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i l i e  N o r t h  At  Lint  i t  Re g ion i 1 W a t e -  r Resources  ( N A R )  S t u d y exami  s - i
w i d e  v a r i e t y  t w a t e r and re it ed  land r es t ti r i  cc • net -dc and dev i c e — ,

in f o r m u l a t i n g  a h r i d , , ‘ e r d i n o t t ’ d  p rog ram L i  g u i d e  l i t  ure r i - s o t ,
dove lopt ’te i i t  and :i.in i g e r t t ’n t  in L i e  ~~ r t h  At  l a n  t i c  R i g  1 ii I l i e  St  ud y
w~is a u t h o r i z e d  b y  the 1965 W a t e r  Resources  P l a n n i n g  A L (t’ L Mui~~ 8U )
and t h e  19b 5 Flood C o n t r o l  A c t  (P1. 89—2 98 ) , and c.i r r i ed , u t  i i  icr
cuide t ines  s i t  b y the \-~u t c  r R e s o u r c e s  Coutti ii.

The re co mmend e d  p r o g r a m  and U t e r n at i  yes dt - v e  loped I or t i l l ’  ~~r t I i
A t l a n t i c  Reg ion  wi re p repared  u n d e r  th~ di r e c t i o n  of t i l e  MAR ~~t udv
C o o r d i n a t i n g  Commit t ee ’ , a p a r t n e r s h i p  of r eso ur c e  p l a n n e r s  repre e n t —
ing some 25 Federa l , r eg io nal  and S t i L e  ag e nc i e s .  ‘l i te  ~AR St ud y
Repor t  presents  th i s  p rogram and the  a l t e r n a t i ve s  as a t t ’arni’s’ rk f r
f u tu re at t ion  b ased on a p iano ing  p e r i o d  r u n n i n g  t h r o u g h 2 ( 1 2 ( 1 , w i t h
b ench mark p l a n n i n g  ye ars  or  1980 and 2000

The p la n n i n g  pa r tne r s  focused  on t h r e e  m a j o r  o b j e ct iv e s  —— N at-
ional  Income , Regional  Development  and E n v i r o n m e n t a l  ( l u a l i t y  — — in
developing and documenting the Information which decision—makers will
need for manag ing water and related land resources in t h e  i n t e r e s t  or
the peop le of the North Atlantic Reg ion .

In addition t i  the  NAR Stud y Main Report and Ann ex e s , t h e r e  ire
the fol lowing 22 Appendices :

A History of Study
B. Economic Base
C Climate , Meteorology and H y d r i l ugv
D. Geology and Ground Water
F Flood Damage Reduction and W a t e r

Management f o i ~ M a j o r  Rivers and
Coastal Areas

- F. U pst ream Flood Prevent ion  and
“ s c  ~~~~~ ‘ Water Managerient
ii ,~ ~~~~~ C. Land Use and Management

H., M inerals
• , ~~— I. Irri gation

J. Land Drainage
- k .  Navi gation

L. Water Quality and Pollution
-~ 

- - , . •. M, Outdoor Recreation

• N . Visual and Cultural Environment
- • ‘~~~~ 0. Fish and Wildlife

P. Power
Q. Erosion and Sedimentation
R Water Supp ly
S., Legal and Institutional Environment
I. Plan Formulation
11. Coastal and Estuarine Areas
V. Health Aspects

WATER RESOURCES NEEDSAND POTENTIALS FOR AN E X P A N D I . v ( ;  S~~( ’I E 7 Y
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SYLLABUS

Commerc ial and recrea tional navigation have been and will be
a signif icant fac tor 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,
eros ion, fish and wildlife, landscape quality and other aspects that
mus t 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
res ults are summarized by Region , by Sub—region , and by Area , the latter
analyz ing tonnage magnitudes and possible development programs for the
more active ports.

Throughout the World , the trend is toward use of increasing ly
larger vessels , espec iall y for the transpor tation 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 , benef its may be of a sufficient magni-
tude to juslify 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 u regional deep—water port or ports. A survey scope study for this
area is expected to be :rnitiated 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 cap ital costs are given
for berths and launching facilities . No attempt has been made to dis-
tinguish between private and public expenditures , the assumption being
that public funds will be used to satisfy those needs not met by private
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 ‘b ard of Engineers for Rivers and Harbors , U. S. Army Corps of
Engineers .

