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Table 7.—Dimensions of Selected Ships by Coal-Carrying Capacity

Coal-carrying capacity (dwt) Overall length (ft) Beam (ft) Draft (ft)

40,000 . . . . . . . . . . . . . . . . . . . . 630 105 35
60,000 . . . . . . . . . . . . . . . . . . . . 760 105 40

100,000 . . . . . . . . . . . . . . . . . . . . 910 116 48
150,000 . . . . . . . . . . . . . . . . . . . . 980 133 56
200,000 . . . . . . . . . . . . . . . . . . . . 1,020 150 62
Panama Canal limiting
dimensions for transiting
commercial ships . . . . . . . . . . 900 107 35'6"

SOURCE. Maritime Administration and Panama Canal Co.

Table 8.—Coal-Loading Facilities for Large Bulk Carriers Analyzed by Area and Capacity (number of facilities)

Vessel classes by dwt

35,000- 40,000- 50,000- 60,000- 70,000- 80,000- over
Area 39,999 49,999 59,999 69,999 79,999 99,999 100,000 Total

United States . . . . . . . . . 2 3 1 2 2 1 — 11
Canada. . . . . . . . . . . . . . . — — 1 — — 1 1 3
Australia . . . . . . . . . . . . . 1 1 — 2 1 1 1 7
Poland . . . . . . . . . . . . . . . 1 — — — — — 1 2
U.S.S.R. . . . . . . . . . . . . . . 1 — — — — — — 1
South Africa . . . . . . . . . . 2 — — — — — 1 3
Other . . . . . . . . . . . . . . . . — — 1 1 — — — 2

Total world . . . . . . . . . 7 4 3 5 3 3 4 29

SOURCE: H P Drewry (Shipping Consultants Ltd ), Ports and Terminals for Large Bulk Careers.

Table 9.—Coal-Discharging Facilities for Large Bulk Carriers Analyzed by Area and Capacity
(number of facilities)

Vessel classes by dwt

35,000- 40,000- 50,000- 60,000 - 70,000- 80,000- over
Area 39,999 49,999 59,999 69,999 79,999 99,999 100,000 Total

Scandinavia. . . . . . . . . . . — 2 – — — — — 2
EEC . . . . . . . . . . . . . . . . . 2 5 7 2 7 3 3 29
Other Europe. . . . . . . . . . 1 1 — — 1 1 1 5
Japan . . . . . . . . . . . . . . . . 2 6 2 2 2 2 10 26
South America . . . . . . . . 1 1 1 — — — 3
Other . . . . . . . . . . . . . . . .

—
2 3 1 — — — — 6

Total world . . . . . . . . . 8 18 11 4 10 6 14 71

SOURCE” H P Drewry (Shipping Consultants Ltd.), Ports and Terminals for Large Bulk Carriers.

timistic) case assumes no constraint on ship
draft, i.e., that ships can be as deep as is re-
quired to minimize transportation costs. The
constrained (realistic) case recognizes the
realities of draft limitations in harbors.

As coal is a low-value commodity, savings in
transportation costs are significant in the course
of choosing between alternative sources of sup-
ply. Even though the ocean transportation cost
of coal is very low when compared with that of
other modes, it still adds between 20 and 35 per-

the export port. Accordingly, both coal im-
porters and exporters strive to control ocean
transport costs.

Although prevailing spot-voyage freight rates
are highly variable and receive considerable
market attention, long-term vessel charter rates
are established on the basis of full recovery of
ship costs to the vessel owner. These costs in-
clude capital outlays, financing costs, etc. When
operating costs (crew wages, insurance), fuel,
and other costs (canal costs, port charges) are

cent to the cost of U.S. coal based on its value at added to vessel capital costs; one obtains the
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Table 10.—The World Coal Trade by Vessel Size, 1979

Less than 40,000 40,000-59,999 60,000-79,999 80,000-99,999 100,000 & over

Exporting areas
Eastern Europe . . . . .
Other Europe. . . . . . .
North America. . . . . .
Australia. . . . . . . . . . .
South Africa. . . . . . . .
Others. . . . . . . . . . . . .

Importing areas
United Kingdom
Continental . . . . . . .

Mediterranean. . . . . .
Other Europe. . . . . . .
South America. . . . . .
Japan . . . . . . . . . . . . .
Other. . . . . . . . . . . . . .

700/0
62
19
16
26

100

30
43
58
27
24
49

160/0
8

16
23

7
0

9
16
16
33
16
16

7 %

15
27
31

9
0

20
16
13
24
23
19

30/o
11

6
2
5
0

5
10

4
1
3
1

4%
4

32
28
53

0

36
15
9

15
34
15

Totals . . . . . . . . . 350/0 15% 20% 4 % 2 6 %

SOURCE: OSG Bulk Ships Inc , New York, February 1981

Table 11 .—Shipments of Dry Bulk Commodities by Bulk and Combined Carriersa

1974 1976 1978 1980 est. 1981 est.
Volume Percent Volume Percent Volume Percent Volume Percent Volume Percent

Millions of tons
Iron ore. . . . . . . . . . . . . . . . . . . . 301 44.3% 276 37.8% 256 31.5% 290 31.7% 275 29.30/o
Grain. . . . . . . . . . . . . . . . . . . . . . 88 12.9 125 17.1 151 18.6 165 18.0 170 18.1
Other. . . . . . . . . . . . . . . . . . . . . . 200 29.4 227 31.1 300 36.9 305 33.3 320 34.0

Subtotal . . . . . . . . . . . . . . . . . 589 86.6 628 86.0 707 87.0 760 83.0 765 81.4
Coal. . . . . . . . . . . . . . . . . . . . . . . 91 13.4 102 14.0 105 13.0 155 17.0 175 18.6

