N GRE/A\T | 4" v
~LAKES

=~ HARBORS
=< STUDY

N

REPORT 8Y

US.ARMY ENGINEER DIVISION,

NORTH CENTRAL
"4 CORPS OF ENGINEERS-
> CHICAGO, ILLINOIS

Firoons ikl \
: NOVEMBER- 1966

82 05 03 061

LA C e DT T L YT AR
C

DTIC FILE CopY




UNCLASSIFIED
SECURITY CiLLASSIFICATION OF T=1t$ PAGE 'When Late Entered) < 13
N . READ INSTRUCTIONS
REPORT DOCUMCNTAT:ON PAGE BEFORE COVPLETING FORY
1. REPORT NUMBGER 2. GOVT ACCESSION NO. 2. RECIPIENT'S CATALOG NUMBER
© TITLE (and Subtitie) = : 5. TYPE OF REPORT & PERIOD COVERED

GREAT LAKES HARBORS STUDY. Summary Report.

™

PERFORMING GRG. REPORT NUMBER

4 ¢ .
7. AUTHOR(S) b. CONTRACT OR GRANT NUMBER/s)
»
GAN 10 PROGRAM ELEMENT, PROJECT, TASK
9. PERFORMING ORGANIZATION NAME AND ADDRESS RS e e N MBE RS
U.S. Army Engineer Division, North Central. -

Planning Division. Economics Branch.
536 S. Clark St./Chicago, IL. 60605

11. CONTROLLING OFFICE NAME AND ADODRESS 12. REPORT DATE
November, 1966

SAME AS #9 3. NUMBER OF PAGES
58 p.

14 MONITORING AGENCY NAME & ADDRESS({f dillerent from Controlling Ollice) 15. SECURITY CLASS. (of this repori,

UNCLASSIFIED

15a. DECL ASSIFICATION DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release. Distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abs:iract entered in Block 20, {f difterent from Report)

Approved for public-release. Distribution unlimited.

.

18. SUPPLEMENTARY NOTES
Locally .assigned Library of Congress number: HE396 S25 US55

1. KEvY WORDS (Continue on reverse side if necessary and identily by block number)

1. HARBORS 2., WATER TRANSPORTATION 3, ECONOMIC ANALYSIS 4. GREAT LAKES

20. ABSTRACT (Continue on reverse sice If necessary and identi{y by bloch number)

Harbor improvements at 30 harbors are recommended as well as the construction of
one new harbor. Also the Great Lakes connecting channels project is justified.

These have been justified by a wide margin., Harbor improvements will permit the
full utilization of the St, Lawrence Seaway.ki

/\\\

DD ,535%; 1473 £oimion oF 1 w0V 6515 OBSOLETE UNCLASSTFIED

— e

FCrD T 4 ARGIEINATION O F TRIS F ASE sBher Hata Enrerse:h

BRI R GBS




eyl

i b B A S

st | e

GREAT LAKES HARBORS STUDY

FINAL REPORT

APPENDICES

Appendix Title Date of Report

A Iron Ore Traffic Analysis April 1958
B Stone Traffic Analysis April 1958
¢ Coal Traffic Analysis July 1961
D Grain Traffic Analysis June 1965

E Generzl Cargo Traffic Analysis November 1966
C7 be publishes 19 ftan /5¢7)

These appendices were submitted in separate reports. They are available
from the Division Engineer, North Central Division at the cost of reproduction.

o 11w gt e A e s, Y

L

R\

0 AP ,

il
o

R e e R L T T s e " S




"m\w:m‘mw‘.‘ucmw@wdmmwwmmw gy

P gl o O

LSRR oy

ey

i

GREAT LAKES HARBORS STUDY

SYLLABUS

It has been determined that improvements af 30 harbors, and construe-
tion of one additional harbor, are fully justified to take full advantage
of the 27-foot depths provided in the Great Lakes Connecting Channels,
the Welland Canal, and the St. Lawrence Seaway. Total estimated first
costs to the United States for construction were $154,400,000, with totel
annual charges of $7,965,230. Estimated average annual henefits are
$25,237,100. Since benefits to current program of deepening the connecting
channels will be realized only by improving harbors, a combined Great Lakes
Connecting Channels-Harbors system analysis was required. The system

analysis results in a benefit~cost ratio of 2.0 for the combined projects.
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DEPARTMENT OF THE ARMY
NORTH CENTRAL DIVISION, COiPS OF ENGINEERS
536 South Clark Street
Chicago, Illinois 60605

NCDFD-PF 30 November 1966

SUBIECT: Great Lakes Harbors Study - Final Report

TO: Resident Member
Board of Engineers for Rivers and Harbors, Washington, D.C.

INTRODUCTION

il

i

1. AUTHORITY

a. This final report on the Great Lakes Harbors Study is submitted
in response to resolutions by the Committee on Public Works, United States
Senate, adopted 18 May 1956, and by the Ccrmittee on Public Works, House
of Representatives, United States, adopteé 27 June 1956, as follows:

"
D
i (e R

AT CAA

"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED STATES
SENATE, That the Board of Engineers for Rivers and Harbors, created under
Section 3 of the River and Harbor Act, approved June 13, 1902, be, and is
hereby, requested to review the reports of the Chief of Engineers on the
Great lakes Connecting Channels, published as Senate Document Nunmbered T1,
Eighty-fourth Congress, and other reports, with a view to determining the =
advisability of further improvements of the harbors on the Great Iakes in -
the interest of present and prospective deep-draft commerce, with due =
regard to the scheduled time of completion of the St. lLawrence Seaway and _%
the connecting channels between the Great Iakes.” %

"RESOLVED, BY THE COMMITTEE ON PUBLIC WORKS OF THE HOUSE OF
REPRESENTATIVES, UNITED STATES, That the Board of Engineers for Rivers
and Harbors be, and is hereby, requested to review the reports of the
Chief of Engineers on the Great Lakes Connecting Channels, published as
S. Doc. T1, 84th Congress, and other reports, with a view to determining
the advisability of further improvements of the harbors on the Great
Iakes in the interest of present and prospective deep-draft commerce, with =
due regard to the scheduled time of completion of the St. Iawrence Seaway
and the connecting channels between the Great Lakes."

o

St

i)

b At

b. The Chief of Engineers, by letter dated 10 December 1956, authorized
the preparation of appropriate interim survey reports to the Great

f Loekes Harbors Study. Additional authority also was available to
consider desired improvements, at a mumber of specific harbors, by
separate Committee resolutions of Congress. The studies in response
=
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to some of these resolutions were comtined with the Great Lalies Harbors
Studyr.

2. PURPOSE £ND SCOPE

a. The need for increasing depths at Great Laxes Hartors was
recognized in studies made in conneciion with the Great Lakes Connecting
Channels report vublisheé in Senate Document lio. Ti, 84th Congress,
sion. That report, which recommended the deegening of the

ing crannels to provide a controlling depth of 27
avthorized by Congress on 21 Marcl: lGﬁé. With the §
Channels authorized for ceezening to a controllin
and a ﬁcnuroll_nb depth of 27 feet bein i
Seavay from Montreal to Lake Erie, it w
deepening and other imgrovements that i
at harbors on ihe Great Lakes to rrovide harbor depths comx
with those in the Great Lakes Connecting Channels and
Seawar. Deepening the connecting channels tetween lakes Sur s
Huron, Michigan and Erie, as authorized e; Act approved 21 March 1956,
was initiated in May 1957, and controlling depth of 27 fee s
available in ail of the channels in June 1962. The conirolling depth
of 27 feet in the St. Lawrence Seaway and Welland Canal has been availatle
since 1G59. Hanv deep-draft ships ~ould rot load to depths bveing provided

in the connecting channels and St. Lawrence Seaway until the harbors
vere deepened.
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t. Studies of Great Laxes commercial hartors have dbeen compie
d -
.

vnder the asuthorit;” for this report and interim reports have been sub itiec
for all harbors for which further improvemenits are economically Justifieé
at this time. The detail studies made resulied in subtmitting 37 interim
reports recommending improvements at 3¢ hartors. In addition the studies
resulted in one interim report recommending a new hartor for authorization,
making a total of 38 interim revorts at 31 hartors. The first interim
report was sutmitted to Congress in May 165G and the final one in

1 report is to summarize th
interim rerorts. Informat
al harbors for vhich separ
en years when studies were

[

September 1965. The purpose of this fina
the studies, presented iy th

also inciuded in this report on comme

reporis were submitted during the pas

under way on the Great Lakes Hartors

C’Jr*‘ "t

¢. Comprehensive over-all Great Lakes traffic analyses were made
iron ore, coal, stope and grain, and for overseas general cargo. :
i¢ analyses for other commodities were made as reguired for :
igual harbor Engineering studies and esiimates of cost of plans i
of .nmprovement were made for each harbtor where detailed studies were
reguired to determine the economic feasibility of further

improvements.

