N EC=Cal Tl e

WATER TRANSPORTATION REQUIREMENTS
FOR COAL MOVEMENT IN THE 1980’s

APRIL 1976
FINAL REPORT

Prepared for

U. S. DEPARTMENT OF TRANSPORTATION
OFFICE OF TRANSPORTATION ENERGY POLICY
AND
TRANSPORTATION SYSTEMS CENTER
RESEARCH DIVISION
KENDALL SQUARE
CAMBRIDGE, MASSACHUSETTS 02142

Prepared by
INPUT OUTPUT COMPUTER SERVICES, INC.

689 CONCORD AVENUE
CAMRRINGFE MASKRACH! ISFTTR N212R



WATER TRANSPORTATION REQUIREMENTS
FOR COAL MOVEMENT IN THE 1980’s

SAMIR A. DESAI

Ky
7

4,

.
el »
1 ~

g

2, &
2 s‘\\
rgs OF

APRIL 1976
FINAL REPORT

Document is available to the public through the
National Technical Information Service,
Springfield, Virginia 22151

Prepared for

DEPARTMENT OF TRANSPORTATION
OFFICE OF TRANSPORTATION ENERGY POLICY
AND
TRANSPORTATION SYSTEMS CENTER
RESEARCH DIVISION
KENDALL SQUARE
CAMBRIDGE, MASSACHUSETTS 02142

Prepared by
INPUT OUTPUT C:OMPUTER SERVICES, INC.

689 CONCORD AVENUE
CAMBRIDGE, MASSACHUSETTS 02138






IT

Technical Keport Documentation Page

1. Report No. 2. Gavernment Accession No. 3. Recipient's Cctalog Na.

4, Title and Sublitle 5. Pecort Date .
Water transportation requirements for coal April 1976
movements in 1980's 6. Parfarming Organitatian Code

b—— —

9. Polfnvmng Grgonization Raport No.

7. Author's)
Samir A. Desai

9. Parfovmlng Organization Name und Addm.’.: Sl N o .1-0_. W_or-k Unit I‘J\‘;‘ (TRAIS)
Input Output Computer Services, Inc.
689 Concorad Avenue 11. Contract or Grant No.

Cambridge, Massachusetts 02138

13. Type of Report and Period Covared

12. Sponsoring Agency Name ond Address

Department of Transportation Final Report
Office of Transportation Energy Policy
Transportation Systems Ctr., Research Div. T4 Sponsaring Agency Code

Cambridge, Massachusetts 02142

15. Supplementary Notes

16. Abstract

This water-oriented coal transportation study is one of a series con-
ducted by the Department of Transportation to identify and quantify
transportation requirements for energy materials. Information provided
by these studies will be used by government and industry to examine and
shape present and future transportation policies and related resources
allocation decisions.

The primary objectives of this study are to develop and present barge
industry estimates of the additional equipment and facilities required
to handle a projected doubling of coal traffic. Other key report ob-
jectives are to describe present coal flows, associated operational
policies and practices, and the interfaces with connecting or continuing
modes of transportation.

17. Key Words 18, Distribution Statement
Coal, transportation, water trans-| Document is available to. the public
portation, energy transportation. throught the National Technical

Information Service, Springfield,
Virginia 22151.

19. Security Classif. (of this report) 20, Security Classif, {of this page) 21. No. of Pages | 22, Price
UNCLASSIFIED UNCLASSIFIED

Form DOT F 1700.7 (8-72) Repraduction of completed page authorizad






ITT

TABLE OF CONTENTS

Executive Summary

1.0

2.0

Introduction

U. S. Waterways

2.1 Overview

2.2 Inland Waterways

2.3 Great Lakes

Coal Traffic

3.1 Overview

3.2 1Inland Waterways Coal Traffic
3.3 Lake Coal Traffic

3.4 Export Coal

Equipment in Coal Service

Survey Findings

5.1
5.2
5.3
5.4

Equipment Fleet
Equipment Maintenance Facilities
Dock Facilities

Technological and Operational Changes

Movement Description

6.1
6.2
6.3
6.4
6.5

Overview

River Barge Movement
Rail-Barge Movement
Lake Coal Movement

Tidewater Movement

Page

VII

6-1
6-1
6-1
6-6
6-9
6-15







Tables

2.1

Iv

LIST OF TABLES

Commercially Navigable Waterways of the
United States by Lengths and Depths

Domestic Inland Water Movement of
Bituminous Coal

Bituminous Coal Shipments to Canadian
and U. S. Ports

Exports of Bituminous Coal by Container
Group

Bituminous Coal Dumpings at Atlantic
Ports, 1974

Barge Size Distribution, Open Hopover
Barge Size Distribution, Covered Hopper

Hopper Barge Construction Projection,
1975-1985

Projected Barge Fleet for Doubling Coal
Traffic: Selected Barge Companies

Projected Tow Boat Requirements for Doubling
Coal Traffic: Selected Barge Companies

Estimated Maintenance Facilitv Costs:
Selected Barge Comapnies

Estimated Dock Facilities: Selected Barge
Companies

Average Barge Speeds

Pertinent Operational Parameters Rail to
Water Transfer Facility, Chicago, IL.

Page






Figure

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
3.1

LIST OF FIGURES

Title

Allegheny River . . . . . . v v v v v v o o o ..

Black Warrior, Warrior and Tom Bigbee River System

Green River . . . . . ¢ v v v v e e e e e e e
Illinois Waterway . . ¢ «v v v v v o v v o o v v .
Kanawha River . . . . . . v v v v o o o v o v v .

Mississippi River . . . . . . . . . .« . . « . ..
Monongahela River . . . . . . v v v o v o o o . .
Ohio RIVEX . . v v v v v 4 v 4 4 v e e e e e e
Tennessee River . . . . . . . v v v v v o o o o .
Great Lakes and Coal Transfer Facilities . . . . .

Major Eastern Waterways and Their Proximity to the

Coal Mines . . v ¢ v v v v v v v v e e e e e
Inland Waterway Coal Movements on the Ohio River

Basin from Ohio River Docks, 1972 . . . . . . .
Inland Waterway Coal Movements, 1972 . . . . . . .

Inland Waterway Coal Movements on the Ohio River
Basin from Docks on Tributaries, 1972 . . . . .

Tow Moving Coal on Ohio and Cumberland Rivers . .
Tow Maneuvering at Ohio and Cumberland Rivers . .
Tow Maneuvering at Ohio and Cumberland Rivers (2).
Rail-Water Coal Movement: Burlington Northern,

Inc........................

Lake Coal FIOWS v & v v v v v 4 o o o o o o v o
Lake Cargo Coal Movement . . . « o v o o o o o . .

Representative Daily Tidewater Volumes and Locomo-
tive Assignments . . . . . . . . .. 0 .. ...,

N & W Pier 6, Norfolk, Virginia: Custom Blending
Operation . . . . . ¢ v v 4 v e e e e e e e e

N & W Pier 6, Norfolk, Virginia: Principal Plant
and Control System Features . . . . . . o o o . .

6-7
6-10
6-12

e ———







VI

ACKNOWLEDGEMENT

In an undertaking that involved so many organizations and complex
issues, the debts of the authors to others are quite extensive.
Much help was derived from the published and nonpublished reports
of others in the energy and transportation fields. We are in-
debted to the following organizations for providing valuable in-
formation and assistance for report preparation. Without their
help this study could not have been successfully completed.

Ammerican Waterways Operators, Inc (AWO)
American Commercial Barge Line Co.

The Ohio River Company

Army Corps of Engineers (Washington, D.C.)

