is  one of such  extraordinary  importance to the 
people of the  two  countries,  and  involves  engineering  problems of such 
magnitudse and  diversity,  that  no effort should  be  spa,red  to  secure  a  plan 
which  will  beyond  all  reasonable  doubt  obtain  from t*he upper St. Lawrence 
its  maximum efficiency in  navigation  an’d power. T o  this e’n’d the Co8mmis- 
sion believes that ,  before  any  pa,rt.icular schem,e is  finally  adopted,  all  the 
available  ‘engineering dsata, including  the  report  an,d  plans’ of the  engineering 
board  and  all  commentsl  thereon  or  ahernative  plans, s,h’ould be  referred to 
a special  t,echni,cal  board  for  careful  consideration  and  repo,rt. 
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The  following were the  Commissioa’s  recommcndations,  based on the  above 

(1) That  the  Governments of the  United  Stat.es  and  Canada  enter  into  an 
arrangement  by  way of treaty  for a scheme of improvement of the St. 
Lawrence  River  between  Montreal  and  Lak’e  Ontario. 

(2) T h a t  bhe New  Welland  Ship  Canal be embodied  in  said  scheme  and 
treated  as a part  thereof. 

(3) That   the  proposled wo’rks  between  Montreal  and  Lake Onkario be  based 
upon  the  report of the engineering  board  accompanying  this  report, 
but   that  before any final decision is  reached  the  report of the  board, 
together  with  such  comments,  criticisms,  and  alternat,ive  plans as have 
been filed wit’ll thc  Commission be rcferred  back to the  board  enlarged 
by  other  leading  members of the  engineering  profession,  to  the  end  that 
the whole question  be  given  that  further  and  complete  study  that  its 
magnitude  and  importance  demands,  and  that  after  completion  the 
administrative  features of the  improvement bme carried  out  as  set  forth 
in  recommendations 7 and 8 hereof. 

(4) T h a t  tihere shall  be  an  exhaustive  investigation of the  extent  and 
character of the dama.ge t$hrough flowage involved  in  t’he  plan of 
development fina.lly adoptxd. 

( 5 )  That ,  assumsing the  adoption of the  plans of the  engineering  board,  or 
of other  plans  also  involving  a  readjustment of the  int,ernational  bound- 
ary, in order t o  bring  each of the power  houses on its own stde of t.he 
boundary,  appropriate  steps  be  taken  to  transfer  to one country  or 
the  other,  as  the  case  may  be,  the  slight  acreage of submerged  land 
involved. 

(6) That   Canada proceed with  the  works  necessary  for  the  completion of 
said  New  Welland  Ship  Canal  in  accordance  with  the  plans  already 
decided  upon by  that  country. 

(7) That  such ( I  navigation  works ” as do  not lie wholly  within  one  country 
or are  not  capable of economic and  efficient  construction,  maintenance, 
and  operation  within  one  country  as  complete  and  independent  units, 
be  maintained  and  operated  by  a  board  hereinafter  called “ the  Inter- 
national  Board,” on which each  country  shall  have  equal  represen- 
tation. 

(8 )  T h a t  such ( I  navigation  works ” as lie wholly  within one country  and 
are  capable of ,economic and efficient construction,  maintenance,  and 
operation  as  complete  and  independent  units  be  maintained  and  oper- 
ated  by  the  country  in which they  are  located  with  the  right of inspec- 
t’ion by  the  said  Interna.tiona1 Board to  insure  economy an,d efficiency. 

(9) That, “ power  works ”’ be built,, ~inskalled,  and  operated  by  and a t   t he  
expense of the  country  in which they  are  located. 

(10) That ,  .except as  set  forth  in  recommendation ( l l ) ,  the  cost of all 
navigation  works ” be apportioned  between  the  two  countries on the 

basis of the benefits  each will receive  from  the  new  waterway: Pro- 
vided, That  during  the  period  ending  five  yesrs  after  completion of 
the works-and to  b’e known  as  the  Construction Period-the ratio 
fixing the  amount  chargeable  to  each  country  shall  be  determined  upon 
certain  known  factors,  such  as  the  developed  resources  and  foreign 
and  coastwise  trade of each  country  within  t,he  territory  economically 
tributary  to  the  proposed  waterway,  and  that  that  ratio  shall  be 
adjusted  every  five  years  thereafter  and  based  upon  th,e  freight  tonnage 
of each  country  actually  using  t,he  wat.erway  during  the  previous five- 
year  period. 

(11) T h a t  th’e  cost of “navigation  works ” for the combined use of navi- 
gation  and  power  over  and  above  the  cost of works  necessary  for  navi- 
gation  alone  should be apportioned  equally  between t.he two  countries. 

conclusions:- 
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The Commission  made  the  following  formal  answers  to  the  questions 
embodied  in thme reference: 

Questio,n I.-Vhat  further  improvement  in  the St. Lawren'cte River,  between 
Montreal  and  Lake  Ontario,  is  necessary to  make  t,he  same  navigable  for  deep 
draft  vessels of either  the  lake or ocean-going  type;  what  draft of water is 
recommended;  and  what is the  estimated  cost? 

In  answcring  this  question,  the  Conmission is requested  to consider:- 
(a )  Navigation  interests  alone,  whether  by  the  construction of locks and 

dams  in  the  river;  by  side  canals  with  the  necessary  locks; or by a com- 
bination of the  two. 

( b )  The  combination of navigatio'n  and po,wer inkrests t o  obtain  the 
greatest beneficial  use of the  waters of the  river. 

Answer.-((a) The  Commission  believes  that  tllc  greatest beneficial use of the 
waters of the St. Lawrence  River between Montreal  and  Lake  Ontario 
may be obtained  by  a  combination of navigation  and power develop- 
ment  in  the  international  section  and of navigation  alone  in  the 
national  section  with power development  therein a t  some future  date. 

(b)  The Commission  approves of a  combination of dams,  a,nd  side  canals 
with  locks  in  the  international  sect,ion,  and  side  canal's  with  locks  in  the 
national  section,  as  recommended  by  the  engineering  board. 

(c) The  draft of water  recommended is 25 feet  in  the  canals  and 30 feet  on 
the  sills of the locks. 

( d )  The  estimated  cost of the  completed  work  between  Montreal  and  Lake 
Ontario as recolmmended by  the  engineering  board is about $252,000,000. 
To  this mus't be  added  the cost, of the  New  Welland  Ship  Canal  in  order 
to  ascertain  the  total  expenditure  involved. 

Question 11.-Which  of the schemes  submitted  by  the  Government  or  other 
engineers  is  preferred,  and  why? 