Total . . . . . . . . . . . . . . . . . . 680 730 812 915 940
Billions of ton-miles
Iron ore. . . . . . . . . . . . . . . . . . . . 1,483 42.8 1,389 37.6 1,284 31.4 1,460 30.7 1,400 28.3
Grain. . . . . . . . . . . . . . . . . . . . . . 529 15.2 696 18.8 865 21.1 1,010 21.2 1,070 21.7
Other. . . . . . . . . . . . . . . . . . . . . . 956 27.6 1,076 29.1 1,446 35.4 1,475 31.1 1.550 31.4

Subtotal . . . . . . . . . . . . . . . . . 2,968 85.6 3,161 8 5 . 53,595 87.9 3,945 83.0 4,020 81.4
Coal. . . . . . . . . . . . . . . . . . . . . . . 501 14.4 538 14.5 494 12.1 810 17.0 920 18.6

Total . . . . . . . . . . . . . . . . . . 3,469 3,699 4,089 4,755 4,940

aOnly includes shipments on vessels greater than 18,000 dwt. Capacity of the fleet between 10,000 and 18,000 totaled about 115 million dwt In 1980.

SOURCE OSG Bulk Ships, Inc , New York, February 1981.

total cost of ocean shipping. These long-term
“equilibrium” costs, for various voyages and
two ship sizes, are shown on table 13.

The economies of scale that are achievable
with larger ships have become more important
in affecting the future size distribution of the
world shipping fleet because of the growth in
trade between distant ports. The ocean trans-
portation cost component is a significant por-
tion of the total delivered cost of the coal in the
trade between Europe and the United States and
even greater when the exports are from Austra-

lia. The increasing cost of petroleum bunker fuel
also makes shipping economies more important.

The increases in ship size would not have
been practical without parallel development of
port facilities capable of handling large vessels.
The limits on ship size at U.S. ports, are about
80,000 dwt at Hampton Roads; smaller limits
prevail elsewhere. Coal-loading facilities for
ships of 100,000 dwt and over are located in
Western Canada, Australia, and South Africa.
Discharging terminals accessible to carriers in
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Figure 10.— Economies of Scale in Seaborne
Coal Trade

Table 12.—The Existing Fleet and Tonnage on
Order by Size Class (millions of dwt)

On order
Existing On order as percent

Size classes in dwt 1/81 1/81 of existing

Bulk carriers:
10,000-39,999 . . . . . . . 76.0 6.3 8.30/0
40,000-59,999 . . . . . . . 24.7 3.4 13.8
60,000-79,999 . . . . . . . 19.5 6.5 33.3
80,000-99,999 . . . . . . . 3.0 0.5 16.7

100,000 & over . . . . . . . 18.2 9.2 50.5

Total . . . . . . . . . . . . . 141.4 26.0 18.40/0

Combination carriers:
10,000 -59,999 . . . . . . . 1.8 0.2 11.1 0/0

60,000-79,999 . . . . . . . 5.2 1.1 21.2
80,000-99,999 . . . . . . . 4.8 0.3 6.3

100,000 & over . . . . . . . 35.8 1.4 3.9

Total . . . . . . . . . . . . . 47.6 3.1 6.5%

SOURCE OSG Bulk Ships, Inc , New York, February 1981
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Ran Hettena, In Critical Issues in Coal Transportation Sysftems,
1979

H Mellanby Lee, The Long Run Economics of the Ocean
Transport of Coal, December 1978

SOURCES: I

Table 13.—Coal Shipping Costs for Round Trips From Selected U.S. Ports
(assumes no demurrage charges)a

Cost per tonne Cost per tonne
Coal loading port Coal discharge port 60,000 dwt 110,000 dwt

Hampton Roads, Va. . . . . . . Rotterdam, Netherlands 13.49 10.15
Taranto, Italy 16.15 11.96

Yokohama, Japan 31 .95b 34.57C

Mobile, Ala.. . . . . . . . . . . . . . Rotterdam, Netherlands 16.70 12.32
Taranto, Italy 19.36 14.13

Yokohama, Japan 30.79b 35.35C

Portland, Oreg.. . . . . . . . . . . Yokahama, Japan 15.39 11.43

aThe above table of  equilibrium coal shipping costs does not include the effect of demurrage (delay) charges AS of this
writing (February 1981), large numbers of ships are waiting to load coal at the U.S. east coast ports of Hampton Roads
and Baltimore The delays associated with this average $600 per ton which is added to the cost of shipping U.S. coal
overseas
bvla Panama Canal.
Cvia Strait of Magellan (South America)

SOURCE. ICF, Inc., October 1980
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excess of 100,000 dwt exist in Western Europe
and Japan, and more are planned.

Important constraints on ship size are im-
posed by the Panama Canal and, to a far lesser
extent, by the Suez Canal. The draft and beam
restrictions of the Panama Canal limit passage
to ships of up to about 50,000- to 80,000 dwt;
for this reason, ships in this dwt-range are com-
monly referred to as “Panamax” vessels. There
are no plans at present for enlarging the Panama
Canal.

Ships that are too large to pass through the
canals must use the longer routes around the
southern capes of South America and South

Africa. Because of the greater voyage costs
thereby incurred, it may be cheaper on particu-
lar routes to use a smaller vessel that can pass
through the canal, in spite of the higher daily
cost per tonne transported (including “canal
dues” of about $2/tonne).

The expected growth in coal movements and
achievable economies of scale will make large
ships more common. It is expected that the num-
ber of ships exceeding 100,000 dwt will increase
substantially, leaving a smaller portion of the
coal fleet at 50,000 to 80,000 dwt for primary
transit through the Panama Canal.

PROPOSED NEW TERMINAL AND SHIPPING SYSTEMS

Several types of new systems have been pro-
posed for moving coal. Foremost are high-ca-
pacity terminals, slurry pipelines, and mid-
stream transfer. Other proposals such as pneu-
matic-tubes, conveyor belts, barge-carrying
ships, and shallow draft ships have received
some attention as well.

