AD-A036 632

UNCLASSIFIED

e

CORPS OF ENGINEERS NEW YORK NORTH ATLANTIC DIV F/G 8/6
NORTH ATLANTIC REGIONAL WATER RESOURCES STUDY. APPENDIX K. NAVI==ETC(U)
MAY 72




3

ADAQ36632

o
i v

.| Iz
L .

22 i e






The North Atlantic Regional Water Resources (NAR) Study examined
a wide variety of water and related land resources, needs and devices

in formulating a broad, coordinated program to guide
and management in
authorized by the 1965 Water Resources Planning
Flood Control
guidelines set by the Water Resources Council.

development
| was
fi and the 1965
|

Atlantic
| ing some 25 Federal,

future action

ional Income,

F.

Ge
H,
1.

Le
M.
N.
0.

Q.
R.
S,
Te
U,
V.

The planning partners

In addition to the NAR Study Main Report and Annexes,
the following 22 Appendices:

future resource
North Atlantic Region 'he Study
Act (PL 89-80)
carried out under

the

Act (PL 89-298), and

The recommended program and alternatives developed for the North
Region were prepared
Coordinating Committee, a partnership
regional
Report presents this program and

under the direction of the NAR Study
of resource planners represent-
State agencies. The NAR Study

alternatives as a framework for

and
the

based on a planning period running through 2020, with

bench mark planning years of 1980 and 2000
focused on three major objectives -- Nat-
Regional Development and Environmental Quality -- in

developing and documenting the information which decision-makers will
need for managing water and related land resources in the interest of
the people of the North Atlantic Region.
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SYLLABUS

Commercial and recreational navigation have been and will be
a significant factor in water and related land resources development and
management. They are important not only through their support of water-
using industries, but also because of their effects on water quality,
erosion, fish and wildlife, landscape quality and other aspects that
must be considered in planning.

Future commercial navigation has been estimated by extrapola-
ting historical tonnage trends adjusted to be consistent with present
development of land transportation, waterways, port facilities, vessels
and the economy, emphasizing the three objectives of the NAR Study:
National Income, Regional Development, and Environmental Quality. The
results are summarized by Region, by Sub-region, and by Area, the latter
analyzing tonnage magnitudes and possible development programs for the
more active ports.

Throughout the World, the trend is toward use of increasingly
larger vessels, especially for the transportation of petroleum products.
These larger vessels are unable to enter NAR ports because of restrictive
channel dimensions. In most NAR ports, significant improvements would
be very costly due to lack of natural deep-water areas, extensive rock
dredging and necessary relocations of bridges, pipelines, cables and/or
tunnels. Despite the high costs, benefits may be of a sufficient magni-
tude to justify some individual port improvements, either channel improve-
ment or off-loading facilities. The development programs of this Appendix
indicate possible improvements for which detailed study is considered
desirable.

The alternative to individual port improvements is construction
of a regional deep-water port or ports. A survey scope study for this
area is expected to be initiated in FY 1973. A re-analysis of the devel-
opment programs will be necessary if a regional port is found to be
desirable.

Recreational navigation Utilizes an analysis of existing adver-
tised facilities open to the public and is projected in terms of total
water craft and total registered craft. Initial capital costs are given
for berths and launching facilities. No attempt has been made to dis-
tinguish between private and public expenditures, the assumption being 4
that public funds will be used to satisfy those needs not met by private k
facilities. Data are summarized by Sub-region and Area.

Programs for the development of commercial and recreational
navigation in the NAR include information on potential costs.

Navigation should be considered in conjunction with the other
needs when considering any program for development and management of
water and related land resources.
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CHAPTER 1. INTRODUCTION

Navigation is one of the many uses of water for man's benefit.
This Appendix presents information on existing navigation within the
North Atlantic Region; citing its trends, its conflicts and the oppor-
tunities for its development. This Appendix also draws some conclusions
which, when combined with conclusions developed in other Appendices,
can be used in the formulation of comprehensive basin programs.

Basic data for this Appendix was provided in a comprehensive
report on deep-draft navigation prepared for the NAR Study by the staff
of the Joard of Engineers for Rivers and Harbors, U. S. Army Corps of
Engineers.

PURPOSE AND SCOPE
1
PURPOSE | /

Appendix K includes estimates of the range of future water-
borne commerce, in terms of total tonnage, in short (2,000 1b.) tons,
for the bench mark years 1980, 2000 and 2020, and presents potential
development programs and order-of-magnitude costs. The range projected
for waterborne commerce is broader in the more distant future as the
degree of possible error increases. The limits are such that the range
includes projections for Envirommental Quality, Regional Development
and National Income objectives. Recreational boating is covered through
a dissertation on the estimated total craft and total registered craft
for the same bench mark years; with an evaluation of the extent of de-
velopment required to accommodate these craft.

SCOPE

\?7An examination of the condition, adequacy and limitations of
the waterways and major port facilities; an assessment of present and
future navigation technology, and an analysis of the major trends of
waterborne commodities must all be completed before undertaking a dis-
cussion of the future activity on and development of the water and re-
lated land resources of the North Atlantic Region. ﬁ\

/

Since this is a framework study, only the‘major ports and
navigation activities have been considered. The quantitative data
developed on these ports and facilities is generally comprehensive,
although it is not precise in detail. Only those figures found in
boating almanacs and similar publications were considered for recrea-
tional boating.




STUDY RELATIONSHIP

Appendix K and its data and conclusions must be used in con-
nection with other appendices when considering water resources because
navigation activities relate directly and indirectly to many other water
and related land resources activities. Sufficient quantities of water
must be maintained in the waterways to support navigation, and navigation
activities directly affect water quality and the aesthetic and visual
qualities associated with water. Economic activities supported or
spawned by navigation have a strong influence on water supply, as well
as on industrial pollution loading. Finally, navigation, more than any
other water resources-connected activity, is controlled by factors lying
outside the Region geographically, and outside the institutional pur-
view of the NAR Study. Navigation, therefore, must be viewed against
the National and World markets in commodities and transport services.
For example, improvements to nearby Canadian ports will most likely
affect the commerce handled at ports in the northern portion of the
Region. Also, construction of a deep-water facility in Canada, the
Bahamas, or another North Atlantic country may have very significant
effects on the Region's development programs.
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CHAPTER 2. METHODOLOGY

COMMERCIAL NAVIGATION

This chapter explains the procedures followed in estimating
future navigation activity, deriving development programs, and estimating
potential transportation savings for individual Areas. Regional data for
waterborne commerce are given in Chapter 4, '"Regional Summary." A step-
by-step example of the application of the methodology for Area 2 con-
cludes this chapter.

PROJECTED COMMERCE

A range of prospective waterborne commerce for each area under
investigation has been determined to the year 2020. The limits of the
range are broad enough so as to envelope estimated tonnages for each of
the three major objectives of National Income (NI), Regional Development
(RD), and Environmental Quality (EQ). The upper limit is generally de-
fined by maximum Regional Development, and the lower limit by maximum
Environmental Quality. The following paragraphs present the methodology
used for projecting commerce.

The first step was to determine the National Income projec-
tions to 2020. This objective was selected as it is the traditional
Corps projection and data were readily available. Once this projection
was obtained, the NI average annual growth rate (AGR) was determined
and adjustments were made, dependent upon area conditions, to estimate
the RD and EQ AGR's. In general, the RD AGR was 0.2% to 0.5% higher
than the NI AGR. The EQ AGR was equal to or lower than the NI AGR,
dependent upon what lower level of activity would minimize the amount
of permanent physical damage required to accommodate prospective com-
merce. Thus, the range of prospective commerce varies between the
maximum RD AGR and the minimum EQ AGR.

National Income projections were determined through two methods.

Where available, data from recently completed or currently underway stud-
ies for an area were used, and, where applicable, updated for changing
conditions. If an area study was not available, the 50-year study

periol was broken down into three increments -- 1970-1980, 1980-2000, and
2000-2020. The 1970-1980 AGR was determined using historical records of
annual tonnage. The 2000-2020 AGR was assumed to be 2.3% as derived from
national historical analysis, unless the area's development was expected
to be significantly above or below the National average. The 1980-2000
period was chosen as a transition between the first and last planning
periods. The 1970-1980 AGR determination requires further explanation.
AGR's for the 19-year period 1949~1967 and the 1l0-year period 1958-1967
were calculated and analyzed to determine a current growth rate. This

in turn was adjusted for the conditions listed below to determine the
AGR to be used in the 1970-1980 period.

s
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Conditions for which the current AGR was adjusted downward to
determine 1970-1980 AGR:

e prospective land transportation development was evaluated
as being competitive or non-complementary to navigation;

e waterways are affected by physical constraints on development;
e facilities are inadequate and do not have room for expansion;

e immediate tributary population numbers less than a quarter
million and the port serves no major cities (unless accelerated growth
is predicted);

e tributary production does not include commodities moved
through the port; or

e consumed commodities arriving through the port can be
easily substituted for locally.

Conditions for which the current AGR was adjusted upward to
determine 1970-1980 AGR:

e prospective land transportation development was evaluated
as complementary to navigation;

e the port has an abundance of modern specialized cargo
handling facilities;

e the major consumed commodity arriving through the port is
best transported by ships; or,

e there iIs expected to be no port competition within 50 miles.
DEVELOPMENT PROGRAMS

Development programs followed from the level of projected
activity, present and anticipated vessels and facilities.

Programs under the Regional Development objective are designed
to complement Regional Development in the tributary area. As RD will
generate maximum commerce, navigation improvements would be greatest
under this objective. The progrars presented in Chapter 5, "Sub-regional
and Area Summaries,' are the maximum improvements considered feasible in
each Area for the years 1980, 2000 and 2020. They therefore are con-
sidered to be the Regional Development program.

National Income programs would emphasize the most efficient
movement of commerce in the area. As identification of NI programs




would require detailed investigations of costs and benefits for prospec-
tive commerce, which is beyond the scope of the NAR Study, NI programs
have not specifically been identified in the Area Summaries. However,
as the commerce handled under this objective is expected to be equal

to or less than commerce under RD, the improvements for NI are also
expected to be equal or less than those for RD.

Suggested EQ development programs emphasize minimization of
permanent effects on the environment while allowing the meeting of pro-
jected needs. It should be emphasized that the state of the art of
environmental impact evaluation is in a preliminary stage. Research
and surveys are urgently required to improve our knowledge. Also re-
quired is a systematic comprehensive approach to the assessment of
ecological impacts of navigation improvements and operations, and
alternatives thereto. Current knowledge indicates that cargo diver-
sion, use of alternative modes of transportation and lightering are
devices particularly suited to EQ and should be given detailed consid-
eration in areas having an EQ objective; while channel improvements
may be better suited to the other objectives. The off-loading facility
alternative has substantial RD and NI benefits but is difficult to assess
with regard to EQ. Additional research and study for this alternative
is most urgently required.

It should be noted that most environmental groups consider
deep-draft commerce operations, especially petroleum, to be, on balance,
detrimental to Environmental Quality due to spillages, leakages, dis-—
charges, the possibility of large-scale accidents, and the negative
effects on recreational use. However, the opposing view has also been
chaupioned by some leading authorities in the water resources field.
Professor Arthur Maass of Harvard University has stated that 'Harbors
and ports are built for ships. Ships only are compatible with their
scale. Replacing ships with speedboats or with bathers only is to
misuse them and in terms of Environmental Quality, to create a noisy,
unaesthetic, and absurd-without-being-interesting environment.'" He
states that EQ benefits are due to visual satisfaction of viewing large
ships while in port. Professor Maass' comments indicate that EQ is not
solely concerned with preservation, but future planning should include
consideration of environmental enhancement.

Program costs include only initial capital investments, and
were calculated from minimum dredging and facility requirements at 1970
prices or adapted from similar projects discussed in various technical
publications. The costs are order-of-magnitude only. Although no
attempt has been made to develop annual cost and annual benefits,
Chapter 3, "Technology Assessment,' does present generalized data for
estimating transportation savings from waterway improvements for deep-
draft vessels. No attempt has been made to estimate the cost associ-
ated with loss in efficiency due to adoption of an objective other
than NI.




ALTERNATIVE TO CHANNEL IMPROVEMENTS

This Appendix considers the need for navigation development in
the North Atlantic Region under present conditions. Specific develop-
ment programs thought worthy of detailed study are identified for many
Areas within the Region based primarily on past trends and distribution
patterns. Emphasis is upon improvement of present channel dimensions
and alternatives thereto such as off-loading facilities for more effi-
cient handling of prospective waterborne commerce to the individual Areas.

However, it must be realized that physical constraints, and
economic and environmentsl considerations will impede development of
our existing harbors to the extent that they will be unable to accommo-
date the larger vessels to be used for bulk commerce. Advances in
marine transport technology have already resulted in superships requir-
ing depths of 90 feet to enter into world commerce. Vessels presently
under design will require depths greater than 90 feet, and depth require-
ments to 120 feet are forecast within a few decades. There are no ports
in the Region with authorized project depths in excess of 50 feet and
previous studies indicate that generally channel deepening beyond this
depth will not result in optimal efficiency.

The alternative to individual port improvements that may result
in the most efficient handling of bulk commodities is construction of a
Regional deep-water port, or ports. Shipping interests in recent years
have proposed the development of such a facility to handle superships,
but they have been unable to develop plans acceptable to all interests
involved. As a result, they have begun to consider other countries as
the site, primarily Canada and the Bahamas.