Answer.-Of the  schemes  submitted  by  the  engineering  board,  the one 
recommended  by t,hem is  preferred.  Plans  and  suggestions in connection  with 
certain  portions olf t,he river  were  submitted  by  other  engineers,  but,  the  only 
complete  schemes beforo the Comnliesion are those of the  engineering  board.  For 
reasons  already  advanced  the  Commission  recommends  a  further  examinatioa  and 
study of the  plans of the  engineering  board, when due  consideration  may be  given 
to  the  studies  and  ,extensive  report of the  Hydro-Electric  Power  Commission of 
Ontario, as well1 as  to  the  other  reports  presented  to  the  Commission. 

Question 111.-Under what  general  rncthod of procedure  and  in  what  general 
order  shall  the  various  physical  and  administrative  feat,ures of the  improvement 
be  carried  out? 

Answer.-(a) So far  as t.he physical  features of the  improvement  are con- 
cerned,  the  Commission  believes  that  the  works  at  and  ncar  the  Long  Sault 
Rapids, whose completion  may  be  expected  to  require  the  greatest  amount of 
time,  should be commenced as soon as  funds  are  available;  and  that all other 
works, tmth in  the  int'crnational, an,d national slections of the  river,  should be 
cornrncnced in  time t o  insurc  their  rompletion  at.  approximately  the  same  time  as 
the Long Sault  works. This method  and  order of procedure m m ~ l c l  a t  one and  the 
same  time  sccure  through  dccp-water  navigation,  and  make possible the develop- 
ment of power at the  earliest  practicable  date. 

( b )  I n  regard to t,he administrative  features of the improvement,  thc Com- 
mission has set forth  in  the  forezoing  recommsndations  the  method of 
procedure which in  its  opinion  would  most efficiently meet  the  require- 
ments of the  situation. 
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Question IV.-Upon what  basis  shall  the  capital cost of the  completed 
improvement  be  apportioned t,o each  country? 

Answer.-(a) The capital cost of " navigation  works '' and of the  New 
Welland  Ship  Canal  to  be  apportioned  between  the t,wo countries  on  the  basis 
of the  benefits  to bc derived  by each coluntry from  the  use of the  waterway. 

( b )  The  capital cash of  "power works" to be borne  by t.he co'untry  in which 
they  are  locat'ed. 

(c) The  capital c'oslt of " navigation  works"  for  the colmbined use of 
navigation  and power  over and  above  the cofst of  works  necessary  for 
navigation  alone  to be apportioned equally between  the t,wo countries. 

Question V.-IJpon what  basis  shall  the  costs of operation  and  maintenance 
be  apportioned  to  each  country? 

Answer.-The appolrtionment of cost,s of operat'ion  and  maintenance of all 
works  both  for  the  purpose of navigation  and  also of power to  be on the  same 
basis  as  costs of construction of such  works respe,ct,ively. 

Quest,ion VI.-What method of conho.1 is recommended  for  the  operation 
of the im,proved  waterway  to spcure its moslt beneficial  use? 

Answer.-The Commission recommends#:- 
(a )  That  such " navigation  works " as do not lie wholy  within one country 

or are  not  capable  of economic and efficient operation  within one country 
as  complete a,nd independent  units,  be  operated  under  the  direction of 
the  International  Board as s'et  forth  in  re'commendatio'n No. 7 ;  

( b )  that  all ' I  navigation  works " &her  than  those  partic,ularly  mentioned 
in ( n )  b'e operated  by  the  country  in which they  are  located  with the 
right of inspectio,n by  the  International  Bo'ard  as  set forth in recom- 
mendation  No. 8; 

(c)  that " poiver m r k s  " be bperatedm by  the clount(ry in' whimch they  are 
located as set. forth  in  recommendation  No. 9. 

Questio'n VII.-TVill regulating  Lake  Ontario  increase  the low water flow 
in  the St. Lawren,ce Ship Channel below Montreal?  And if so, to  what  extent 
and a t  what additional  cost? 

Answer.-The Commission is of the  opinion  t,hat  regulating  Lake  Ont,ario will 
increase the low water flow in the  St. Lawrence  Ship  Channel below Montreal; 
but t'he  extent of the  increase  can  only  be det,ermin'ed after  practical experience 
has  indicated  the  best  scheme of reguIatioln to  adopt.  This  increase  in  the low 
water flow will be slccured by  the  works  provided  in connect,ion with  the  improve- 
ment of thc  upper St. TJawr8ence, and consequent'ly at no additional cost. 

Question VII1.-To what  exten,t wilI the  improvement  develop  the  resources, 
commerce,  and  industry of each  conntry? 

Answer.-The Commission  has  brought  together  a  very  considerab'le  volume 
of data  relating  to  the  resources,  commerce,  and  industry of th'e  area  that,  it is 
believed .\.r~uld  be  economically  tribuhry  to  the proposed  deep waterway,  and  has 
based  certain conclusions upon  t,hat  data,  which  are  embodied  in  t,hie  report. It 
is imposs'ible to  st,ate  in  more spe'cific terms  thc  extcnt t o  which  the  improvement 
would develop t,he resources, commerce, and  industry of ea,ch country. 

Question IX.-TVhat traffic, both  incoming  aud  outgoing,  in  kind  and  quan- 
tit,y, is likely to be carried  upon  the  proposed  route  both  at  its'  inception  and 
in  the  future,  consideration to  be given  not  only  to  present  conditions,  but  to 
probable  changes  therein  resulting  from  the  development of industrial  activities 
due  to  availability of large  quantities of hydraulic  power? 
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Answer.-To this  question  also it is impossible to  give a specific answer, 
in  the  absence of definite  informsation as' to  all  the  factors  that will enter  into 
the  problem.  The  Commission  has  brought  t,ogether  a,uthoritat<ive  info'rmation 
as  to  the existing traffic between  the  tributary  area  and  overseas  point's  as well 
as  between  the  same  area  and  coastwise  points on this  continent,  and  has  reached 
the  general conclusion that sufficiont traffic  will seek  the new water  route,  irres- 
pective of new traffic created  as  the resullt of the  opening of that  route, t o  justify 
its  construction.  The  Commissioa  has so much confidence in  the  virility  and 
resourcefulness of the people of these  two  coen'tries tha t   i t  is convinced the traffic 
available  for  the new waterway will rapidly  increase  with  the  further  devel- 
opment of t,he area  tributary  thereto,  and  that  the  creation of new hydraulic 
power  in  connection  with  the  waterway will stimulate  industrial  growth  both  in 
manufactures  and  t'ransportation. 

Stated  in  the  fewest possible words,  the  Commission  recommended  the 
improvement of the St'. Lawrence  between  Lake  Ontario  and  Montreal. by 
providing  a 25-foot ship  channel  throughout  the  entire  route,  and  the  develop- 
ment of 1,464,800 horse-power in  the  international  section a t   a n  estimated cost 
of $252,728,200. 