In the long run, economics and large volume
exports may force the introduction of new tech-
nologies to transport coal for export. Expansion
of existing facilities and transportation net-
works will not always be the most effective ap-
proach. If new mines for export are developed in
the West, it may make sense to develop a total
system for mine to-terminal-to-ship transporta-
tion. If large volume, long-term export con-
tracts are negotiated in the East, and harbors are
not dredged, it may make sense to develop an
offshore, deep-water, coal-loading terminal.
The technologies to transport coal for export
with dedicated systems outside of existing net-
works can be available without excessive
development. While most of the efforts to
develop new systems are in the private sector,
certain Federal actions could help or hinder
development—e.g., if some harbors are not
dredged, alternative systems for offshore load-
ing could be more attractive. However, one
should consider these alternatives with caution
because most are not short-term options, the

technologies are not yet in place and foreign
buyers, shippers, and terminals will need to
agree and adapt to any major changes.

High-Capacity Terminals

To a large extent, high-capacity export ter-
minals are being developed because of the in-
creased demand for steam coal. The new ter-
minals typically occupy 100 acres or more, and
ideally up to 600 acres. This allows for the ar-
rangement of a series of open-storage stacking
areas, and the use of stacker/reclaimer mechan-
ical equipment.

Almost all new proposals for developing
high-capacity export terminals involve the use
of stacker/reclaimers. Historically, coal export
terminals were designed to service up to 200 dif-
ferent blends of high-grade metallurgical coal.
Consequently, the coal is stored in railcars until
blended and loaded. Steam coal does not require
as much care in loading and ideally is ground-
stored, allowing for the use of high-speed equip-
ment.

Beyond these recognitions, the most concrete
way of defining a high-capacity terminal is by
way of the example offered by McDuffie Ter-
minal in Mobile, Ala. Designed in the early
1970’s, McDuffie became operational in 1975,
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and incorporated the newest and most innova-
tive approaches available to material handling,
automatic barge unloading, and unit train
movement. A three-phase design concept was
developed. Phase I is entirely developed. Phase
II is more than 75-percent complete. Phase III
will be finalized by 1983-84.

Coal arrives by both barge and railroad at the
terminal. Barges are unloaded by a high-capac-
ity ladder-type bucket elevator unloader cap-
able of moving 1,500 tonne/ hr. The bucket
elevator remains stationary while the barge is
moved back and forth beneath it to allow the
unloader to remove coal and place it on the con-
veyor system. From here the coal can be stored
in large piles, known as open storage, or go
directly to a waiting vessel.

The same conveyor system serves the rotary
car dumper for unloading rail cars rapidly.
Standard coupled cars are unloaded at a rate of
25 cars/hr. It is projected that swivel coupled
cars in unit train lots can be unloaded at 30
cars/ hr.

Once the coal is unloaded from barges or rail-
cars, it can be loaded directly onto a ship or put
into stacking yards for later loading. The
mechanism used to take the coal from the con-
veyor system, or return it to the conveyor
system from the storage piles is known as a
“stacker/reclaimer ,“ The stacker/reclaimer is an
enormous piece of mechanical equipment capa-
ble of moving up to 4,000 tonne/hr of coal. It is
equipped with one long outreach boom, usually
measuring more than 150 ft, numerous internal
conveyor systems, operator cabin, etc. The
stacker-reclaimer is the heart of the new high-
capacity coal-handling terminals. Two stacker/
reclaimers are currently located at McDuffie,
and a third is scheduled for delivery once the
third phase of development is underway.

Coal Slurry Systems

Thus far, no coal slurry system is in operation
designed to move coal for export. The only
operational line in the United States, the Black
Mesa line serving Las Vegas, has been used suc-
cessfully since 1970. It carries more than 5.5
mmt/yr through some 270 miles of 18-inch pipe

serving the Southern California Edison Co. Pro-
ponents of the slurry systems cite the Black
Mesa line as proof that larger and more lengthy
systems can be replicated. Opponents of the
systems maintain that until a more substantial
effort is constructed, the successful implementa-
tion of slurry pipelines must remain in question.

A number of companies specializing in pipe-
line technology have developed complete engi-
neering design plans for exporting coal. Recent-
ly, a project manager with Wheelabrator-Frye
described the mechanics and economies of an
offshore export buoy. a

The coal slurry export terminal would oper-
ate something like the deepwater crude oil im-
port systems, only in reverse. Proponents sug-
gest slurry export terminals as a rapid means for
short-circuiting the port bottleneck, claiming
them to require no piers or deep-draft harbors,
and to be environmentally acceptable.

The basic concept requires either a slurry
pipeline from the mine or a slurry terminal sev-
eral miles inland with adequate rail and/or
barge connection. The terminal would be simi-
lar to any other open-storage coal stacking yard
such as at Mobile, or Superior, Wis.

The coal would be ground into the slurry mix-
ture and piped to an offshore, single point,
mooring buoy, for loading vessels up to 200,000
dwt.

Two types of system movements are contem-
plated:

● slurry load—slurry unload, and
● s lur ry  l o a d — dry (conventional) unload.

The need to consider the dry unload capabili-
ty is obvious. Without a slurry unload system
on the receiving end, the coal would have to be
unloaded using conventional techniques. One
major obstacle in implementing the slurry ex-
port process is, in the event of a dry unload re-
quirement, the coal must not be more than 12
percent liquid content. Thus, once the coal is de-
livered to the vessel in slurry form it must be

‘American Association of Port Authorities, “Coal and Ports
Symposium, ” Feb. 16-19, 1981, Mobile, Ala.



60

dried to 12 percent to avoid damage to the dry
unload equipment and procedures.

This problem has not been solved completely
according to the official of Wheelabrator-Frye.
However, if a slurry unload system were devel-
oped somewhere in Northern Europe, only 27 to
36 months would be needed for construction of
the terminal in the United States. Favorable sites
have been identified in Alabama and North
Carolina.

Several major domestic coal slurry pipelines
are under consideration. They are being de-
signed primarily to serve domestic utility and
manufacturing consumption. In addition, the
slurry design engineers are quick to point out
that little extra effort is required to extend the
pipelines to offshore buoys.