The officials within the barge industry and AWO provided valuable
insight into outstanding issues. In this connection we would

like to thank Mr. F. H. Blasked, Mr. H. J. Bubzien, Jr., Mr. David
Mortenson, Mr. Neil Schuster, Mr. James R. Smith, and Mr. Jack D.
Woffard. Our thanks are also due to Mr. DuWayne Koch, of Systems
Analysis Applications Branch, Army Corps of Engineers, Washington,
D.C.

Much inspiration and knowledge has come from Dr. David I.. Anderson,
Chief, Industry and Policy Analysis Branch, Transportation Systems
Center and Technical Monitor for the project. He provided contin-
uous advice and guidance to the project. Without the environment

that he created this project would not have been completed.

Finally, the authors wish to express their gratitudes to the many
others whose considerable effort helped to bring this project to
a successful conclusion.







VII

Executive Summary

Study Purpose and Objectives

This water-oriented coal transportation study is one of a
series conducted by the Department of Transportation to
identify and quantify transportation requirements for energy
materials. Information provided by these studies will be
used by government and industry to examine and shape present
and future transportation policies and related resources al-
location decisions.

The primary objectives of this study are to develop and pre-
sent barge industry estimates of the additional equipment
and facilities required to handle a projected doubling of
coal traffic. Other key report objectives are to describe
present coal flows, associated operational policies and
practices, and the interfaces with connecting or continuing
modes of transportation.

Study Approach

Recognizing the sensitive nature of the information re-
quested and the need to maintain the confidentiality of
data submitted, the study approach adopted called for con-
tacting barge operators through their affiliations in the
American Waterways Operators, Inc. When contacted, the as-
sociation agreed to distribute, collect, consolidate, and
clarify member firm responses to a contractor-prepared

questionnaire.

In order to better understand the type, capacity, and cost
of barge equipment, interviews were held with barge manu-
facturer.

e ——
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Industry Structure

The barge and towing industry is composed of about 1,850 com-
panies ranging in size from smaller operations to quite large
companies. Of these, about 185 companies are certified as
regular route common carriers, about 30 companies hold ICC
permits to provide services under contracts with shippers,
over 1,600 companies are engaged in the transportation of
commodities which are exempt from regulation under provisions
of the Interstate Commercial Act, and about 400 companies are
engaged in private transportation of their own commodities.

These 1,850 companies operate on 25,543 miles of commercially
navigable waterways in the United States. They utilize

4,100 tow boats and tugs with a combined horsepower in excess
of 5 million to move 25,410 barges of various types with a
total capacity of 33.7 million net tons.

Detailed data on future coal flows, equipment requirements,
dock facilities, maintenance facilities, etc. could not be
obtained from barge companies.

Barge coal traffic is exempt from ICC regulations and is
highly competitive. The companies move the coal under con-
tractual agreements with shippers and consumers. They com-
pete not only with other modes of transportation, but also
with each other for some coal movement. As a result, the
majority of the éompanies were reluctant to provide data on
future operations.

Coal transportation requires not only barge and towing equip-
ment but also dock and receiving facilities, fleeting and
harbor services, terminals, etc. The small and medium size
companies which form a major portion of the industry are
only involved in some aspects of coal transportation and

e E—————— e e e e ——
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cannot predict the needs for a total transportation network
to move future demands for coal. Army engineers operate and
maintain all locks and dams on inland waterways. Some com-
panies just provide harbor and fleet services, some just
operate terminals either leased or owned by them. The ma-
jority of docks and loading facilities are owned and oper-
ated by shippers or receivers or sometimes independent com-
panies. Some companies engage in contractual relationships
with shippers and other carriers, providing freighting or
towing services but who do not maintain daily operational
control over their vessels. Also, small and medium size
companies do not maintain Planning staff to continually pro-

ject requirements in the future.

Study Findings

Seven out of twenty barge companies responded to our ques-
tionnaire. Together these companies carried over 60 million
tons or approximately 50 percent of the total coal carried
by waterway carriers in 1975. The participating barge com-
panies were asked to estimate their equipment and plant re-
quirements to double the coal traffic by the 1980's. Study
findings are summarized below.

® Coal transportation by water requires not only barge and
towing equipment but also dock and receiving facilities,
fleeting, harbor services, and terminals among other
things. The small and medium size companies which form
a major portion of the industry are involved in some as-
pects of coal transportation. It is difficult for them
to predict requirements for a total water transportation
network to move coal for the fulfilment of future demands.

® Coal is moved principally in open hopper barges, however,
covered hopper barges with their covers off are also







employed in coal service. The two most commonly used
sizes of hopper barges in coal service are:

Length Breadth Draft Capacity
feet feet feet feet
175 26 9 1,000
195 35 9 1,500

According to a study made by a major barge manufacturing
company, the total industry's hopper barge fleet is es-
timated to be over 15,000 barges in 1985.

Participating barge companies have approximately 3,500
barges in coal service. They have planned or ordered
some 200 barges and estimate additional requirements for
some 1,900 barges to accommodate coal traffic increases.

Industry structure did not permit accurate estimates of
equipment maintenance and dock facilities required to
double the coal traffic. The responding companies esti-
mated capital expenditure of over $16 million for equip-
ment maintenance facilities and some $6 million for dock
facilities.

Interviews and Surveys revealed that barge operators do
not have major research and development programs to re-
volumnize or change substantially the present barge oper-
ation. The phy51cal constraints of the waterways system
such as channel depth, width, and lock size limit the
technological developments.







INTRODUCTION

Under Project Independence, the U. s. government set a
goal of self-sufficiency in energy by 1985. As the U. S.
has some 48% of known world-wide coal reserves, a dramatic

increase in the use of coal is expected.

This water-oriented coal transportation study is one of a
series conducted by the Department of Transportation to
identify and quantify transportation requirements for energy
materials. Information provided by these studies will be
used by government and industry to examine and shape present
and future transportation policies and related resources

allocation decisions.

Study Purposes and Objectives

The primary objectives of this study are to develop and
present barge industry estimates of the additional equip-
ment and facilities required to handle a projected doubling
of coal traffic. Other key report objectives are to describe
present coal flows, associated operational policies and
practices, and the interfaces with connecting or continuing
modes of transportation. t

Further report objectives are to obtain and report barge
industry comments about nhew technological and operational

changes in coal water movements . }

Study Approach

Revenues earned from transporting coal are important to
the economic health of the barge industry. To protect
and expand these revenues barge operators must compete
against other barge operators within the same or different
waterway systems, other modes of transportation, and other

energy sources.







To maintain and imobrove the competitive position of coal
against other energy materials, barge operators must also
cooperate and work with the same competitors identified
above. However, fierce competition still exists in this

area as various "teams" often contend for the same tonnage.

Recognizing the sensitive nature of information requested
and the need to maintain the confidentiality of data sub-
mitted, the study approach adopted called for contacting
barge operators through their affiliations in the American
Waterways Operators, Inc. When contacted, the association
agreed to distribute, collect, consolidate, and clarify

member firm responses to a contractor-prepared questionnaire.

In order to better understand the type, capacity, and cost
of barge equipment, interviews were held with barge manu-

facturers.

Industry Structure

The barge and towing industry is composed of about 1,850
companies ranging in size from smaller operations to quite
large companies. Of these, about 185 companies are certified

as regular route common carriers, about 30 companies hold

ICC permits to provide services under contracts with shippers,

over 1,600 companies are engaged in the transportation of
commodities which are exempt from regulation under provisions
of the Interstate Commerce Act, and about 400 companies

are engaged in private transportation of their own commodities.