. DESCRIPTION AND ECONOMIC DEVEIOPMENT

W

: 3. GREAT LAKES - ST. LAWREHCE NAVIGATION SYSTEM

a. A gereral map of the Great Lakes and the St. Lawrence River
from Lake Ontarioc to Montreal is shown on Plate 1.
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©. The Great Lakes - St. Lavrence navigation system comprises
the following major features:

{1) The five Great Lakes - Superior, Huron, Michigan,Erie
and Ontario.

(2) The connecting channels teiween Lake Superior, Huron,
Michigan and Erie, including the locks to overcome the Z1-foot drop
the St. Marys River between Lakes Surerior and Huron.

[WH
(=]

2) The Welland Canal and locks in Canada to overcome the
rop between Lakes Eris and Ontario.

(4} The St. Lawrence Seaway, including locks to overcome the
fall of about 223 feet between Laxe Ontario and Montreal.

(5) Federal harbors

(6) Private harbors

-

(7} Terminal and transfer freilities for cormerrial traffic.

c¢c. The Great Lakes, with their connecting channels and the
welland Canal, form a deep-drait navigation chain with a controlling
depth of 27 feet, extending from uhe west end of Iake Superior to the
south end of Lake h.uh-gan ané to the east end of Lake Ontaric at the
head of the St. Lawrence River. A 27-foot navigation project is
available on the St. Lawrence River from Lake Ontario to Montreal.
There is a 35-foot navigation channel from Montreal to the sea. The
length of steamer tracz from Duluth, Minnesota, at the v~st end of
ILake Superior, to the head c¢f the St. Lawrence River, at the east
end of Lake Ontario, is about 1,150 miies, and from the head of the
river to Montreal is about 185 miles. There is a 9-foot barge canal
= connection between the deep-drafi Calumet Harbor and River project at $
5 the southerly end of Lzke Michigan with the 9-foot Illinois Vaterway, .
vhich connects with the Mississippi River inland waterway system. Thus, E
there are two modern water routes beitween the Great Lakes and the sea, .
the St. lawrence River to the Atlantic Ocean, ané the inland waterway
system to the Gulf of Mexico.

ORI R

dosth

I

: : d. 1In 1956, when this study was auuhorlzed, there were 61
: rcial harbors on the Great ILakes, with controlling depths *ang‘na -
from 16 to 26 feet, with only three harbors having depths of 26 feet. :

4.  NAVIGATIOR SEASON ;

Navigation on the Great lLaxes - Sit. Lawrence system above Montreal
is closed for about four months each winter due to ice. The season of
i navigation through the system averages about eight months, with navigation
usually opening during the first half of April and closing about the
middle of December. There is a small amount of intralake traffic

during the winter on Lakes Michigan and Erie, and on the Detroit River.
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Table 2 - Observed Short Period Rises On The Great Lakés 1860-196kL

Lake ‘Temporary Rise L
and Maximum Frequency One Year
Gage Feet _ Years Frequency, £t
SUPERIOR
Marquette,
Michigan 2.8 by 1L
MICHIGAN
Calumet Harbor, )
T1llinois 2.8 30 1.8
HURON
Fort Gratiot,

Michigan 2.5 10 1.7
(Near head of :
Sst. Clair R.)

ERIE
Buffalo,
New York 8.4 50 4.9

Toledo,
Ohio 5.3 35 3.4

ONTARTO
Tibbetts Pt.,
New York 2.9 16 1.7

(Near head of
St. Lawrence R.)

e. All project depths in the Great Lakes navigation system
are in feet below low water datum, the plane on each lake to
which Federal navigation depths are referred. ILow water datum
is referenced to IGLD (1955 International Great Lakes Datum)
Elevations are in feet above mean water level at Fathers Point,
Quetec, a point on the St Lawrence River near the river
transition to the Gulf of St. Lawrence. The present low water
datum planes for each of the lakes werec established in 1933
from & consideration of the recorded levels that had been experienced
- ‘nce 1860. The low water datum levels were selected so as to
represent what might be termed the average low levels rather
than the extreme low levels. With the low i1ater datums as planes
of reference, depths available during the navigation season sre
generally equal to or greater than project depths except during
extreme low water years, such as those occurring during the
mid-1920's and mid-1930's and during the early 1960's. TFor the
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connecting rivers between Lakes Superior and Huron, between

Iakes Huron and Erie, and for the upper reaches of the St. Lawrence
River, low water datum is the sloping surface of the rivers

when the 1akes are at thelr low water aaﬁum elevatlons,

6.  TRIBUTARY AREA

-a. The tributary -area of the Great Lakes; which generates -
the large amount of commerce on the Great Lakes, includes large
parts of the eight states vhich border the Great ILakes, In
addition to the bordering states, the tributary area, from the
standpcint of commerce on the Great Lakes, includes several
additinonal states, particularly in the coal-producing area bordering
the easterly part of the basin, and the grain and 11vestock-produ01ng
areas in the north central United States bordering the westerly
part of the basin. Also, in additzun to the states bordering on
the Great Lakes, all or part of 11 states adjoining the Great Lakes
border states are tributary to the Great Lakes from the standpoint
of overseas commerce through the St. Lawrence Seaway. ’

b. The major items of commerce on the Great Lakes are iron
ore, limestone, coal, grain, petroleum products and overseas general
cargo. The availability of low cost water transportation on the
Great Lakes for the almost unlimited resources of iron ore, codl
and limestone has resulted in making the Great Lakes region the
heart of the nation for heavy industry, including the production of
iron and steel, and related manufactures using large volumes of
iron and steel. Statistics by the U. 8. Bureau of Census show that
the value added by manufacture in 1958, for areas within 99 miles
of Great Lakes ports, was over 33-billion dollars, which was 2k
percent of the total value added by manufacture in the entire
United States.

¢. There are 29 Standard Metropolitan Statistical Areas in
the Great lakes basin, with a total population of 21,587,000 in
1960, The five largest areas are as follows:

Population in 1960

Milwaukee, Wisconsin 1,232,731
Chicago, Illinois 6,220,913
Detroit, Michigan 3,762,360
Cleveland, Ohio 1,909,483
Buffalo, New York 1,306,957

EXT“TING PROJECTS
7. CONNECTING CHANNELS

a. Improvement of the connecting channels above ILaké Erie
was authorized on 21 March 1956. The improvement provided for

6
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increasing controlling depths from 24.8 feet and 21 feet below low
water datum in downbound and upbound channels respectively to a ]
controlling depth of 27 f'éet below low water dstum in both downbound
and upbound channels. The channels werc Jesigrned to provide a safe
draft of 25.5 fee. for Great Iakes freightars when the water level is
at low water da w:-. In order to provide this safe draft, project
depths varied firom 27 to 30 feet to provide allowances for squat of
vessel when under way, for € .posure to wave action, a:d for an additional
foot of clearance vetween safe draft and channel depth for herd beciitom
than for soft bottom where applicable. The project depths have been
available through t»e connecting channels since June 1962.

b. The exinti g progsct provides for the construction and operation
of four locks i the §*. Maryz River at Sault Ste. Marie, Michigan. The
principal features c¢f the locks are shown in Table 3. Therc is one
lock at Szult Ste. Marie, Ontario. This lock is 59 feet wide and 909
feet long, with a depth of 16.8 feet over the sills.

Table 3 - Principal Features of Iocks, St. Marys Falls Canal

Iock
Principal Features Poe-Under
MacArthur Sabin Davis Const. L

Width, feet 80 80 8o 110
Iength between miter

sills, feet 800 1350 1350 1200
Depth on upper miter

sill, feet 31 okh.3 2h.3 32
Depth on lower miter

sill, feet 31 23.1 23.1 32
Lift, feet 21.7 21.7 21.7 21.7

L Scheduled for completion in fall of 1967.