Studies have been conducted of the use of coal
slurry pipelines both to transport coal from the
mines to the port and from the port to a collier
anchored at an offshore terminal. While experi-
ence is being gained in the West for transporting
coal by means of a slurry pipeline from a mine
to a powerplant, it is not clear whether wide-
scale use is practical over longer distances for
long periods of time. Water requirements are a
major factor. Saltwater cannot be used in coal
slurry operations because of absorption of the
salts into the coal. Consequently, nonsalty
water must be used and recycled through the
system, including shore-to-ship and ship-to-
shore. In some locations, competing use for the
available freshwater will hinder the develop-
ment of slurry pipelines for coal export.

The issue of eminent domain continues to
plague the slurry advocates. In order to transfer
coal by slurry from interior points, the slurry
lines must cross or run parallel to property
owned by railroad companies, the slurry lines’
major competitors. Thus far, the railroad lobby
groups have been able to block attempts to
grant permission to slurry interests to cross
railroad property. Unless the right of eminent
domain is granted, it is unlikely that interior
slurry lines will be constructed. This is why the
proposals for exporting coal by slurry rely on
rail and/or barge for delivery to the slurry
plant.

Midstream Transfer

Though not commonly utilized, several exist-
ing instances of direct barge-to-ship, or “mid-
stream” transfer can be identified. At the Port of
New Orleans, coal-handling stevedoring firms
are providing midstream transfer by placing a
grab-bucket crane-barge between an ocean-
going vessel and a coal barge, and simply mov-
ing coal from barge to vessel.

An improved version of this concept is sched-
uled to be implemented in the Great Lakes this
spring. Canadian steamship owners and oper-
ators have indicated that they intend to use self-
unloading dry-bulk colliers to ship coal from the
Great Lakes, through the St. Lawrence Seaway
lock system, to the deep-draft port of Quebec
City on the St. Lawrence River. The self-
unloaders would then transfer coal to larger,
ocean-going vessels for the international jour-
ney. The midstream transfer is less costly than
double handling at a transshipping port site.

Port officials at New Orleans cite that very
large tonnages could be loaded by midstream
transfer techniques and several companies have
stated they intend to pursue this approach.

There are very few technical and/or equip-
ment limitations to this approach, and appears
more and more to be a highly acceptable for-
mula which can be immediately implemented.
The one major obstacle to this approach is guar-
anteeing that a sufficient number of coal-
carrying barges are in place to meet foreign
steamship vessels when they arrive. But this
should not present extreme difficulties. Of
course, it would be necessary to provide a deep-
draft sheltered area to load very large colliers.

Pneumatic Pipelines

Pneumatic transport is no
has been used commercially
of ores and other materials

a new concept. It
for the movement

Basically, it is a
pressurized pipeline into which coal is fed and
conveyed in a suspended state by compressed
air. There are a number of advantages to this
mode. Among them are ease of automation, no
need for water, and flexibility.
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Air is used as the carrier and is thoroughly
cleaned before vending. Unlike coal slurry lines,
it is easily started after stopping, avoids the ex-
pense and disposal problems of dewatering,
avoids the cost expenditure of crushing coal to a
fine powder, and does not present the same
problems as slurry lines in the event of line
breaks.

The most immediate application appears to
be as an adjunct to rail or barge transport. In
this role a pneumatic pipeline may operate as a
loader/unloader and gathering/feeder systems.
It could possibly compete with short-haul unit
trains, conveyor belts, and truck transport.

Pneumatic pipelines have not been used for
coal transport and the most recent uses have
been for much different products over short
distances. This system will require testing before
a determination of economic or technical fea-
sibility.

Conveyor Belts

Conveyor belts are an old, established meth-
od for the movement of bulk materials. Most
applications are short-distance oriented such as
may be seen at coal mines or handling ter-
minals. Yet, long-haul movements of coal in
enclosed conveyor belt systems are entirely
feasible.

Conveyor systems, like slurry lines and pneu-
matic lines, are capital-intensive, requiring little
staffing with respect to distance. Costs decrease
with both distance and throughput. However,
previous research has indicated that system
economics are best where throughput is neither
variable nor intermittent.

As an operation, belts are relatively noisy and
can create spillage and dusting problems. Belt
width can minimize spillage, and a covered sys-
tem reduces both noise and dust.

For practical purposes, the system should be
above ground. But this creates land-use and
right-of-way problems. Also, ambient tempera-
tures affect the operation and may limit useful-
ness in areas of extreme cold or heat.

Once in place, the conveyor belt is not very
flexible. Like pipeline operations, failure at any
point can jeopardize the entire system.

Extra Wide-Beam Ships

A design for ships of wider beam hull forms
has been considered for coal carriers for re-
stricted draft service. For draft restrictions char-
acteristic of U.S. ports, about 30 to 50 percent
increase in deadweight tonnage can be obtained
by accepting reasonable departures from con-
ventional ship proportions. Transport costs are
significantly reduced by using ships of greater
capacity. However, the construction costs for
wider, shallow-draft ships would be higher than
for conventional ships for a given tonnage. A
modification to loading facilities may also be re-
quired to accommodate the increased beam of
the shallow-draft collier,

Navigation in shallow water will be different
for the wide-beam ship, manueverability char-
acteristics in restricted waters will probably be
significantly different and may require more
channel width than normal ships. However, if
found suitable for bulk cargo transport from re-
stricted channel depths of U.S. ports, these ships
may provide important side benefits. They, as a
class, could be useful for noncoal bulk cargo
shipments from many ports. They have not thus
far been mass produced in foreign shipyards;
and if constructed using advanced technology,
U.S. shipyards could possibly build them com-
petitively for the international trade.