These 1,850 companies operate on 25,543 miles of commercially
navigable waterways in the United States. They utilize

4,100 tow boats and tugs with a combined horsepower in

excess of 5 million to move 25,410 barges of various types

with a total capacity of 33.7 million net tons.

Detailed data on future coal flows, equipment requirements,

dock facilities, maintenance facilities, etc. could not
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be obtained from barge companies.

Barge coal traffic is exempt from ICC regulations and is
highly competitive. The companies move the coal under
contractual agreements with shippers and consumers. They
compete not only with other modes of transportation, but
also with each other for some coal movement. As a result,
the majority of the companies were reluctant to provide

data on future operations.

Coal transportation requires not only barge and towing
equipment but also dock and receiving facilities, fleeting
and harbor services, terminals, etc. The small and medium
size companies which form a major portion of the industry
are only involved in some aspects of coal transportation

and cannot predict the needs for a total transportation
network to move future demands for coal. Army engineers
operate and maintain all locks and dams on inland waterways.
Some companies just provide harbor and fleet services, some
just operate terminals either leased or owned by them. The
majority of docks and loading facilities are owned and operated
by shippers or receivers or sometimes independent companies.
Some companies engage in contractual relationships with
shippers and other carriers, providing freighting or towing
services but who do not maintain daily operational control
over their vessels. Also, small and medium size companies
do not maintain planning staff to continually project

requirements in the future.

Seven out of twenty companies responded to our questionnaire.
The responses were not very detailed, and are summarized

in subsequent chapters.
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U. S. Waterways

Overview

The U. S. waterways system is a network of over 25,000
miles of navigable waterways. These waterways include
coastal waterways, inland rivers, and canals and Great

Lakes.

Table 2.1 summarizes the navigable lengths and depths
of the various waterways mentioned above. Note that
the majority - some 60 percent - have a channel depth
of 9 feet or more. The Mississippi River and Gulf
intracoastal system form one continuous system and
account for some 58 percent of the mileage of navi-
gable waterways. These waterways can be grouped under

four categories.

e Inland waterways (including Gulf-Intracoastal

canals).
e Atlantic inter and intra coastal waterways.
® Pacific coast waterways.

@ The Great Lakes.

Coal moves primarily on inland waterways and the Great

Lakes.

Inland Waterways

The inland waterway system consists of:

® Upper and lower Mississippi River.

e Illinois River.






® Ohio River.

® Missouri River.
® Tennessee River.
e Arkansas River.

® Alabama River.

The Gulf Intracoastal Waterway is linked directly to the
Mississippi system and stretches eastward 1,800 miles

from Brownsville, Texas to St. Marks's, Florida.

Other commercially active inland waterways include the
Atlantic Intracoastal Waterway, the Hudson River/New
York State Barge Canal System, the Columbia River, and

the Sacramento River.

Figures 2.1 through 2.9 present the principal water-
ways along with total mileage, deoths, coal traffic
volumes, average maximum tow sizes, and, whenever vos-
sible, coal transfer facilities. "U" and "L" along with
a town denote unloading and loading facilities, respec-
tively. Some facilities have both unloading and loading
services and are designated by (U,L). A number in front
of a U or L denotes the number of facilities in or near

the town.
Great Lakes
The Great Lakes form an important transportation link

for transshipping various commodities to destinations

in the northern U. S. and Canada.







Coal md¥es to the lower Great Lakes ports for trans-

shipment by water from both the Appalachian fields and
Illinois-Indiana-western Kentucky fields. Some of the
coal transfer facilities located on these lakes, along

with the railroads serving them, are shown in Figure
2.10.






ALLEGHENY RIVER

%ast
Brady (L)

(L) cadogane

(U) springdales
Barking (L)

(L)Harmarville ¢

Navigation on the Allegheny River
begins at East Brady, Pennsylvania
southwestward to Pittsburgh and

its confluence with the Monongahela
River to form the Ohio River.

Total Mileage--72
Project Depth--9 feet
Project Width--200 Feet

Lock Dimensions--56' by 360'
(9 locks)

Navigation Season--12 months

1973 Coal Traffic:
(000's of net tons)

Ocean Going: -
Inland Waterways: 2,351
Total: 2,351
% of Total Traffic 42.8

Average Maximum Tow Size: 11 barges

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources
(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.)

Figure 2.1






BLACK WARRIOR, WARRIOR AND TOMBIGBEE RIVER SYSTEM

The Black Warrior-Tombigbee Waterway
lies wholly within the State of Ala-
bama and is made up of the Black
Warrior, Warrior, and Tombigbee
Rivers, including the Sipsey, Mul-
berry, and Locust Forks of the Black
Warrior River.

Total Mileage--466
Project Depth--9 feet
Project Width--200 feet

Lock Dimensions-—-

Coffeeville 110' by 600’
Demopolis 110' by 600'
Warrior 110' by 600"
Wm. Bacon Oliver 95' by 460’
Holt 110" by 600"

John Hollis Bankhead 52' by 286"
Navigation Season--12 months
Average Max. Tow Size-—-6 barges

1973 Coal Traffic:
(000's of net tons)

Ocean Going: -
Inland Waterways: 5,509
Total: 5,509
% of Total Traffic 39.1

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources
(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw~Hill, Inc.)

Figure 2.2
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y Henderson (U) \)

Paradise (2L)

-
South Carrolton (U)
Central City (2L)

{PQ\\ Rochester (2L)

BARREN RIVE‘E/

GREEN RIVER

The Barren River flows northwesterly
from Bowling Green, Kentucky to its
confluence with the Green River at
Woodbury for a distance of 30 miles.
The Green River flows northwesterly

for a distance of 150 miles where it
empties into the Ohio River eight miles
above Evansville, Indiana.

Total Mileage--180
Project Depth--5.5 to 9 feet
Project Width--100 to 200 feet

Lock Dimensions--
No. 1 Green River 84' by 600'
No. 2 Green River 84' by 600
No. 3 Green River 35.8' by 137.5'
No. 4 Green River 35.8' by 138
No. 1 Barren River 56' by 360'

Navigation Season--12 months
Average Maximum Tow Size: 9 barges

1973 Coal Traffic:
(000's of net tons)

Ocean Going: -
Inland Waterways: 15,458
Total: 15,458
¥ of Total Traffic: 99.6

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources
(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw~Hill, Inc.)

Figure 2.3






ILLINOIS WATERWAY

(10U, 2UL) Chicagoe

A
(U) Romeo Harbor (U)

Joliet (U)

¢ Oglesby (U)
JMennepin (U)

Kingston (U)
¢ Liverpool (L)

® Havana (U)

The Illinois Waterway extends from
Chicago Harbor at Lake Michigan to
Grafton, Ill. and its confluence
'with the Mississippi River. In the
. Chicago area it includes the Calumet-
' Sag Channel and the Chicago Sanitary
and Ship Canal.

Total Mileage--353.6
Project Depth--9 feet
'Project Width--225 feet

Lock Dimensions~--
Lockport 110' by 600"
Brandon Road 110' by 600"
Dresden Island 110' by 600"

Marseilles 110' by 600"
Starved Rock 110' by 600"
Peoria 110' by 600'
LaGrange 110' by 600"

Note: The 1962 Authorization Bill
provides for two new locks 110' by
1,000', and the modification of
the project to provide for con-
struction of supplemental locks,
110" by 1,200', of the seven
existing lock sites.