PURPOSE AND SCOPE

PURPOSE

Appendix K includes estimates of the range of future water—
borne commerce , in terms of total tonnage , in short (2,000 lb.) tons ,
f or th e 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 Environmental 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 exten t of de-
velopment required to accommodate these craft. ..

S COPE

~~~An examination of the cond i t ion , 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 .

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

K-I
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STUDY RELATIONSHIP

Appendix K and its data and conclusions must be used in con—
nection with other appendices when cons idering wa ter resources because
navigation activities relate directly and indirec tly to many other water
and related land resources activities. Sufficient quantities of water
mus t be maintained in the wa terways to suppor t navigation, and navigation
activities directly affec t wa ter quali ty and the aes thetic and visual
qualities associated with water. Economic activities supported or
spawned by navigation have a strong influence on wa ter supply, as well
as on industrial pollution loading . Finally , navigation , more than any
other water resources—connected activity, is controlled by fac tors 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 examp le , improvements to nearby Canadian por ts will mos t likely
affect the commerce handled at ports in the northern portion of the
Reg ion. 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 .

K- 2 
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CHAPTER 2. METHODOLOGY

COMMERCIAL NAVIGATION

This chap ter exp lains tile procedures followed in estimating
fut ure 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 app lication of the methodology for Area 2 con-
cludes this chapter .

PROJECTED COMMERCE

A range of prospec tive wa terborne 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  Qual i ty . The fol lowing paragraphs present  the methodology
used for  p ro jec t ing  commerce .

The f i r s t  step was to determine the National  Income projec-
tions to 2020 . This object ive 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 %  hig her
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 permanen t physical damage required to accommodat~ 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 m e t h o d s .
Where available , data from recently comp leted or c u r r e n t ly  underway stud-
ies f or an area wer e used , and , where app licable , updated for chang ing
condi t ions . If an area stud y was not a v a i l a b l e , the 50—ye ar s tud y
perio~ was brok en down into  three inc rements  —— 1970—1980 , 1980—2000 , and
2000—2020.  The 1970—1980 AGR was d e t e r m i n e d  u s i n g  h i s t o r i c a l  r ecords  of
annual tonnage . The 2000—2020 AGR was assumed to be 2 .3~ as d e r i v e d  f r o m
national historical analysis , unless the area ’s development  was ex p e c t e d
to be significantly above or below the National average . The 1980—2000
period was chosen as a transition between the first and last plannin G
periods . The 1970—1980 ACR determination requires further explanat ion .
AGR ’s for time 19—year period l949—~ 967 and tile 10—year period H58—1967
were’ calculated and analyzed to determine a current growth rate. T h i s
in turn was adjusted for the conditions listed below to determine the
AGR to be used in the 1970—1980 period .

K— ~
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Conditions for which the current AGR was adjusted downward to
determine 1970—1980 AGH:

• prospective land transportation development was evaluated
as being competitive or non—complementary to navigation;

• waterways are affected by physical constraints on development;

• facilities are inadequate and do not have room for expansion ;

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

• t r i b u t a r y  production does not include commodities moved
through the port; or

• consumed commodities arriving through the port can be
eas ily substituted for locally.

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

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

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

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

• there is expected to be no port competition within 50 miles .