The Congress has shown great concern over the possibility of
superships being unable to visit United States ports. They have author-
ized a long-range plan to enlarge the United States merchant fleet, and
the Committees on Public Works have authorized studies of survey scope
to investigate the feasibility of deep-water ports. The study for this
Region covers the Atlantic Coastal area from Eastport, Me., to Hampton
Roads, Va., and is budgeted for initial funding in FY 1973.

The construction of a deep-water facility on the Atlantic
Coast would have a significant effect on all commercial harbors in the
Region. However, analysis of this effect is beyvond the scope of the
NAR Study due in large measure to the uncertainty of the best location
of such a facility. At such time as a deep-water port is to be construc-
ted and the location determined a reanalysis should be made of the find-
ings of this Appendix. Port improvements to efficiently handle commerce
from and to the deep-water port may differ significantly from the de-
velopment programs in this Appendix.
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RECREATIONAL BOATING

Leisure time is projected to increase, as are disposable in-
come and population, and it therefore follows that recreational activity
will also increase. Leisure time, in terms of recreation days, and in-
come were used as the base for projecting total craft of all types
(power and non-power) and dimensions. Population projections were
used as the base for projecting State-registered craft, which are gen-
erally the larger, powered craft requiring more extensive facilities.

The number of craft were not estimated by objective because
projected differences in population and income did not significantly
change the projections of craft.

PROJECTED CRAFT

Future boating activity is presented in terms of numbers of
registered craft and of total craft. The estimate of registered craft
was derived by applying the present per capita registration by State to
the median population projection of Appendix B, Economic Base, for the
bench mark years 1980, 2000 and 2020 for each Area. The estimate of
present total craft assumed there was a boat for each outboard motor
estimated to be in use. Participation days per capita were estimated
by:

Loge (Y=1) = 0.52 Loge X - 3.63 (1)
where Y participation days per capita, and
X three times per capita income obtained
from Appendix B.

]

The estimates of the total future craft were derived by
applying the present craft per participation day per capita to the
median population projections of Appendix B.

DEVELOPMENT PROGRAMS

It is beyond the scope of the NAR Study to suggest particular
public programs with respect to launching ramps or berthing facilities:
First, because they are site specific; and Second, because private
capital can be expected to satisfy a part of the demand for facilities,
particularly in the more heavily used recreation areas. A qualitative
appraisal of the degree of public participation required is presented.

Maryland was assumed to be representative of recreational
boating in the Chesapeake Bay area, as was New York in all other areas.
It was assumed that registered craft under 16 feet in length and all
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non-registered craft would be trailered, and that larger craft would be
permanently berthed on water, either at private or public facilities.
Accordingly, 67% of the registered craft in the vicinity of Chesapeake
Bay would be berthed, while 267% of registered craft elsewhere in the NAR
would be berthed. The representative capital cost of a permanent berth
was considered to be $1,000. (2)

Trailered craft are assumed to use launching ramps, and their
estimated need was the difference between present and future ramps,
considering that the number of craft per launching ramp remains con-
stant. The representative cost of a launching ramp with attendant
parking areas and comfort facilities is considered to be $20,000. (2)

The resulting costs shown can be considered representative
or the initial capital investment for either EQ or RD development.
Boating facilities and land-use controls are considered to support an
EQ objective by directing where boating will take place. Boating
facilities are considered to support an RD objective by stimulating
boating participation. It is likely that NE recreational boating ex-
penditures would be less than under the EQ or RD objectives.

No attempt was made to distinguish between private and public
costs in any of the Areas. It is assumed that public funds will be used
for recreational boating only in the event that private facilities do
not satisfy needs. Public support will be required primarily in Areas
of low population density. However, the Area Summaries do indicate
whether public support is expected to be high, moderate or low.

EXAMPLE OF METHODOLOGY APPLICATION

Area 2 is the first of the 21 NAR Areas in which both recre-
ational and commercial navigation are important. Area 2 is examined in
detail to show how the data presented were integrated in the light of
the three NAR Study objectives to derive the estimate of future activity,
to determine and screen a potential development program, and to estimate
costs.

COMMERCIAL NAVIGATION
Projected Commerce
Waterborne tonnage increased at an annual rate of 5.8% for
the 19 years prior to 1968, but showed only a 3.3% AGR in the most recent

10 years of that period. The trend of commerce to increase at a decreas-
ing rate led to the selection of 1.97% as the current NE AGR.




The NE AGR, 1970-1980, was estimated at 2.3%, 0.4% greater
because of the prospect of increased petroleum tonnage, the availability
of good petroleum handling and storage facilities, and a location well
suited to take advantage of the good transportation network with no
significant competing ports to the north. This increased rate includes
allowance for the negative influences of the successful competition by
other common shipping, the influences of low population, and the off-
setting positive and negative aspects of the waterway dimensions.

The NE AGR, 2000-2020, was estimated at 2.3% as suggested by
the National NE trend which was not unreasonable in light of the above
estimate for 1980. The NE AGR, 1980-2000, which is the most logical
transition between the two, would then be 2.37% also.

The RD AGR is the most optimistic growth that can be expected
in the Area. It is considered that growth one percent above the NE AGR,
equal to the 1959-1968 rate of 3.3 percent, will not be exceeded during
the program period.

Adoption of the EQ objective would minimize commerce to the
Area. The minimum rate was selected 0.4 below the NE AGR, equal to the
current rate of 1.9%. Further reduction of prospective commerce by means
of diversion to other ports, although it may be desirable under a purely
EQ objective, is not considered a realistic alternative at this time.

Development Programs

Analysis of historical and prospective commodity distribution
indicates that petroleum will be the dominant cargo and therefore harbor
development will be geared to the accommodation of tankers. Generally,
the waterway to Bucksport has a natural depth of 30 feet for a channel
width of 600 feet, and 40 feet for a channel width of 500. Vessels of
35-foot draft currently use the waterway with the aid of some local
dredging in the vicinity of the terminal facilities. For these vessels
the waterway is hazardous due to strong tidal currents and the presence
of two rock pinnacles on the east side of the natural channel. The
waterway above Bucksport was also described as hazardous, with author-
ized project depths of from 13 to 22 feet.

The 1980 program provides for a project depth of 35 feet with
adequate widening in the waterway below Bucksport. The initial capital
cost estimate of $300,000 was calculated by multiplying the volume of
rock to be removed by the cost of dredging.

The 2000 development program providing a 40-foot depth to
Bucksport, to take advantage of the greater transportation savings from
larger vessels, would require minor dredging at an estimated cost of
$500,000.

K=9




Similarly, the 2020 program with a 45-foot depth to Bucksport
would cost an estimated $1,000,000. Deepening of the harbor to an even
greater depth could be accomplished at a relatively minor cost, although
prospective commerce indicates that deepening below 45 feet will not be
required. The 2020 program also provides for deepening to 35 feet above
Bucksport, at an estimated cost of $35 million. The existing project is
considered adequate to handle the limited demand in the earlier program
periods. Petroleum was also determined to be the dominant commodity in
the upstream reaches.

As an alternative to channel deepening for the 2020 program, con-
sideration should be given to an off-loading facility at the mouth of the
river, where natural 60-foot depths are available. Commerce after the turn
of the century should be favorable for such a facility, which will cost an
estimated $10 million. (3) Such a facility, with possible pipeline dis-
tribution of petroleum products, may be desirable under the EQ objective.
An additional alternative for achievement of the EQ objective, would be
the increased use of pipelines for the import of petroleum products. The
present pipeline between Portland and Bangor could be expanded for this
purpose.

RECREATIONAL BOATING
Recreation Activity

Coast Guard publications provided data on the registered voats
by state, 1967-1968 (5). The City and County Data Book 1967 provided
state population figures (6). Outboard motor dealers provided an esti-
mate of total engines in use by state, 1967 (7). Appendix B provided
the population and per capita income estimates for the bench mark years,
completing the information needed to develop the projections of pleasure
craft. No change in the ratios of boats to people,or facilities to
boats was considered through 2020, but it is believed that these ratios
will increase with time.

Recreation Costs

It was assumed that present craft have adequate facilities.
There was no local data regarding the relationship of craft to launching
facilities in Area 2, so the one launching facility for each 600 craft
in Area 6 was assumed to be representative.

The resultant estimated costs of the facilities can only be
considered order of magnitude at best for several reasons. There is no
certainty that boats owned in Ares 2 will be used in Area 2, and there
is no practical method for estimating the number of out-of-Area craft
that might have to be accommodated in Area 2.

Costs shown for launching facilities are expected to be pre-

dominately public expenditures because of the low population density
around most boating water.

K=10
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Berths are expected to be constructed by private enterprise.
Their most likely location will be in the southern third of Area 2,
where the population is concentrated.

Projections for the other 20 Areas were derived in the same
fashion.




CHAPTER 3. TECHNOLOGY ASSESSMENT

The technology of commercial navigation focuses on the trans-
portation and transshipment of commodities. Commercial navigation re-
sulted in the past because of the need to move people and supplies over
non-bridgeable water bodies, and continues today because no nation is
self-sufficient in the material and goods needed to support the modern
way of life.

Only the airplane can compete with ships for trade between
continents, and consequently, the force behind technological advancement
lies in the competition between shippers. On the domestic front, navi-
gation must compete with the trucking, railroad, aircraft and pipeline
industries to maintain present active ports, while at the same time
depending on those same common carriers for final distribution of its
waterborne commodities.

MARINE CRAFT

The vessels utilized in commercial navigation may be classi-
fied in three categories -- barges, shallow-draft vessels and deep-
draft vessels. The sizes of deep-draft vessels show rapid historical
growth and are the vessels for which most major waterway improvements
have been made and will be necessary in the North Atlantic Region.
This section will concentrate on those vessels, particularly tankers
and dry bulk carriers.

TRENDS IN VESSEL SIZE

With the growth of bulk vessels, many traditional ports are
rapidly becoming obsolete in terms of their capabilities to accommodate
the vessels and are causing shipping interests to adopt radical changes
in cargo handling, storage and distribution techniques at more remotely
located deepwater sites. The vessel size revolution is in turn gener-
ating continuing pressure for United States port and harbor developments
of unprecedented dimensions. Since depths have a major influence on
vessel size, shipowners and operators are particularly concerned with
the growing inadequacy of existing Federally-constructed-and-maintained
channels at major ports to achieve the economies provided by the utili-
zation of larger vessels operating at their designed loaded drafts.
Since the beginning of 1960, the number of vessels in the world merchant
fleet increased by about 227 while deadweight tonnage expanded some 967%.
The increasing size of tankers and bulk carriers accounts for most of
the growth in tonnage. Although general cargo freighters comprised
nearly 607 of all vessels in the fleet on January 1, 1960, the average
size of these ships has increased only moderately since 1960. On the
other hand, the average size of tankers and bulk carriers experienced
increases of 78% and 196%, respectively, during the same period.
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Tankers

Table K-1 indicates the comparative trends in average size,
speed and T-2 tanker equivalents for World and United States tanker
fleets from September 1945 through June 1969. At the beginning of this
period, the T-2 tanker, with a 16,700-ton capacity and a design draft
of 30.2 feet, requiring depths of 35 feet, was the prevalent vessel.
Today, the maximum vessel size has progressed through the 400,000 d.w.t.
plateau and the average size for world fleet tankers has practically
trebled to 35,000 tons. To accommodate the average size vessel with
drafts of 35 or 36 feet under all conditions, a channel depth of 40
feet is required.

Contrasted with the aforementioned trends in size for tankers
built and operated worldwide, changes in the size characteristics of
U. S. registered vessels have been much less dramatic. Under existing
law, vessels employed in the coastwise and contiguous trades of the
States and Territories must be constructed and registered in the United
States, and manned by United States crews. The high construction costs
and crew wages resulted in the war-built T-2 tanker remaining predomi-
nant in the U. S. fleet through the mid-1950s, when a number of major
vessel replacements and fleet additions were undertaken by the American
petroleum shipping industry. Generally, these new vessels ranged between
25,000 and 35,000 d.w.t. in size with corresponding loaded drafts of
35 feet or less. By the end of 1959, only nine tankers greater than
35,000 d.w.t. had been built for American-flag operation. Since 1960,
the relatively small number of tanker additions to the U. S. fleet have
centered on vessels of 45,000 to 50,000 d.w.t. capacities with loaded
drafts corresponding to 38 to 40 feet, which are about the maximum size
which can be accommodated with full loads at most U. S. coastal ports.

Dry-Bulk Vessels

While paralleling the general upward trend in vessel size
exhibited by their tanker counterparts, ships designed and built for
dry-bulk cargo trade have tended to be somewhat smaller in size. This
development is most likely due to a variety of factors including varia-
tions in cargo densities between commodities which tend to limit vessel
utilization; the fact that ports and related industrial complexes served
by these carriers are more numerous and more widely dispersed than for
petroleum shipping; and the need to provide more specialized shore-based
loading and discharging facilities which are designed for handling par-
ticular commodities and/or with the overall dimensions of the vessels
themselves.