Navigation Season--12 months

1973 Coal Traffic:
(000's ot net tons)

Ocean Going: -
Inland Waterways: 7,144

Total: 7,144
% of Total Traffic 16.0

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources
(Amer. Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.

Figure 2.4






(L) Shrewsbury
Coalburg

(L) Cedar Grove
(L) Longacre

KANAWHA RIVER

ePort Amherst (L)

Marmet (L)

Winifrede (L)
East Bank (L)

Glasgow (U)
¢ Montgomery

*Alloy (U)

Figure 2.5

Navigation on the Kanawha River
begins at Deepwater, West Virginia
and flows northward to Point Pleas-
ant, West Virginia and its conflu-
ence with the Ohio River.

Total Mileage--91
Project Depth--9 feet
Project Width--300 feet
Lock Dimensions--

London 56' by 360
Marmet 56' by 360°'
Winfield 56' by 360'

Average Maximum Tow Size: 4 barges

1973 Coal Traffic:
(000's of net tons)

Ocean Going: -
Inland Waterways: 7,325
Total: 7,325
% of Total Traffic 51.7

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. §. Domestic
Water Transportation Resocurces
(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.)






MISSISSIPPI RIVER

Minneapolis (U)
$t. Paul (U, L)

eGenoa (U)

s Lansing (U)
¢Cassville (U)

+Clinton (2U)
*Davenport (U)

St. Louis(U, L
'Meremac(U{ r L)

Kellogg (L)

irardeau (U)

e Memphis (U)

‘Burnside (U, L)

GULF
of
MEXICO

Figure 2.6

The Mississippi River rises in
northern Minnesota and flows in

a southerly direction to the Gulf
of Mexico. Navigation extends
from Minneapolis, Minn. to the
mouth of the Passes.

Total Mileage--2,360
Navigation Mileage--1,837
Project Depth--9 feet to 40 feet

Project Width--300 to 1,100 feet

Lock Dimensions--5¢"' by 400°',
110' by 600', 110 by 1,200
feet (30 locks and dams)

Navigation Season-~Minneapolis to
mouth of Missouri: end of
March through first week of
December; mouth of Missouri
to Head of Passes, 12 months

Average Max. Tow Size:

Upper Mississippi: 15 barges

Lower Mississippi: 40 barges
1973 Coal Traffic:

(000's of net tons)

Ocean-going: 4,129

Inland Waterways: 19,426

Total: 23,555

% of Total Traffic 8.5

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--y. g. Domestic
Water Transportation Resources
(American Waterways Operators, Inc)

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.)






MONONGAHELA RIVER

Pittsburgh(U)
® Glenwood (L)

- sIsabella (L)

'Nemacolin(CL)
«Gray's Landing(2L)
s Warwick (CL)

*Shannopin (L)
.Point Marion (L)
sMaidsville (3L, CL)

* Arkwright (CL)

® Morgantéwn (L)

The Monongahela River flows north-
westerly from Fairmont, West Vir-

ginia to its confluence at Pitts-

burgh with the Allegheny River to

form the Ohio River.

Total Mileage--129
Project Depth--7 to 9 feet
Project Width--300 feet

Lock Dimensions--
No. 2 (2 chambers) 56' by 360'

110' by 720°
No. 3 (2 chambers) 56' by 360"

56' by 720
No. 4 (2 chambers) 56' by 360'

56' by 720'
No. 5 (2 chambers) 56' by 360'
No. 6 (2 chambers) 56' by 360'
No. 7 56' by 360'
No. 8 56' by 360'
No. 14 56' by 182'
No. 15 56' by 182'
Maxwell (to replace 84' by 720'

No. 4)

Morgantown 84' by 600"
Hildebrand 84' by 600"
Opeskiska (to 84' by 600’

replace Nos. 14 and 15)
Navigation Season--12 months
1973 Coal Traffic:

(000's of net tons)

Ocean Going: =
29,635

Inland Waterways:
Total: 29,635
% of Total Traffic 78.8

Average Maximum Tow Size: 15 barges

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources

(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw-=Hill, Inc.)

Ficure 2.7
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I‘4J°PPE(U)
“Chiles (U)

) gShawneetown (L)
eHamilton (L)
Uniontown (L)

//‘0wensbor (L)

<3Henderson(U)

KENTUCKY RIVER(eGhent (U)

Aberdeen (U)

(U) Ironton
(U) Ashlan
*Kenova (4L)
Huntington (2L)

L

eCheshire (U)

(U, 2L) Powhata
(2U, L) Bellaire

(U, L) Yorkville
(3U, UL) Wierton

(4U, UL) Pittsburg

)/Iadison (2U, UL)

®Aurora (20, UL)

o North Bend (2U)
Cincinnati (3U)
ew Richmond (U)
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OHIO RIVER

The Ohio River is formed at Pitts-
burgh by the junction of the Alle-
gheny and the Monongahela Rivers
and flows southwesterly to Cairo,
Illinois, and its confluence with
the Mississippi River.

.Total Mileage--981
Project Depth--9 feet
Project Width--100 to 600 feet

Lock Dimensions--

43 existing--110' by 600' to be
replaced by 19 locks~-110' by
1,200°
Average Max. Tow Size: 20 barges
1973 Coal Traffic:
(000's of net tons)
Ocean Going: -
Inland Waterways: 65,137
Total: 65,137
¢ of Total Traffic 48.2

o Kosmosdale (U)
8Jeffersonville (U)

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat-~U. S. Domestic
Water Transportation Resources

(American Waterways Operators, Inc.)

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.)

®Graham Station(U)

’Conway (U, 3UL)
ireton(U)
elwickley (U)

Figure 2.8







TENNESSEE RIVER

The Tennessee River is formed at
Knoxville, Tennessee by the junc-
tion of the Holston and French
Rivers, flowing south and south-
west to its confluence with the
Ohio River at Paducah, Kentucky.

Total Mileage--652
Project Depth--9 feet
Project Width--300 to 500 feet

4 Lock Dimensions--
: Kentucky 110' by 600°
Pickwick 110' by 600"

Wilson:

d city (V) vain Y 170" By 600"
®Johnsonville (U) Whezier 60" b§ 400"
Guntersville 60' by 360°
: Hales Bar 60' by 265"
o Pride (U) Chickamauga 60' by 360'
*Muscle Shoals (U) Watts Bar 60" by 360"
Fort Loudon 60' by 360'

Navigation Season--12 months
Average Max. Tow Size--4 barges

ridgeport (U) 1973 Coal Traffic:
(000's of net tons)

Ocean Going: -
Inland Waterways: 11,592
atts Bar (U) Total: 11,592
% of Total Traffic 41.1

(2L) Jasper.

Information Sources:

1973 Inland Waterborne Commerce
Statistics (American Waterways
Operators, Inc.)

Big Load Afloat--U. S. Domestic
Water Transportation Resources
(American Waterways Operators, Inc.)

—_—

1974 Keystone Coal Industry Manual
(McGraw-Hill, Inc.)

Figure 2.9
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Coal Traffic

Overview

The principal commodities best suited to movement by inland
waterway transportation are those which are required in
large quantities, can be economically moved in bulk, and

do not require rapid transit. Of all inland waterway ship-
ments (exclusive of the Great Lakes) during the year 1973,
the tonnage of only fourteen commodities exceeded one per-
cent of the total. These fourteen, with their percentages
of the total of over 596 million tons, are listed below:

(000 tons)

Commodity 1973 Tonnage (1) % of Total
Grain and grain products 26,844 4.5
Soyabeans 8,560 1.4
Marine shells, unmanufactured 18,633 3.1
Bituminous coal and lignite 117,164 19.6
Crude petroleum 55,650 9.3
Sand, gravel, and crushed rock 74,876 12.6
Rafted logs 14,599 2.5
Basic chemicals and products 12,441 2.1
Fertilizer & fertilizer materials 6,466 1.1
Gasoline 41,580 7.0
Distillate fuel oil 38,258 6.4
Residual fuel oil 70,936 11.9
Iron and steel products 7,241 1.2

Subtotal 493,288 82.7
All other commodities 103,172 17.3

Grand Total 596,460 100.0

Note: 1. Source: 1Inland Waterborne Commerce Statistics,
1973.