¢. Controlling depths of 27 feet have been available since 1959
in the Welland Canal between Lake Erie and Leke Ontario, and in the
St. Lawrence River from Lake Ontario to Montreal, Quebec. There is a
35-foot ship channel in the St. Lawrence River from Montreal to the
ocean. The controlling dimensions of Welland Canal locks are 80 feet
wide, and 859 feet long between miter sills, with depth of 30 feet over
sills. St. Lawrence River locks are the same size as Welland Cansl
locks, except they are 860 feet long. Prior to 1959 the controlling
depth in the Welland Canal was 25 feet, and in the St. Iawrence River
above Montreal was 1l feet. Controlling lock dimensions in the

St. Lawrence River prior to 1959 were 252 feet long and Lk feet wide,
with depth of 1k feet over the sills.
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d.. The limiting dimensions of ships for the MacArthur Iock at
St. Marys Falls Canal, .and- for the Welland Canal and St. Lawzence
River locks; are 730 feec lonz and 75-foot beam. These 1oc}< have
depths in excess of channel depths leadlng to the locks. Conaequently,
the draft of ships. is limited by Lhannel,oepths, and nct by the locks.

8. HARBORS

The project depths in 1956, prior to initiation of stadies for
this report, for 61 Federal commercial harbors are shown in Table L.
The depths shown are for the protected harbor areas which, in general,.
control maximum drafts. At many harbcrs, increased degths have been
provided in lake approaches and in entrance channels to allow nore
clearancé between channel depth and draft due to wave action in exposed
areas, and also due to squat when ships are under way. Detailed
information on existing harbor projects in 1956 can be found in the
interim reports. These interim reports are discussed further in
paragraph 12 below, under Plan of Improvement.

b ik




Table 4 - Project Depths in 1956 for Federal Commercial Harbors on Great Lakes

Project
Location Depth X
e _ - (feet)
LAKE SUPERIOR
Grand Marais, Minn. 16
Two Harbors, Minn. 26
Duluth-Superior, Minn. & Wis. 20-26
Ashland, Wis. 20-25
Ontonagon, Mich. 15
Presgue Isle, Mich. 26
Marquette, Mich. 25
Grand Marais, Mich. 18
LAKE MICHIGAN
Manistique, Mich. 18
Gladstone, Mich. 19
Menominee, Mich. 21
Green Bay, Wis.’ 22
Sturgeon Bay Canal, Wis. 22
Kewaunee, Wis. 20
Two Rivers, Wis. 18
Manitowoc, Wis. 21
Sheboygan, Wis. 15-21
Port Washington, Wis. 18-21
Milwaukee, Wis. 21
Racine, Wis. 19-21
Kenosha, Wis. 21
Waukegan, I1l. 18
Chicago, I1l. 21
Calumet Harbor, Ill. 21-26
Indiana Harbor, Ind. 22-26
Michigan City, Ind. 18
St. Joseph, Mich. 18-21
South Haven, Mich. 19
Holland, Mich. 21
Grand Haven, Mich. 21
Muskegon, Mich. 21
White Lake, Mich. 16
Ludington, Mich. 18
Manistee, Mich. 21
Portage Lake, Mich. 18
Frankfort, Mich. 18
Charlevoix, Mich. 18

1 Depths shown are for protected harbor areas only.

Project

Location Depth 1

3 ‘(Teet)

LAKE HURON

Cheboygan, Mich. 15-18
Alpena, Mich. 18.5
Saginaw River, Mich. 16.5-2k
Harvor- Beach, Mich. 21

Black River, Port Huron, Mich.

20

LAKE ST. CLAIR - LAKE ERIE

Detroit-Rouge River, Mich.
Detroit-Trenton Channel, Mich

Monroe, Mich.
Toledo, Ohio
Sandusky, Ohio
Huron, Ohio
Iorain, Chio
Cleveland, Ohio
Fairport, Ohio
Ashtabula, Ohio
Conneaut, Ohio
Erie, Pa.
Dunkirk, N, Y,
Buffalo, N. Y.
Black Rock Channel, N. Y.

LAKE ONTARIO

Rochester, N, Y.

Great Sodus Bay, N. Y.
Oswego, N. Y.
Ogdensburg, N, Y.

entrance chanels, including lake approaches, are not shown.

18-25
21
21
25
21-22
25-26
2h-25
21-25

2
20
21-22
19-21

Increased depths for
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COMMERCE AND VESSEL TRAFFIC
9.  EXISTING COMMERCE

a. The existing commerce discussed herein includes all United
States commerce on the Great Lakes for the ten-year period 1955-196k,
including domestic, Canadian and overseas commerce, but excluding
internal, intraport and local traffie. During the ten-yéar period
1955-1964, the annual commerce averaged 190,035,000 tons and varied
from a low of 158,084,000 tons in 1958 to a high of 217,538,000 tons
in 1957. A summary of United States commerce on the Great Lakes for
ten-year period 1955-1964 is shown in Table 5, and a summary of the same
-commerce by major commodities is shown in Table 6.

b. Commerce at 55 Federal harbors on the Great Lakes for the ten-year
period 1955-1964 is shown in Table T, and for 15 private harbors is
shown in Table 8. Plates 2 through 10 are a set of flow charts which
shown for 1964 the movements on the Great Lakes of major commodities,
United States-Canadian traffic, United States-overseas traffic, and a
summary of domestic traffic, excluding local and intraport traffic. The
character of the movements in 1964 are, in general, representative of
movement of Great Lakes traffic in recent years.

c. The largest item of commerce is iron ore, which is shipped from
ports on Lake Superior, from Escanaba, Michigan, on Lake Michigan, and
from Canada on the St. Lawrence River below Montreal. Iron ore is
received at ports at southerly end of Lake Michigan, on the Detroit River,
at ports along southerly shore of Lake Erie, and at Buffalo and Tonawanda,
New York, at the eastern end of Lake Erie. The second largest item of
commerce is coal, which is shipped from Calumet Harbor, Illinois, from
Toledo, Ohio and other ports along the south shore of Lake Erie and from
ports along the south shore of Lake Ontario. Coal is widely distributed
throughout the Great Lakes, with a substantial percentage of the total
movement exported to Canada. Practically all of the stone is shipped
from private harbors on Lake Huron and on the northerly shore of Lake
Michigan. The major portion of the stone is shipped to steel-producing
areas at southerly end of Iake Michigan, on Detroit River, and along
southerly shore of ILake Erie, including Buffalo Harbor. The remainder
is given wide distrubution through the Great Lakes, primarily for
production of cement, for constrition purposes and for chemical industries.
Most of the grain shipments are from Duluth-Superior harbor at west end
of Lake Superior, from Calumet Harbor, Illinois, and from Toledo, Ohio,
with some shipments from several other ports. Most of the grain is destined
for Buffalo, New York, and for export, through the St. lLawrence Seaway.
Overseas general cargo commerce is widely distributed throughout the
Great Lakes area. Petroleum products are given wide distribution through-
out the Great Lakes. A large percentage of total shivments of
vetroleum products is from Indiana Harbor, Indiana with substantial
shipments from Muskegon, Michigan; Saginaw River, Michigan, and
Toledo, Ohio.
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10. PROSPECTIVE COMMERCE

a. During the 10-year period 1955-1964, traffic in four
major commodities, iron ore, coal, stone and grain, comprised about
85 percent of total United States comrerce on the Great Lakes.
These four commodities and overseas general cargo comprise the
major items of commerce considered in developing plans for a system
of harbors to take full advantage of the recent improvements in the
eonnecting channels above Iake Erie, in the Welland Canal, and in
the St. Lawrence Seaway. Comprehensive over-all Great lakes traffic
analyses were made for iron ore, coal, stone, grain and overseas
general cargo to develop estimates of prospective traffic as a
basis for determining harbor improvements which could be justified.
For other commodities, traffic analyses were made as indicated at
individual harbors. The five traffic analyses accompany this
report in the following appendices:

Ayrendix A

Iron Ore Trafiic Analysis

fppendix B - Coal Traffic Analysis

Aprendix C - Stone Traffic Analysis
Appendix D -~ Grain Traffic Analysis

Apypendix E

Great Iakes~Overseas General Cargo Traffic
Analysis

b. The iron ore traffic analysis developed estimates of
prospective shirments and receipts of iron ore at United States Great
Iakes harbors for the 50-year period 1958-2007. Total anmual
average receipts at United States harbtors for the 50-~yesar period are
estimated at avout 138-million tons. It is estimated that about
TS percent of this total will be shipped from Great Iakes ports, about
29 percent Trom eastern Canada through the St. Iawrence Seaway, with
the balance of about 1l percent from overseas. Table 9 shows
estimated average annual shipments from all Great Lakes harbors,
shirments through the St. ILawrence Seaway to United States harbtors,
and receipts at all United States Great Lakes harbors for the
50-year periocd 1958-2007.

c¢. The coal traffic analysis developed estimates of average anmual
prospective shizments of coal for 50-year period 1965-2015 from all
United States Great Iakes harbors, and the distribution of total
shizments to both United States and Canadian harbors. Estimated
average anmual shipments amounted to 120-million toas, with about T3
percent shipped to United States harbtors, and the balance of about
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27 percent shipped to Canada. Table 13, Page 21, presenis estimates
of average annual shipments from United States harbors and distribution
of this commerce to United States and Canadian receiving ports.

d. The stone traffic analysis developed estimates of prospective
shipments and receipis of si the

EY Ly

ically all of the stone is shipped

tone at Great Lakes harbors for

from private harvors. Estimated average annual shirmentis are

- 3 ~ o - = 3 3 rey -
50,540,000 tons. Table 11, Page 23, presents estimates of average
annual shipments and receipis.

e. The grain traffic aralysis developed estimates of prospective
traffic in grain for the years 1965, 1980, and 2015. There are three
general t

s
types of grain wovements on the Great Lakes. as Tollows:

Shipments between United States harbors designated as
lakewise movements.

Yy
o

Exports from United States harbors to Canada and overseas.

from Great Lakes harbors in Canada.

[
d
L
]
I
/]

Lakewisze receipts and shirments of grain averaged 3,435,000 *ons
during the 19k8.1957 period, and declined to an average of 2.556,000
tons during the 1959-1963 veriod. There was & large increase in
exports of grain following the opening of the St. Lawrence Seaway in
1959. Exporis averaged 641,000 tons during the 1948-1957 period,
inereased to 882,000 tons in 1538, and to 3.475,000 %
the year the deep-0rait St. Lawrence Seawey was orened,
further increase o 6,413,000 tons in 1863. Total
and exporis were 9,136,000 tons in 1863. The estimete
ship vears 1965, 1885 and 201
14,000,000, and 19,609,500 tons, respectively. Teble 12, Page

5 total shirments broken down beitween exporis and lad
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3.! :.,l
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ments for the years 1948 through 1063

for the rears 1965, 1980, and 2015. Imno grain

Great Iakes harbors declined from &n annual average of 1,375,350

tons during the 1948-1957 period to an annual average of 320,000

i ing the 1959-1563 veriod, the first five years of operation
ke
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of the deep-draft 5%. Iawrence Seawa;. Fulture imports are expected
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0 rerain at a relatively low level and will comprise only a small
segment of the Great Iakes grain movement. Ko estimaie of prospective
T ¢ has besn made for this moverment.

5

f. The Great lLakes overssas general cargo iraffic analysis
developed estimates of total prospective traffic in cverseas general
cargo 10 all United States Great Iakes harbors for the years 18065, 1975,
18G5, 1993, 2005 and 2015. Estimates of prospective fraffic at
individual harbors were then a { g T nterinm reporis.
There was a large increase i 1 cargo
traffic on the Great Iakes i ce Seaway
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-General Cargo Traffic analysis,

was opened to deep-draft traffic. The average annual overseas genersl
cargo during the T-year perjod 1952-1958 was 493,000 tons. In

1958, it was 18,000 tons, while in 1959, the first year deep-draft
ships could en.er the Great Lakes through the St. Lawrence Seaway,

it increased to 1,875,000.tons. In 196k, the total traffic -was
4,165,000 tons. Table 13, Page 25, presents estimatés of overseas
llner type general cargo as developed in the Great Lakes-Overseas
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Table 9 - Prospective Average Annual Iron Ore Commerce for 50-Year
Period 1958-2007

SHIPMENTS RECEIPTS - U. S. HARBORS

Millions :7 7 ] - ﬁiiiioﬁs
Harbor of Net Harbor of Net
Tons Tons
Michipicoten, Ontario 1.88 Calumet Hbr & Riv, Til & Ind 19.01
Port Arthur, Ontario 6.45 Indiana Harbor, Indiana 1k.01
Taconite, Minnesota 10.77 Gary, Indiana 14.02
Silver Bay, Minnesota 9.80 Detroit, Michigan 1.72
T;o Harbors, Minnesota 1k, 45 River Rouge, Michigan 5.45
Duluth-Superior, Minn-Wis 43.90 Trenton Channel, Michigan 4,87
Ashland, Wisconsin 2.76 Toledo, Chio 7.50
Presque Isle, Michigan 6.1h4 Huron, Ohio 2.65
Marquette, Michigan 0.63 Iorain, Ohio 7.h2 3
Escanaba, Michigan 3.51 Cleveland, Ohio 20.88 ,%
Picton, Ontario __0.98 Ashtabula, Ohio 10.54 %
Total frm Great Lakes Hbrs 101.27 & Conneaut, Ohio 15.05 . A%
Erie, Pennsylvania 4.16 -
Eastern Canada via Tonawanda, New York 0.46
St. Lawrence Seaway 39.75 2
Niagara River, New York 0.73

Foreign sources overseas
via St. Lawrence Seaway 1.50 2 Buffalo, New York 9.L48

Total U. S. Harbors 137.95

Canadian Harbors X L,57
Potal 142,52 Total 142,52

1 Includes estimate of about L ,.57-million tons shipped to Canadian Great
Lakes Harbors from Lake Superior Region
2 For U, S. Harbors
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Table 10 - Prospective Average Armial Coal Commerce for 50-Year
Period 1965-2015

SHIPMENTS RECEIPTS
Thousands Thousands
Harbor of Net Harbor of Net
Tons Tons,
Toledo, Chio 47,250 Two Harbors, Minnesota 160
Sandusky, Ohio 17,000 Duluth-Superior, Minn-Wis 4,750
Huron, Chio 1,200 Washburn, Wisconsin 90
Lorain, Ohio 3,200 Ashland, Wisconsin 450
Cleveland, Ohio 700 Ontonagon, Michigan 350
Fairport, Ohio 1,900 Hencock, Michigan 30
Ashtabula, Ohio 6,000 Houghton, Michigan 30
Conneaut, Ohio 2,600 Dollar Bay (Keweenaw
Waterway), Michigan 160
Erie, Pennsylvaria 3,000
Torch Lake, Michigan 170
Buffalo, New York 700
. Marquette, Michigan 150
C Total Lake Erie Harbors (83,550)
Munising, Michigan 60
Caiumet, I11l., and Burns Sault Ste. Marie, Michigan 130
Waterway, Indiana 24,350
Lime Island, Michigan 120
Total Take Michigan Hbors (24,350)
3 Detour, Michigan 790
g Rochester, New York 2,100 Manistigue, Michigan 20
-ég Great Scdus Bay, New York 7,70C Escanaba, Michigan 230
=
=§§ Oswego, New York 2,300 Menominee, Michigan 350
& Total Lake Ontario Hbrs (12,100) Green Bay, Wiscousin . 2,560
GRAND TOTAL 120,000 Two Rivers, Wisconsin Lo
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Table 10 - Prospective Average Annual Coal Commerce for S50-Year
Period 1965-2015 (Continued)