Before 1950, the typical ocean-going bulk ore carrier was less
than 25,000 d.w.t. in size, most being of 10,000 to 11,000 d.w.t. ca-
pacity. Ports having channel depths of 32 to 35 feet were generally
adequate to accommodate the vast majority of bulk-cargo vessels. In
the mid~1950s, construction centered on 30,000 to 50,000 d.w.t. sizes
for worldwide vessel movements. A quantum jump in vessel size took
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TABLE K-1
TRENDS IN AVERAGE SIZE, SPEED, AND T-2 EQUIVALENTS
OF WORLD AND U. S. TANKER FLEETS,
1945; 1949-68; and June 30, 1969

Average Average T-2

Average DWT Speed (Knots) Equivalent 1/

End of United United United

Year World States World States World States
9-1-45 12,400 14,800 12,9 L3357 0.66 0.83
1949 12,800 14,900 152551l 14.1 0.69 0.86
1950 13,200 14,900 13.2 14.2 Q.72 0.87
1951 13,500 15,000 13.3 14.4 0.74 0.88
1952 13,800 15,300 13.4 14.6 0.76 0.92
1953 14,300 16,200 13.6 14.8 0.80 0.96
1954 15,000 16,800 13.9 14.9 0.86 1.02
1955 15,500 17,200 14.0 15.0 0.89 1.06
1956 16,200 17,600 14.2 1G5 0.94 1.08
1957 17,100 18,000 14.4 15102 1.01 18
1958 18,000 18,800 14.6 15108 1.08 1.18
1959 19,100 19,700 14.8 154 Jie 067 L.25
1960 20,200 20,500 135l 15.6 1225 sl
1961 21,200 21,700 15.2 1557 1.32 1.40
1962 22,100 22,500 5.3 257 1.39 1.46
1963 23,200 23,300 154 15.8 1.48 1552
1964 25,300 24,200 15.6 15.9 162 1.58
1965 27,100 24,800 5.7 16.0 1.74 1.63
1966 29,200 25,000 15:7 16.0 189 165
1967 31,100 25,300 15.7 16.0 2.01 1.66
1968 33,700 25,800 15.8 16.0 2,19 1.70
6/30/69(Est) 35,000 26,000 15.8 16.0 2.27 L dd

1/ T-2 Tanker of 16,765 deadweight tons and service speed of 14.5 knots.

Source: Sun 0il Company Analysis 1949 ~ 1968
U. S. Maritime Administration
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place in 1954 and 1955 with the construction of three 60,000 d.w.t.,
39-foot draft vessels. However, these vessels, with their 116-foot
beams, cannot transit the Panama Canal. Ore-carrying ships of from
70,000 to 100,000 d.w.t. capacity have appeared in increasing numbers
each year since about 1965. Historical trends in dry bulk fleet size
distribution in the World fleet for the period from 1953 to 1966 are
shown in Table K-2. The greatest relative increase in recent years
has been exhibited by vessels of from 60,000 to 80,000 d.w.t., and
those over 80,000 d.w.t., respectively. Vessels in excess of 100,000
d.w.t. capacity increased in total from 1 in 1966 to 21 vessels by the
end of 1969, and presently comprise about 4% of the total deadweight
tonnage in the World bulk fleet. From 1959 to 1969, the average size
bulk carrier increased from 19,100 d.w.t. to 30,800 d.w.t.

Existing Vessel Traffic

Like their World fleet counterparts, the trend in tankers and
ore carriers plying the North Atlantic Region's waterways is toward
larger vessels. Many of these vessels have dimensions and loaded drafts
which exceed the theoretical design limits imposed by the existing chan-
nel dimensions, taking into account the need for a minimum allowance for
5 feet under the ship's keel to permit safe navigation. For example, in
reviewing the trends for vessels utilizing the Delaware River, it is
observed that the number of inbound ocean-going tankers with drafts
greater than 35 feet have progressively increased from a total of 66
arrivals in 1955, about 1.6% of all incoming tankers, to a total of 992
such vessels, or 347 of the total, in 1968. Even more dynamic are the
increases reported in maximum vessel drafts during this period. 1In 1955,
the deepest vessel draft recorded was 36 feet, whereas in 1968, seven
tankers having drafts of 50-51 feet (60,000 to 100,000 d.w.t.) were re-
corded. The larger vessels are generally lightered on arrival in deep
water in Lower Delaware Bay to permit passage up-river to refineries in
the Philadelphia area. Specific data on iron ore vessels is not readily
available. However, vessels of 39-foot draft regularly use the waterway
and a vessel having a 43-foot draft was recorded in 1967.

EXISTING FLEETS
Tankers
Table K-3 shows the size distribution of Foreign and United
States flag tanker tonnage in service and under construction at the end
of 1968. Analysis of these data indicates the following:
e Ports having navigation channels of 40-foot depth can adequately
accommodate only about 347 of the existing foreign-flag tonnage and about

77% of the U. S. tanker fleet.

® About 757 of new deadweight tonnage being huilt for foreign-
registry consists of vessels greater than 200,000 d.w.t., whereas only
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3.5% of existing foreign vessel tonnage is accounted for by vessels in
this size range.

e With the completion of vessels now under construction, the
present predominant size group of 80,000 to 100,000 d.w.t. in the for-
eign fleet will be replaced by tankers of 200,000 to 250,000 d.w.t. size.

e Contrasted with foreign-registered tankers, tonnage size dis-
tribution for the U. S. fleet will undergo little relative change in the
immediate future, although a few orders for tankers exceeding 100,000
d.w.t. were placed with United States shipyards during 1969 and the
early part of 1970. Pending the outcome of developments and adoption of
policies regarding Alaskan oil, tankers built for U. S. registry for use
in domestic petroleum trades will generallv be limited to about 80,000
d.w.t. size.

Drv-Bulk Vessels

As of January 1, 1970, the World dry-bulk fleet numbered 2,159
vessels having a total deadweight tonnage of 66,431,000, of which about
427 was accounted for by vessels of less than 30,000 d.w.t. size. Table
K-4 shows the tonnage size distribution of pure ore carriers; combination
ore/oil and bulk/oil types; and other bulk carriers, respectivelv, It
will be noted that for vessels larger than 30,000 d.w.t., no one size
group is predominant except that combination bulk/oil tvpe vessels tend
to cluster in sizes larger than 60,000 d.w.t. It has been estimated
that about 80% of combination-carrier tonnage is employed in petroleum
trades and they further assume that the major part of new bulk/oil and
ore/oil vessel deliveries will be likewise emploved in the immediate
future.

Table K-5 shows the deadweight tonnage distribution of new
bulk-carrier vessel construction as of Januarv 1, 1970. Of particular
significance is the fact that slightly more than one-fourth of this
new tonnage is accounted for by combination-vessels larger than 150,000
d.w.t. The average size of vessels on order was 59,100 d.w.t. compared
with the average 30,800 d.w.t. for vessels in the existing dry-bulk
fleet. None of the new ships are being built for American registry
although many are likely to be used in U. S. petroleum and iron ore
foreign trades.

FUTURE FLEET COMPOSITIONS

The composition and vessel-size distribution of future ocean-
going tanker and bulk carrier fleets will depend on a number of inter-
dependent and presently indeterminate factors. Although past trends,
existing vessel characteristics, new ships under construction, announced
industry plans for port development and intended vessel utilization pro-
vide a basis for estimating the composition of fleets in the immediate
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TABLE K-4
SIZE DISTRIBUTION OF EXISTING BULK CARRIERS
AS OF JANUARY 1, 1970
(Deadweight Tonnage in Thousands)

Combined Other Bulk

DWT Group Qre Carriers  Carriers Carriers Total Total

(1,000 tons) No. DWI  No. DWT No. DWT  No. DW1 ~ DWT
Under 30 EZB V3,202 40 826 1,199 23,543 1,417 27,661 41.6
30-40 32 1,14 10 347 207 T aed 249 38,686 13.1
40-50 8 370 14 650 134 5,908 156 6,928 10.4
50-60 3y 296 22 1,228 92 4,982 147 8,006 E2.]
0-80 17 A S 57 4,068 52 3,665 126 8,930 13.5
80-100 2 181 37 3,364 4 33 83 3,876 e
100 and over 3 315 15 1,713 3 34 23 2,344 3
Total 273 8,265 195 12,198 1,691 5,968 2,159 66,431 100.07

Source: Fearnley & Egers, World Bulk Carriers, February 1970

TABLE K-5
SIZE DISTRIBUTION OF BULK CARRIERS
ON ORDER AS OF JANUARY 1, 1970
(Deadweight in Thousands of Long Tons)

Combined Other Bulk

DWT Group Ore Carriers Carriers Carriers _Total % Total
(1,000 tons) No.  DWI No.  DWT  No.  DWT No. DWT DWW
Under 30 1 24 - - 200 4,550 201 4.574 16.1
30-40 - - - - 69 2,264 69 2,264 8.0
40-50 - = 1 46 L7 74 1 18 787 208
50-60 1 53 2 110 34 1,84 S 2012 T
60-80 2 152 4 277 21 1 4)8 27 1,887 6.6
80-100 3 264 28 2,615 2 160 35 3,039 10
100-150 2 223 3L 3,984 18 s hEd 52 (00 4 282
150 and over - i b4 7,543 - - 44 7,543 26.5

world 9 716 111 14,575 361 13,136 481 28,427 100.0°

Source: Fearnley & Egers, World Bulk Carriers, February 1970
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future with a reasonable degree of confidence, forecasts for periods as
long as 50 years are admittedly speculative. Fleet compositions 25 and
50 years hence are likely to bear as little resemblance to existing
fleets as today's vessels resemble their pre-1950 counterparts. The
generallv-accepted economic life of ocean-going vessels in the bulk
trades is considered to be 25 years or less, in some cases as little

as 10 years. Because of the rapidity of change in World shipping and
vessel technology, many vessels currently under construction or planned
to be built over the next few years will be economically obsolete be-
fore 1995. The vessel-size distribution at any given time will be
principally determined by a combination of physical and operational
constraints; governmental policies of trading nations; economic factors,
technological developments in cargo handling and ocean transportation,
and, in the final analysis, by the management decisions of corporate
firms and individual shipowners and operators. Concern for the marine
environment and pollution hazards associated with dredging of deep-
draft harbors and channels and the damage potential of casualties to
large-size tankers is likely to intensify, rather than diminish. The
economic consequences of oil spills and the other costs incurred in
providing socially-acceptable solutions to such problems, may be so
prohibitive as to ultimately limit the size of vessels in given trades
and the locations where their use will be tolerated. These considera-
tions, together with the additional investments required for channel
deepening and provision of ancillary cargo handling, storage, and
distribution facilities, must be balanced against, and justified by,
the expected savings in ocean transportation costs derived from
incremental increases in vessel size.

Table K-6 shows projections of the vessel size distribution
for world tanker and dry bulk fleets in 1973 and 1983.

Tankers
In developing the above projected frequency distributions, it

was assumed that vessels would be retired after 20 vears, and maximum
vessel sizes would be 300,000 d.w.t. by 1973 and 600,000 d.w.t. by 1983

for tankers and about 200,000 d.w.t. size for dry-bulk carriers. Although

tankers of 500,000 d.w.t. have already been designed and vessels of 1
million ton capacity are thought to be technically feasible, maximum
tanker size is expected to be under 500,000 d.w.t. for the next several
years. Vessels larger than 150,000 d.w.t. will dominate the longer-
haul crude petroleum trades while 80,000 to 125,000 d.w.t. class tankers
will be employed in trades where cargo volume is insufficient to justify
the added investment costs in offshore terminal facilities but which are
still capable of entering a number of ports at, or near, design drafts.
Vessels less than 80,000 d.w.t. size will be used primarily in handling

petroleum products and in relatively short-haul trade. Based on the above




PROJECTED VESSEL SIZE DISTRIBUTION -- 1973 AND 1983

TABLE K-6

DWT SIZE

(1,000 tons)

Under 20
20-40
40-60
60-80
80-100
100-125
125-150
150-200
200-300
400-600

Under 10
10-20
20-30
30-40
40-50
50-60
60-80
80-100
Over 100

Source: Oceanborne Shipping

Litton Systems, Inc., June 1968

Number of Tankers

1973

1,611
928
500
292
272
101

16
95
100

3,915

Number of Dry-Bulk Carriers

1983

1,337
456
317
429
760
397

48
224
371

45

4,384

1973

468
578
495
262
129
122
104
31

8
2,197

1983

136
368
636
355
254
196
218
76

22
2,261

: Demand and Technology Forecast,

frequency distributions, the average size tanker in the world fleet will

be about 43,200 d.w.t. bv 1973, and approximately 80,000 d.w.t.

Dry-Bulk Vessels

in L983.

While the same economic incentives exist as for long-haul

petroleum movements, the size distribution of future dry-bulk cargo

is expected to be concentrated in vessels
About one-half of the projected 1983 bulk

fleets, including ore carriers,
less than 80,000 d.w.t. size.

carrier fleet will consist of vessels under 30,000 d.w.t.