Barge Carrying Ships

Barge carrying ships also present an alter-
native to deepening shipping channels and may
be particularly pertinent to coal users who are
located on the inland water routes of Europe.
The concept is an extention of present barge car-
rying ships used in the general cargo trade. Coal
barges would be towed a deep part of the harbor
for loading aboard oversized ships,

In one design, the barge size visualized for
these systems is the standard 1,500-tonne Mis-
sissippi barge—195 ft long, 35 ft wide, and 12 ft
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deep with a draft of 9 ft. Up to 80 of these would
be loaded onto five decks of the carrier ship
which is estimated to be approximately 1,257 ft
in length, 213 ft in beam, and 38.7 ft in draft.

The barges would be offloaded at the ship’s
destination and then towed to a location nearest
the coal user plant. While an outer part of the
United States and destination ports would have
to be dredged deep enough to accommodate the
barge loading and unloading operations, dredg-
ing might be minimized.

There are inefficiencies associated with this
concept that must be considered in practice.
There are nonpayload void spaces between
barges and between decks. In addition, the add-
ed weight of the barge structure must be trans-
ported, and demurrage costs of at least one ex-
tra set of barges per ship would be involved.

However, the system could be used for other
bulk cargoes and U.S. shipyards might partici-
pate in both ship and barge construction.
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Schematic of the Norfolk& Western System, Norfolk, Va.

Rotary dumpers at Custom Blending Station empty four coal cars into transfer bins.

1

. .

Coal, regulated by feeder mechanism, is placed on variable-speed shuttle conveyors.

“! :

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

SOURCE Norfolk & Western Railway



64

Mobile, Ala.

Schematic of level luffing crane 7,000 tonne/hr t raveling ship loader

75,000 dwt bulk carrier

Photo Credits” Dravo Corp.

High capacity stacker/eclaimer system
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Rotterdam, Netherlands

Aerial view of Ekom Terminal, Rotterdam, Netherlands

Typical Rhine River self-propelled barge

.  .

a

Four-barge unit push tow

Photo Cred/ts’ Dravo Corp

Unloading terminal for super-colliers at Rotterdam
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Proposed Coal Slurry System From Utah to Oxnard, Calif.

SOURCE Boeing Co
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APPENDIX A

Status of
Harbor Dredging Projects

Costs and Benefits of Dredging

Cost-benefit analyses are used by the Corps of En-
gineers to assess the value of channel deepening proj-
ects. Most studies consider the type of vessel traffic
to use the port, the drafts of vessels, forecasts of com-
modity flows, and other variables to compare ben-
efits with costs.

The cost side of the analysis involves determining
the costs necessary to establish and operate the proj-
ect, interest charges, amortization of investments
during the specified period, salvage value, and
similar factors. The estimated economic cost is ex-
pressed in equivalent average annual terms to permit
direct comparison with estimated benefits. It is the
Corps’ policy to assume a useful life of 50 years for
port improvements.

After the monetary cost estimates are computed,
then the benefits of the projects are measured. This is
done by first determining the physical output of the
projects. The objective of such measurement is to de-
termine increases, net of associated or indirect cost,
in the value of goods and services which result from
conditions with the project as compared with con-
ditions without the project. The value of the outputs
is either the market value (demand price) or, in the
absence thereof, the expected costs of production by
the most likely alternative sources that would be
utilized in the absence of the project.

The ratio benefit to cost is used as an indicator of
the project’s worth. Tangible benefits, as they are ex-
pected to occur, then are brought back to present
worth by a given interest rate and then amortized to
obtain average annual benefits. The ratio derived
from dividing the average annual benefits by average
annual costs is referred to as the “benefit-cost” ratio.
Projects are seldom authorized unless the benefit-cost
ratio exceeds one.

Federal Funding of Dredging

Although estimates are available for approx-
imating the cost of dredging a certain number of
cubic yards of material from a harbor bottom, a wide
range of variables can impact the cost. Some of these
are:

● cost of local labor;
● geological composition of material;

● distance the material needs to be transported for
disposal; and

● cost of disposal area (ocean dumping, port de-
velopment fill project, creating new disposal
area).

Research conducted by the Corps of Engineers,
Water Resources Center indicates that between 1963
and 1979, annual expenditures for improvement
dredging actually decreased 22 percent from $107
million to $83 million. Moreover, the unit costs for
improvement dredging were $0.41/cubic yard (yd3)
in 1963 and increased to $1.73/yd3 in 1979. Main-
tenance dredging over the same period saw unit
prices increase from $0.27/yd3 to $1.03/yd3. Total
annual expenditures in this area increased by a factor
of four from $59 million to $241 million. Figures pre-
pared by the Corps of Engineers indicates that 289
million yds were dredged in the United States in
1980, and an estimated 320 million will be made in
1981 (see table A-1). Of the 1981 totals, the Corps
would be expected to handle 95 million, and private
industry contracts with the Corps for the remaining
225 million for 1981. On the cost side,  the Corps
itself is expected to directly assume $115 million and
Corps contracts to private industry $337 million in
1981 (see table A-2).

The numbers presented in tables A-1 and A-2 must
be viewed in the context of estimates for new channel
deepening projects. Assuming a reasonably high
$2.00/yd 3 dredging costs, and a 200-million-yd3 proj-
ect, a total bill of $400 million results. This level of
dredging for new construction is a reasonable es-
timate for a major new project at one port.

Channel Improvement Process

There are both private and Federal public sector ef-
forts involved in channel maintenance, improve-
ment, and new dredging activities. Non-Federal ef-
forts, both private and local governmental, are pri-
marily directed to dredging of channels to and
around private docks from main channels. There
have also been limited non-Federal efforts in the
dredging of short main channels. However, these
cases are rare and more often than not pertain either
to artificial ports or for channels that are used pri-
marily by a single industry. The Federal efforts are
conducted by the Corps of Engineers.

69
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Table A-l.—Corps of Engineers Cubic Yard Dredging (millions)

With Corps equipment

Maintenance New work Total

1978 . . . . . . . . . . . . 92 2 94
1979 . . . . . . . . . . . . 87 3 90
1980 . . . . . . . . . . . . 81 1 82
1981 (est.) . . . . . . . 95 0 95

SOURCE: Corps of Engineers.