Note that coal is the largest single commodity, some 20%
of the total tonnage moving over the U. S. Inland Waterways.
In 1974, water carriers transported 18.4% or 102,507,000
tons of coal. Coal is a principal item of traffic along






the Ohio River and its tributaries. Coal is also moved
down the Mississippi River, and large tonnage is trans-
ferred near the river mouth to ocean~going barges which
cross the Gulf of Mexico to power plants in Florida. The
Great Lakes are another waterway for coal. 1In 1974, 5.9%
or 32,654,000 tons of coal moved over the Great Lakes.
Figure 3.1 shows major eastern waterways over which coal
moves and their proximity to the coal mines.

Coal Traffic--Inland Waterways

Domestic inland water movements of bituminous coal, by
shipping area, rose from 101,679,673 tons in 1969 to
108,885,275 tons in 1973, the latest year for which data
is available. The inland coal water movements generally
are concentrated in the eastern U. S. A.

Table 3.1 summarizes major coal water movements. Only
those rivers or waterways which had more than a million
tons of coal traffic per year are listed. Note that the
Ohio River has more coal traffic than any other waterway.
In 1973, over 65 million tons of coal moved on the Ohio

River. This is about 48% of the total traffic on that river.

Although the Ohio River ranks high in its commercial impor-
tance, its greatness must be considered in relation to its
major "contributors", the Tennessee, the Cumberland, the
Green, the Kentucky, the Kanawha, the Monongahela, and the
Allegheny. Out of the total 41 million tons of coal un-
loaded on the Ohio River, over 31 million tons originated
on the above tributaries.

Specific coal movements from origin to destination within
and in and out of the Ohio River basin are shown in Figures
3.2, 3.3, and 3.4 The width of the arrows indicate the
approximate volumes, where 1/8 of an inch is equivalent

to four million tons. To protect confidentiality of the

specific private hauls, the curves have been rounded.
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INDIANA

ILLINOIS W. VIRGINIA

KENTUCKY

Source: U. S. Army Engineering Division, Ohio River Division,
Cincinnati, Ohio in Kentucky's Coal Transportation,
State of Kentucky.

Figure 3.2 1Inland Waterway Coal Movements on the Ohio
River Basin from Ohio River Docks, 1972.
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INDIANA OHIO

ILLINOIS

W. VIRGINIA
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|

TENNESSEE
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Source: U. S. Army Engineering Division, Ohio River Division,

Cincinnati, Ohio in Kentucky Coal Transportation,
State of Kentucky.

Figure 3.3 Inland Waterway Coal Movements, 1972.







Source: U. S. Army Engineering Division, Ohio River Division,
Cincinnati, Ohio in Kentucky Coal Transportation,
State of Kentucky.

Figure 3.4 1Inland Waterway Coal Movements on the Ohio River
Basin from Docks on Tributaries, 1972.
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Lake Coal Traffic

The Great Lakes are an important waterway for coal movements.
Coal from origins in eastern Kentucky, Maryland, Ohio, Penn-
sylvania, Virginia, West Virginia, and Tennessee is trans-
shipped at various ports on Lake Erie for further movement
to destination ports on the Great Lakes. The transshipping
facilities on Lake Erie are located at Toledo, Sandusky,
Lorain, Astabula, and Conneant, Ohio. Coal originating

in Illinois, Indiana, and western Kentucky is also marketed
on the Great Lakes through the port of Chicago, Illinois.
These facilities are shown in Figure 2.11. Lake Erie ports
like Toledo and Sandusky and also the port of Chicago on
Lake Michigan receive coal mostly by rail and load it into
freighters. Some coal flows and specific movements to these
ports are presented in subsequent chapters.

Table 3.2 presents bituminous coal shipments to Canadian

and U. S. ports from Lake Erie and Michigan.

Coal Export

The U. S. is a major exporter of coal. The majority of
exported coal is of metallurgical type. The cyclical nature
of demand for this type of coal is made more volatile by
changes in shipping rates, import restrictions, and foreign
exchange restrictions.

Total export shipﬁents hit a peak of over 76 million tons
in 1957, but dropped sharply thereafter. The trend in
shipments was upwards in the 1960's, with 70.9 million tons
shipped in 1970.

In 1974, the declining trend in coal exports overseas has
been arrested and coal exports are expected to increase
steadily for the next few years. Table 3.3 presents exports
of bituminous coal by continent group. Japan has surpassed

Canada as the largest single foreign market for U. S. coal.
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The majority of coal exported overseas is transshipped

through Atlantic ports. In 1974, bituminous coal dumping

at Atlantic ports by U. S. railroads totaled 50,542,924

tons. Over 79% of that amount was terminated by the Norfolk
and Western and the Chesapeake and Ohio Railroads. Slightly
over 43 million tons, or about 86%, were destined for export,
over 4 million tons had marine termination, and over 2 million
tons had other domestic termination. Table 3.4 summarizes

the tidewater traffic by carrier, port, and marine destination
for the year 1974.

Some N&W coal flows to Atlantic ports, and transshipment'oper-
ations are described in subsequent sections.
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EQUIPMENT IN COAL SERVICE

Practically all river coal is moved in hopper barges.
Hopper barges are also most versatile, least costly, and

most numerous in the U. S. barge fleet.

The hopper barge is basically a simple double skinned, open-
top box, the inner shell forming a large hopper or cargo
hold. The bottom, sides, and ends of the hold are free of
appendages and adapt ideally to unloading with clam shell
buckets, hooks, grabs, continuous belt buckets, or other

devices.

Principally, there are two types of hopper barges--open
hopper barges and covered hopper barges. Covered hopper
barges differ from the open hopper barges in that they are

equipped with water-tight covers over the entire cargo hold.

Coal is moved principally in open hopper barges; however,
covered hopper barges with their covers off are also employed
in coal service. The two most commonly used sizes of hopper

barges in coal service are listed below.

Length Breadth Draft Capacity

Feet Feet Feet Tons
175 26 9 1000
195 35 9 1500

Present open and covered hopper barges and their size dist-
ributions are presented in Tables 4.1 and 4.2.

A major barge manufacturing company conducted a study in
1975 covering a large majority of the equipment on the
river in the way of dry cargo barges. The study indicated
what replacement and growth could not only be expected, but
is probable, particularly if coal requirements follow the
pattern expected by most in the energy field. Results of
this study are presented in Table 4.3.
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SURVEY FINDINGS

Seven out of twenty barge companies responded to our ques-
tionnaire. They are:

American Commercial Barge Company
Campbell Barge Line, Inc.

Crounse Corporation

Mid-America Transportation Company
Ohio River Company

Ubper Mississippi Towing Comoany

Twin City Barge Line, Inc.

Together, these companies carried over 60 million tons or

approximately 50% of the total coal carried by inland waterway
carriers in 1975.