, with vessels

ranging between 30,000 d.w.t. and 60,000 d.w.t. accounting for another
35%. Although the number of dry-bulk carriers in the 60,000 d.w.t. to
80,000 d.w.t. category are projected to more than double between 1973




and 1983, this category will comprise less than 10% of the total fleet.
The latter are considered the largest size ships that still maintain
flexibility in terms of the draft limitations at most major port areas.
Generally, ore carriers tend to be somewhat larger on the average than
the all-purpose dry-bulk cargo ship designed to transport a variety of
commodities and serve ports having limited capabilities as to draft

and size. Recently observed trends reflect construction of multiple-
purpose type vessels (ore/oil-bulk/oil) which can carry either liquid or
dry cargoes in bulk, which could result in vessel sizes more comparable
to those predicted for tankers, but most such vessels are generally
likely to be less than 100,000 d.w.t., except for vessels in selective
trades. The present physical dimensions of the Panama Canal do not
permit the passage of vessels larger than approximately 50,000 to 60,000
d.w.t., 38-foot summer salt water draft, and 107-foot beams. Studies
are underway for a new inter-oceanic canal, which if constructed, will
determine the size of vessels to be accommodated in the future.

Unless navigable depths in the Orinoco River in Venezuela can
be increased and maintained economically, or transshipment facilities
provided in deep-water locations, ore ships in the South America-U. S.
trade will continue to be limited to vessels of about 60,000 d.w.t.
with loaded drafts up to 40 feet. It is anticipated that the average
size dry-bulk carrier in the World fleet will show a modest increase
from the present 30,800 d.w.t. to 36,000 d.w.t. by 1983.

Fleets for Regional Trade

Removal of physical constraints imposed by present channel
limitations will have a major influence on the size of vessels which
can be economically employed in future Regional petroleum and dry-bulk
trades. The Litton Report and a recent study by the American Association
of Port Authorities on the outlook of future vessel sizes for the U. S.
offshore trades provides the most definitive analyses of this subject
to date. AAPA's forecasts of future ship sizes are similar to Litton's
and are essentially predicated on the assumption that change in some
form is inevitable and that U. S. interests will undertake the pro-
grams necessary to accommodate certain of the largest vessels in order
to derive the benefits associated therewith. The AAPA vessel size
estimates, while covering a broad range of possibilities, are considered
to be particularly applicable to prospective future movements of foreign
and domestic crude petroleum, petroleum products, and iron ore traffic
in the Region. For example, it is indicated that, by the year 2000,
tankers ranging in size from 150,000 to 200,000 d.w.t. or larger having
drafts of from 55 to 65 feet will be operating in the crude petroleum
trade from the Middle East to the U. S. Atlantic Coast, and from Alaska
to this area if the ocean route currently under investigation is found
feasible. From the north coast of South America vessels ranging from
80,000 to 150,000 d.w.t. with drafts of 45 to 55 feet, are the more
likely sizes due to the relatively short distance and other factors.




It is understood that about 827 of imported petroleum at Atlantic Coast
ports now comes from the Carribean area, principally Venezuela, with

the remainder divided between the Persian Gulf and the Mediterranean.
Channel limitation of the present major supplier of crude petroleum --
Venezuela -- is 60 feet at Puerto La Cruz which can handle vessels up

to 200,000 d.w.t. at the present time. Because of the multiplicity of
ports served and variety of cargoes carried, U. S. flag tankers engaged
in the coastwise North Atlantic-to-Gulf trade are not expected to exceed
about 80,000 d.w.t. and 45-foot drafts, and most will average consid-
erably less. Long-distance, large-diameter overland pipelines from
traditional refining areas on the Gulf Coast to major markets in the
North Atlantic Region now offer effective competition with coastwise
tanker movements of clean petroleum products. Future movements of
coastwise products will be dependent primarily on the relative economics
of tankers vis-a-vis pipelines.

Currently considered plans to provide channel depths of 50
feet at the principal U. S. iron ore receiving ports of Philadelphia,
Baltimore and Mobile, if implemented, can be expected to exert a major
influence on ore carrier size limits for the United States in the
foreseeable future. Consequently, even though a number of the World's
major iron ore shipping ports now have an indicated capability for
handling ore carriers of 150,000 d.w.t. and larger with drafts greater
than 55 feet, it is unlikely that many ships much larger than 100,000
d.w.t. having loaded drafts in excess of 45 to 50 feet can be expected
in the North Atlantic Region ore trade in the foreseeable future. 1In
the event that new ore handling, transshipment and distribution facili-
ties are eventually provided in the above noted ports similar to those
proposed for handling crude petroleum tankers, it is conceivable that
ore carriers of 150,000 to 200,000 d.w.t. would be used in those trades
where shipping ports have commensurate facilities to accommodate such
vessels. As an example,Tables K-7 through K-10 show the projected
vessel size distribution of tanker and ore carrier fleets for various
Delaware River trades over the 50-year period from 1975 to 2025. These
data indicate the effect that port development may have on future
waterborne commerce, or vice-versa.

ECONOMIC EFFECTS OF VESSEL SIZE

The objective of most channel improvement programs is to
facilitate the efficient transport of oceangoing cargoes. At present,
the primary need for deeper channels is to serve those commodities
carried in bulk. Most of those cargoes in the descriptive category
of '"general cargo" have been adequately served by channels of 35-foot
depths or less, and there are few harbors in the United States serving
the major general cargo trades that do not have a 35-foot depth. This
is not to say that future improvements will not be required for general
cargo, however; we are beginning to see a new generation of container-
ships being built with loaded drafts up to 40 feet that may require
channels of 45-foot or greater depth.
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TABLE K-7
SIZE DISTRIBUTION OF FUTURE DELAWARE RIVER
TANKER FLEETS FOR PERSIAN GULF AND NORTH AFRICAN
CRUDE PETROLEUM TRADES, 1975-2025
(Figures in percent of total commerce for each trade)

DWT SIZE

(1,000 tons) MEAN DRAFT (feet) 1975 1980 2000 2020 2025

50-FO0T CHANNEL

50- 60 40.2 10 10 5 - -

60- 80 42.4 30 25 15 10 10

80-100 46.1 40 35 30 30 30
100-150 52.4 20 25 35 40 40
150-200 58.3 - ) S 20 20

Total % 100 100 100 100 100
Average Dwt. = 87,500 94,500 110,000 119,000 119,000
Avg. draft (feet) = 47.0  48.0 50.0 51.0 51.0

ALTERNATIVE DEEP-WATER TERMINAL l/

50- 60 40.2 5 5 - - -

60- 80 42.4 15 10 5 5 5

80-100 46.1 20 20 15 10 10
100-150 52.4 30 30 25 20 20
150-200 58.3 20 25 35 40 40
Over 200 60.0+ 10 10 20 25 25

Total 7 100 100 100 100 100
Average Dwt. = 125,000 130,000 152,500 165,000 165,000
Avg. draft (feet) = 52.0 5255 550 57.0 57.0

ALTERNATIVE DEEP-WATER TERMINAL 2/

80-100 46.1 20 10 5 5 5
100-150 52.4 40 25 1185 10 10
150-200 58.3 20 30 25 15 15
200-250 64.0 L5 25 30 35 35
over 250 67.0+ S 10 25 35 35

Total 7% 100 100 100 100 100
Average Dwt. = 150,000 175,000 203,000 218,000 218,000
Avg. draft (feet) = s, 580 62.0 64.0 64.0

B Y Assumes development of existing depths (62 feet) in Lower Bay.
2/ Assumes access channel at 72-foot depth.




TABLE K-8

SIZE DISTRIBUTION OF FUTURE DELAWARE RIVER
TANKER FLEETS FOR CARIBBEAN PETROLEUM TRADE

1975-2025
(Figures in percent of total trade)
DWT SIZE
(1,000 tons) MEAN DRAFT (feet) 1975 1980 2000 2020
50-FOOT CHANNEL
Under 40 38.0(-) 20 10 5 -
40-50 39.0 20 10 5 5
50-60 40,2 20 125 10 5
60-80 42.4 15 20 35 10
80-100 46.1 15 20 25 25
100~150 52 4 10 15 25 35
Over 150 55.0(+) e 10 15 20
Total % 100 100 100 100
Average Dwt. - 62,500 83,000 98,000 111,000
Avg. draft (feet) - 4.5 44 .8 49.5 50. 3
ALTERNATIVE DEEP-WATER TERMINAL 1/
Under 40 38.0(-) 10 - - ~
40-50 39.0 10 5 - ~
50-60 40.2 10 10 5 5
60-80 42.4 20 25 20 10
80-100 46.1 20 25, 30 25
100-150 524 20 25 30 40
Over 150 55.0(+) o0 1o 15 20
Total % 100 100 100 100
Average Dwt. - 86,000 95,500 106,000 115,000
Avg. draft (feet) - 456 49.0 50.0 S50
ALTERNATTVE DEEP-WATER TERMINAL 2/
Under 50 39.5(-) 10 5 B -
50-60 40.2 10 10 o 5
60-80 42.4 20 15 15 10
80-100 46.1 20 20 20 15
100-150 2.4 25 30 35 40
150-200 58.3 15 20 25 30
Total¥% 100 100 100 100
Average Dwt. - 99,500 109,000 119,000 125,000
Avg. draft (feet) - 49.0 500 5d 0 >4 +0
1/ Assumes development at existing depths (62 feet) in Lower Bay.
2/ Assumes access channel at 72-foot depth.
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TABLE K-9

SIZE DISTRIBUTION OF FUTURE DELAWARE RIVER

DWT SIZE
(1,000 tons)

DRY-BULK VESSEL
LIBERIAN ORE TRADES,

(Figures in percent of total trade)

Under 30
30- 40
40- 50
50- 60
60- 80
80-100
Over 100
Total %

Average Dwt.
Avg. draft (feet)

Under 30
30- 40
40- 50
50- 60
60- 80
80-100
Over 100

Total %

Average Dwt.
Avg. draft (feet)

MEAN DRAFT (feet)

35.0(=)

35
38.0

39.
43.
46.

S

9
0
i

49.0(+)

35.0(~)

35/
38.
39.
43.
46.
49.

5

C oo

c Wb

+)

1975

45-FOOT CHANNEL

5 5

10 10

30 25

35 30

15 20

5 10

100 100
52,000 55,500
39.5 40.0

50-FOOT CHANNEL

5 5
b 5
20 15
25 20
25 25
15 20
5 10
100 100
62,000 67,500
41.5 42:5
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100
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10
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TABLE K-10
SIZE DISTRIBUTION OF FUTURE DELAWARE RIVER
DRY-BULK VESSEL FLEETS FOR VENEZUELA AND
OTHER SOUTH AMERICAN ORE TRADES, 1975-2025
(Figures in percent of total trade)

DWI. SIZE
(1,000 tons) MEAN DRAFT(feet) 1975 1980 2000 2020
45-FOOT CHANNEL
Under 30 35.0(-) 15 10 5 5
30- 40 35D 20 165 10 5
40- 50 38.0 35 30 20 IS
50- 60 39.9 20 25 35 30
60- 80 43.0 10 15 20 30
Over 80 44.0(+) = 5 _10 15
Total % 100 100 100 100
Average Dwt. - 44,500 50,000 56,000 61,000
Avg. draft (feet) - 38.0 39.0 40.5 41.0
50-FOOT CHANNEL
Under 30 35.0(-) 10 5 5 -
30- 40 35.5 LS 10 5 5
40- 50 38.0 30 25 15 10
50- 60 39.9 25 30 35 25
60- 80 43.0 15 20 25 35
80~ 100 46.5 5 5 10 15
Over 100 49.0(+) = s s, 10
Total % 100 100 100 100
Average Dwt. - 50,000 57,000 62,000 69,500
Avg. draft (feet) ~ 39.0 40.8 41.0 42.5

K-28

2025

W -
(S B, IO, O, B I,

|

100

61,500
41.0

5
10
15
45
15
10

100

71,000
43.0



Those commodities forming the greater part of the World bulk
trades are, in general order of importance, petroleum, iron ore, coal,
grain, bauxite and alumina, phosphate, manganese ore, sugar, salt, sulphur,
gypsum, petroleum coke, scrap iron, pig iron and paper pulp. As might be
expected, the United States is a leader for many trades, with petroleum,
iron ore and coal being the more significant commodities. The North
Atlantic Region is a gateway for manyv of these commodities. Due to
the nature and volume of petroleum marketing, tanker needs establish
channel requirements at a great number of Regional ports. Iron ore and
coal trades are concentrated at fewer ports. For example, most ore
receipts are handled through Baltimore and Delaware River ports, while
about 90% of coal shipments on the Atlantic move out of Norfolk.

While vessel size requirements for the major bulk commodities
vary according to trade, the need for deep channels at many ports is
apparent. See section on vessel trends. At present, only four harbor
areas in the Region have authorized Federal project depths of 44 feet
or more -- Portland, Baltimore, Hampton Roads and New York Harbor.
Baltimore has the deepest authorized Federal harbor channel project with
a depth of 50 feet. Presently, only Northville, Long Island, can accom-
modate superships requiring 50-foot depth.

Because of structural differences in hull design, ore carriers
and colliers may differ somewhat in design draft from tankers of com-
parable deadweight tonnage. Also, vessels built for specific trades
may vary in length-beam-draft ratios due to some particular restriction
on a dimension. An example is the limiting vessel beam dictated by the
width of the locks for the Panama Canal. Nevertheless, the relationship
of draft to deadweight tonnage for most large vessels will usually fall
within certain limits. The enveloping curves of Figure K-1 for tanker
draft versus tonnage have been plotted from data for over 300 tankers in
the World fleet.