DEVELOPMENT PROGRAM S

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 tile tributary area. ~~ Pd) will
generate maximum commerce , navigation improvements would be greatest
under th is  o b j e c t i v e .  The progra mT s presen ted  in Chap te r  5 . “ Sit h — r e g iona l
and Area Summaries , ” are the m a x i m um improvements  cons ide red  f e a s i b le  in
each Area for  the years  1980 , 2000 and 2020 . They t h e r e f o r e  are con-
sidered to be the Regional Development progranm .

National Income programs would emphasize the 1) oOt  e t t i c i e m i t
movement of commerce in the area. As identification of Ni proGrams
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would require detailed investigations of costs and benefits for prospec-
tive commerce , which is beyond the scope of the NAR Stud y, NI programs
have not specifically been identified in the Area Summaries. However ,
as time 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 al lowing time meeting of pro-
jected needs . It should be emphasized that time state of time art of
environme n ta l  impact evaluat ion is In a p re l imina ry  s tage . 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 knowled ge indicates that cargo d iver-
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
al ternat ive  has subs tan t ia l  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
cha:tp ioned 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. Shi ps only are compatible with th eir
scale . Replacing ships with speedboats or with bathers only is to
misuse them and in terms of Environmental Qualit y , to create a no i sy ,
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 envi ronmenta l  enhancement .

Program costs include only initial cap ital investments , and
were calculated from minimum dred ging and facil ity requir ements at l~ 7O
prices or adapted from similar projects discussed in various technical
publications . The costs are order—of—magnitude only . Althoug h no
attempt has been made to develop annual cost and annual benefits ,
Chap te r 3 , ‘ Technology Assessm ent , ” does present generalized data for
e s t i m a t i ng t r a n s p o r t a t i o n  s av ings  f r o m  waterway improvements for deep-
draft vessels. No attempt has been made to estimate time cost •m ssoc i—
mted with loss in e ffi c ien cv due to adoptIon 01 m m )  ob ~e ct 1v e  ot lm , ’m
than NI.
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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 ar e identif ied for many
Areas wi thin the Region based primarily on past trends and distribution
patterns . Emphasis is upon improvement of present channel dimens ions
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 environmental 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 dep ths of 90 feet to enter into world commerce . Vessels presently
under design will require dep ths greater than 90 fee t , 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
Reg ional 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
Reg ion covers the Atlantic Coastal area from Eastport , Me., to Hampton
Road s, Va., and is bud geted 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
Reg ion. However , analysis of this effect is beyond the scope of the
NAR S tudy due in large measure to the uncertainty of the best location
of such a facility . At such time as a deep—water  po r t  is to be const ruc-
ted and the location determined a reanalysis should be made of t h e find-
ings of this Appendix. Port improvements to efficientl y handle commerce
f rom and to the deep—water  por t  may d i f f e r  s i g n i f i c a n t ly  f rom tile de-
velopment programs in thI s  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  p r o j e c t i n g  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 d i f ferences  in popula t ion and income did not significantly
change the project ions of c r a f t .

PROJECTED CRAFT

Future boat ing a c t i v i t y  is presented in term s of numbers of
registered craf t  and of total  c r a f t .  The es t imate  of registered craft
was derived b y app ly ing 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  c r a f t  assume d there was a boat for each outboard motor
estimated to be in use. Participation days per capita were estimated
by:

Log e (Y=l) = 0.52 Log e X — 3.63 (1)