Equipment Fleet

Participating barge companies were asked to estimate their
equipment requirements to double the water coal traffic by
the 1980's. Barges and tow boats required to transport the
increased coal traffic were reported. Consolidated require-

ments for these categories are presented in Tables 5.1 and
5.2.

Equipment Maintenance Facilities

Participating barge companies also reported the additional
barge and tow boa£ maintenance facilities required to accom-
modate an increased equipment fleet. Results of our survey
are presented in Table 5.3.

Only three companies responded to this question with estimated
dollars. Together, they carried 31 million tons of coal

in 1975, some 52% of the total coal tonnage carried by the
surveyed companies.

Several companies reported no additional facility requirements.
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Maintenance Estimated Cost
FPacility for (1975 $)
Tow Boats $ 2,150,000
Barges 2,100,000
Tow & Barges 12,000,000
TOTAL $ 16,250,000

Table 5.3 Estimated Maintenance Facility Costs:
Selected Barge Companies






Some of these companies indicated that their equipment
fleets are maintained by shipyard facilities owned and
operated by outside organizations and they have no way

of estimating the amount or cost of these facilities.

Dock Facilities

Participating companies also reported estimated dock facility
costs to double the coal traffic. Only three companies
reported costs in this category. Together, these companies
transported approximately 15.8 million tons of coal in

1975. The survey results are presented in Table 5.4.

Several companies reported that more facilities will be needed
or present facilities will have to be expanded in order to
handle more coal traffic. However, they did not report any

costs associated with the work.

Technological and Operational Changes

Respondents found it difficult to predict technological

and operational changes that would make coal movements

more efficient. Interviews and surveys revealed that barge
operators do not have major research and development programs
to revolumnize or change substantially the present barge
operations. Also, the physical constraints of the waterway
system, such as channel depth, width, and lock size limit

the technological developments. The following paragraphs

summarize comments during our interviews and survey.






Additional Estimated
Dock Facilities Costs

3 $ 6,000,000

1 200,000

1 () 50,000

TOTAL $ 6,250,000

Notes: 1. Present dock facilities will be expanded.

Table 5.4 Estimated Dock Facilities:
Selected Barge Companies






Barge Lashing

Barge lashing is an area that requires improvement. Tows
have been getting bigger, sometimes consisting of about
forty jumbo barges, but essentially the lashing and hook-up
facilities have not changed. Development of a flexible

lashing can reduce the operational costs in barge movements.

Equipment

Refinements, but no major changes will characterize equip-
ment technology for the barge industry. The most common
barge size is a length of 195 feet and breadth of 35 feet
with an average 9 foot draft. The barge carries about 1550
tons of coal. The size is not expected to increase substan-
tially; however, draft may go up to 10 feet, thus increasing

the barge coal carrying capacity.

Scheduling and Utilization

Presently, computer systems are not commonly employed to
schedule barges. But as the number of barges in the fleet
continues to climb,and barge prices rapidly rise, there
will be pressure to use more sophisticated scheduling and

controlling techniques involving use of computers.

No major impact on barge utilization is expected from the
improvement in average speed of the barge movements. Table
5.5 summarizes responses to present and anticipated barge

movements by river.

Communication

Communications from ship to ship and ship to shore will

continue to improve.






Average Speed

River Present Anticipated
Ohio

Upstream 5 5.5

Downstream 8 8
Tennessee

Upstream 6 6

Downstream 9 9
Green

Upstream 7 7

Downstream 6 6
Upper Mississippi

Upstream 5 6

Downstream 7 8
Lower Mississippi

Upstream 5.5 5.5

Downstream 11 11

Table 5.5 Average Barge Speeds






Y

wy

MOVEMENT DESCRIPTIONS
Overview

Coal water movements are limited to existing rivers and
canals. Whenever coal consumers and producers are located
near a waterway, barge operations can handle the total
move from origin to destination and do not get involved
with other modes of transportation. However, there are
several intermodal--water to rail or rail to water--moves
that bring coal from producers to consumers. With the
increased distance at which coal is becoming competitive
with other forms of energy, greater cooperation and inter-
action is expected among various modes, especially rail
and water.

For example, American Commercial Barge Co. has announced
an agreement with Burlington Northern, Inc. to build a
rail-barge facility near St. Louis, Missouri. Most of
the engineering design work is completed. This facility
will enable these companies to bring low-sulfur Western
coal to electric generating facilities located on the

waterways.

The following sections present descriptions of some coal

river and inter-modal movements.

River Coal Movement l

The coal from western Kentucky mines is moved on the Ohio
and Cumberland Rivers to a TVA plant in Cumberland City,
Tennessee. Two mines in Morganfield, Kentucky supply the
coal for this movement. One mine is located about nine
miles from the Ohio River while the other mine is approx-
imately 13 miles from the Ohio River. A single flight,
cable belt conveyor system brings the coal from the mines
to Union Town, Kentucky which is on the Ohio River. The
conveyor system feeds to an open stockpile near the river-
side and can also be used to load the barges directly.







A fleet of sixty barges and three tow boats is employed
for this coal movement. Three sizes of barges, as listed
below, are used in the fleet.

Size Net Capacity
195' x 35! 1,400 tons
200' x 35 1,600 tons
245' x 35! 1,800 tons

The coal is loaded into the barges from the stockpile or

the conveyor system. It takes about eight to ten hours to
load all 15 barges which are used to form a tow (Figure 6.1).
After the last barge is loaded, it takes between one and

two hours to form a tow. The total length and width of

the tow are 1,040' and 105' respectively.

A specially designed 5,600-hp tow boat pushes the tow
along the Ohio River. The tow must pass through the fol-
lowing locks:

Mile Post Name Size Location
846.0 Union Town Lock 1200' x 110' Union Town, Ky.
876.8 Lock 50 600' x 110' Marion, Ky.
903.1 Lock 51 600' x 110' Golconda, Ill.

The tow moves at an average speed of six miles per hour.
Locks 50 and 51 afe not used when the river is high. 1If
the river is low, however, these locks must be used and the
tow is broken in order to maneuver the barges through the
locks.

Movement of the tow from the Ohio River to the Cumberland

River is tricky and requires special operational planning
and skills.

Figures 6.2 and 6.3 show a schematic of the area where the
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Figure 6.1 Tow Moving Coal on Ohio and Cumberland Rivers
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Figure 6.2 Tow Maneuvering at Ohio and Cumberland Rivers
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Figure 6.3 Tow Maneuvering at Ohio and Cumberland Rivers (2)
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Ohio and Cumberland Rivers meet. Operationally it is not
possible to turn the whole tow around for entrance into the
Cumberland River. The tow is pushed along the side of the
river. The tow boat is separated and taken around to the
other end of the tow. Then the towboat pushes the tow from
the other side. Moving along the Cumberland River, the tow
passes through Barkley Lock. The lock size is 800' by 110'
and hence the tow is broken at the third barge. Two tows

are now pushed through the lock one by one.

Before the tow enters into the Cumberland River, a bow thrus-
ter is put in front of the tow. It is a steering device and
primarily helps the empty tow in windy situations and in

sharp curves.

At the TVA plant in Cumberland City, Tennessee, the crew
leaves the barges near dockside. The crew then picks up the
empty barges and begins its return trip. The crew wait is
minimal and involves only the time required to form a tow
out of waiting empty barges. Thus maximum utilization of
crew and towboats is made. The loaded barges left behind
are unloaded by a wheel unloader. The wheel with continuous
bucket goes into the barge, digs the coal, and unloads it

into its center to be carried away by conveyor.