Table A-2.—Corps

1978 . . . . . . . . . . . .
1979. . . . . . . . . . . .
1980. . . . . . . . . . . .
1981 (est) . . . . . . .

WithCornsequipment
- I -

With private
industry equipment

Maintenance Newwork Total

118 68 186
147 45 192
154 53 207
153 72 225

of Engineers for Dredging ($ millions)

SOURCE’ Corps of Engineers

The two dredging activities—the non-Federal
dredging and the Federal dredging—necessarily go
through two different Federal Government adminis-
trative processes. The non-Federal Government
dredging requires a permit from the Corps of En-
gineers. The Federal dredging requires the Congress
to enact legislation to request the Corps to conduct a
feasibility study followed by an act to provide au-
thorization for construction and then by appropria-
tions acts to provide funding. During the Corps
study environmental considerations and other public
concerns are taken into account and public hearings
are held similar to those required for non- Federal
efforts.

Permit Process for Non-Federal Dredging

A Corps of Engineers permit is required whenever
a project is considered which would affect the waters
of the United States by:

● locating a new structure;
● excavating, or discharging dredge or fill ma-

terial; or
● involve transporting dredged material for the

purpose of dumping it into ocean waters.1

However, not every activity requires a separate per-
mit application. Certain activities and work have
been authorized by nationwide permits and general
permits. z

1See Corps of Engineers, Permit Program A Guide for Applicants, EP
1145-2-1, NO V. 1, 1977).

2A nationwide permit is a form of general permit which authorizes a cat-
egory of activities throughout the Nation. Nationwide permits are designed
to allow work to occur with little, if any, delay or paperwork.

Prior to actually submitting an application to ob-
tain a permit, applicants are encouraged to contact
the District Engineers Office having jurisdiction over
specific geographic location of the structure or
activity.

Each application is evaluated to determine the
probable impact the structure or activity will have on
public interest. This is where many delays can occur.
The Corps is responsible for coordinating the re-
sponses to the project of numerous State and local
governmental bodies and civic groups. If any one or-
ganization objects to the project, then additional con-
sideration must be given to overcoming the dif-
ficulties the objecting organization sees. In some
cases, an environmental impact statement (EIS) may
be required and simply developing the background
data for the EIS can take 2 years or more. In other
cases, less stringent environmental impact assess-
ments or environmental reviews maybe needed.

Once all data have been submitted, the District En-
gineer will issue a public notice seeking comments on
the proposed action. A normal 30-day comment pe-
riod is given to responding agencies, but this period is
usually exceeded, contributing to additional delays.
A public hearing may then be held if the District
Engineers believe there to be sufficient reason to
allow an additional forum for public comment. Once
all public comment is obtained, the District Engineer
takes all information and based on a series of evalua-
tion factors will make a final decision to approve or
disapprove the application. In the event that a permit
is denied, a complete procedure is available for
appeal.
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Recently, the Corps released a proposal for the
purpose of speeding up the review process needed to
obtain Federal permits. 3 There are several specific
procedures recommended for shortening the leadtime
required, but, in short, the proposed regulations are
designed to impose time limits on the accomplish-
ment of goals, and require reviews of contested appli-
cations to be “pulled” from high levels of decision-
making, rather than “pushed” from lower levels. This
forces decisions to be made by the lowest possible
level, where most attention to detail can be devoted
and decisions can be more timely. In the event that
the Corps does not grant a permit, or a granted per-
mit is contested by a local public agency or civic or-
ganization, a ranking official representing the con-
testing group must request that the application be re-
considered at the next highest level. Such a procedure
is designed to limit permit reviews at the highest
levels of the Corps of Engineers.

Also, memoranda of agreement were established
between the Corps and five involved Federal agencies
requiring that to the maximum extent practicable, a
decision should be made on individual applications
within 90 days of the issuance of the pubic notice.

Federal Process for Port and Channel

Improvement Projects

The Corps of Engineers has a rather strict set of
procedures through which it must operate in the
process of developing channels and other public
works. There are four basic controls which Congress
has on the selection and timely development of the
public works. First, Congress must request the Corps
of Engineers to conduct a feasibility study of the im-
provement which local groups perceive to have
merit. Such a feasibility study includes engineering
considerations, cost factors, environmental con-
cerns, and perceived benefits. After the completed fe-
asibility study is forwarded to Congress, further
studies or engineering of that particular improvement
are undertaken as project funds are “extinguished” on
the submittal of the feasibility report to Congress.
The next action that Congress takes is to authorize
the, project; however, further work by the Corps
must await congressional appropriations actions.
However, the appropriations are generally only year-
ly. Thus, each year Congress must reconsider the in-
dividual project as it progresses and appropriate
funds for the next year.

‘Federal Register part VI, Department of Defense, Crops of Engineers,
Department of the Army, “Proposal to Amend Permit Regulations for Con-
trolling Certain Activities in Waters of the United States, ” Sept. 19, 1980, p.
62732.

Besides Congress and the Corps of Engineers, other
agencies, the State governments, and the interested
public become involved in the review process of pub-
lic works projects. These often become quite contro-
versial when environmental issues become of great
concern and do cause delays and modifications in the
program. In dredging, the site selected for depositing
the dredged materials often becomes particularly
controversial.

The 19 steps of establishing and constructing new
projects is given in table A-3. Maintenance dredging,
a 20th step is not listed, but does occur and requires
annual funding for larger projects and occasional,
but predicable funding for smaller projects.

Status of Present and Proposed Coal Port

Projects

There have been many proposals to improve var-
ious ports to increase export capabilities. Some of
these are just conceptual, others are in some stage of
the Corps of Engineers 19 steps, previously dis-
cussed. The four predominant coal ports, have major
improvement projects in planning or design. Table
A-4 lists the proposed improvements to these ports.
The status of the projects, as of April 1, 1981, to im-
prove these four channels is as follows:

Baltimore.—Feasibility complete, approved by the
Corps of Engineers and Secretary of the Army and
deepening of the channels authorized by Congress.
Step 26 is underway: The Secretary of the Army is
entering into formal agreements with non-Federal in-
terests to fulfill their obligations. Appropriations ac-
tion would have to follow for the actual construction
to be initiated.