Benefits from channel improvements accrue to vessel operators
through more efficient and safer operation and, either directly or in-
directly, to shippers or receivers of goods. While a few new harbors
are created in this country from time to time, the more common type of
benefit analysis concerns the improvement of existing harbors through
channel deepening and widening or new channel alignments to reduce
transit time. In the deepening process, channels are also often widened
and straightened. Deepening existing harbor channels permits some
present vessels to enter with deeper drafts and greater cargo loadings,
others to enter on all or certain stages of tide, or new and larger
vessels to enter with full or partial cargoes depending on the depth
to be provided.

Vessel Transportation Costs
Estimates of operating costs for representative bulk carriers

and tankers have been derived from information obtained through confer-
ences with numerous ship operators, shipbuilders, and representatives of
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TABLE K-11
FOREIGN TANKER HOURLY OPERATING COSTS
(Costs in January 1971 dollars)

VESSEL STZE FOREIGN FLAG
_ (dewaE.) At Sea In Port
| 26,000 183 153
37,000 213 181
47,000 236 197
60,000 261 218
70,000 278 229
80,000 299 247
90,000 313 257
100,000 330 269
120,000 3517 294
150,000 399 334
210,000 477 409
250,000 529 457
326,000 633 556

the United States Maritime Administration, and from data contained in
maritime publications. Costs are computed separately for both foreign
and United States flag vessels; United States registry requires that
vessels be built in United States shipvards and manned by American
crews at much higher cost than foreign flag vessels. Normal speed for
all vessels is assumed to be 16 knots, with horsepower requirements and
fuel consumption computed accordingly. Basic cost units are vessel
hourly operating costs -- including components of interest and amorti-
zation of the vessel investment, crew wages, fuel, maintenance, repairs,
stores, supplies, subsistence, insurance, profit and taxes (when
applicable). The annual operating season is assumed to be 345 davs,
with a 20-day outage for repairs. Table K-11 presents the hourly
operating costs for various sizes of foreign flag tankers.
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To illustrate the possible savings through improvements to
accommodate larger vessels, consider the curves of unit transport cost
of bulk cargo on Figure K-2. The costs shown have been computed for
foreign-flag tankers assuming shipbuilding costs if contracted for in
1970 and current operating costs (January 1971). For a 10,000-mile
round trip, cargo carried in a 60,000 d.w.t. tanker would be delivered
at $2.65 per net ton. If the ship size were doubled, the delivered
cost could be reduced to $1.85 per ton for a savings of $0.80 per ton.
The 60,000 d.w.t. ship would require a channel of about 45-foot depth
and the 120,000 d.w.t. vessel would require a depth of 55 feet or
greater. Further economy would result if it were permissible to trans-
port in a 240,000 d.w.t. vessel ($1.35 per ton).

It should be noted that the unit savings for bulk cargoes are
less than those for general cargo carried in containerships in comparable
situations due to the higher operating costs for the more sophisticated
and speedier containerships, so that the illustration can serve as a
conservative estimate of possible savings for all cargoes.

FACILITIES

A harbor is a refuge for marine craft from storms, and becomes
a port when piers, wharves, open and covered storage areas, railroad and
trucking access, and special loading and unloading equipment are construc-
ted to handle cargo. The natural port sites in the North Atlantic Region
have long been developed, so that technology is now focused on improving
port efficiency.

Technology has been applied to reduce the number of times that
commodities must be handled, to increase mechanized handling of commodi-
ties, and to accommodate larger vessels to take advantage of their econ-
omies of scale.

Containerization is an example of reduced handling combined with
increased reliability. By loading high value general cargo in standard-
ized containers, special mechanized handling equipment could be designed
and built. Loading and unloading time has been slashed from as much as
36 hours to as little as 12 hours. Depending on the integration of
harbor and land transportation, 5 to 10 days can be cut from the delivery
time from origin to destination. The disadvantages, however, are not
slight considering the highly urbanized nature of most NAR ports. Break-
bulk handling of general cargo required only about 2.5 acres of covered
storage as a minimum per berth, whereas the handling of containers gen-

erally requires 15 to 26 acres of open area per berth. However, acreages
per berth for containers can be 5 or even less under special circumstances.
Special handling equipment for coal, ore and petroleum has been
developed and installed in manv ports. Unfortunately, volume must be in
the millions of tons before such equipment becomes economically feasible.
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Larger vessels can be accommodated by deepening and widening
present channels, or by establishing commodity handling facilities in
deep water.

Moorage systems can be established offshore in deep water con-
nected to shore by pipeline and capable of withstanding hurricane force
winds and seas. Platforms can be constructed for handling liquid or
solid commodities in the same manner. Liquids, such as petroleum or
chemicals, are not the only commodities pipelines can handle. Special
slurries of ore and coal are also technologically feasible for transport
by pipeline. An iron ore pipeline right of way has recently been acquired
by a Canadian mining company.
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CHAPTER 4. REGIONAL SUMMARY

This summary is an overview of the major factors considered to
influence navigation development in the North Atlantic Region, with an
evaluation of their present and future regional effects on navigation.
Regional generalizations cannot be meaningfully applied to any particu-
lar area, but they do provide a standard against which areas in a region
and other regions can be compared.

HISTORY OF COMMERCIAL NAVIGATION

The development of harbors and coastal channels in the United
States has played an important role in the growth of our Nation since
colonial times. During the early years of our history, the waterways
were followed to explore the wilderness, and in later years their im—
provement and maintenance by both governmental and private interests
gave rise to extensive industrial progress.

The first permanent European Colonies in North America were
established along the Atlantic Coast. Large rivers with long tidal
reaches, such as the James, Delaware, Hudson and St. Lawrence, provided
relatively easy access by navigation for miles into the interior. Fish-
ing and fur trading were the principal industries of the North Atlantic
Region prior to the early 1600s. Exploitation of the forest along major
rivers began in 1623, and the development of shipbuilding occurred soon
afterwards. Coastal towns throughout the North Atlantic Region quickly
became centers of commerce, and trade via the rivers was carried on with
the Indians, and French and Dutch settlers. Navigation improvements
were generally limited to marking channels, and the establishment of
wharves and piers at plantations. By the 1800s, ships were used to
export agricultural products, fish, lumber and ice, and to import the
staples of molasses, sugar, salt, iron and coal.

It was not until 1802 that the first Federal appropriation
was made for repairing and erecting public piers in the Delaware River.

The earliest harbor improvements undertaken by the Federal

Government were begun in 1824 on the Great Lakes. Direct responsibility
for these improvements was assigned to the U, S. Army Corps of Engineers,
Other harbor developments were made from that time through 1850 along

the Atlantic and Gulf Coasts by the Corps of Engineers under Federal
appropriations. Efforts to stimulate navigation were made through the
1850s to the 1890s by repairing and erecting public piers as well as
channel improvements in 25 rivers and harbors.
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The improvement of harbors in the North Atlantic Region by the
Federal Government has been a progressive development to keep pace with
the growth of oceanborne commerce and shipping requirements. Few coastal
bays and rivers on the eastern seaboard had natural depths as great as
20 to 30 feet. These natural conditions have been improved over the
years from the relatively shallow depths necessary to serve sailing
craft, to the greater depths required by steam navigation, and finally
to meet the needs of modern ocean liners and tankers.

LAND TRANSPORTATION

Rail lines and highways have followed the historical avenues
of colonial expansion and are therefore found generally paralleling the
coast and navigable rivers. The best historical ports such as Boston,
Philadelphia, and Baltimore represented a terminus to efficient naviga-
tion and became centers of transportation from which high-speed, heavy-
duty roadways and rail lines radiate to all quadrants of the compass.
New York City was less important as an independent center of transporta-
tion because of fine nearby waterways (Hudson River, Long Island Sound),
and because it was an island with extensive wetlands to the west. Newport
News development as a land transportation center was slowed because of
swampland to the south.

The major highways and railroads, which cannot be readily
accounted for by the reasoning above, are generally seen to be either
the shortest feasible line between the major cities or extensions of the
radiating networks of Boston, Philadelphia, Richmond, or Baltimore.

As railroad construction was much cheaper than hard-surface
road construction, and was more facile to place in rough terrain, rail-
road tracks blanket the entire Region. Many tracks are not now in regu-
lar use due to the competition for passengers and freight from private
and common carriers.,

The established lines of transportation tend to strongly comple-
ment the high volume (tens of millions of tons) ports which are along
them, as well as those low volume (tens of thousands of tons) ports not
readily accessible to them. The established lines compete strongly,
however, with the medium volume ports (hundreds of thousands of tons),
because they are generally also located along them.

WATERWAYS
CONDITIONS AND DEVELOPMENT RESTRICTIONS
Generalizations of a Regional nature are difficult to make about
waterways because of varying conditions such as tidal range, depth,

development problems, and normal weather, all of which impose restrictions
on navigation,

K-36




The water level rises and falls twice daily in ports and harbors
located in the coastal zone of the NAR due to the influence of the sun and
moon. The average tidal range varies tremendously but changes gradually
from 11 feet in the north to 2 feet in the south. A high tide range can
be hazardous in coastal waterways because it can generate strong tidal
currents which complicate ship handling. It can also be beneficial since
vessels whose draft requirements exceed channel depths at low tide may
pass near high tide. A low range is desirable for reasons of stability
in ports because vessels may be tied to a pier for a day or more in the
process of load ng or unloading.

Weather can adversely affect navigation and its effects on an
annual basis tend to worsen as one progresses north. Northern inland
or fresh water canals and waterways may be frozen sufficiently to pre-
vent navigation from five to six months each year. Those ports located
in estuarine waters, though not directly affected by icing, can be
dangerous to shipping because of unpredictable ice flows or spring
freshets. As one progresses north, fog becomes more common, reducing
the days of good visibility and increasing hazards to shipping.
Hurricanes are a virtually unpredictable occurrence, with somewhat
higher incidence as one progresses south,

Depth-related development restrictions are quite common in the
northern areas because of rock, which is at least three times as costly
to remove as sediments. Depth restrictions are common in the central
areas because of potential ground water contamination. Depth restric-
tions in the southern areas are largely due to the large volume of
material that has to be removed, since southern waterways tend to be
shallow.

Development restrictions also exist because of past develop-
ment around waterways. The older ports have shore facilities which were
not constructed with allowances for potential deepening to 40 feet or
more. There may be bridges or tunnels which may be extraordinarily
expensive to move. Waterways may be extensively developed but too
narrow to support two-way traffic of modern ships. Many ports, such as
Boston, have inner harbors which have extensive development restrictions
but have outer harbors that can be developed further.

AVAILABLE DEPTHS

Most ports have had some parts of their waterways improved.
Throughout the North Atlantic Region, there are waterways designed to
pass vessels of 35-foot draft. Baltimore (Sub-region E) has an authorized
depth of 50 feet although the controlling depth is about 43 feet. Portland
(Sub-region B), New York (Sub-region C), and Hampton Roads (Sub-region F)
have waterways with depths to 45 feet. The Delaware River (Sub-region D)
has a depth of 40 feet beyond Philadelphia to a point 5 miles south of
Trenton, N. J.




These waterway depths compare favorably with ports elsewhere
in the United States.

COMPETITION

The Gulf Coast, which is the origin of a majority of the
domestic petroleum traffic in the Region, has an incidence of 35-foot
depths equal to the East Coast. In addition, there are one or two
ports with depths of 38 to 42 feet in each of the Gulf Coast States,
but none deeper. Since the tide range along the southern coast is on
the order of one foot, southern ports are presently inferior to those
in the North Atlantic Region in their ability to pass vessels. However,
they generally do not have the rock and tunnel problems that many of the
Region's ports have, and thus are not a limiting factor when considering
the deepening of regional ports.

The West Coast has some waterways much deeper than those in
the North Atlantic Region. California and Hawaii have some waterways
with 55-foot depths. Puget Sound offers almost unlimited depth, but
its port access waterways are generally about 35-to-40 feet deep.
Alaskan waterways are rarely deeper than 30 feet, but experience an
average tide range of about 26 feet. The remainder of the West Coast
experiences tidal ranges similar to the East Coast at the same latitude.

The North Atlantic Region is well located to compete for
European, Canadian, Mid-Eastern, and South American trade. Some major
foreign ports trading reciprocally and/or competively with ports in the
Region have more highly developed waterways. For example, in Canada,
Nova Scotia has a petroleum refinery complex capable of accommodating
tankers of 300,000 d.w.t. Quebec has ore docks capable of accommodating
bulk carriers of 200,000 d.w.t. In Europe, lreland has petroleum
facilities capable of accommodating 326,000 d.w.t. tankers. In the
Middle East, Kuwait has petroleum facilities equal to those of lreland;
and Japan has coal and ore docks capable of accommodating ships of
130,000 d.w.t.

SERVICE FACTORS

Service Factors include production, consumption, and density
of population within each area.

Production is evaluated for potential exports. Only Areas 9,
10, 18, and 21 strongly support commercial exports. The major foreign,
exported commodities are scrap iron and coal. There are additional
exports in almost every other port but not in the same magnitude.
Domestic exports generally consist of sand and gravel, coal or petroleum.
Petroleum primarily originates in Areas 14 and 15 with destinations
throughout the Region. Sand and gravel is produced so universally, it
is usually only locally-transported.,
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Consumption is evaluated for necessary imports. The NAR is
not self-sufficient in either petroleum or iron ore, and a significant
portion of the total U.S. ore refining and steel manufacturing lies in
the Region.