I n  view of the  magnitude  and  importance of the  project,  the  Commission 
recomm8ended that  before  any  final decision was  reached, t.he report of the 
engineers', to'gether  with  all  &her rele.vant, data  should be reviewed  by a larger 
board of engineers' to be appointed  by  the  two  Governments. 

Pursuant to this  recommendation,  the  two  Governments,  in 1924, appointed 
a  joint  engineering  board  consisting of Major-General  Edgar  Jadwin,  Colonel 
William  Kelly  and  Lieut. Colonel George B. Pills,bury,  all of the U. S. Corps 
of Engineers,  and  Duncan W. McLachlan of the  Department of Railways 
and  Canals of Canada,  Olivier 0. Lefebvre, Chief Engin'eer of the Quebec 
Streams Commiss.ion, and Brig.-General Charles  Hamilton  Mitchell of Toronto. 

In 1925 this  enlarged  Board  was  asked to  consider and  supply  answers  to 
the  following  questions: 

(1) Is  the scheme  for the  improvement of the St. Lawrence  waterway, 
presented  by  the  Board  in itls report of June 24, 1921, practicable, 
and does it  provide to the  best  advantage,  at  this  time  and  ultimately, 
for  the  development of the  capacities  and  possibilities of the  waterway? 

(2) What alternative scheme, if any, would be better  adapted  to  secure 
the  ends  desired,  due  consideration  being given,- 
( a )  To  any special  international  or local intereslts having  an  importance 

.justifying  exceptional  consideration;  and 
( b )  To  the  extent  and  character of the  damage  through flooding and 

the  probable effect of the  works  upon  t,he  formation of ice and 
the  consequent effect on the flow of the  river? 

(3) Should  the  estimates of cost be revised  and, if so, what  are  the 
revised  estimates of cost  having  regard to  alternative slchemes? 

(4) I n  order to  assist  either  Government  to  allocate  the  amounts  charge- 
able  to  navigation  and  power,  what would be the respective  estimated 
costs  for  improving  the  river  for  navigat,ion  alone  and  for power 
alone? 

( 5 )  T o  what  extent  may  water levels in  the  St.  Lawrence  river a t   and  
below Montreal,  as well as1 the  river  and  lake  levels  generally, be 
affected  by  the  execution of the  project? 

Other  points covered by the instructionls had  to  do  with  the effect of 
diversions,  including tha t  of Chicago,  upon  the St. Lawreme  wat,ershed,  the 
manner  in which construction,  maintenance  and  operation of s,uch of the  proposed 
works  as  were  international  might  be  supervised,  whether  the  Welland  Ship 
canal  should be embodied  in the sjcheme and  treated  as  part  thereof,  and  what 
time  might be expected to be consumed  in  the  construction of the  waterway. 
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I n  July, 1927, the  joint  engineering  board  submitted  its  report  to  the  two 
Governments  with  plates,  plans,  and  a  series of Appendices. In  this  repod 
the  engincers,  after  discussing  the  various  phases of the  problem,  summarize 
as follows their  recommen'dations: 

Improvement  Proposed 
In  summary,  t,he  plans  recommended b~7 thc Board  for  the  improvement 

of  the  river will provide  to  the  best  advantage for a  navigation  route 
through 183 miles  of  river  and  lake from Lake  Ontario  to  Montreal  harbour, 
with  a  total  not exceeding 25 miles of restricted  canal  navigation,  and 
with  not  more  than  nine locks. I t  will be  crmsed  by  but  eight bridges. 
Tllc  plans  include power  houses with  an  ultimate  installed  capacity of from 
2,619,OOQ to 2,730,000 horse-power,  and  permit  the  eventual  development 
with  installed  capacity of approximately 5,000,),000 horse-power  which is 
t,hc full power potentiality of the  river. 

Initial  Expenditure  Required 
The  estimated  expenditures  required  to  open  navigation  with  channels 

25 feet in depth,  with  an  initial power development  having one-half the 
ultimate  installed  capacity of the power  houses first  constructed  (the 
installation of the  remainder  being  deferred  to  await  the  growth of the 
market)  is  as  follows: 
(In) Total  cost of improvement if with  a  single-stage  develop- 

ment  in  the  international  rapids  section (1,365,000 horse- 
power initially  imtalled) . . . . . . . . . . . . . . . . . . . . . .  $350,100,000 

or 
(16) Above  improvement  before  channels'  are  enlarged t.0 

ensure  winter  operation. . . . . . . . . . . . . . . . . . . . . .  $337,100,000 
or 

(2a) Total  cost  of  improvement if with  a  two-stage  development 
in  the  international  rapids sect.ion (1,365,000 horse-power 
initially  installed) . . . . . . . . . . . . . . . . . . . . . . . .  $385,500,000 

or 
( 2 b )  Above  improvement if the  initial power installat,ion  in 

the  international  rapids  section is all  made  at  the lower 
(Barnhart  island)  plant. . . . . . . . . . . . . . . . . . . .  $361,600,00 

Cost of Works Complete 

been installed,  these costs  will  become respectively: 
After  all of the  machinery  in  plants reccimmended by  the  Board  has 

(1) If with  a  single-stage  development of the  International 
Rapids  Section (2,730,00 installed  home-power) . . $394,000,000 

or 
(2) If with  a  two-stage  development of the  International 

Rapids  Section (2,619,0100 installed  horse-power) . . $423,600,000 

I n  1932 the  .,Joint  Board of Engineers  was  reconvened  to,  consider  certain 
additional  mathrs  involved  in  the  Investigation,  and  particularly  the  project 
for  a two-skage development,  with  the  upper  dam a t  Chrysler  Island.  The 
Board's  report  on  this  further  inquiry  was  published  in 1932. 

Between the  time mh'en the  Joint  Bosard of Engineers  made its first  repart 
and  was  reconvened  in 1932, a conference  was  held between the  Canadian 
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members of the  Board  and F. A. Gaby  and T. H. Hogg,  representing  the 
Province of Ontario.  The  result of this comnference was  a  Report  published  in 
1930, which embodied the following conclusions: 

(a )  That  the  International  Rapids  Section of the St. Lawrence  river  should 
be improved by means of what is commonly  known  as  a  two-stage or 
double-s'tagc  project. 

( b )  That  the  upper  dam  and power  houses of such  two-stage  project  should 
be placed a t  Chrysler  Island. 

(c) That  the lower dam of such  two-stage  project  should be placed at   the  
head of Barnhart Islland. 

( d )  That  the  power houses of the lower development Is8hould be  placed 
across  the  channel  between  Barnhart  Island  and  the  Canadian  main- 
land,  with  Bergen  Lake,  situated  north of Sheek  Island,  constituting 
part of the  lleadrace  leading  to  these  power houses. 