Hampton Roads.—The District report has been re-
viewed by the Board of Harbors and Rivers and has
issued its recommendations. Step 10 is underway:
The Chief of Engineers is coordinating the report and
the EIS with the Governor of the affected States and
with the Federal Department heads. After this step,
the Secretary of the Army will review the report and
submit it and the EIS to Congress for authorization.

Mobile—The feasibility report has been completed
by the District. Step 9 is underway: The Board of
Rivers and Harbors is reviewing the report.

New Orleans—A reconnaissance phase has been
completed and the results found favorable. Prelimi-
nary alternatives have been selected by the Corps
District Office and public involvement initiated. Step
6 is underway: The preparation and circulation of the
preliminary draft report and the preliminary EIS.
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Table A-3.—How Corps Projects Are Conceived,
Authorized, Funded, and Implemented

(preauthorization)

1. Public requests assistance from congressional delega-

2.

3.
4.

5.

6.

7.

8.

tion to solve water resources problems
Committee on Public Works of House or Senate au-
thorizes study
Initial funds for study enacted into law
Corps district conducts reconnaissance (Stage 1 Plan-
ning)—includes public meeting and other forms of pub-
lic involvement
If results of reconnaissance favorable, Corps district
continues study and develops preliminary alternatives
(Stage 2 Planning) –includes public meeting and other
public involvement
Corps district selects several alternatives to develop in
detail and on the basis of further evaluation tentatively
selects plan, which best achieves the objectives of the
study (Stage 3 Planning) —includes public meeting and
the preparation and circulation of draft report and draft
environmental impact statement (EIS)
District engineer submits report and EIS to division
engineer
Division engineer submits report and results of division
review to Board of Engineers for Rivers and Harbors
fBERH)—includes includes public notice

9. BERH ‘reviews district and division recommendations
and issues its findings and recommendations—in-
cludes public notice of recommendations

10. Chief of Engineers coordinates proposed report and EIS
with Governors of affected States and Federal depart-
ment heads

11. Chief of Engineers report reviewed by Secretary of the
Army and the Office of Management and Budget and
submitted to Congress—final EIS filed with EPA

12. Committees on Public Works hold hearings and include
project in authorization bill or authorize by joint resolu-
tions

13. Initial funds for Advance Engineering and Design
(AE&D) for project enacted into law–usually several
years after authorization

14. Corps reaffirms plan based on current conditions and
any new planning criteria applicable to project—in-
cludes a public meeting and other forms of public
involvement

15. If plan reaffirmed, or satisfactorily modified to ac-
commodate new conditions or criteria, Corps continues
with sufficient engineering and design to award initial
construction contracts

16. Non-Federal interests required to enter into formal
agreement with Secretary of the Army to fulfill their ob-
Iigations, as authorized by Congress

17. Initial funds for construction of project enacted into
law—requires specific decision by President and Con-
gress to initiate construction of project

18. Continuation of engineering and design and project con-
struction—may include adjustments based on results of
detailed engineering design

19. Completion of project construction

SOURCE: Corps of Engineers

A summary listing of project status of the major
coal exporting ports and other coal exporting, or po-
tential coal ports, is as follows:

Present project step
Project port underway

Principal coal ports
Baltimore . . . . . . . . . . . . 16
Hampton Roads ., . . . . . 10
Mobile . . . . . . . . . . . . . . 9
New Orleans. . . . . . . . . . 6

Additional coal ports (or potential)
East coast:

New York City .
Charleston, S.C.
Savannah, Ga. .
Brunswick, Ga. .

Gulf coast:
Galveston, Tex.
(Texas City) . . .
(Pelican Island) .

Sabine, Tex. . . .

. . . . . . . 2

. . . . . . . 10

. . . . . . . 7

. . . . . . . 10 (unfavorable)

. . . . . . . 6

. . . . . . . Permit granted to
private organization.

. . . . . . . 6
Corpus Christi, Tex. . . . . 6

West coast:
Columbia River, Wash,

(Astoria) . . . . . . . . . . . . . 6
Kalamia, Wash. . . . . . . . Permit requested for

private dredging
Bellingham, Wash. . . . . . Deepening not required,

step not applicable
Gray Harbor, Wash. . . . . 6
Long Beach/Los Angeles. 18
Sacramento, Calif. . . . . . 9

Acceleration of Corps Process

There have been numerous suggestions for fast
tracking the Corps 19-step process, Most of these in-
volve the accelerating or avoiding of three delays.
These are: 1) delays caused by serially conducted
reviews within the Corps of Engineers as well as by
other agencies and outside interested States and
organizations; 2) delays in design and engineering
due to lack of funding while project authorization
and appropriation bills on favorable projects are
acted upon in Congress; and 3) delays caused by
yearly resubmission of project funding request and
appropriation thereof by Congress.

The Corps is in the process of implementing the
concurrent reviews of key projects. The Corps sched-
ule under their revised report system for Norfolk,
Mobile, and New Orleans is shown on table A-s.
Concurrent review outside the Corps, over which it
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Table A-4.—Proposed Improvements to Existing Coal Harbor Channels

Annual operating
Vessel size and maintenance

Channel depth (ft) capacity (dwt) Capital cost (10 $) costs (lo $)

Current Proposed Current Proposed Existing Increased

Hampton Roadsa. . . . . . . . . . . . 45 55 80,000 100,000 + 372 6.2 2.5
(April 1980)

Baltimore . . . . . . . . . . . . . . . . . . 42 50 70,000 100,000 + 278 4.0 0.8
(October 1980)

Philadelphia. . . . . . . . . . . . . . . . 40 — 60,000 — — 8.2 –
Mobile a. . . . . . . . . . . . . . . . . . . . 40 55 60,000 100,000 + 392 8.7 2.4

(August 1980)
New Orleansb. . . . . . . . . . . . . . . 40 55 60,000 100,000+ 440 19.5 75.0

(May 1980)

aFeasibility studies completed and report now under review at levels of the Chief of Engineers and the Secretary of the Army
bFeasibility study in final stages of completion by the District Engineer.