RECEIPIS ) RECEIPTS
Thousands . Thousands
Harbor of Net Harbor of Net
Tons Tons
Manitowoc, Wisconsin 310 Harbor Beach, HMichigan 1,180
Sheboygan, Wisconsin 540 Port Huron, Michigan 500
Port Washington, Wisconsin 1,600 St. Clair River, Michigan 2,460
Milwaukee, Wisconsin 2,200 Detroit, Michigan 5,500
Racine, Wisconsin 80 Rouge River, Michigan 7,000
Waukegan, Illinois 80 Ecorse, Michigan 50
Calumet Harbor, Ill-Ind 3,450 Trenton Channel, Michigan 2,13C
Indiana Harbor, Indiana 3,350 Monroe, Michigan 5,460 Eg
Burns Waterway, Indiana 3,000 Toledo, Ohio 1,500 ?%
St. Joseph, Michigan 20 Islands, West End Lake Erie 20 Zz
Holland, Michigan €0 Erie, Pennsylvania 190 % .
Grand Haven, Michigan 50 Buffalo, New York 1,530 %
Muskegon, Michigan 2,000 Wiagara River, New York 6 ;500 % 2
Indington, Michigan 200 Oswego, New York 3,200 % i%
Manistee, Michigan 300 Ogdensburg, New Tork 110 | %%
Traverse City, Private Harbors 15,890
Michigan 50
Total U. S. Harbors (88,000)

Cheboygan, Michigan 30

Total Canadian Harbors

Alpena, Michigan 2,120 from United Jtates Great

Lakes Harbors 32,000
Saginaw River, Michigan 3,600

GRAND TOTAL 126,000

e R




Table 11 ~ Prospective Average Annual Stone Commerce for 50-Year
Period 1958-2007

SHIPMENTS RECEIPTS

Thousanés 7 Thousands

Harbor of Wet Harbor of Net

Tons Tons

Drummond Island, Michigan 2,941 Duluth-Superior, Minn-Wis 1,626
Port Dolomite, Michigan 2,703 Manitowoc, Wisconsin 484
Port Inland, Michigan 7,888 Milwaukee, Wisconsin 588
Calcite, Michigan 28,000 Calumet Harbor, Ill & Ind 4 215
Stoneport, Michigan 5,207 Indiana Harbor, Indiana 3,618
Alpena, Michigan 1,650 Buffington, Indiana 2,856
Alavaster, Michigan 1,500 Gary, Indiana 3,028
Marblehead, Ohio ___651 Iadington, Michigan 468
Total 50,540 Saginaw River, Michigan 2,028
Port Huron, Michigan 928

Detroit, Michigan 3,623

River Rouge, Michigan 2,950

Trenton Channel, Michigan 1,023

Wyandotte, Michigan 2,16k

Iorain, Ohio 2,41k

Cleveland, Ohio L, 3k2

Fairport, Ohio 2,h17

Ashtabula, Ohio 1,182

Conneaut, Ohio 815

Erie, Pennsylvania 413

Buffalo, New York 5,473

Miscellaneous

Total

_3.88
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Table 13 - Prospective Overseas General Cargo

(In Thousand Tons)

Harbor 1965 1975 1985 1995 2005 2015
Green Bay, Wis. 105 152 185 198 207 215
Manitowoc, Wis. L 5 6 7 7 8
Milwaukee, Wis. 390 615 715 805 885 960
Kenosha, Wis. 50 61 68 73 7 8o
Chicago, Ill. 260 450 520 520 520 520

Calumet Harbor, I1l-Ind 1,160 1,630 1,810 2,000 2,190 2,380

Burns Waterway, Ind. - 165 2ko 285 330 370
Muskegon, Mich. 68 86 99 111 122 133
Saginaw River, Mich. 65 95 115 130 145 160
Rouge River, Mich. 275 310 345 380 410 440
Cleveland, Ohio 380 565 720 825 930 1,035
Ashtabula, Ohio 85 100 120 125 130 130
Erie, Pa. 7h 130 160 183 20k 22k
Buffalo, New York 170 305 355 395 L35 k75
Rochester, New York 20 35 50 60 65 70
Oswego, New York 45 65 80 95 108 120
Other Harbors 599 831 1,112 1,hk08 1,685 1,880

Total 3,750 5,600 6,700 7,600 8,450 9,200

: NOTE: The harbors listed are those for which estimates of prospective
overseas general cargo traffic were shown in interim reports.
Estimates of prospective overseas general cargo traffic were not
developed for Duluth-Superior and Toledo for which interim reports
were made prior to the completion of the general cargo traffic
analysis.
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11. EXISTING AND PROSPECTIVE VESSEL TRAFF.LC

a. In 1953, in connection with studies being made for deepening
the- connecting channels to provide a controlling depth- of 27 feet, the
Lake Carriers' Association and other vessel interests were consulted
with regard to the composition of the prospective Great Lakes bulk
cargo fleet that would be developed to take advantage of the 27-foot
channels. It was assumed at that time that harbor channels would be
deepened in order that full advantage wculd be taken of the 27-foot
depths in the connecting channels and in the St. Lawrence Seaway.
There was then developed the composition of the prospective bulk cargo
fleet as of 1985. It was considered that tae predictions of a 1985
fleet were still valid for use in the Great Lakes Harbors Study, with
only some changes in characteristics of the vessels. Table 1i shows
the classification and characteristics of the Great Lakes bulk ¢argo
fleet as used in this study. Table 15 shows the composition of the
Great Lakes bulk cargo fleet in 1953, 1957, 1965, and as predicted for
1985,

Table 1k - Classification and Characteristics of United States
Great Lakes Bulk Cargo Fleet

Over~all Bulk Carriers Self-Unloaders
length Draft Capacity Draft Capacity
Class (feet) (feet) (tons) (feet) ‘ togs)
1 Under k0O - - - -
2 400-499 21.0 10,000 - -
3 500-549 21.3 12,900 2.2 11,800
Y 550-599 21.9 15,500 21.7 14,000
5 600-649 25.0 22,100 25.6 20,200
6 650-699 25.7 23,300 25.8 22,k00
7 Over 700 26.5 28,000 26.2 2L 900

NOTE: Draft and Capacity pertain to summer season.

b. Studies of prospective overseas general cargo traffic concluded
that the type of ship used for that traffic would be the Maritime Admin-
istration's C-2 type ship or foreign ships of equal size and capacity.
The C-2 type ship has an over-all length of about 450 to 500 feet and
vbeam of sbout 60 or 65 feet, with cargo deadweight capacity of 8,500
tons at a draft of 25 feet 6 inches in fresh water.
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Table 15 - United States Great Lakes Bulk Cargo Fleet In
1953, 1957, 1965 and Predicted for 1985

_Nunber of Ships

Estimated
Class 1953 Fleet 1957 Fleet 1965 Fleet for 1985
Bulk Carriers
1 18 1 0 0
2 69 35 4 2
3 77 53 16 5
b Th L5 15 28
5 29 107 % 55
6 2 3 8 58
7 _2 4 12 26
Total 271 2u8 151 174
Self-Unloaders i
1 3 6 0 0
2 6 10 3 0
3 16 10 9 3
L Lt 13 13 6
5 2 8 11 3
6 1 4 7
7 0 0 0 2
Total 32 48 4o 21
NOTE: The bulk cargo fleefs listed above comprise the ships carrying

iron ore, coal, limestone and grain.
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PLAN OF IMPROVEMENT

12. IMPROVEMENTS DESIRED

a. Twenty-six public hearings were held between 16 October 1956
and 28 February 1957. The hearings covered the entire Great Lakes
area from the westerly end of Lake Superior to Ogdensburg, New York,
on the St. Lawrence River. The first hearing held in Detroit,
Michigan, on 16 October 1556, covered the over-all Great Lakes
Harbors Study as well as the Port of Detroit. Each of the other
hearings covered from one to several harbors to assure that local
interests at every commercial harbor had the opportunity to be heard
at a public hearing. Transcripts of the public hearings are on file
in the District Offices.

b. In general, improvements were requested for deepening harbors
or parts of harbors to take full advantage cf the 27-foot channels
being provided in the Great Lakes Connecting Channels and in the
St. Lawrence Seaway. It was emphasized that the increased depths
requested would result in major savings in cost of transporiation for
the present and prospective fleets. In a few cases, improvements to
harbor entrances and protective structures were reguested to
accommodate the larger Great Lakes bulk carriers in the prospective
fleet.

o Wl Ll L W R 1o

e

13. PLAN OF IMPROVEMENT

a. It was determined that interim reports should be submitted
at the earliest practicable date on individual harbors or portions
of harbors for which all necessary informetion could bte developed at
an early date. This procedure was adopted since considerable time
would be required to determine the improvements which were economically
Justified for each commercial harbor. This permitted early submission
of interim reports on improvements at individual harbors which were
economically justified generally for bulk commodity commerce which
would take advantage of the 27-foot controlling depth being provided
in the Great Lakes Connecting Channels, in the Welland Canal and in
the St. Lawrence Seaway. All of the interim reporis were completed
between May 1959 and September 1965.

b. Depths in the existing project for the Great Lakes Connecting
Channels, as authcrized by the Act of 21 March 1956, vary from 27 feet
to 30 feet below low water datum. The varying depths were established
to provide a safe draft of 25.5 feet for a Great Lakes bulk cargo
carrier throughout the connecting channels system when the level of
the ruling lake was its low water datum plane. It is also considered
that 25.5 feet is the safe draft for the St. Lawrence Seaway. Vary-
ing allowances were made between depth and draft to accommodate
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different conditions encountered in the connecting channels system.
In general, allowances between depth and draft were as follows:

(1) Squat of ship when under way from 1.0 to 2.0 feet,
with squat increasing with speed of ship and with thrust of propeller.