where Y = part ic ipa t ion  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 cap ita to the
median population projections of Appendix B.

DEVELOPMENT PROGRAMS

It is beyond the scope of the NAR Studs’ to suggest p arti cul ar
public programs with respect to launching ramps or b e r t h i n g  f a c i l i t i e s :
First , because ~imey are site specific; and Second , because private
capital can be expected to satisfy a part of the demand for faci l itie s ,
par ticularly in the more heavily used recreation areas . A qualit ative
appraisal of the degree of public participation required is o r e s e m i t e d .

Maryland was assumed to be r ep r e s e n t a t i v e  of recreat iom l al
boating in the Chesapeake Bay area , as was New York In a l l  other a r e a s .
It was assumed that registered craft under 16 feet in length and a l l
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non—registered craft would be trailered , and that larger craf t wo uld be
permanently ber thed on wa ter, either at private or public facilities .
According ly ,  67% of the registered c r a f t  in the vicini ty of Chesapeake
Bay would be ber thed , while 26% of regis tered craf t elsewhere in the NAR
would be berthed. The representative capital cost of a permanent berth
was cons idered to be $1,000. (2)

Trailered craft are assumed to use launching ramps , and the ir
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 resu l t ing  costs shown can be considered representative
ot the initial capital investment for either EQ or RD development.
Boating facilities and land—use controls are considered to support an
EQ objective by direc ting where boa ting w ill take place . Boating
facilitie~ are considered to support an RD ob jec t ive  b y s t i m u l a t i n g
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 . I t  is assumed that public funds will be used
for recreational boating only in the event tha t  pr iva te  f a c i l i t i e s  do
not satisfy needs . Public sunport will be required primarily in Areas
of low popula t ion  densi ty . However , the Area Summaries do ind ica te
whether public support is expected to be high , moderate or low .

EXAMPLE OF METHODOLOGY APPLICATION

Area 2 is the first of tile 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 activit y,
to d e t e r m i n e  and screen a potential development program , and to estimate
costs.

CO~~4ERC I A L NAV IGA TI ON

Projected Commerce

~aterborne tonnage increased at au annua l rate of 5 .8% f o r
the  19 y ear s  p r i o r  to 1968 , b u t  showed o n ly  a 3 . 3 %  AGR in the most  recent
10 year s  of t h at  per iod . The t r end  of commerce to Increase at  a d e c r e a s—
i tu g r a t e  led to the  si lec t  Ion of 1. 9~ as t i m e  c u r ren t  NE A G R .
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The NE AGR , 1970—1980 , was es t imated at 2 . 3 % , 0 .4 %  greater
because of the prospect of increased pe trole um tonnage , the availability
of good petroleum handl ing  and storage facilities , and a loca tion 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 s ucc essf ul compe tition by
other  common shipp ing , tIme influences of low population , and the of f—
setting positive and negative aspects of the waterway dimensions .

The NE ACR , 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
transitio~ between the two , would then be 2.3% 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 , wil l  not be exceeded dur ing
the program period.

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

Development Programs

Analysis of histor ical and pr ospective commod ity 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 na tu ra l  depth of 30 fe et for a channel
width  of 600 fee t , and 40 feet for a channel width of 500 . Vessels of
35— foot  d r a f t  cur ren t ly use the waterway wi th  the aid of some local
dred ging in the vicinity of the terminal facilities . For these vessels
the waterway is hazardous due to s t rong t ida l  cur ren t s  and the presence
of two rock pinnacles on the east side of the na tu ra l  channel. The
waterway above Bucksport  was also descr ibed as haz ard ous , with author-
ized pro jec t  depths of from 13 to 22 f e e t.

The 1980 program provides  fo r  a project depth of 35 feet with
adequate  widening in the waterway below Buckspor t .  The i n i t i a l  cap i t a l