Population is evaluated in terms of volume demand. Regional
population distribution is extraordinarily favorable to navigation as
its density is not uncommonly 10,000 or more per square mile along
navigable waterways, In such densities, the demand for even a small
durable item may be of sufficient quantity to require shipment in
volumes susceptible to waterborne competition.

WATERBORNE COMMERCE

Total foreign and domestic oceanborne commerce in the NAR in-
creased from approximately 470 million tons in 1955 to almost 510
million tons in 1968. The four major bulk commodities of metallic ores,
coal, crude petroleum and petroleum products comprised about 797 of all
waterborne tonnage in 1966. General cargo accounted for only 137 of the
volume by weight, but 68% of the $40 billion value of the total tonnage.

Projections of these major waterborne commodities were based
on information and future estimates contained in studies undertaken by
various Federal and non-Federal agencies and organizations and modified
through discussions with knowledgeable individuals. A range of values is
presented which are broader in the more distant future as the degree of
possible error becomes greater. It is considered that the range will
account for future technological innovation which cannot be foreseen at
this time.

Figure K-3 shows the estimated range of total commerce assembled
from an analysis of each of the major waterborne commodities.

COMMODITIES
Metallic Ores

Metallic ores shipped in the North Atlantic Region consist
almost entirely of iron, aluminum, manganese and chrome, and are im-
ported to the Region. A negligible volume moves in the export and
domestic coastwise trades. Total foreign ore traffic was approximately
30 million tons in 1966, of which about 95. was received in Sub-regions
D and E. Iron ore amounted to 27.1 million tons. For the purposes of
this report, the general trends of the steel industry are considered to
be characteristic of each of the metallic ores.
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During the period 1950 to 1966, U. S. raw steel production
increased at an annual rate of 1.47%, paralleling the population growth
as per capita consumption remained approximately constant. World produc-
tion of steel grew at an 8.37 annual rate. The relative decline of U. S.
steel production to that of the World, is attributed to competition
from other materials such as, plastics, the development of lighter,
stronger steel, foreign competition resulting in declining exports and
increasing imports and a downward trend of some steel consuming industries.

Prior to World War II the location of the steel industry in the
U.S. had been raw material-oriented. The Great Lakes were used to ship
ore inexpensively to steel-producing centers in Pennsylvania and Ohio,
which are close to sources of high-grade coking coal. Since the war,
the location pattern has become more market-oriented. During the period
1947-1965, the Region's share of the total U.S. production rose from 10%
to 18%Z. Steel consuming industries have shifted in a similar manner.
Most of the ore imported into the Region is consumed by steel producing
centers in Sub-regions D and E, but some of the ore is transhipped by rail
outside of the Region. The exact volume of ore moving inland from the
NAR is unknown, but may be as great as 257 of the total. In the early
1950s, the United States was importing approximately 8% to 19% of its
iron ore, and now imports about 33%Z. South America, Africa, and Canada
are our major sources of ores. Figure K-4 presents the past and projected
ore imports for Sub-regions D and E on the basis of the estimated future
growth of the steel indust;y located in the North Atlantic Region only.
A comprehensive report, "Steel Imports," was published in December 1967
for the Senate Committee on Finance. The Board of Engineers for Rivers
and Harbors has estimated the Region's high and low annual rates of steel
production increases to be 3.47 and 1.2%, respectively. Imports of
metallic ores were projected at the same growth rates. These rates do
not take into consideration the trend of using less iron ore per ton of
steel. It is considered that these growth rates are applicable to all
metallic ores imported into or through the region.

Crude Petroleum

Crude oil is primarily marketed to refineries which convert it

into a variety of finished products. Historically, the nation's refiner-
ies have not located where crude production has occurred, because of

their large number of scattered locations, but have concentrated in the
coastal areas accessible to tanker transportation, large inland populatic:

concentrations and pipelines.
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As of January 1968, refining capacity in the North Atlantic
Region was 12% of the total U.S. capacity. (14) From 1950 to 1957,
refinery production in the NAR increased at a compound annual rate of
approximately 3.4%Z. From 1958 to 1966, it increased at only 0.5%., A
voluntary crude oil import program, instituted in 1957 for reasons of
national security, was the reason for the decline. The effect of the
program was merely to shift imports from crude to refined products,
and resulted in little change in the total petroleum import trend. In
1959 the Mandatory Oil Import Control Program was established and
continues in effect at the present time. All imports, with the excep-
tion of those from Canada and Mexico, are licensed under a quota system.
The Canadian and Mexican imports, which are not allocated or limited,
are included, however, in fixing the allocations of the other foreign
countries, thereby serving to reduce their allocations. Since most of
the crude oil from the Middle East and Central America is refined cn
the East Coast, the refineries in the NAR have probably been most
negatively influenced by the import controls. The greater use of
domestic crude oil in the U.S. has resulted in a relative shift of the
national refinery complex to the Gulf Coast. Therefore, the trend has
been to refine domestic crude oil near its source and transport the
product via ship or pipeline.

Total receipts of crude oil in the Region amounted to
approximately 76 million tons in 1966, 727 of foreign origin. Its
distribution was 527% over the Delaware River, 237 through the New York-
New Jersey Channels, and 22% through Portland, Me.

The import control programs and pipelines will continue to
have the greatest effect on the future range of crude petroleum imports
into the North Atlantic Region. If strict import quotas continue, the
present trend of 0.5% annual growth is expected to continue and is the
low range projection shown in Figure K-5. If import quotas are relaxed,
the estimated total crude oil consumption will exhibit a growth rate
similar to that during the period before the import quotas were imposed,
which explains the 3.4% high projected growth rate.

Residual Fuel 0il

Approximately 60% of the total U. S. sales of residual fuel
oil presently occur in States wholly or partially within the Region.
[ts major uses include electric power generation, industrial processes
and the heating of large commercial and industrial buildings. Although

Regional sales of residual fuel o0il increased at an annual rate of
1,3% during the period, 1950 to 1963, the total national demand has
remained relatively constant., Residual oil is more competitive with
other fuels in the Region because of the availability of low-cost,
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deep~draft navigation, and the importation of cheaper foreign oil.
Residual fuel oil is a low-profit by product of the refining process,
and its proportion in domestic refining has been reduced from 207 in
1950, to approximately 8% in 1966. The import quota program sets the
allowable limit on residual oil as the difference between the total
demand and available supply from domestic refineries. Domestic
residual fuel oil is expected to continue to decline by the further
upgrading of heavy oils into lighter products. In addition, to comply
with air pollution regulation of sulfur content, low sulfur-content
African residual petroleum is becoming very attractive. Total average
annual compound growth rates for Regional waterborne residual fuel oil
have been estimated by the Board of Engineers for Rivers and Harbors
to range between a high of 2.8% and as assumed low of 1.0%, as shown
on Figure K-6.

Other Petroleum Products

In the North Atlantic Region, petroleum products, other than
residual fuel oil, are primarily domestically supplied by refineries i
the Region and through transport of products by pipeline or vessel fro
Gulf Coast refineries. Sub-regions A and B are serviced almost entire
by waterborne shipments, 75% of which originate along the Gulf Coast.
There are six pipelines with a total average annual capacity of 129,00
barrels a day from the New England coast to large inland cities.

The market area for petroleum products originating in re-
fineries of Sub-region D, includes the states of New York, Pennsylvani
New Jersey and Delaware. Ten pipelines with a total capacity of about
125,000 tons per day, interconnect the Philadelphia and New York City
metropolitan areas.

The petroleum demand can be, and currently is partially,
satisfied by pipeline shipments from Gulf Coast refineries via the
Colonial Pipeline System which has a capacity approaching 1 million
barrels per day. The past trend of waterborne receipts of petroleum
products other than residual fuel oil at selected harbors of the North
Atlantic Region is shown in Figure K-7. It should be noted that rep-
resentative New England harbors have had a continuous increase in wate
borne receipts since 1950. However, the impact of the Colonial Pipe-
line on the receipts of New York and other Mid-Atlantic ports is clear
shown.
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Refinery activity is the major unknown factor affecting pro-
jections. A decline in refining will certainly result in a decrease in
waterborne receipts of crude petroleum, which may or may not be offset
by the increase in waterborne refined receipts if pipeline capacity is
increased greatly. There are varying trends for the individual commodi-
ties lumped together for the estimate shown in Figure K-8. Gasoline has
exhibited a consistent increasing growth which is expected to continue,
notwithstanding electric car development. Distillate fuel oil use has
tapered off under competition from natural gas and electricity. A de-
tailed analysis of the consumption patterns and trends of the individual
productions is beyond the scope of this study; therefore, the products
have been treated as a single commodity. Prior to completion of the
Colonial Pipeline through the Region, waterborne commerce of petroleum
products increased at an average annual rate of 4Z. Subsequent to the
construction of the pipeline, the short term decline has been almost
9% annually. It was assumed that the recent expansion of the pipeline
will continue through 1972. Beyond 1972, the high range projection
assumes that waterborne shipments of products will increase at 27 per
annum, a slower rate than in the past, due to the moderate, continued
expansion of pipelines. The low range assumes the pipelines will make
inroads into waterborne shipments resulting at a somewhat slower rate
of decline of 2% annually.

Coal

There are large waterborne movements of domestic coal destined
both to the foreign and domestic markets. Foreign coal shipments amoun-
ted to 56 million tons in 1969, of which 677 was shipped from Sub-region
F. Since 1950, U.S. exports have fluctuated significantly as shown in
Figure K-9. The Korean War sparked a substantial short term growth be-
cause of stockpiling. The sharp increase in 1935 was attributed to
European scarcity which was intensified by the closing of the Suez Canal
in late 1956. A large coal surplus, declining business overseas,
restrictive import policies, and competition from petroleum products
caused the sharp decrease from 1958 to 1961. Since 1961, coal exports
to Asia have shown a consistent rise due to the expanding Japanese steel
industry. Almost all foreign countries now have some form of restric-
tive trade measures as part of a national policy to limit the degree of
competition permitted between foreign and domestic energy sources. The
production of European coals has generally not been sufficient to meet
demands, so the United States continues to export coal to Europe.

The future outlook for U.S. coal exports will be determined,
for the most part, by the trade and energy policies of the importing
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countries. Japan and Italy have been placing greater emphasis on long-
term contracts. Some European countries will not make these commitments
because of the expected establishment of a common energy policy for the
European Common Market. Advantages of U.S. coal include high quality
and low cost as a result of mechanized mining and available deep-draft
ocean transportation facilities. Australia, Canada, the USSR, and
Communist China are the major U.S. competitors. Coal export projections
have been based on the report, "Export Markets for U.S. Coal," prepared
in May 1965 by the Stanford Research Institute and also on a Bureau of
Mines publication. They yield the high and low growth rates used to
form the high and low projections of coal exports from the North At-
lantic Region through 1980, as shown on Figure K-9. Because of competi-
tion expected from nuclear fuels, uncertain import restrictions, and
world coal competition, coal exports are projected in increase at the
slower high and low annual rates of 2.5% and 1.07% from 1980 to 2020.

General Cargo

Approximately 20 million tons of foreign waterborne general
cargo moved through the NAR in 1966. Sub-regions C, D, and E are the
predominant general cargo areas, presently handling 90% of the total.
From 1955 to 1966, general cargo increased at an annual rate of 1.2%.

The most important general cargo trade route is between the
North Atlantic Region and Europe. This route, while ranking second in
terms of tonnage of the scheduled routes, leads by far in value of
commercial cargo. Virtually all types of manufactured and semi-
finished products, and alcoholic beverages, tobacco, and grain pro-
ducts, move over this route. It is felt that any discussion of
prospective waterborne general cargo in the Region must be in the con-
text of containerization. A recent study was made by the New York Port
Authority to determine the volume of commerce which could be con-
tainerized. The study results show that approximately 757 of the im-
port-export general cargo which passed through the Port of New York in
1964 was susceptible to containerization,

The factors considered in estimating this traffic included
the degree of competition anticipated among steamship lines, the bal-
ance of two-way container trade, and the readiness of countries in the
various trade routes for house-to-house container movements., The total
potential containerized volume was projected to grow at an annual rate
of 1.87 through 1975,

Two recent developments, although they tend to be offsetting,
which could have a significant impact on future general cargo transport
in the North Atlantic Region, are the rapid growth of air cargo trans-
portation and the integration of land and sea transportation. Since
the majority of air cargo will probably be confined to trade moving
between industrial nations the Region will be the most seriously
af fected. The integration of land and sea transportation, now under
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consideration by major carriers, has as its objective, speeding up the
movement of international container traffic by combining high speed
ground transportation with ocean travel. For example, general cargo
presently moving from Japan to the Eastern Seaboard of the United States
via the Panama Canal, would be rerouted through Pacific Coast ports for
unit train movement across the country, saving some 10 days transit
time. While this particular example also tends to reduce activity in
Regional ports, the overall effect of the integration of land-sea trans-
portation is expected to be positive since some Europe-to-Asia and Asia-
to-Europe trade can be expected to pass through the United States.

Total foreign general cargo for the Region is projected to
increase between a low of 1,27, the historical trend, and a high rate of
1.8%, as projected by the New York Port Authority (Figure K-10).

Foreign container traffic is estimated to be approximately 65% of the
total general cargo volume in the year 2000.