(2) Clearance between bottom of ship and bottom of channel:

0.5 foot in sheltered areas with soft bottom.

1.5 feet in sheltered areas with hard bottom, such as
ledge rock or boulders.

1.5 feet in areas with soft bottom exposed to wave action.

2.5 feet in areas with hard bottom exposed to wave action.

The miniymum allowance provided between depth and safe draft is 1.5
feet with maximum allowance of 4.5 feet.

c. The same allowances between depth and draft, as were used
in the connecting chamnels, were used in developing the plans of
improvement for the harbors in this report. Additional depth is =
provided in entrances and outer harbors as may be required, due to
wave action in exposed areas, due to squat of ships under way, and
due to presence of hard bottom. Depths provided for safe draft of
25.5 feet vary from 27 to 30 feet. For design safe drafts less than
25.5 feet, the same allowances are used between depth and draft as

for 25.5-foot draft. E

d. Based on engineering and economic studies, it was determined
hat improvements were justified at 30 harbors. I® was also
etermined that construction of one new harbor was justified. Thirty-
ight interim reports were submitted on 31 harbors, with two interim
eports submitted on each of 7 harbors. Table 16 presenis a brief
tatement of the plan of improvement included in the 38 interim
reports, and the status as of 30 June 1966, of the work accomplished
on each of the projects recommended at the 31 harbors. Table 17
presents similar information on improvements recormended in separate :
reports since 1956 at 7 harbors on the Great Lakes in response %o :
separate Congressional authorizations. Details of plans of improve-
ment for each project listed in Tables 16 and 17 will be found in the
individual reports. The depths shown under Plans of Improvement i
Tables 16 and 17 are the depths provided in the sheltered areas.
“here depths of 27 and 28 feet are shown, the project will provide
for a safe draft of 25.5 feet when the lake level is at its iow water
aium, which is the design safe draft for the connecting channels
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Table 16 - Plans of Jmprovement Submitted in Interim Repcits
And Status on 30 June 1966

Ashlend, Wis.

Presgue Isle,

Marquette, Mich.

1 R g .

House R&H
Plen of Improvement Document Act  Status 30 June 1966
(1) (2)
LAKE SUPERIOR
Two Harbors, Deepen harbor to 28 146/86/1 1960 Work is substentislly
feet to ore docks. complete  Vork stopped
due to cessation of
iron ore shipments.
Duluth-Superior, Deepen channels to 150/86/1 1960 Work authorized in
Minn. & Wis. Duluth and Superior 150/86/1 was completed
ore docks, including in November 1963.
(Interim Report  channels to overseas
general cargo dock,
and deepen Superior
Front Channel to 27
feet.
(Interim Report  Deepen channels in 196/86/1 1960 Vork esuthorized in

Allouez Bay, Howards
Bay end Horth Channel,
including 21st Avenue
West, to 27 feet for
grain, and deepen South,
Upper and Minnesota
Channels to 23 feet for
coal, limestone, and
iron and steel scrap.

Deepen harbor for iron
ore tc 27 feet, and to
Power Co.'s cecal dock
to 21 feet.

Deepen harbor to 28
Teet for iron ore.

Deepen harbor to 27
feet for iron ore.

Docuzent number/Congress/Session.
River and Herbor Act authorizing project.

165/86/1 1960

145/86/1 1960

154/86/1 1960

196/86/1 wes completed
in October 1964, except
for Forth Channel which
is scheduled for comple-
tion in June 1967, and
for 21st Avenue Hest
Channel work which is
deferred indefinitely
for lack of local
cooperstion.

Vork completed in
November 1962.

Work completed in
Tovember 1963.

Vork has been delayed
due to lack of local co-
operation, bui is now

cheduled for accomplish-
ment in 1966.

{Continued on following sheet)
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Table 16 - Plans of Improvement Submitted in Interim Reports

And Status on 30 June 1966 (continued)

House R&H
Harbor Plan of Improvement Document Act  Status 30 June 1966
(1) (2)
LAKE MICHIGAN

Green Bey, Wis. Deepen channel through 470/87/2 1962
¢ity of Green Bay to
2k feet for petroleum
products, coal, cement,
limestone and overseas
genersal cargo.

Henitowoe, Wis. Deepen herbor to 23 470/87/2 1962
feet and 22 feet for
limestone, cosl, grsin,
sand and gravel, and
overseas general cargo.

Wis. Deepen south outer 134/87/1 1962
harbor and channel be-

tween piers to 28 feet,

and inner harbor below

first bridges to 27

feet for overseas generai

cargo, petroleum products,

coal, limestone, grein,

sand and gravel, and for

ircn =nd steel scrap.

Milwaukee,

Kenosha, Wis. Deepen hurbor to 25 Lo6/87/2
feet for overseas
gensral cargo.

[

962

Chicago, I1l. Deepen outer harvor 485/87/2 1962
to 28 feet for overseas
general cargo.

Calumet Harbor, Deepen outer herbor 159/86/1 1960
I1l. & Ind. and channel between
piers to first bridge
{Interim Report to 28 feet for iron
No. 1) ore and stone.

Docuzent number/Congress/Session.
ver and Harbor Act authorizing project.

—y gy
0\ e
Mo St
=1
120

Work scheduled to stert
in 1966 and be completed
in 1968.

Work not started.

Work under wey 2and
scheduled for completion
in 1966.

Work ccmpleted in
Hay 1865.

Work under way and
scheduled for completion
in 1GE4.

WYork authorized in 196C
st is substentislly com-
plete. Remeining work,
W' .ch reguires removing
smell rock shoals,
scheduled for completion
in 1966.

(Contirued on following sheet)




Table 16 - Plans of Improvement Submitted in Interim Reports
And Status on 30 June 1966 (continued)

HEouse R&H
Harbor Plan of Improvement Boczn§em ?ct\, Stztus 30 Jure 1566
(1 2j

LAKE MICHIGAR (contirued)

Calumet Harbor,  Deepen remesining her- 581/87/2 1962 Work suthcrized in 1962

1. & Ind. bor channel from below Act irs under way and is L=
first bridge to inner scheduled for completion - =
(Interim Report end in Laeke Calumet to in 1566, except for minor P =
No. 2) 27 feet for iron ore, widening erd straighten =
overseas general Cargo, ing at bvends, which will =
coal, grain and lime- be done when and as re- =
stone. guired.
indisra Harbor, Deepen outer harbor 195/86/1 1960 Work authorized in 1960
Ind. to 28 feet, and channel Act completed in August :
between piers to first 1963. :
(Interim Report  bridge to 27 feet for 3
Fo. 1) iron cre and stone.

(Interim Report  Deepen Indiana Harbor 227/89/1 1965 Work authorized in 1965

Ho. 2) canal for distance of Act scheduled for com-
2,860 feet upstream pletion in 1967.

of work authorized in
, 1960 to a depth of 25
E feet for iron ore.

Burns Waterway, Construct new harbor, 160/88/1 1965 State of Indisna plans =
= Ind. including breakwaters on initiasting construc- B -
and dredged basin inside tion in 1966. State ’ EE
= of breakwaters with plans con receiving con- i =
depth of 27 feet for tribution from United
iron ore, stone, coal, States as provided for
grain and overseas in suthorizing act. :

generel cargo.