cost es t imate  of $300 ,000 was calculated by multi plying the volume of
rock to be removed b y the cost of dred ging .

The 2000 developmen t program providing a 40—foot depth to
Buckspor t , to take advantage of t he  g r e at e r  t r a n s p o r t a t i o n  sav ings  torn
la rger  vessels , would require  minor  dred g i n g  a t  an estimated cost ol
$500 ,000 .

K—9

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _  
____  

- .  — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - ~~ - - -  ~-~~—--- - ——---—— —-——~~ --

Simi larlv , time 2020 program wi tit a 4 5 — f o o t  depth to Bu c k s p o rt
would cost an es t i m a t e d  $1 ,000 ,000. Deepening of tim e harbor to an even
greater depth could be accomp lished at a relatively minor cost , althoug h
prospective commerce indicates that deepening below 45 feet will not be
required. Tile 2020 program also provides for deepening to 35 feet above
Bucksport , at an estimated cost of $35 million . Time 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
r iver , where na tura l  60—foot  dep ths  are avai lable .  Commerce a f t e r  the turn
of the cen tury  should he favorable for such a facility, which will cost an
estimated $10 million . (3) Such a facility , with poss ibl e p ipeline dis-
tribution of petroleum products , may be desirable under the EQ objective .
An additio.’.al alternative for achievement of the EQ objective , would be
the increased use of pi pelines for  the  import  of petroleum products . The
present  p ipeline between Por t land and Bangor could be expanded for this
purpose.

RECREATIONAL BOATING

Recreation Activity

Coast Guard publ icat ions  provided da ta  on the r eg i s t e r ed  aoats
by s t a t e , 1967—1968 (5) . The Ci ty  and County Data Book 1967 pr ov ided
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 p leasure
craft. No change in the ratios of boats to peop le ,or facilities to
boats was considered through 2020 , bu t  i t  is be l ieved  t h a t  these r a t ios
w i l l  increase wi th  t ime .

Recreat ion Costs

I t  was assumed tha t  present  craft have adequate facilities .
There was no local data regarding t i le r e l a t i o n s h i p  of c r a f t  to l a u n c h i n g
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 tile facilities can only be
considered order of magn i tude  at best  fo r  several  reasons .  Tiuet - ’ is no
c e r t a i n t y  t h a t  boats  owned In Ar e - i  2 w i l l  be used in A r e a  2 , and the re
is no p r a c t i c a l  method fo r  e s t i m a t i n g  t u e  n u m b e r  of o u t — o f — A r e a  c r a f t
t h a t  m i g h t  have to be accommodated In Area 2 .

Costs  shown t or l a u n c h i n g  f a c i l  I t i  m ’ s  ar e  e x pe c t e d  t o  be p r e —
don m a  t o  lv pull i i  c expend i t ~mre s  h e r  muse  of t i u t ’  I ow pop tu  I a I i aim dens i t
i round most  b o a t i n g  w a t e r .
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Berths are expected to be cons t ruc ted  by pr ivate  e n t e r p r i s e .
Their  mos t l ikely location wi l l  be in the southern  t h i r d  of Area 2 ,
where the population is concentra ted .

Project ions for  the othet 20 Areas were derived in the same
f a sh ion .
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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 peop le and supp lies over
non—bridgeable wa ter bodies , and continues today because no nation is
self—sufficient in the material and goods needed to support the modern
way of l i f e .

Only the airp lane can compete with ships for trade between
continents , and consequently ,  the force behind technological advancement
lies in the competi t ion between shippers . On the domestic front , navi-
gation must compete with the trucking , railr oad , aircraf t 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 u t i l i zed  in commercial  navigat ion  may be classi-
f ied in thr ee ca tegor ies —— 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
hav e 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 caus ing shipp ing 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-
at ing cont inuing pressure for United States port and harbor developments
of unprecedented dimensions . Since depths  have a major influence on
vessel s ize , shi p owners and operators  are p a r t i c u l a r l y  concerned with