Concurrently  with  the  review of the  engineering  aspects of the  Investigation 
by  the  enlarged  Board of Engineers,  two  Committees were set  up,  oae  American 
and  the  other  Canadian',  to  make  a  similar  survey of the economic evidence.  The 
American  body  was  known as the  United  States St. Lawrence  Commission,  and 
the  Cana,dian  body  as  the  Canadian  National  Advisory  Committee.  The  former 
reported  in 1926 and  the  latter  in 1928. 

The conclusions of the  United  States  Commission,, of which Herbert  Hoover 
was Chairmm, were as follows:- 

First.-The construction of the  shipway fro'm the  Great  Lakes  to  the 
s'ea is  im.perative  both  for  the relief and  for thme future  development of a  vast 
area in the  interior of t'he  continent. 

Second.-The shipway  should be constructed on the  St.  Lawrence  route, 
provided  suitable  agreemcnt  can be made for its  joint  mdertaking with the 
Dominion of Canada. 

Third.-That  the  development of the power resources of the St. Lawrence 
should be undertaken  by  appropriate agencies. 

Fourth.-That  negotiat,ions  should be entered  into  with  Canada  in  an 
endeavor i o  arrive  at  agrecmcnt upon all these subjects. I n  such  negotia- 
tions the United  St,at,cs  should  recognize  the  proper  relations of New York 
t o  the power development, in the  International  Section. 
The  Canadian  Committee,  first  undcr  the  chairmanship of Hon.  George P. 

Graham,  and  later of Senator W. E. Foster,  concurred  in  the  finding of t'he  Joint 
Board of Engineers  that  the projelct was feaslible, but recommend'ed 27 f'eet in 
the  connecting  channels  instead of 25 feet. I n  regard  to  the  financial  aspects 
of thc  project,  the  Committec  was of the  opinion  that  in  dividing  the  costs, 
Canada  should be credited  with  the  amounts  she  had  already  spent on the  Welland 
Ship  canal  and elsewhere  bet,ween Montreal  and  the  head of the  Lakes,  and  that 
the  United  States  might  reasonably be expected t,o pay  the  cost of the  entire 
work,  both  for  navigation  and power, in  the  Internatioaal  section.  The  Com- 
mittee  also  recommended  that  all  dams  and ot'her works  in  the  International 
soction slmuld be designed  and  built  under  the  supervision of an  international 
commission. 

On  receipt of the Repomrt  of the  Canadian  National  Advisory  Committee,  the 
Canadian  Government  took up with  the  Government of the  United  States,  the 
drafting of a  trcsty  designed  to  make  provision  for  the  improvement of the St. 
Lawrence  for  navigation  and  water-power;  and a t  the  same  time  it  referred to 
thc  Supreme  Court  of  Canada  cert,ain  questions  in  controversy  between hhe 
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federal  and  provincial  authorities as to  the  division of control  and  interest  in 
water-powers,  such  as  those  that would result  from  the  St.  Lawrence  develop- 
ment. 

The  Treaty  for  the const.ruetion of the St. Lawrence  Deep  Waterway  was 
signed a t  Washington,  July 18, 1932. It recognizes in  the  first plac,e '' that  the 
construction of a  deep  waterway,  not less than 27 feet  in  depth, fo'r navigation 
from  the  interior  of  the  cont.inent of North  Amcrica  through  the Gmreat Lakes 
and  the  St.  Lawrence  River  to  the sea, with  the  development of the  water power 
incident,al  t,hcreto,  would  result.  in  marked  and  enduring  benefits t,o the  agri- 
cultural,  manufacturing  and  commercial  interests of bath  countries." 

The  several  articles of the  Treaty set out  what  works  are  to  be  constructed 
in  the  international  section of the St. Lawre'nce  river,  make provisio,n for  the 
establishment of a temporary St. Lawrence  International  Rapids  Section  Com- 
mission  and specifies its  powers  and  respo'nsibilities. It declares  the  right of 
citizens of both  countries to  navigate  the St. Lawrence  River  and  the  Great  Lakes 
system,  including  presen,t  and  future  canals. It limits  the  diversion of water 
through  the  Chicago  Drainage  Canal. It provides  t.hat no diversion of water 
other  than  that of Chicago  from  the  Great  Lakes  system or from  the  inter- 
national sectioln to another  watershed  shall  hereafter be made  except  by 
authorization of the  International  Joint  Commission. It also provides  that  in 
the  event of diversions  being  made  into  the  Great  Lakes  system  from  watersheds 
wholly within  the  borders of eit.her count,ry,  the exclusive rights  to  the  use of 
water equivalent, in quantity  to  any SOI diverted  shall  be vestjed in  the  country 
diverting  such  watcrs.  'Compensation  works  are  to be built  by  t,he  United  States 
in the Ning:Lra and S t .  Clair  rivers t,o compensate for the  diversion  at  Chicago, 
and  by  Canada  to  compensate  for  diversion for power purposes  other than 
power u s d  in  the  operation of the  Welland  canals,. 

Attached  to  the  treaty is a schedule  'making  provision  for  the  operation of the 
S t .  Lawrence  Internationa!  Rapids  Section  Commission. 

On  July 11, 1932, an Agreement  was signed between  the  Dominion of Canada 
and  the  Province of Ontario,  providing  for  the  development of the  Canadian 
share of water-power  in  the  international  rapids  section  for  the  benefit of 
Ontario, in the  event of the  tr,eaty  being  ratified,  and  the  share of the cost of the 
works in that section to be paid  by  Ont,ario. 

1.Jnder Article VI11 of the Agreement,  Canada  and  Ontario  mutually  agree 
that  water  may be diverted  from  the  Ogoki  river flowing into,  Hudson  Bay,  into 
tllc St. Lawrence v-vstershed, subject  to  certain  terms  and  conditions. 
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St. Lawrence  Waterway  Project.  Correspondence between the  Governments of 
Canada  and  the  United  States,  1927-28;  Report of the  Canadian  National 
Advislory  Committree,  January,  1928;  Orders in Council  referring to  the 
Supreme  Court of Canada  certain  questions  as  to  water power rights of 
the  Dominion  and  the  Provinces.  (Ottawa,  King's  Printer,  1928.) 

Proceedings of the  Special  Committee of the  Senate  appointed to inquire  into 
the  Development  and  Improvement of the St. Lawrence  River, wit'h prefatory 
digest of the  evidence  adduced  and  documents filed. Hon. C. E. Tanner, 
Chairman.  (Ottawa,  King's  Printer,  1928.) 

Report of Conference  of  Canadian  Engineers on the  International  Rapids  Section 
of the St. Lawrence  River,  with  Appendix.  December  30, 1929. (Ottawa, 
King's  Printer, 1930.) 