T e

i

Muskegon, Micu. Deepen harbor to 27 L74/87/2 1962 Work completed in My
feet for limestone, 1965.
coal, cement, petroleum -

= products and overseas

general cargo.

f

AU v . A

(1) Docuzent number/Congress/Session.
(2) River and Harbor Act authorizing project.

32 (Continued on following shest)
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Table 16 - Plans of Improvement Submitted in Interim Reports
And Status on 30 June 1966 (continued)

Harbor

R&H
Act  Status 30 June 1966

(2)

Alpena, Mich.

Saginaw, Mich.

River Rouge,
Mich.

Trenton Channel,

Mich.

Toledo, Ohio

Sandusky, Ohio

Huron, Ohio

House
Plan of Improvement Document
(1)
LAKE_HURON
Deepen harbor to 23 151/88/1
feet for coal.
Deepen river chennel  544/87/2
to 25 feet up to first
bridge for coal, lime-
stone, petroleum prod-
ucts, and overseas
genersal cargo.
DETROIT RIVER
Deepen lower portion  509/87/2
of river to ?5 feet
for overseas general
cargo, iron and steel
scrap, and petroleum
products.
Deepen channel from 319/86/2
Detroit River down to
McILouth Steel Company
plant for iron ore
and stone.
LAKE ERIE
Deepen harbor to 27 153/86/1

feet and 28 feet for
iron ore, grain and
overseas general cargo.

Deepen to 24 feet 144 /86/1
for cosl. )
Deepen harbor to 27 165/87/1

feet and construct
detached breskweter for
iron ore, grain and cosal.

(1) Document number/Congress/Session.

(2) River and Harbor Act authorizing project.

33

1965 Work not started.

1962 Work scheduled to start
in 1966 and to be com-
pleted in 1968.

1962 Work not started.
Scheduled to be com-
pleted in 1967.

1960 Work completed in
November 1963.

/

1960 Work completed in
October 196k .

1960 Work completed in
September 1965.
1962 Vork not started.

-~

(Continued on following sheet)
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Table 16 - Plans of Improvement Submitted in Interim Reports
And Status on 30 June 1966 (continued)

Harbor

House R&H
Plan of Improvement Docunient  Act
(1) (2)

Status 30 June 1966

Lorain, Ohio

Cleveland, Ohio

(Interim Report
o. 1)

(Interim Report
No. 2)

Fairport, Ohio

Ashtabula, Ohio
(Interim Report
No. 1)

(Interim Report
No. 2)

LAKE ERIE (continued)
Deepen harbor to 27 166/86/1 1960
feet, additional bresk-
water construction and
replacement of New York,
Chicago and St. Iouis
R.R. swing bridge for
iron ore and stone.
Deepen west outer har- 152/86/1 1960
bor and west eni of
east outer herbor to
28 feet, Cuyshoga River
to junction of 0ld River
and lower part of 01d
River to 27 feet for
iron ore, limestone and
molding sand.
Extend deepening of 527/87/2
east ocuter harbor to
&7 feet, ard approach
channel to WNicholson
Cleveland Terwinal Co.
to 25 feet for overseas
general cargh and nevs-
print.

1962

Deepen harbor to 27 347/86/2
feet for stone and

coal.

1960

Deepen channel to ore
docks to 27 feev.

148/86/1 1960

Teepen east outer har~ 269/89/1
bor to 28 feet for
stone and overseas

general cargo.

1965

Work is well advanced,
except for replscement
of rsilroad bridge
which has not been
sterted.

Work completed in
November 1962.

Work coupleted in
April 1965.

Work uot started due
to lack of local co-
operation.

Work completed in
June 1963.

Lork not started.

s

!

Y i

(1) Document number/Congress/Sess:on.
(2) River and Harbor Act authorizing prcject.

-~ N

3 (Continued on following sheet)
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Table 16 - Plaens of Improvement Submitted in Tuterim Reports
And Status on 30 June 1966 (continued)

House R&H
Harbor Plan of Improvement Document Act Status 30 Jurne 1966

(1) (2)

LAKE ERIE (continued)

Conneaut, Ohio Extend east breakwater li-15/87/ 2 196?; Work under way. Sched-
to shore and deepen uled for completion in
harbor to 27 feet for 1968.
iron ore and stone.

Erie, Pa. Deepen to iron ore 199/86/1 1960 Work completed in
(Interim Report and stone docks to July 1962.
No. 1) 27 feet.
(Interim Report Deepen channel to 3&0/87/2 1¢62 Work scheduled for
No. 2) genereal cergo dock accomplishment in 1966.
to 27 feet.
Buffalo, N. Y. Deepen south outer 151/86/1 1960 Work completed in
harbor to 28 feet for May 196k.
(Interim Report iron ore, limestone
No. 1) and grain.
(Interim Report  Deepen channel in 451/87/2 1962 Work completed in
No. 2) outer harbor for over- October 1965.
seas general cargo
and stone.
LAKE ONTARIO

Rochester, N. Y. Deepen channel to gen- h09/86/2 1960 Work completed in
eral cargo.dock to 23 November 1963.°
feet, and to 21 feet
for remainder of harbor
for :zo08l.

~

Great Sodus, N. Y. Deep.:a harbor to 22 138/87/1 1962 Work not started due

fect for coal. to lack of local
: cooperation.
Oswego, N. Y. Deepen chennel to gen- U471/87/2 1962 Work completed in
eral cargo dock to 2 November 1965.

feet for overseas gen~
eral cargo and aluminum.

) Document number/Congress/Session.
) River snd Harbor Act authorizing project.
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Table 17 ~ Plans of Improvement which have been Recommended Since 1956,
In Response to Congressional Authorizations, At 7 Harbtors
In Reports Not Includeded in Great Lakes Harbors Report and
Status of Each on 30 June 1966

NOTE: 1
2

L T R e P

ft, extending 25-{t
depth upstream about
2 miles to NYC RK
bridge (limestone and
ship building
terminal)

Document number-congress-session.
River ané Harbor Act authorizing project.

(9.8
[$2

Congressioyal R&H Status
Harbor Plan of Improvement Document % dct £ 30 June 1566
Ontonagon Harbor, Deepen inner harbor House 1962 Not funded
Mich. (Lake Superior) from 15 feet to 21 ft. 287-87-2
(cosl & petroleum
products)
Kipling, Mich. Provide chamnel 24 ft. House 1962  Work
(Lake Michigan) deep (petroleam 480-87-2 Completed
products)
Menominee Harbor, Deepen channel from House 156G Not funded
Mich. & Wis. (Lake 21 feet to 24 feet 113-86-1
Michigan) (coal and limestone)
Kewaunee Harbor, Wis. Extend existing pro- Senate 1960 Work
(Lake Michigans ject channel in inner 19-86-1 Completed
harbor et 20 £t depth
(petrolew: & stecl
predunss
Manistee Harbor, Deeper channel from Hous:= 1960 Work
Mich. (Leke 21 £t to 23 £t (coal 358-86-2 Under way
Michigan) and sand)
Frankfort Harbor, Di.open channel froa Serate 1965 Not funded
tich. (Lake 13 farl to 22 seeb 16-89-1
Michigan) (petroienm products)
Saginaw River, Mich. Deepen Bay City Sec- House 1965 Work
(Lake Huron) tion from 22 ft to 25  240-8y-1 Under way
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ECONOMIC ANALYSIS
14. SUMMARY OF COSTS ANWD BEWEFITS

a. Table 18 presents for each of the 38 interim reports the
data used for evaluating the plans of improvement.

b. In a few cases the estimates of prospective traffic shown
in Table 18 do not include all traffic which will be benefited by
the improvements recommended. At Duluth-Superior and Toledo Harbors the
interim reports do not contain estimates of prospecitive overseas
general cargo traffic as these reporis were completed before such
estimates were available from the overseas general cargo traffic analysis.
Consequently, estimates of benefits were 2ot made for this traffic. 1In
many cases the prospective commerce for which benefits are estimated as
chown in Table 18 is less than the prospeztive commerce presented irn the
section of this repcrt on Prospective Commerce. 1In general the reasons
for this are that part of the total prospective commerce will be handled
in pertions of harbors where further improvement is not Jjustified at this
time or part will be carried in smaller ships with maximum loaded drafis
such that no increase in loading will result from the increased depths
recommended. The final estimates of prospective grain commerce had not
been developed in the Grain Traffic Analysis at the time interim reports
vere completed for Duluth-Superior, Calumet Harbor and River, and Toledo.
The conscrvative estimates used in these reports were considerably lower
than the final estimates which would result from prospective grain traffic
developed in the Grain Traffic Analysis.