the growing inadequacy of ex i s t ing  F e d e r a l l y — c o n s t r u c t e d — a n d — m a i n t a i n e d
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 22% while deadwei ght tonnage expanded some 96%.
The increasing size of tankers and bulk carriers accounts for most of
the growth in tonnage . Although general cargo freighters comprised
nearly 60% of all vessels in the fleet on January 1, 1960, the average
size of these ships has increased only moderate ly since 1960. On t u e
other hand , the average size of tankers and bulk carriers experienced
i ncr e a s e s  of 78% and 196% , respective ly, during the same period.
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Tankers

Table K—l indicates the comparative trends in average size ,
speed and T—2 tanker equivalents for World and United States tanker
flee ts from September 1945 through June 1969 . At time beg inning of rilis
period , the T—2 tanker , w i t h  a 16 ,700—ton capacity and a design draft
of 30.2 feet , requiring depth s of 35 feet , was time 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 aas 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
bu i l t  and operated worldwide , changes in time size c i l a r ac t e r i s t i c s  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 time Limited
States , and manned by United States crews . The h igh  construction costs
and crew wages resulted in the war—built T—2 tanker remaining predomi-
nant in the U. S. f l ee t  through the mid—l950s , 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 witil 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 aumber 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 time maximum size
which can be accommodated with full loads at most U. S. coastal ports.

Dry—B ulk Vessels

While paralleling the general upward trend in vessel size
exhibited by their tanker counterparts , ships designed and built for
dry—bulk cargo trade ilave tended to be somewimat smaller in s ize . Til is
development is most like ly due to a variety o factors including varia-
tions in cargo densities between commodities which tend to limit vessel
utilization ; the fact th at ports and related industrial comp lexes served
by these carriers are more numerous and more widely dispersed than f o r
petroleum shipping ; and time need to provide more specialized shore—based
load ing and discharg ing facilities whicim are designed for handling par-
t i c u l a r  commodities and/or  wi th  t i m e  overall dimensions  of t ime  vessels
themselves .

B e f o r e  1950 , t he ty p ica l o c e a n — g o  in ’~ b u l k  ore c a r r i e r  w as  l ess
than 25 ,000 d . w . t .  in size , most being of 10 ,000 to 11 ,000 d.w .t . c i —
p a c i tv .  Po r t s  imaving  channel  depths  of 32 to 35 t e i L w e r e  g e ner a l  Iv
adequate  to accommodate t ime vast  m aj o r i t y  of b u l k — c a r g o  v e s s e ls .  I n
the  mid—1 95Os , c o n s t r u c t i o n  cen te red  on 30 , 000 to  50 , 000 d . w . t .  S i .~es
t a r  w o r l d w i d e  vessel movements. A q u a n t um jump in Vesse I s i  ~e I
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TABLE K—l
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)  Equiva len t  1/

End of Uni ted United ~~~~~~~tTi~1Ted
Year World States World States World States

9—1—45 12,400 14 ,800 12.9 13.7 0.66 0.83

1949 12,800 14 ,900 13.1 14 .1 0 .69 0.86

1950 13,200 14,900 13.2 14.2 0.72 0.87
1951 13, 500 15,000 13.3 14.4 0 . 7 4  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 15.1 0.94 1.08 . 

-

1957 17 ,100 18,000 14.4 15.2 1.01 1.12
1958 18,000 18,800 14.6 15.3 1.08 1.18 - -

1959 19,100 19,700 14.8 15.4 1.17 1.25

1960 20 , 200 20 , 500 15.1 15.6 1 .25  1.31
1961 21 ,200 21,700 15.2 15.7 1.32 1. 40
1962 22 ,100 22 ,500 i5 .3  15.7 1.39 1.46
1963 23 ,200 23 ,300 15.4 15.8 1.48 1.52
1964 25 ,300 24 ,200 15.6 15.9 1.62 1.58
1965 27 ,100 24 ,800 15.7 16.0 1.74 1.63
1966 29 ,200 25 ,000 15.7 16.0 1.89 1.65
1967 31,100 25 ,300 15.7 16.0 2.01 1.66
1968 33 , 700 25 , 800 15.8 16.0 2 . 1 9  1 .70

6/30/69(Est) 35,000 26 ,000 15.8 16.0 2.27 1.71

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

Source: Sun Oil Company ~~~~~ sis 1949 — 1968
U.  S. Mar i t ime  A d m i n i s t r a t i o n
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place in 1954 and 1955 with the construction of timree 60,000 d.w.t .,