Report of the  Saint  Lawrence  Power  Development  Commission,  submitted to 
the  Governor  and the Legislature of the  State of New  York,  January 15, 
1931. (Albany, J. €3. Lyon  Company, 1931.) 

Report of the  Joint  Board of Engineers  (Reconvened) on the  International 
Section of the  St.  Lawrence  River.  April 9, 1932. (With  Appendix  and 
Plates.)  (Ottawa,  King's  Print,er,  1932.) 

Survey of the  Great  Lakcs-St.  Lawrence  Seaway  and  Power  Project.  Message 
from  the  President of the  United  St,ates  transmitting  Reports  on  the proposed 
Great  Lakes-St.  Lawrence  Project:- 
Par t  1.-Reports prepared  by  the  War  Ilepartment  as to the  engineering  and 

economic advisability of the proposed Great  Lakes-St.  Lawrence 
Improvement. 

Par t  2.-A Report on the  Great  Lakes-St.  Lawrence  Seaway  dated 
January 6, 1934, prepared  in  the  Department of Commerce. 

Par t  3.-Report on the  Great  Lakes-St.  Lawrence  Seaway,  dealing  with 
t,he matter of land  and  water  transportation,  with  analysis of 
Interstate  Commerce  Commission  data,  furnished  by  the  Inter- 
departmental  Board. 

Par t  4.-Report on  the  Economic  Advisability of the St.. Lawrence  Power 
Project,  prepared  by  the  Federal  Power  Commission  with  the 
co-,o;peration of the  Power  Authority of the  Stat'e 'of New  York. 
(U.S. Senat.e Document No. 116, 73d. 'Gong., 2d. Se.ss., 1934. 2 
vols.) 

References  on the  Great  Lakes'-Saint  Lawrence  Waterway  Project  by  Everett E. 
Edwards  and  Edith J. Lowe,  Bureau of Agricultural  Economics, U.S. 
Department of Agriculture.  Washington,  October, 1936. 

In  addition  to  t,he  above official publications,  the  following  among many indepen- 
dent  studies,  should be mentioned:- 

Harold G. Moulton,  Charles S. Morgan  and  Adah I. Lee. The St. Lawrence 
Navigation  and  Power  Project.  Washington,  The  Brookings  Insti,tute,  1929. 

George  Washington  Stephens.  The St. Lawrence  Waterway  Project;  the  story 
of the St. Lawrence  River  as  an  I.nternst,ion.al  Highway  for  Water-borne 
Commerce.  Montreal,  Louis  Carrier  an,d  Co., 1929. 

Lesslie R. Thomson.  The St. Lawrence  Prob'lem;  some  Canadian  Economic 
Aspects.  Montreal, En\gineering Jou.rna1, April, 1929. 

Tom  Ireland.  The  Great  Lakes-St,.  Lawrence  Deep  Wat,erway  to  the  Sea. 
New  York, G. P. Putnam's Sons'. 1934. 

C. P. Wright.  The St. Lawrence  Deep  Waterway.  A  Canadian  Appraisal. 
Toronto,  The  Macmillan  Company. 1935. 
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ST. LAWRENCE DEEP WATERWAY  TREATY 

SIGNED AT WASHINGTON, JULY H T H ,  1932 

His  Majesty  the  King of Great  Britain,  Ireland  and  the  British  dominions 
beyond  the  Seas,  Emperor of India,  in  respect of the  Dominion of Canada, 
and  the  President of the  United  States of America, 

Recognizing that  the  construction of a  deep  waterway,  not lese than  twenty- 
seven  feet  in  depth, for navigation  from  the  interior of the  Continent of North 
America  through  the  Great  Lakes  and  the St. Lawrence  River  to  the  sea,  with 
the development, of the  waterpower  incidental  thereto, would result  in  marked 
and  enduring  benefits  to  the  agricultural,  manufacturing  and  commercial  interests 
of both  countries,  and 

Considering  further  that  the  project  has been studied  and  found  feasible  by 
the  International  Joint  Commission,  the  ,Joint  Board of Engineers,  and  by 
national  advisory  boards,  and 

Recognizing the  desirabilit,y of effecting a  permanent  settlement of the 
questions  raised by the  divcrsior~ of waters  from  or  into the Great Lakes  System, 
and 

Considering  that  important srctiocs of the  waterway  have  already been 
constructed,  and 

Taking  note of the  declaration of the  Government of Canada of its intention 
t o  provide,  not  later  than  the  date of the  completion of the  deep  waterway  in  the 
international  section of the St. Lawrence  River,  for  the  completion of the  New 
Welland  Ship  Canal,  and of canals in the  Soulanges  and  Lachine  areas' of the 
Canadian  section of the  St. 1,awren.cc River which  will provide  essential  links  in 
the  decp  watcrway  to  the  sea,  and 

Taking  note of the declarat,ion of tllc  Government of the  United  States of 
its  intention  to  provide,  not  later  than  the  date of the  completion of the deep 
waterway in the  international  section of the St .  Lawrence  River,  for the com- 
pletion of the works  in  the  Great Lakes System a,bove Lake  Erie which will 
provide  essential  links  in  the deep waterway  to  the sea, 

Have  decided  to conclude a  Treaty  for  the  purpose of ensuring  the  completion 
of the St. Lawrence  Wasterway  project,  and  for  the  other  purposes  aforesaid, 
and to  that  end  have  named  as  their  respective  plenipotentiaries:- 

His  Majesty  the  King of Grrnt  Britain,  Ireland  and  t,he  British 
dominions  bcyond  the Seas, Emperor of India, for the  Dominion of Canada: 

The  Honour:hle  WILLIAM  DUNCAN  HERRIDGE, 
P.C., D.S.O., M.C.,  His  Envoy  Extraordinary 
and Minister  Plenipotentiary  for  Canada  in  the 
United  States of America; 

The  President of the  United  States of America: 

HENRY L. STIMSON, Secretary of State of the 

Who, after  having  communicated  to  each  other  their  full powers, found  in 
United  States of America; 

good and  due  form,  have  agreed  upon  the following Articles:- 
177 
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PRELIMINARY  ARTICLE 

In  the  present  Treaty,  unless  otherwise  expressly  provided,  the  expres 's1on:- ' 

(a) " International  Joint  Commission " means  the commission established 
pursuant  to  the  provisions of the  Boundary  Waters  Treaty of 1909; 

( b )  " Joint  Board of Engineers " means  the  board  appointed  pursluant  to 
an  agreement  between  the  Governments following the  recommendation 
of thc International  Joint  Commission,  dated  the  19th  December, 1921, 
and the " final  report of t,hc Joint Uoard of Engineers " means  the 
report  dated t,hc 9th  April,  1932; 