The total return trio, if the Ohio River is high, is apnrox-
imately 62 hours. If, however, the river is low, the trip
takes an additional 24 hours. Part of this additional time
is the result of the breaking and reforming of the tow at
Locks 50 and 51 on the Ohio River.

Rail-Barge Movement

A complex rail-barge movement involving the Burlington Nor-
thern and Chicago & Illinois Midland railroads and the Valley
Line (barge) Company is bringing Decker, Montana coal to
Commonwealth Edison Combany's three electric power genera-

ting facilities in the Chicago area (see Figure 6.4).
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Annually, about five million tons of coal are brought to
Havana, TIllinois by rail, transferred to barges, and towed

to three utility plants on the Illinois River.

The C&IM road crew brings the loaded unit train to Havana
and spots it on a vard track. A switch crew breaks the
train into two 50-car cuts and brings them to unloading

facilities.

At the dockside, a single car rotary dumper unloads the cars.
Cars are pulled up to the rotary dumoer by a hydraulically
operated mechanism called a "barney mule". Rotary dumper de-
sign does not permit unloading without uncoupling each in-
dividual car from the unit train. The train can be unloaded

in approximately 24 hours.

Coal can either be dumped to oven storage or conveyed directly
to the barge on dockside. The oven storage method is used to

stack about fifteen trainloads, or 150,000 tons of coal.

Valley Line Company has devloved two hundred 1200-ton barges
to move this coal from Havana to the three Edison plants.
Barges can be loaded directly from the rotarv dummer or from
the stockpile. Loading from the stockpile involves a rotarv
wheel travelling along the pile. It reclaims the coal from
the pile and dumps it on a conveyor. The conveyor carries
the coal to a hopper feeding the barge. After the loading
is completed, a tow is formed with fifteen barges. A tow
boat pushed the barges to the three plants located on the
Illinois River. Approximate distances to these nlants from
the Havana docks are given below:

Plant Distance in Miles
Will County 175
Crawford 196

Fisk 200






The docks at each of the plants are owned by the utility
company . Barges are unloaded by a crane travelling along
the tracks along dockside. The crane is a gantry tyoe,
and is equipped with a clam shell bucket. The crane dumos
coal into a hopper which either feeds the convevor leading
to the stockpile or the plant directly. River freezing
during the winter does not permit smooth scheduling of
barge movements. However, mild winters in the last two or

three vears have vrevented any major problems.

Unlike eastern coal, western coal is not washed. Its mois-
ture content is inherent rather than on the surface. Hence

coal freezing in cars or barges is not a major oroblem.

Lake Coal Movement

The majority of coal transshioped at lower Great Lakes ports
is brought to the Lakes by rail. The transshipping facili-
ties (Section 2.3) are maintained by various railroads, some-

times through affiliations with terminal operating companies.

The Norfolk & Western Railroad terminated over 4 million tons
of Lake coal in 1974. These N&W Lake coal flows are illustra-—

ted in Figure 6.5.

Lake coal from midwestern mines moves to Chicago by rail for
transshipment to Upmer Great Lakes destinations. Coal moving
via Chicago docks normally moves by boat to destinations in
Wisconsin, Michigan, and Minnesota as far north as the city
of Duluth. Much of the coal traffic from midwestern mines
moves under annual volume or trainload rates. One such move
from western Kentut¢ky to a Wisconsin vower plant is described
below. '

Four of five large producing mines in western Kentuckyv

supply coal to a Wisconsin power plant located on Lake






t Sandusky coal is transferred to vessels
or water movercnt to:

Steel Companics

River Rouge, Mithigan
Ecorse, Hichigan
Hamflton, Ontario

Hamilton, Ontario

Utilities
Montreal, Quebec

. ¥arquette, Michigan

ote: Coal for Sandusky is also received at Norton
Paul.

from the S0U and CRR at St.

SANDUSKY

BELLEVUE

— ) coLuMBUS
R. I. For Sandusky
Via
12N, PC, NW
€0, NW

) CHILLICOTHE

PORTSMOUTH

NORTON S1". PAUL WILLIAMSON

j. 1. From CRR-St. Paul for Sandusky.

Figure 6.5 Lake Coal Flows






Michigan. Coal moves over rail via L&N and Belt (BRC)
railroads to Chicago and then over water by boat to Sheboygan,
Wisconsin. This movement is illustrated by Figure 6.6.

The movement is very complex and requires close coordination
among several organizations. The organizations include the
utility plant, rail-water transfer facility operators, and
origin and destination railroads and mines. The coordination
of the various elements--boat schedules, car unloading, train
movements, car loading, coal production, etc.--is accomplished
by a permit system. A permit, based on vessel arrivals, is
issued to an originating carrier (L&N) and mines for car loading
and movement. The permit is issued by the Rail-to-Water
Transfer Corporation, the transloading facility operators.

The permit system helps prevent accumulation of unmanageable
numbers of cars on destination railroad and facilities and

insures better equipment utilization.

Coal is recovered from deep and strip mines and is brought
to the tipple near a railhead by trucks. Trucks are large,
heavy duty, with 50-ton capacity and travel distances of 2
to 3 miles over private roads.

Cars in this service are unassigned and drawn from a 50-to-
80-ton hopper car pool in the area. Based on permits and
mine track holding capacity, cars are dropped at mines by

mine crews. Mines are allowed 24 hours to load these cars.

L&N mine crews piék up the loaded cars and marshall them at
Atkinson Yard, near Madisonville, Kentucky. Depending on
the number of cars and coal volumes, L&N consists one or
two trains for Chicago. The train size varies depending

on coal volume and car sizes. Each train usually carries
between 7,000 and 10,000 tons of coal.

A road crew with four six-axle locomotives operates the
train from Atkinson Yard to Howell, Indiana. Another crew

moves the train to Danville, Illinois where a crew change
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\ WISCONSIN
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Sheboygan

RAIL TO WATER
TRANSFER

Danville ) INDIANA

LINOIS

-

®

\ KENTUCKY
L]
\{ Madisonville
i e e — e —
Ce —/
Distance from
Location Madisonville, KY Remarks
Howell 65 miles crew change
Danville 230 miles crew change
Chicago 347 miles rail-water transfer
Chicago (87th St.) 350 miles interchange with BRC
Sheboygan 493 miles water movement
Figure 6.6 Lake Cargo Coal Movement






is made. The last crew then delivers the train to BRC.
A BRC crew and motive power then move the train to trans-

loading facilities located on the Calumet River near Chicago.

The transloading facility is operated by the Rail-to-Water
Transfer Corporation. The facility, due to space limita-
tions, has no ground storage area for its coal. Coal is
transported directly from rail cars to vessel or barges.
Coal is bottom dumped from cars into a hopper. The hopper
feeds the coal to a conveyor leading into a vessel. The
facility owns a locomotive to switch cars as required. The
facility can store up to 220 railroad cars on its tracks.
Vessel sizes calling on the facility vary from 10,000 to
30,000 tons. A new vessel about to be commissioned into
this service will have a capacity of 40,000 tons. The
facility also loads jumbo barges with 1500-ton capacity.

Pertinent information on the facility is provided in Table
6.1.

On the average, it takes two days for rail cars to unload.
Total turnaround time between mines and transloading facility
is about six days. Empty cars follow the same route in
reverse and can be diverted to other movements depending

on the need at the time. 1Inspection is performed at Atkin-
son Yard.

Frozen water during the winter season inhibits the vessel
operations and hence facilities and rail movements are
usually stopped between December 15 and March 15. This
period varies from year to year, depending upon the weather
conditions. The utility plant builds up a large stock

of coal during the summer months. In case of emergencies

in the winter, coal is shipped all the way to the plant
via alternate rail routes.