RECREATIONAL BOATING

Recreational Boating tends to occur most frequently near areas
of high population density. The North Atlantic Region is blessed with
large water surface areas including bays behind barrier beaches, rivers
and lakes close to the population centers. In the rapidly developing
megalopolis extending from Washington, D.C., to Boston, boating tends to
be strongly supported by private enterprise in the form of marinas with
attendant parking and other facilities. As these can be very lucrative
enterprises, it is anticipated that governmental activity will be pri-
marily exerted through controls directed toward preventing the over-
crowding of people on the available land and water. Public access via
launching ramps and parking lots may require some governmental assist-
ance, While access provisions are often found in conjunction with
marinas, there could in fact be made a requirement for such operations
where necessary to help meet this need. Many rural areas in the Region
offer great potential for recreational boating on large reservoirs,
lakes and rivers, but suffer from low-density use which hiaders avail-
able support from private enterprise. Government will primarily exert
its influence through construction of public facilities including
launching ramps, comfort facilities and parking areas.
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CHAPTER 5. SUB-REGIONAL AND AREA SUMMARIES

SUB-REGION A

Commercial navigation activity is relatively minor in
Sub-region A, and is expected to remain below that of the other Sub-
regions throughout the planning period. Recreational boating is ex-
pected to increase moderately. However, the good ocean access and
proximity to urbanized areas are offset somewhat by a lack of access
to fresh water.

COMMERCIAL NAVIGATION

Sub-region A varies widely in its potential for commercial
navigation development. Area 5, which is the Atlantic Coast, has manv
potential sites for deep—draft harbors and ports, but suffers from the
Sub-region's remote location. Area 2 has some potential for commercial
navigation because there are a relatively large number of people living
within a few tens-of-miles of the commercially navigable waterwav. The
other Areas offer few opportunities.

RECREATIONAL BOATING

Potential boating water is well distributed across Sub-region
A, but it varies widely in its practicality for development. Area 5 has
the best and greatest access to water, although the ocean is not well
suited for the most popular types of recreational boats because of its
roughness and cool temperature. The other four Areas have good-sized
lakes which are better suited for small craft, but generally have rather
poor access. Area 1 is the most inaccessible, but many consider it to
include the best boating water.
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AREA 1. ST. JOHN RIVER BASIN

Commercial navigation in Area 1 is negligible and little activity
is expected in the next few decades. Recreation navigation activity is
small, but boating is likely to grow moderately. Vector control, access
and weather will be continuing problems.

Land Transportation

The existing land transportation network was evaluated as being
competitive to navigation. Railroads are extensively developed in Area 1,
providing access to Canada, to the urbanr areas of Sub-region A, and to
the remainder of New England. Road networks are generally concentrated
in the Area's eastern portion, and they provide for north-south movement,
but are not designed for either high-speed or heavy-duty traffic. See
Figure K-12.

Waterways

There are no commercially navigable waterways in Area 1. The
Aroostook River is dammed at the point it meets the St. John River inside
the Canadian border.

The headwaters of the St. John are in Area 1, and are very
shallow with rapids and falls. As it flows through Canada 200 miles to
the B y of Fundy, it gradually becomes a good-sized river which is navi-
gable by shallow draft vessels over the last 60 miles to the Bay. There
are a number of large lakes in the western portion of Area 1, but access
to them is difficult. By mid-winter, ice can be expected to cover all
but the fastest flowing streams.

Service Factors

Demand is generated by 110,000 people (1967),most of whom live
in towns of less than 5,000 people. The major exceptions are Presque
Isle and Caribou on the Aroostook River with populations of between 10,000
and 25,000 people. The population distribution is decidedly unfavorable
to navigation even though concentrated in the eastern half of the Area.

I'he production of Area 1 is based on farming,with potatoes being
the outstanding crop (1.5 million tons in 1967). Limestone, sand and
gravel are produced to meet local construction needs. The Area is heavily
forested and supports lumber and paper products industries. Most of
these commodities are amenable to waterborne transportation, but are being
transported by other common carriers, principally the railroad.
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TABLE K-12
SUMMARY - AREA 1

COMMERCIAL NAVIGATION

No commercial development program appears likely.

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft¥* 4,500 4,700 5,500 6,500
Total Craft 8,600 10,400 15,700 22,700

*Qver 10 hp. et | 1] S A P T
INITIAL CAPITAL COSTS
(millions of dollars)

1970 1980 2000 2020
Berths - — — ==
Launching Facilities —-— .1 e 0.2

COMMERCIAL NAVIGATION
Major Ports

St. John and Aroostook Rivers. The headwaters of the St. John
River, lying within the United States, were not considered for navigation
development because of current planning underway for water supply and
power generation development. The St. John River has potential for navi-
gation development up to the point in Canada that the Aroostook River
flows into it. The Aroostook River is in the center of present economic
development and is large enough to support shallow draft navigation once
bypasses have been constructed around dams near its confluence with the
5€. John.

Waterborne commerce and vessel traffic have never been reported
for Area 1 and shore facilities have not been constructed. No signifi-
cant traffic is expected during the planning period. Therefore, no com-
mercial development program has been proposed for waterborne commerce to
the year 2020.
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RECREATIONAL BOATING

The low population of Area 1 is concentrated along its eastern
border. It is probable that most boating occurs here because the exten-
sive lakes in the western portion are rather inaccessible. The launchin
facilities ratio of 1 to 600 was adapted from Area 6 because Area 1 is
largely inland, and the lack of better information about Area 1. Boat
registration in Maine averages about one registered craft per every 23
people.

Constructed facilities are expected to require public support
and should include parking areas, comfort and launching facilities.
Berthing was not considered because the harsh northern Maine winters
tend to discourage ownership of craft requiring permanent water berthing
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AREA 2. PENOBSCOT RIVER BASIN

Commercial and recreational navigation activity is relatively
small in Area 2. Commercial navigation is limited to the lower 25 miles
of the river due to dam construction just above Bangor. Physical channel
constraints will inhibit future development in the upper reaches of the
river. Recreational boating activity is adversely affected by poor
weather, lack of road development and insect problems.

Land Transportation

The land transportation system is complementary to navigation,
despite the petroleum pipeline between Portland and Bangor. As the Area
map (Figure K-130) shows, Bangor is a city through which virtually all
road and rail traffic passes. Highways provide the better transportation
coverage along the ecoast, while the railroad provides better transpor-
tation coverage inland.

Waterways

From the sea to the vicinity of Bucksport there is a straight
channel which is deeper than 45 feet and generally provides adequate
width for the 35-foot draft vessels using the harbor in 1970. However,
two rock pinnacles on the east side of the channel at a depth of 25 feet
make navigation hazardous particularly during periods of strong tidal
currents. Local interests maintain a 35-foot depth in a shallow reach
in the vicinity of Bucksport.

The waterway between Bangor and Bucksport is crooked and narrow,
but will pass a vessel of 22-foot draft at the peak of its average 11-
foot tidal range. 1t is closed from December to May because of ice, and
has periods of zero visibility during the other winter months because
of land fog.

The nearest competing commeércial waterways lie to the south
and serve the ports of Searsport and Portland.

Service Factors

The permanent population of Area 2 is only about 150,000, and
is concentrated in the southern third of the Area, mostly in the port
cities. It is a popular summer resort area with seasonal populations as

high as 500,000.

The production of Area 2 is based on agriculture and forestry.
Their related products of lumber, dairy goods and paper are amenable to
waterborne transportation, but land transportation systems successfully
captured them during the 1960s.
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TABLE K-13
COMMODITY DISTRIBUTION -~ AREA 2

1955 1965 1968

Total - 1000's of tons 939 100% 1,587 100% 1,516 1007
Distillate fuel oil D/I 168 18% 432 27 7% 514 347
Residual fuel oil F/1 249 26% 529 33% 435 29%
Gasoline D/I 228 247 365 23% 361 247
Misc. Petroleum D/I 18 2% 31 2% 100 7%
Chemicals D/T 27 3% 109 % 91 6%
Paper F/E 54 5% 3 4
Other FD/T pulpwood pulpwood

coal coal

fertilizer fertilizer

water
D = Domestic, F = Foreign, I = Import, E = Export.

The consumptive demand presently satisfied in total or part by
navigation, includes chemicals for the paper industry and petroleum for
industrial, domestic, and public power and heat.

COMMERCIAL NAVIGATION
Commodity Distribution

Table K-13 shows the relative importance, tonnage and trends of
the commodities handled in Area 2 since 1955. The dominance of petroleum
products is readily apparent.

Major Ports

Penobscot River. Bucksport has been capturing an increasingly
greater amount of the total tonnage each year because of the depth limi-
tations between Bucksport and Bangor, the poor condition of facilities at
Bangor, and the trend towards larger vessels. Bucksport has good facili-
ties with adjacent depths of 35 feet, and storage for more than 140,000
tons of petroleum products.

Waterborne commerce increased at an average annual rate of
3.3% for the 10 years prior to 1968, which is a significant decline from
the 5.87 of the 19 years prior to 1968. Commerce averaged 1,628,000 tons
for the three years prior to 1968. The 1970 commerce was 1,783,000 tons.
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TABLE K-14
PORT SUMMARY - AREA 2 (PENOBSCOT RIVER)

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020

Millions of Tons 1.8 22 = 3.2 4.8 H.6 = 952

DEVELOPMENT PROGRAMS

To Bucksport 1970 1980 2000 2020 1/
Channel Depth (ft) 2/ 35 40 45
Improvement Cost ($millions) - 0.3 Q5 1.0

Bucksport to Bangor

Channel Depth (ft) 13-22 - - 35

Improvement Cost ($millions) - - - 35

1/ Alternative program - Off-loading facility near mouth of river.
Estimated cost $10 million.

2/ Natural depth of 30 feet available at 600-foot width or 40 feet
at 500-foot width.

The development program suggested in Table K-14 was .influenced
most by the overwhelming volume of petroleum products. Opportunities
for improvements to Bucksport are immediately available due to the small
cost of channel dredging, in the vicinity of the terminals and the two
rock pinnacles, to provide a deeper channel with adequate width. Above

Bucksport improvements would be considerably more costly. For this Area,

improvements are not considered feasible until the latter stages of the
planning period when prospective commerce may be of sufficient magnitude
to support deepening.
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TABLE K-15
RECREATIONAL SUMMARY - AREA 2

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft¥ 6,700 7,300 8,000 9,500
Total Craft 12,100 12,500 23,500 35,000

*Over 10 hp.

INITIAL CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Berths (a2 0.2 0.4
Launching Facilities 0.4 0.4 0.4

RECREATIONAL BOATING

The Penobscot River, its tributaries, and numerous lakes provide
an abundance of recreational boating opportunities in Area 2. Vessel
registration averages one registered craft per 23 people. Boats less
than 16 feet in length outnumber larger craft by seven to one. General
publications do not include information on public boating facilities in
Area 2, however, since Area 2 is geographically similar to Area 6 which
had one public launching facility per 600 craft, an identical ratio was
assumed for Area 2.

Costs shown for launching facilities are expected to be pre-
dominately public expenditures because of the low population density
around most boating water.

Berths are expected to be constructed by private enterprise.

Their most likely location will be in the southern third of Area 2,
where the population is concentrated.
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AREA 3. KENNEBEC RIVER BASIN

Commercial navigation is very small in Area 3, and is not
likely to grow significantly. The Area's relatively close proximity
to Portland should assure moderate growth in recreational boating.

Land Transportation

The land transportation system is strongly competitive, with
commercial navigation tending to support the growth and development of
nearby ports, such as Portland and Searsport, rather than those in
Area 3. As can be seen from the map (Figure C-14), railroads connect
Portland, Bangor, Searsport and Augusta. A modern high-speed, heavy-
duty road connects Augusta with Portland and Bangor.

Waterways

The Kennebec River is dammed just above Augusta, and the por-
tion below Augusta is divided into two parts by Merrymeeting Bay, into
which the Androscoggin and Cathance Rivers also flow. Five miles below
the bay is the major river port, Bath, and the junction of the Kennebec
River with the Sasanoa River which causes dangerous currents. Large
lakes suitable for recreational boating are scattered throughout Area 3.

The rivers and lakez above Bath are closed by ice from
December to April. Bridges at Bath, Gardiner and Richmond will require
extensive modification for any waterway improvement.

Service Factors

Production includes food, dairy products, textiles, lumber and
paper which at their present production volume, have only marginal poten-
tial support for navigation. Consumption consists of iron and steel
products required for the shipbuilding industries at Bath. However,
trends indicate that this industry is declining.

Demand is generated by a resident population of about 150,000,
407% of which is located along the navigable portion of the waterway.
There is a slight seasonal fluctuation of population due to tourists.
COMMERCIAL NAVIGATION
Major Ports
Kennebec River. The Kennebec River is generally 30 feet deep

and 500 feet wide to Bafh, and experiences a tide range greater than 9
feet. Above Bath, maintenance is required to stabilize a channel, 150
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TABLE K-16
SUMMARY - AREA 3

COMMERCIAL NAVIGATION

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 0503 0.04-0.06 0.08-0.12 0.1-0.2

DEVELOPMENT PROGRAM

No program for commercial navigation appears likely.

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft¥* 6,800 7,200 8,100 9,300
Total Craft 12,500 16,900 39,500 65,000

*OQver 10 hp.