(e) " (ireat  Lakes  System ' I  means 1,akcs Superior,  Michigan,  Huron, Erie 
and  Ontario,  and the connecting  waters,  including  Lake St. Clair; 

( d )  " St. Lawrence  River " means  the  river  known  by  that  name  and  includes 
the river  channels ant1 the  lakcs  forming  parts of the  river  channels  from 
the  outlet of Lake  Ontario t,o the set\; 

(e) " international  boundary " mcans the international  boundary between 
Canada  and  the Unitcci States of America  as  established  by  existing 
treaties; 

(f) " International  Section " means  that  part of the St. Lawrence  River 
through which t h e  international  Imndary  line  runs  and which extends 
from Tibbett>s  Point  at  the outlot o f  Lake  Ontario t.0 the  village of 
St. Regis at   the head of Lake St. Francis; 

( 9 )  " Canadian  Section " means  that  part, of the  St.  Lawrence  River which 
lies  wllolly within  Canada  and which extellcis from  the  easterly  limit 
of the  international  section to the  Montreal  Harbour; 

( h )  Thousand  Islandsl  Section " means  the  westerly  portion of the  inter- 
national  section  extending  from  Tihbetts  Point  to  Chimney  Point; 

(i) " International  Rapids  Section " mcans thc easterly portion of the inter- 
national  section  extending  from  Chimney  Point  to the village of St. 
Regis ; 

(j) " Governments " means the Government of the  Dominion of Canada  and 
the  Govcrnment of t'he United  States of America; 

(IC) " countrics " means  Canada  and  the  United  States of America. 

ARTICLE I 
With  respect t o  wo~lts in the  International  Section,  Canada  agrees,  in 

accordance  with  t'hc  projcct tlc.scribec1 in the  final  report of thc  Joint  Board of 
Engineers, 

( a )  t o  constl,ucI;, operate and  maintain t,!lc m o r l ~  in  the  Thousand  Islands 

( b )  t o  conslltlct, operate ar?d mainlnin a side  canal wit,h lock opposite 

( c )  to  construct the works  required  for  rehabilitation on the  Canadian  side 

Section helorn Oak Point; 

Cryslcr  Island; 

of the  international  boundary. 

ARTICLE I1 
With  respect  to  works  in  the  International  Section,  the  United  Stat.es agrees, 

in  accordance  with  the project described  in  the  final  report of the  Joint  Board 
of Engineers, 

( a )  to  construct,  operate  and  maintain  the  works  in  the  Thousand  Islands 

( b )  to  construct,  operate  and  maintain  a  side  canal  with locks, opposite 

(c) to  construct  the  works  required for rehabilitation on the  United  States 

Section  above  Oak  Point; 

Barnhart  Island; 

side of the  international  boundary. 
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ARTICLE I11 
The  High  Contracting  Parties  agree  to  establish  and  maintain a temporary 

St. Lawrence  International  Rapids Section  Commission,  hereinafter  referred to  
as  thc  Commission,  consisting of ten   11 lc i~I i )~~~,   f i rc   to  be appointed  by  each 
Government, and to  empower  it t o  corlst,ruct the works  in  the  International 
Rapids Section  inclutlctl  in the  project clcscrihed in  the  final  report of the Joint 
Board o f  Engineers (not  includcd  in thc w o r l s  provictccl for in  Articles I and I1 
hcrcof, and excluding, the power-house  superstructures, machinc1.y and  equipment 
rquirec! Tor the  &vcloprnent of pun-er) with such modifications as may be  agreed 
upon  by  the Governlnctntx, out of funds  which t!lc United Sintes hereby  under- 
talces to furnish as rccl:lircc~ by the progress of the works, : m d  subject t o  the 
following  provisions:-- 

( a )  tllat ColnnliSrion, in accordance  with the provisions  of  Scllcdule A, 
attaclled to rind n m l c  :I part of this Trenty, shall be given the powers 
that  arc ncccssary to cnnblc i t  t o  const,ruct the assigned works; 

( b )  that,  in s,o far  as is  pos,.ihlc in  respect to tho works t o  be  constructed 
by the Commission,  the parts thereof within  Canadian  territory, or an  
equivalent  proportion of the total o f  the works,  shall  be cxectlted by 
Canadian engineers nntl Canadian labour and  with  Canadian  material; 
anti,  in so f a r  a s  is  possible, the  remaining works shall be executed by 
ITnitcct St:ltes cnginccrs and  Unitcd  States  labour  and  with  United 
States material; nnd the  duty of carrying out this  division  shall  rest  with 
the Commission ; 

(c) that  t,hc Partic.:: may  arrange  for  construction,  in  their  respective  terri- 
tories, of sucl~ 1)owcr-house supcretructures,  machinery  and  equipment 
ns may bc tlcsirc~tl for thc  dcrelopmcnt o f  waterpower; 

( d )  that,,  notwithsIa1~1ing thc  provisions o f  r\rticle IX, the Commission  shall 
I ) c  responsible € o r  any chn;age 0:' injury to  persons or  property  resulting 
from  construction o f  the w01~kr: by the Conjmission, or from  maintenance 
or  operation  during  the con::trnction period; 

(e) tllat, upon complction o f  ;lie work. provided  for  in  this  Article,  the 
Parties shn!l maintain ant1 opcratc t h e  parts of the works  sit,uate  in 
their  rcspcctivc  territories. 

ARTICLE IT' 
The  High  Contracling  Partics agree:- 
(a )  that,  the cy:tniity of watP:- ntilizrd  during  any  daily  period  for  the 

product-ion o f  p o n ~ r  on ritilcr r idc o f  t h c  intcrnntional  boundary  in t>hc 
1ntcrnnlion:ll  Rn;'itlF Pcciio:l sirall not cscctd  onc-half of the flow of 
water  nvailahlc  for that pu1ymc during suclr period; 

( b )  that, during the cons,tru<?ion and upon the completion of the  works 
provided  for  in Article 111. tllc flow o f  n-ntcr out of Lake Ont>ario  into 
the St. Lnnwncc liiver shnll h c  contm!!ctl and  the flow of water  through 
the  International  Section shnl! hc rc~ula tcd  so that  the navigable  dept'hs 
of water  for  shipping  in tlrc Harbour of Montreal  and  throughout  the 
navigable  channcl of the St. Lawrence  River helow Montreal,  as such 
dept,hs now exist or msy  hcrcafter  be  increawd by dredging or other 
ha,rbour or channel  improvements, ehall not be lessened or  otherwise 
injuriously  affected. 