¢. Evaluation of benerits in each of the 38 interim reports was on
the basis of savings in water transportation costs. Alternate means of
transportation were not used as water transportation costs are much
lower under conditions obtaining both before and after the improvements.
In many cases both shipping and receiving harbors were improved. Vhere
wndicated the savings in transportation costs were divided beilween the
shipping and receiving harbors to preclude duplication of benefits. Total
estimated Federal construction costs vere $154,399,000 and non-Federal
costs were $32,925,000 for a total of $187,32L4,000 with annual charges,
including increase in cost of maintenance of $7,965,000. Average annual
benefits were estimeted at $25,237,000 resulting in a composite tenefit-cost
ratio of atout 3.2 for harbor improvements without considering the associated
costs for improving the connecting channels.

d. In the report on improving the Great Lakes Connecting Channels
published in Senate Document 71, 8U4th Congress, 1st Session authorized
by Act of 21 March 1956 it was recognized that in order to realize the
benefits from deepening the connecting channels it would be necessary to
provide increased depths at shipping and receiving harbors. Studies made
in the connecting channels situdy established that the costs of improvement
of harbors to accommodate the prospective traffic used in that study
would be fully justified by the savings in cost of transportation to such
traffic. The connecting channels report considered only iron ore, limestone
and grain. The Great Lakes Harbors study considered all traffic that would
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require improvements to harbors in order to take advantage of the
27 foot controlling depths in the connecting channels and also in
the St. Lawrence Seaway including the Weiland Canal.

e¢. The improvement of the connecting channels to provide a
controlling depth of 27 feet, as authorized in 1956, is now 93
percent complete, with a presently estimated cost of $127,500,000.
This presently estimated cost includes items of work authorized in
1946, with an estimated cost of $10,982,000 at that time, and the
construction of compensating works in the St. Clair River, with a
presently estimated cost of $6,400,000. The improvement of the
connecting channels improvements was estimated to cost $115,818,000
vhen suthorized. Ccnsidering the additional work mentioned above,
which is now included in the total presently estimated cost of
$127,500,000, it is evident that the actual cost of completing the
connecting channels improvements will te sutstantially lower than
estimated at time of authorization. The estimated annual charges for
work iacluded in the District Engineer's report on the connecting
channels were $4,466,700, whieh include annual charges for providing
South East Bend cut-off channel in the St. Clair River in lieu of
widening South East Bend. fier the District Engineer's report was
completed, and prior to the time the report was submitted to Congress,
it was determined that an additional feot of depth should be provided
in South Caral westerly approach to the Soo Locks, at an estimated
first cost of $1,300,000 with annual charges of $48,100, making the
total annual charges $4,514,800 for the work authorized in 1956.

£. The annual charges for the combined connecting channels-Great
Lakes Harbors projects, including $7,965,230 for the harbor improvements

and $4,51L4,800 for the connecting channels improvements, are $12,482,000.

Total annual average benefits for improvements included in this harbors
study are estimated at $25,237,100. These benefits are required to
Justify the connscting channels improvements, as well as the harbor
improvements. With tctal average annual benefits of $25,237,100 and
annual charges for the ccombined connecting channels-hartors improvements
of $l¢,h80.uu0, the over-all benefit-cost ratio for the combined

. As indicated in subparagraph e. above, the current project
for improving the connecting channels will be completed at a total

i h is substantially lower than the estimated cost on which

1 charges are based. The harbor imprcvements covered by this

report are now about 52 percent complete, with presently estimated
total cost of $131,200,000, which is much lower than the estimated cost
of $154,400,000 on which annual charges are based. The reduction in
costs of both the connecting channels and harbor improvements will

result in enhancing the benefit-cost ratio of 2.0 for the combined
projects.
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DISCUSSION AND RECOMMENDATION
15. DISCUSSION

a. The Great Lskes navigation system includes two major elements;
the harbors and the through channels bctween the lakes, including the
Welland Canal. Full utilization of —ae system also requires a deep-draft
channel from Iake Ontario to the sea, via the St. Lawrence Seaway. In
1956, improvement of the connecting channels from Lske Erie to the
trree upper lakes, Huron, Michigan and Superior, was authorized to
increase the controlling depth in downbound channels from 24.8 feet to
27 feet, and in upbound channels from 21 feet to 27 feet. An increase
in controlling depth from 25 feet to 27 feet was being provided in
the Welland Canal between Lakes Erie and Ontario at the same time.

Between Iake Ontario and Montreal, and the St. Lawrence Seaway was being 3
constructed to provide modern ship locks and provide a 27-foot controlling 3
depth to replace the small locks and canals with limiting depths of ]
14 feet. From Montreal to the sea, a 35-foot ship channel was available. ?

Depths of 27 feet have been available in the Welland Canal and St. Lawrence §:
Seaway sinc . 19592, and in the connecting channels above Lanz Erie since [ -
June 1962. g

b. Maximum controlling depth in Great Lakes harbors was 25 feet
when this study was authorized, with many harbors with lesser depths.
Deepening of harbors was necessary in order to take advantage of increased
depths in the through channels. Consideration was given to all commercial
harbcrs to determine the increased depths and other improvements which
could be justified at this time to accommodate the traffic which would
take adventage of the 27-foot depths in the through channels. Comprehen-
sive traffic analyses wer. made of the five major commodities which
would be carried in ships that could take advautage of these channel
depths. Such traffic analyses were mede for iron ore, cosl, limestone,
grain and overseas general cargo. Traffic studies for other commoditics
were made as required for individual herbors. Coordination with all
interests was effected through public hearings and contacts with
navigation interests, industry, port authorities and other local
interests, and with other interested Federal agencies. Full consideration
was given to the views of all concerned.

¢, Improvements were determined to be justified at 31 harbors,

These improvements were recommended in 38 interim reports, all of which
have been authorized and construction of improvements is about 52 percent

" completed. The composite benefit-cost ration for all improvements
recommended in the interim reports is 3.2. Excess benefits over cosis
for harbor improvements are required to justify the current impro.ements
to the connecting channels. Consequently, a combhined benefits-cost
ratic was developed for the connecting channels-harhors system uning
total costs for both, and using benefits develcoped for only the harbors.

- The benefit-cost ratio of combined connecting channels-~harbors system

2% # improvements is 2.0.

PERE®
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d. In view of the general nature of the benefits to be realized,
all costs for channel dredging and improvements to harbor structures
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or zonstruction of new structures, and the cost of aids to navigation
will be borne by the United States. Lands, easements and rights-of-way,
dredging outside cf Federal channels, including deepening along

docks, reconstruction and strengthenine of docks as may be required,
and alteration of utilities 1s being accomplished by local interests.
Iocal interests have been very active in a mejor program of improving
existing dock facllities and constructing new docks to handle the
large increase anticipated in overseas general cargo. Most of the
facilities required were constructed so as to be available when the
harbors were deepened +. accommodate this traffic. Local interests
are also required to provide assurances thet they will hold and save
the United States free from claims for damages due to the construction
and maintenance of the imprcvements.

e. There are several outstanding Congressional authorizations
for studies of Great Lakes harbors. The results of these studies will
be submitted in separate reports Additional information on recommended
and alternative project mcdifications called for by Senate Resolution

148, 85th Congress is contained in attachments to each of the 28 interim
reporis.

16. CONCLUSION

It is concluded that the harbor improvements recommended in the
interim reports and the Great Lalres Connecting Channels project
authorized in 1956 are justificd by a wide margin of benefits over
coste: as a combined system. It is further concluded that tne harvor
improvements recommended will vermit full utilization of the St. Lawrence
Seaway.

17 IECOMMENDATION

It is recomrended thzt this final summary report be accepted as
completing the survey investigations in response to the authorizations
for the Gréat~Lakes Harbors Study. Because of the public interest in
this study and its value to the local authorities, it is further
recommended that thig report, with its accompanying plates, be publisbed.
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Brigadier Genaral, USA
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