SOURCE: Corps of Engineers.

has no control, has not been initiated. This will re- Office of Management and Budget requested $2 mil-
quire action by the other Federal Agencies involved lion for continuing studies in fiscal year 1982, which
in the review and approval process. was reduced to $1 million before submission to Con-

To avoid the delays in design and engineering in- gress.
curred while awaiting authorization and appropria- te avoid the hiatus that
tion by Congress, the Corps in its fiscal year 1982 years, it has been suggested
budget has submitted a request for funds and author- gressional alternatives exist:
ization to conduct continuing studies for those proj- for  the  fu l l  pro jec t ,  o r  2 )
ects found favorable. The budget submitted to the funding.

occurs between fiscal
that two possible con-
1) appropriate funding
provide multiple-year



Table A-5.—Coal Ports Reports Schedule (for planning)

Milestone Norfolk (Hampton Roads) Mobile Harbor New Orleans (M R-GO)

Maxi- Pres- lncre- Maxi- Pres- lncre- Maxi- Pres- lncre-
mum idental mental mum idental mental mum idental mental

Best acceler- initi- contruc- Best acceler- initi- construe- Best acceler- initi- contruc-
estimate ation a ative tion estimate ationa ative tion estimate ation a ative tion

Report forwarded to
BERH . . . . . . . . . . . . . . .

Chief of Engineers’ pro-
posed report (and FEIS)
to ASA(CW), OMB, and
to States and agencies
for review. . . . . . . . . . . .

Statutory review periods
end. . . . . . . . . . . . . . . . .

Chief’s final report to
ASA(CW) . . . . . . . . . . . .

Report to WRC . . . . . . . .
Report to CongressC. . . .
Congress authorizes . . .
AE&D completef. . . . . . .

Aug 80 NOV 80 Jun 81same same same same same same same same same

Mar 81 Apr 81 Oct 81same same same same same same same same same

Jun 81 Jul 81 Jan 82same same same same same same same NOV 81 NOV 81

Aug 81
Aug 81
NOV 8 1

1981
1984

Jul 81
Jul 81
Oct 81

1981
1984

Jul 81
N Ab

Aug 81
1981
1984

Jul 81
N Ab

Aug 81
Sept 81d

Mar 82g

Sept 81
Sept 81
Dec 81
1982e

1985

Aug 81
Aug 81
NOV 8 1

1981
1984

Aug 81
N Ab

Sept 81
1981
1984

Aug 81
N Ab

Sept 81
Oct 81d

1982h

Mar 82
Mar 82
Jun 82

1982
1985

Feb 82
Feb 82
May 82

1982
1985

Dec 81
NA

Jan 82
1982
1985

Dec 81
NA

Jan 82
Feb 82d

Jul 83

aAssumes ASA/CW will expedite to extent possible. Potential expenditing within the President's purview (items 3 and 5) were not assumed,
blnvolves directives to agencies to accelerate 90 review to 30 days, and to waive independent project review.
CASSumes 2 months to process report through WRC and 1 month to process through OMB. We estimate that this IS the fastest possible progress for Complex projects

and assumes we have taken all “assurance” steps to maintain progress.
dAssumes Congress authorizes within 1 month of receipt.
eDepending on congressional session dates in relation to report submissions, a 1981 authorization could be possible.
fAssumes efforts to compress from the expected 4 t. 5 years required are successful assumes concurrent funding of AE&D and authorization; and assumes a 3 year

AE&D effort (18 to 24 months for Phase I and 12 to 18 months for P&S) AE&D IS considered complete when plans and specifications for the first major contract are ap-
proved
gconstructlon begins for 50-ft stage. No environmental Issues or factors have been raised concerning this stage.
hMobile cannot accelerate unless disposal issue is resolved: disposal is controversial, First increment is widening and turning basin.

‘One preliminary plan involves an initial construction phase of 55ft from the Gulf to River Mile 60 above Head of Passes.

SOURCE: Corps of Engineers, Mar. 16, 1981



Appendix B

Legislation
Development I

Congress

Relevant to Coal
ntroduced in the
Through April 1,

Port
97th
1981

House

HR-55 —Ports and Navigation Improvement Act
of 1981

Sponsor: Boggs, 1/5/81
Specifies selected ports for dredging
Expedites process for project imple-

mentation
FIR-2249 —Ports and Navigation Improvement Act

of 1981
Sponsor: Breaux, 3/3/81
Identical to HR-55

Senate

s-68

S-202

–Ports Improvement Act of 1981
Sponsor: Randolph, 1/6/81
Specifies ports for dredging
Requires expedited procedure for Corps

—Ports and Navigation Improvement Act
of 1981

Sponsor: Hollings, 1/22/81
Specifies expedited process for harbor

dredging projects,  esp. Charleston,
S.c.

S-576 —National Harbor Improvement Act of
1981

Sponsor: Moynihan, 2/26/81
Establishes a task force and national

planning process
Specifies a schedule for projects
Specifies a cost-sharing procedure

S-621 —National Water Resources Policy and
Development Act of 1981

Sponsor: Domenici, 3/5/81
Establishes a planning procedure and

schedule with Water Resources
Council as coordinating body

Specifies cost-sharing procedures
S-809 —Recovery of Certain Costs Associated

with  Construc t ion  o f  Deep-Draf t
Channels and Certain Ports

(Administration request)
Sponsor: Stafford, 3/26/81
Specifies cost sharing through user fees

S-828 —Ports and Navigation Improvement Act
of 1981

Sponsor: Johnston, 3/30/81
Expedites harbor-dredging projects for

selected coal ports

o 75