ARTICLE V 
The  High  Contracting  Parties  agree  that t,he construction of works  under 

the  present  Treaty  shall  not confer  upon  either of the  High  Contracting  Parties 
proprietary  sights, or legislative,  administrative or other  jurisdiction  in  the  terri- 
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tory of the  other,  and  that  the  works  constructed  under  the  provisions of this 
Treaty  shall  constitute  a  part of the  territory of the  country  in which they  are 
situated. 

ARTICLE VI 
The  High  Contracting  Parties  agree  that  they  may,  within  their  own respec- 

tive  territories,  proceed  at  any  time to cwnstruct alternative  canal  and  channel 
facilities  for  navigat,ion in the lrltcrrlatiunal  Section or in  waters  connecting  the 
Great  Lakes,  and  that  they  shall  have  the  right t'o utilize  for  this  purpose such 
water  as  may be necessary  for the operation  thereof. 

ARTTCLE VI1 
The  High  Contracting  Parties agree that  the !,ights of navigation accorded 

under  the  provisions of existing  treaties  between His Majesty  and  the  United 
States of Arnerica shall be maintained,  notwithstanding  the  provisions  for  termin- 
ation  contained in any of such  treaties,  and  declare  that  these  treaties  confer 
upon  the  subjects or citizens  and  upon  the  ships, vesscls and  boats of each  High 
Contracting  Party,  rights o f  navigation in the  St.  Lawrence  River,  and  the  Great 
Lakes  System,  including t h e  canals now existing or whicll may  llereaftcr be  con- 
structed. 

ARTICLE VI11 
The  High  Contracting  Parties, recognizing their common interest  in  the 

( a )  1. t,hat  the  diversion of water from the  Great  Lakes  System,  through 
the Chicago  Drainage  Canal,  shall be  reduced by  December 31, 1938, to 
the  quantity  permitted as of that  date  by  the decree of the  Supreme 
Court of the  United  States of April 21, 1930; 
2. in the  event of the  Government of the  United  States  proposing, 
in order t o  meet  an  emergency,  an  increase  in  the  permitt.ed  diversion 
of water  and in the  event  that  the  Government of Canada  takes ex- 
ception to the propo'sed increase, t,he matter  shall be submitted, for 
final  decision, t o  an arbitral  t<ribunal  which  shall  be  empowered t o  
authorize,  for  such  time  and  to  sucl~  extent.  as  is  nccessary  to  meet  such 
emergency, an increase  in the diversion of mater beyond thc limits set 
forth  in  the  preceding  sub-paragraph  and  to  stipulate  such  compen- 
satory  provisions as it  may  deem  just  and  equitable;  the  arbitral 
tribunal  shall  consist of three  members, one to be appointed  by  each of 
the  Governments,  and  the  third, who mill be  the  Chairman,  to  be select,ed 
by  the  Governments; 

( b )  that  no diversion of wat'er,  other  than  the  diversion  referred  to  in 
lmragraph ( u )  of this Article,  from the Great  Lakes  System  or  from 
tile International Scct.ion to :mlther watelrshed shall  hereafter be made 
except  by  authorization of the  International  Joint  Commission; 

(c) that,  each  Government  in  its own territory  shall  measure  the  quantities 
of mat'er which may  at  any  point he diverted  from or added  to  the 
Grrat  Lakes  System,  and  sllall  place  the  said  measurcrnents on rccord 
with  the  other  Government  semi-annually ; 

(d) that,  in the  event of diversions  being  made  into  the  Great  Lakes  System 
from matcrsllccls lying  wholly  within  thc  borders of either  country,  the 
exclusive rights to the u ~ e  of waters  equivalent in quantity to  any 
water.< so tlivc~rtkd shall,  notwithstanding  the  provisions of Article IV 
( a ) ,  be vestetl in  the  country  diverting  such  waters,  and  the  quantity 
of water so diverted  shall be a t  all  times  available to  that  country  for 
use for  power below the  point of diversion, so long  as  it  constitutes a 
part  of boundary  waters; 

pres,ervation of the levels of the  Great  Lakes  System, agree:- 
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(e) that  compensation works in  the  Niagara  and St. Clair  Rivers,  designed 
to  reetore and  maintain  the  ,lake levels to  their  natural  range,  shall be 
undertaken  at  the  cost of the  United  States  as  regards  compensation 
f'or  the  diversion  throagh  the  Chicago  Drainage  Canal,  and a t   the  cost 
of Canada  as  re,gards  the  diversion  for polwer purposes,  other than 
power  used  in  the  operation  of  the  Welland  Canals;  the  compensation 
works  shall  be  subject to  adjustment  and  alteration from  time to time 
as  may  be  necessary,  and as may be mutually  agreed  upon  by  the 
Governments,  to  meet  any  changes  effected  in  accordance  with  the 
provisions  of  this  Article  in  the  water  supply of the  Great  Lakes  System 
above  the  said  works,  and  the  cost of such  adjus'tment  and  alteration 
shall bme borne  by  the  Party effecting  such  change  in  water  supply. 

ARTICLE IX 
The  High  Contracting  Parties  agree: 
(a)  that  each  Party  is  hereby released  from  responsibility  for  any  damage 

or injury  to  persons  or  property in the  territory of the  other,  which  may 
be  caused  by  any  actioa  authorized or provid'ed for by  this  Treaty; 

( b )  that  they will  severally  assume  responsibility  and  expense  for  the 
acquisition of any  land,s or interests  in  land  in  their  respective  territories 
which may be  necessary to  give  effect  to  the  provisions of this  Treaty. 

ARTICLE X 
This  Treaty  shall be  ratified  in  accordance  with  the  constitutional methodls 

of the  High  Contracting  Parties.  The  ratifications  shall  be  exchanged  in 
Ottawa or in  Washington  as sooln as  practicable  and  the  Treaty  shall come 
into  force  on  the  day of the exchange of ratifications. 

In  faith whereof the  respective  plenipotentiaries  have  signed  this  Treaty 
in  duplicate  and  have  hereunto affixed their seals. 

Done  at  the  city of Washington  the  eighteenth  day of July  in  the  year of 
our Lord 0n.e thousand  n,ine  hundred  and  thidy-two. 

W. D. HERRID'GE [L.S.] 

R E N R Y  L. STIMSON [L.S. J 

SGHEDlULE A 

ST. LAWRENCE  INTERNATIONAL RAPIDS SECTION COMMISSION 
(a )  The Commission,  established  under  the  provisions of Article I11 of 

this  Treaty, shall1 function  solely  as an  international  commis'sion  established 
under,  and  'control'led  by,  the  terms of this  Treaty. It shall  not  be  subject, 
generally, to  the  legislative,  to  the  executive  or,  except  as  hereinafter  provided, 
to  the  judicial  authorities  in  either  country,  but  it  shall be subject  to  this  and 
to  any  submquent  agreement. 