The vessel takes about twelve hours to go from Chicago

to Sheboygan, Wisconsin. Vessels used in this service are
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Location: Mile 1.8 on the Calumet River--Chicago, I1linois

Served By: The Belt Railway Co. of Chicago

Storage: Yards for holding 2,200 railroad cars

Berths: North Berth 735 Feet--South Berth 726 Feet

Draft: Water depth at dock--27 Feet LWD.

Loading Mechanisms: Two moveable loading towers with telescopic chutes

Product Handling Equipment: 72 inch conveyor belts

Loading Capacity: 3,000 TPH each dock

Special Equipment: High speed trimming machine for stowing meals and
foods

Rail Equipment: Bottom dump, open top or covered, hopper cars--no size
limitation |

Services Available: Trimming--Separations--Documentation

Operating Season: March 15 through December 15

Ground Storage: none

Number of boats that can be loaded at a time: 2

Boat sizes: 27,000 to 60,000 tons

Table 6.1  Pertinent Operational Parameters

Rail to Water Transfer Facilitv
Chicago, I11.






self-unloading and have their own boom and cranes to unload
the coal. Depending on the size, it takes about 6 to 8
hours to unload the vessel. Coal is sometimes shipped

from Sheboygan via rail or water to other Wisconsin power
plants.

Tidewater Movement

The shipments of coal to tidewater refers to the trans-

portation of coal mined in the Appalachian Region and moved
to Atlantic ports for further transshipment by water. Sub-
sequent shipments may terminate locally, domestically, but

outside the port locale, or at a foreign destination.

The Hampton Roads ports of the Norfolk and Western Railroad
at Lambert's Point, Virginia handled over 27 million tons
of coal in 1974. Some of the coal districts this coal

originates from are listed below:

Pocahantas

Tug River

Clinch Valley, No. 1
Clinch Valley, No. 2
Upper Powhatan
Virginia

Thakar

e Kenova
Tidewater coal flows over N&W are illustrated in Figure
6.7. '

N&W Pier 6 is located at Lambert's Point Virginia, and

is one of the world's largest and fastest coal mixing and
loading facilities. The mild, ice-free climate and the
deep, wide channels of Hampton Roads permits year round
operations and easy, direct access to the Atlantic Ocean,
which is some 20 miles distant.

This advanced, $25 million facility operates one to three
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shifts per day, 364 days per year. The pier has a loading
speed of some 16,000 tons per hour and can load at a rate
of 20,000 tons per hour for 30-minute periods. The entire
system, including support for marshalling coal cars can
readily support an annual through-put volume of some 36
million tons of export coal. this yearly tonnage trans-
lates to an average of some 1164 85-ton cars or 98,901 tons
of coal being processed through the facility on a typical
day. However, daily loading rates can vary substantially
due to unusual conditions such as strikes, ship delays,

and weather. Sufficient flexibility exists in both oper-
ating policies, practices, and equipment systems to meet
resulting variations in operating requirements. For example,
during periods of low car dumpings, second and third shifts
may be suspended. During periods of peak demand, daily

car dumpings have averaged 1500 cars over a three month
period. Two records for handling vessels are summarized

below:

John A. Essberger: Sailed from Hampton Roads February 8,
1974, taking 1,457 cars, 119,087 net tons; registered 12:15
PM January 29, 1974; Docked at Pier Six 4:30 AM February
6; started loading 7:25 AM February 6; finished 6:55 AM,
February 8; Total time, 47 hours and 30 minutes.

Tyne Bridge: Established a new record for tonnage taken

by a single ship at Hampton Roads; 1,464 cars, 119,386

net tons; registered 11:20 PM, February 20, 1974; docked
10:30 PM, February 22; started loading, 10:50 PM, February
22; finished 6:50 PM, February 24; undocked 8:30 PM, February
24; total time 44 hours.

Other principal operating features include docking of four
45,000-ton colliers at the 1600-foot-long, 82-foot-wide
pier, two giant, self-propelled loading towers, with 120-
foot loading booms that traverse the pier, custom blending
of four types of coal simultaneously, eight foot conveyor

belts, and coal mixed three times between blending and
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loading. Fiqures 6.8 and 6.9 show the location and describe

the work and processes performed at the svstem stations.

Present pier capacity is sufficient to subport estimated
1980 operating requirements. The continued increase in
average capacity ver car, which has moved from 75 tons in
1965 to 85 in 1975, will continue to simplifv and improve
the efficiency of pier-side car movement operations. As the
average capacity approaches 100 tons, the annual throughout
capacity of the facility will increase by some 20% without

need of significant capital expenditures.







1. Bamey Yard. This swilching yard ts where loaded coal cars are as-
sembled befare dummna. NW sorts cars containing various classes of coal
as the first step in blending exactly the right ceal mixture for each cus-
former. e

2, Scalp Rstarders, These retarders slow each car rolfing toward the

weighing station so it will pass over the scales at not more than 5 mph,

Car speed is determined by radar, which relays data o the retarder

which then slows the car to the proper apeed

3. Scale Ofiice. Two Fairbanks-Morse mechanical scales, oach with a

capacity of 400 tons, weighs each car and records its welght automatically.
scales are accurate within 0 2 per cent, or within 400 pounds, on a

100-ton coal load.

4, Thawing Shed. The car jeaves the weighing station and rolis down to

the thawing sheds. In the winter, frozen coal s thawed here so It can be
dumped easlly.

Figure 6.8

Eiectrically-powered Infra-red heating elements, operating at 1550° F,
are grouped on each side and beneath the cars. Cars pass irough the
sheds in six to nine minutes.

5. Tandem Rotary Oumpers. Togsther these high-speed dumpers can
emply 252 cars per hour The dumper mechanism pushes each car into
position with an automatic chaln drive, locks it in posilion, rotates It
165°, then turns it upright and releases it. The dumped coal falls inta
blending bins.

6. Custem Blending Siatien. This is where coal from various mines is pre-
clsion biended eiectronically to customer specifications.

Blending ratios of up to 7-10-3 can be preset at each of three blending
peints, Coal {alls from two bins at rates that are automatically varied. The
coal falls onto the moving shuttle conveyors. A third control further varies
biend proportions by presstting the relative speed at which the two shuttle
conveyors deposit coal on the main transter conveyor beit.
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7. Transfer Houss. Hera coal Is transferred o the pier conveyor beits. As
the coal falls ento the pier conveyor belts it is mixed, Increasing the ho-
magenelty of the biend, More mixing Is aiso accomplished at three other
transter points.

8. Loading Tawers, Each of these massive towers waighs 2 800 tons and
stands 192 feet above the water. They travel the length of the pler on S0
wheels. The towers can load two ships at once or both can concentrate
on a single ship. Retractabls booms reach down 120 feet and telescopic
chules with mechanical trimmers distribute the coal rapidiy and evenly
into the ship's hold.

9. Emply Yard. Empty cars |eaving the dumpers move 1o the kickback, re-
verse direction and continue 10 the emply yard. From the retarder lower,
cars are classified for return to the raliroad that owns them. Cars needing
repalrs are switched to the modern repair shop.

The empty yard has 38 tracks with a total capacity of 2,330 cars,

Work and Processes Performed at System Stations.
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Rotary dumpers at

Coal, regulated by feeder me'chanism, is placed on variable-speed shutle cnveyors.

B e ' SR
Coal is mixed for a third time at the loading towers, and is deposited aboard ship.

Figure 6.9 Work and Processes Performed at System Stations.