INITIAL CAPITAL COSTS
(millions of dollars)

1970 1980 2000 2020
Berths = 0l 02 QL3
Launching Facilities - 958 | 0.4 0.8

feet wide and 17 feet deep to Gardiner; and 125 feet wide and 11 feet in
depth to Augusta. Channel maintenance has not been required since the
mid-1960s.

Commerce underwent an average annual decline of 25% from 1958
to 1968. Prior to 1963, when tonnage averaged more than 100,000 tons
annually, coal and petroleum accounted for 977% of the reported tonnage.
Commerce in 1970 was 3,300 tons, evenly distributed among fish and fuel
oil. Presently, fishing vessels with drafts of about 7 feet constitute
most of the traffic.

Prospective commerce through the vear 2020 is not expected to
exceed 200,000 tons. Existing channels properlyv maintained are expected
to be able to efficiently accommodate barges and other shallow-draft
vessels expected to use the waterway. Therefore, no commercial develop-
ment program has been proposed for Area 3.

e




RECREATTIONAL BOATING

Available information concerning the public facilities along
the Kennebec River below Augusta, indicates that there are about 170
permanent moorages or slips and six launching facilities. Surveys
conducted by the Corps of Engineers in the early 1960s, determined
that about 300 vessels regularly used the waterway along that portion.
As those vessels constituted less than 2% of the total craft estimated
to be in Area 3, the ratio of facilities to craft they suggest has been
ignored. The ratio of 1 to 600 from Area 6 was utilized to estimate
needed facilities for Area 3.

Launching facilities costs shown are expected to require

public participation because of the extremely low population density
of this Area.
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AREA 4. ANDROSCOGGIN RIVER BASIN

Prospects for any commercial navigation in the Androscoggin
Basin are small. Growth in recreational boating will depend to a large
extent on complementary road development and vector control.

Land Transportation

As shown on the map (Figure K-15), rail and highway development
covers the Area thoroughly. Land transportation is evaluated as competi-
tive to navigation, because of the direct connections between Portland
and Lewiston.

Waterways

At high tide, the Androscoggin will pass vessels of 5-foot
draft up as far as Brunswick and Topsham. The tide range averages 3 to
5 feet. There are numerous large lakes in the northern portion of the
Area, and ice closes most waterways between December and May.

Service Factors

The permanent population of Area 4 is about 140,000, however,
less than one-quarter live along the lower 20 miles of the Androscoggin.

Neither commercial consumption nor production is considered to
support navigation.

COMMERCIAL NAVIGATION
Major Ports

Androscoggin River. The Androscoggin River is quite narrow and
shallow, and at high tide, vessels of 5-foot draft can pass as far as
Brunswick, about 8 miles from the Androscoggin's junction with the Kennebec
River in Merrymeeting Bay. No commerce has been reported on this river
and no significant commerce is foreseen. Therefore, no commercial devel-
opment program is proposed for Area 4.

RECREATIONAL BOATING

The Androscoggin is crooked, narrow and very shallow. Since
the discontinuation of river driving and storage of logs, the Androscoggin
has been rediscovered by more and more small-craft boating enthusiasts.
Specifically, the section north of Berlin, New Hampshire, lends itself to
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TABLE K-17
SUMMARY -AREA 4

COMMERCTAL NAVIGATION

No commercial development program appears likely.

RECRFATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft#* 6,000 6,300 6,800 8,000
Total Craft 11,000 12,000 18,600 27,000

*Over 10 hp.

INITIAL CAPITAL COSTS
(millions of dollars)
1980 2000 2020
Berths Qi 0.
Launching Facilities = 0.2 QL3

canoeing because of varying degrees of rapids, including white water.
This section, moreover, provides an interesting, meandering setting,
beautiful yet wild, and is easily accessible. Inland lakes also provide
extensive opportunities to meet recreational needs. Prospective boats
and initial capital costs for recreational boating are shown in Table
K-17. Moderate public participation is expected to be required to
provide berths and launching facilities.
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AREA 5. MAINE COASTAL BASINS

Commercial navigation, although relatively small at present,
has good potential for growth in Area 5 because of its deep natural
harbors. Steady growth in recreational boating should occur because
of the relatively good access to the coast.

Land Transportation

The land transportation network is neither strongly competi-
tive nor complementary to navigation. While it provides good lateral
movement along the coast, it does not support movement inland to any
significant degree except along the St. Croix River at the eastern
boundary of the Area. The highways are capable of handling heavy-~duty
traffic, but are not designed for high-speed traffic. The rail and
highway system closely parallel each other. (See Figure K-16).

Waterways

Waterway development has not included much river channel im-
provement because only small, short rivers drain Area 5. Development
has primarily consisted of providing service channels between shore
facilities and the appropriate offshore depth contour. The coastline
is highly irregular with numerous areas where depths of 30 to 100 feet
can be found within a mile from shore.

There are 10 very large bays with depths naturally deeper than
40 feet, none of which are now used [ur navigation because of their
isolated location with respect to population concentrations and highways
or railroads.

Service Factors

Commercial production has the potential to strongly complement
navigation, but land transportation has successfully competed for com-
mercial transportation since 1955. Hundreds of thousands of tons of
fertilizer, concrete, zinc and copper are produced annually in the vicin-
ity of Penobscot Bay. Seafood canning and agriculture are activities
which have barely utilized navigation. Commodity demand is generated
by 160,000 people with half concentrated around Penobscot Bay and half
spread thinly along the coast in communities of no more than a few
thousand people.

Commercial consumption includes chemicals for the paper
industries of adjacent Areas, and petroleum products, including jet
fuel. Central Maine Power Company is completing an 800 MW Yankee Atomic




TABLE K-18
COMMODITY DISTRIBUTION -~ AREA 5

1955 1965 1968

Total - 1000's of tons 1. 170 1007 1,570 100% 1,290 1007%
Residual fuel oil F/I 258 22% 680 437 57 44%
Jet fuel D/1 54 47 374 247 154 12%Z
Salt F/1 40 Piy 4 2L 9%
Fish D/E T 7% 38 27 88 774
Distillate fuel oil D/1 74 67 86 6% 81 6%
Gasoline D/I 157 187 82 5% 68 5%
Chemicals D/I 22 2% 52 5% 50 47
Coal D/1 263 22% 28 3% 41 37
Vegetables F/1 11 17% Gl 2% 28 2%
Pulp F/E 1:2 1% 16 1% 24 2%
Paper F/E 53 4% 11 i
Rock F/I 23 2% 15 1% 24 2%
Other D/I or D/E ores (E) ores (E) ores (E)

animal feed animal feed sugar

cement (E)

fertilizer

F = Foreign, D = Domestic, I = Import, E = Export.

plant at Wiscasset along the Sheepscot River. This may result in con-
sideration of Wiscasset as an alternative or auxiliary port for future
commerce.

COMMERCTAL NAVIGATION
commodity Distribution

Table K-18 shows the recent relative importance, volume and
trends of waterborne commodities in Area 5.

Major Ports

Searsport. Searsport, the most important harbor in Area 5, is
located at the head of Penobscot Bay, which has an average depth over
60 feet. About a mile separates the harbor facilities from the deep
water of the bay, and the 35-foot access channel experiences a 10-foot
average daily tide range. Rock ledges in the vicinity of the harbor are
marked by buoys.

Very little of the vessel traffic has been reported to have
utilized the tide, which suggests that the waterway is adequate at
present.




TABLE K-19
PORT SUMMARY - SEARSPORT

.i' PROJECTED RANGE OF WATERBORNE COMMERCE
| 1970 1980 2000 2020
Millions of Tons 1.0 1.2-1.4 1.7-2.6 2.4-5.1

DEVELOPMENT PROGRAM

LT

1970 1980 2000 2020
Channel Depth (ft) 35 = 40 1/ 45 1/
Improvement Cost ($millions) - = 6 8

1/ Alternative program — Offshore terminal as alternative to channel
dredging. Estimated cost $6 million.

Four piers, which are equipped to handle petroleum products
and store up to 650,000 barrels, are the basic port facilities. There
is open and covered storage for other cargos, and access to the railroad
network.

Commerce averaged a 3.3% annual rate of growth in the 10 vear
period from 1958 to 1967, which is a decline from the 6% rate of the
19 years prior to 1968. The average for the three years prior to 1968
was 1,250,000 tons. The 1970 commerce was 1,010,000 tons. The projected
annual tonnage shown in Table K-19 reflects a minimum growth of 1.8 per-
cent and a maximum rate of 3.3 percent.

The consideration behind the programs suggested in Table K-19
was the large anticipated volume of petroleum products which would re-
sult in the movement of increasingly larger tankers in the Area.

Rockland. Rockland is one of many shallow~draft harbors along
Penobscot Bay, and its facilities are better than average. It lies in
a natural bight protected by breakwaters, and while the natural depths
lie between 12 and 18 feet, a 13-foot minimum depth is maintained. Facil-
ities include 13 wharves supported by railroad connections and small boats
and vessel repair facilities that serve both fishing and recreational
fleets.

Rockland's waterborne commerce shows an average rate of
decline of about 1% over the 19 vears prior to 1968. Commerce averaged
90,000 tons for the three years prior to 1968. The 1970 commerce was
about 30,000 tons reflecting a continuing decline.
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TABLE K-20
PORT SUMMARY - ROCKLAND AND EASTPORT-COBSCOOK BAY

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 0.07 0.07-0.1 0.1-0.2 0.15-0.3

DEVELOPMENT PROGRAMS

No commercial development program appears likely.

Commerce projections for Rockland are included in the projec-
tions for Eastport-Cobscook Bay, which are shown above. No development
programs have been suggested for this harbor, because its present facili-
ties and depths can adequately handle the projected tonnage.

Eastport-Cobscook Bay. Cobscook Bay is almost inclosed by land,
and Eastport ranks first among its half dozen ports. Eastport and Cobscook
Bay can both be reached by Lubec Channel, Quoddy Roads or Head Harbor
Passage.

Lubec Channel is a short cut through rock which can pass vessels
of 12-foot draft, shaving 11 miles from the alternative routes to Eastport
or the Bay. The longer passages are as deep as 50 feet. Eastport has off-
shore depths of about 35 feet and the Bayv proper is about 14 feet deep.

Most of the commerce for Cobscook Bay passes through Lubec
Channel. Waterborne commerce fluctuated so greatly over the 19 years
prior to 1968, that the historical growth rate is meaningless. Commerce
averaged 75,000 tons for the three years prior to 1968. The 1970 com-
merce was 36,000 tons. No improvements have been suggested for this
harbor as present facilities and channels can adequately handle projected
commerce.

RECREATIONAL BOATING

Recreational boating will certainly have a major impact on the
economy of Area 5, despite the fact that water temperatures are very
chilly all year round. Craft used on the ocean tend to be larger than
those used on fresh water. As craft size increases, it is less conven-
ient to trailer from place to place. Therefore, berthing is expected to
be more widely developed in Area 5 than in the other Areas of Sub-region A.
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TABLE K-21
SUMMARY - AREA 5

COMMERCTAL NAVIGATION

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 1.07 1a27=1+5 1.8-2.8 2.55-5.4

INITIAL CAPITAL COSTS 1/

1980 2000 2020

Millions of Dollars ~— 6 8

1/ Costs shown are for channel deepening. Alternative program of
offshore facility has an estimated cost of $6 million.

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft¥ 7,000 7,600 8,900 10,500
Total Craft 13,000 15, 500 24,400 32,500

*0Over 10 hp.

INITIAL CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Berths QR Q3 0.4
Launching Facilities 0.1 0.3 0.3

At present, there are 108 public marinas in the vicinity of
Penobscot Bay, including 800 permanent slips or moorages, 25 marine
railroads capable of handling craft up to 250 tons, and 10 launching
facilities. Most of the recreational boating will be concentrated in
Penobscot Bay for the foreseeable future, because it is relatively
well-protected with numerous islands and public parks.

It is expected that private enterprise will be able to satisfy
the demand for berthing, but public assistance will be necessary to pro-

vide adequate launching facilities.
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TABLE K-22
SUMMARY -~ SUB-REGION A

COMMERCTAL NAVIGATION

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 2.9 3.5=4.1 5.1=7.7 7.3-14.8

INITTAL CAPITAL COSTS 1/

1980 2000 2020
Millions of Dollars 0.3 6.5 9.0

1/ Costs shcwn are for channel improvements. Alternative program
of off-loading facilities in Areas 2 and 5 has estimated costs of
$10 million and $6 million, respectively.

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
RegisteredCraft¥* 31,000 33,100 37,300 43,800
Total Craft 57,200 67,300 121,700 182,900

*Over 10 hp.

INITIAL CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Berths 0.4 0.8 L. 4
Launching Facilities Ol Lo 2.0




SUB-REGION B

This Sub-region is second in commercial navigation activity
in the North Atlantic Region. Portland and Boston are the major centers
of shipping and are expected to maintain their relative standing
throughout the planning period. Recreational boating activity is
high near the more urbanized areas of Connecticut, Rhode Island and
Massachusetts, and strong growth is expected.

COMMERCTIAL NAVIGATION

Areas 6 and 9 offer the greatest potential in Sub-region B
for continued commercial navigation development because of good harbor
areas, highly complementary land transportation development and a very
large tributary population. Area 10 also offers potential but is some-
what constrained due to lack of comparatively good harbors or comple-
mentary land transportation development. Areas 7 and 8 o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>