( b )  The modifications  referred to  in  Article 111 of this  Treaty  shall  be 
r.egarded as 'effective  when  confirmed  by an  exchange of notes  by  the  Govern- 
ments. 

(c) The  Commission  shall  have  power to  establish  orders,  rules or by-laws, 
and such  orders,  rules or by+laws,  together  with  any  amendments,  modifications 
or  repeals  thereof,  shall  be  effective  on  confirmation  by  an  exchange of notes 
by  the  Governments. 

545aO-13 
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( d )  The  Governments  shall be entitled  to  inspect  the  plans,  proposals Or 
works  under  construction,  and  to  inspect  and  audit  the  books  and  other remcords 
of th,e  Commission. 

( e )  I n  order  to  enable  the  Commission  effectively  to  perform  the  duties 
im4posed upon it  by  t,his  Treaty,  it  is  agreed thst  the  appropriate  authorities in 
the  countries will take such action  as  may be necessary  to  confer  upon  the 
Comrniss'ion the followin,g capacities, powers and  liabilities: 

1. all  such specific capaciti'es,  powers  and  liabi'lities  as  are  reasonably 
ancillary  to  the  establishment of the  Commission  and  the  duties  and 
fumtions imposed  upon it  by  this  Treaty;  the  subsequently  enumerated 
capacities, powers and 1iabil.ities are  not  intended  to  res'trict  the  gener- 
ality of this  clause; 

2. the  capacity  to  contract,  to sue and  be  sued  in  the  name of the  Com- 
mission; 

3. freedom  from  liability  for  the  members otf the  Commission  for  the  acts 
and  liabilities of the  Commission and, conversely, a general  responsi- 
bility of tbe Gommiss!ion for the acts of itself,  its  employees  and  agents, 
in  the  same  manner as if the  Commission w'ere a  body  corporate, 
incorporated  under  the \laws od either of the  countries; 

4. the power to obtain  the selrvices of engineers,  lawyers,  agents  and 
employees  generally ; 

5. the  power  to  make  the  nec'essary  arrangements for Workmen's  Com- 
pensation  eit,her  direct,ly or with t,he appropriate  authorities or agents 
in  either  country, so as t o  insure  the workm'en and  their  famil'ies  rights 
of compensatioa  equivalent t o  those  which  they  would  ordinarily 
re,ceive in  the  Province of Ontario  in  respect to the  parts of the  works 
wit,hin  Canadtian  territory, or t,he equivalent  works as referred  to  in 
Article I11 ( b )  of this  Treaty, or  in the  State of New  York  in  respect 
t o  the  remaining  works. 

(f) The  Commission  shall  be  subject t o  the jurisdict.ion of the  Federal 
Courts of the  two  countries,  respectively,  that is to  say, in  respect t o  all 
questions  arising  out of the  part of the works  within  Canadian  terr'itory or 
the  ,equivalent  works, as referred t o  in Article 111 ( b )  of this Treaty, th'e 
Commission  shall  be  subject  to  the  jurisdiction of the  Exchequer  Court of 
Canada,  and,  in  respect  to  the  remaining  works, t o  the  jurisdiction of the  Federal 
Courts of first  inst>moe  in  the  United  Statw;  and thsere shall als'o  be established 
rights of appeal,  analogous  to  the  appeals  in  similar  matters  from  the  respective 
courts  to  the  appropriate  tribunals  in  the  respective  countries:  provided, however, 
that  ,in  respect of a  claim  made  upon  the  Commission exceeding  in amount  the 
sum o f  fifty  thousand doJl,am ($5O,OOO), either of the  G,overnments', at any  time 
after such  claim  has  been  tried  and  judgment  entered  in  the  appropriate  court of 
first  imtance  herein  provided  for,  may  cause  the  matter t o  be referred  by  way 
of appeal  to  an  arbitral  tribunal. Such  reference  shall  be  effected by notice 
from th'e  Government  invoking  this  proviso t o  the  other  Government  and  to  the 
Court,  given  within  ninety  days of the  entry of such judgment,  and such  notice 
shall  give  to  the  tribunal  jurisdiction over  t,he  appeal, or  cause any  appeal 
already  taken  to b'e transferred  to  the  tribunal.  The  tribunal  shall con,sist of 
three  members,  all of whom must hold, or have  held, high judicial office.  One 
shall  be  appointed  by  each  Government,  and  the  third  shall  be  selected  by  the 
two members so' appointed; or,  in the  event of failure  to agree,  by  the  Govern- 
ments  joistly.  The  tribunal so established  shall  then  have,  in  respect  to  such 
claim,  exclusive  final  jurisdiction  and its findings  shall  be  binding  upon the 
Commission. 
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( 9 )  I n  view of the  need  for  co-ordination of  trhe work  undertaken  by  the 
Commission  and  the  development of power  in  the  respective  countpies,  the 
Commission  shall  have  authority: 

1. to  make  contracts  with  any  agency  in  either  country, which may  be 
authorized  to  develop power in the  International  Section,  for  the 
engineering  services  necessary  for  the des'igning and  constructi,on of 
the  power work's ; 

2. t o  d8efer such parts od the  power  works  as need to  be constructed  in 
conjunction  with  the  installation of power-house machinery  and  equip- 
ment,  and  to  make  contracts  with  any  agency  in  either  country, which 
may be authorized  to  develop power, for constructing  such  deferred 
p a r k  of the poiwer works. 

( h )  The  remuneration,  general expenses and  all  other expenses of the 
members of the  Commission  shall  be  r'egulated  and  paid  by  their  respective 
Governments  and  all  other expenses of the  Commission  shall be defrayed  out 
of the  funds  provided  under  the  terms of Article I11 of this  Treaty. 

(i) The  Governments  agree: 
1. t o  permit  the  entry  into  their  respective  countries  within  the  area 

immediately  adjacent  to  the  International  Section,  to  be  delimited  by 
an exchange of notes  by  the  Governments, of personnel  employed by 
the  Commission,  and  to  exempt  such  personnel  from  their  immigration 
laws  and  regulations  within  such  area; 

2. to  exempt  from  customs  duties, excise or  sales  taxes, or other  imposts, 
all supplies  and  material  purchased  by  the  Commission  in  either 
country  for  its own use. 

(j) The Commission  shall  continue  until  its  duties  under  Article I11 of 
t,his  Treaty  have hmecn complelteIy performed.  The  Governments  may, at any 
time,  reduce its numbers, providmed that  there  must  remain  an  even  number of 
members  with  the  same  number  appointed  by  each  Government.  Upon comple- 
tion,  arrangements wiII be  made  for  the  termination of the Commission and  the 
bringing  to  an  end of its  organizati,on  by  agreement between the  Governments. 
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