39—foot draft vessels. However , these vessels , with their 116—foot
beams , cannot transit tile Panama Canal. Ore—carrying ships of from
70 ,000 to 100 ,000 d.w.t. capacity have appeared in increasing numbers
eac h year since about 1965. Historical trends in dry bulk fleet size
d i s t r i b u t i o n  in the World fleet for tile per iod  f rom 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 pres en tly comprise about 4% of the total deadweight
tonnage in the  World bulk fleet. From 1959 to 1969, the average size
bu lk  ca r r ie r  increased f r o m  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 ca r r i e r s  p ly ing the North Atlantic Region ’s waterways is toward
larger vessels. ~‘1anv of these vessels have dimensions and loaded drafts
wlmich exceed the theoretical design limits imposed by the existing chan-
nel dimensions , taking into account tile need for a minimum allowance for
5 feet under time ship ’s keel to permit safe navigation. For examp le , in
reviewing the trends for vessels utilizing tile Delaware River , it is
observed timat tile number of inbound ocean—going tankers with drafts
g r e a t e r  than 35 feet have progressively increased from a total of 66
a r r i v a l s  in 1955 , about 1.6% of all incoming tankers , to a total of 992
such vessels , or 34% of t ime t o t a l , in 1968. Even more dynamic  are tile
increases repor ted  in maximum vessel d r a f t s  d u r i n g  th is  p e r i o d .  In 1955 ,
tile 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 imp—river to r e f i n e r i e s  in
tile P h i l a d e l phia  a rea .  Sp e c i f i c  data  on i r o n  ore vessels  is not  r e a d i ly
a v a i l a b l e .  h owever , vessels of 3 9 — f o o t  draft regularly use the w a t e r w a y
and a vessel  hav ing  a 4 3 — f o o t  d r a f t  was r e c o r d e d  in 1967.

E X I S T T N ~ FLEETS

Tankers

Tab le K — 3 shows the s i z e  d i s t  r i b t ~t ion of For e1m ~n an d  I n i ted
States f l a g  t anke r  tonnage in s e r v i c e  and under  cm lm str uct ion a t  t i m e  en d
of 1968. A n a ly s i s  of these data indicates t i m e  f o l l o w i n g :

• Ports having n a v i g a t i o n  c h a n n e l s  o t  ~0-- foot depth can a d e 1 m i t  clv
m c  c~~’un ~date  onl y abou t  34 of t ime  ox I st ing  t or m I g n — f l a g  I o m m n i m~ m and a im o m i t

77~ of the U. S. tanker fleet.

• About  75% o f  new (I idweigh t t o n n i m ~c .-ing 1 .ui it or tot -i gn —
r eg  i s t r - y cons I s I s  of v e s s el s  ~‘ r m m t e r  11 1 1 1  200,000 d.w . t . , wlu r em-i on l v

K- ho
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3. 57~ ci t  ~JxisL L ng forei gn vessel t~c m n R -  is m c c o u n t c - u  t s r  by V e - s i lS i l l

ti m is s i ze r a ng e

• gitli t i l e  coi_~n lcc L i c ) i i  of ~‘~- - -~~ - l s iccc’ ~ under c c (- ,truct jon , t h e
c ir e s en t  n r e d o i ’ i i n a i m t  s i z e  g r I I I I ( m  of 30,000 to l u h . 000 i . u . t  . in  t c b r —
e l i _ n  f l e e t  i~- i l l  be r m -p l a c e d  by t a i m k ~ - r s  ot  2 u u , 000 t o  1, U , f l C :  i _ . W . t .  s i z e .

• Cent rast -d ‘ [tim I o r o i g n — r e g i s t m - r - _ -d t a n k e r s , C o i l n i - O  s i z i-  dis—

t r i b m i r i o n  f o r  t i m e  L’ . S.  f l e e t  w i l l  m i m i m r gv  I i t t  l i -  r e l at i v e  ch cs 1 i n  t I m e

i~-:- c d i a t e  u t u r i , al t i m o m m i _ i m  , i  f e c -  o r d e r s  f o r  t m n - i~-r - i- x c o - I i i ~~ - 1UII , IUIJ

cI . : -: .t .  ‘~err’ placed sith L m ~jteJ S t a t c - - Sn j i . ’ v a r m i s  d m i r i i i - , 1 ,  a i i m :  I i c

ea rL  part ( c t  19 0 . ‘c u d  i n i _  t i c  m u t t  crc::: of - i_ s c 1 ot : Cs  - C [ c l i i  01

po l i ci e s rcac -arUing A l a sk a n  o i l , t m f l -c i_ - ‘ I I I  i t  101-  U .  S. r~~-- m s t r - -  ‘r a—

i i  ( l O i _ 1 O 5 t i C  t i e t r ~m i 0 u i  t r i d 5 .- ; ’ ~’t l  1 e n er a i l v he  i i  [ t i C  C O  aCi ~~I i t  CU ,
d . w . t .  S I C e .

D r y — S u l k  V e s se l s

As ot ~ J a n u a ry  1, 1070 , t : R  -Sc r i , ! a r - - — b t m U - :  I u c t  n u m n h e r ~ e 2 ,15~
v ess e ls  h a v i n g  a t o t a l  c L - a d s c i giit t c I I Cf l i _C e  c m l  So , -. , I O  , of  i - - h i _ l i

s- m s a c c~~u n L e d  for b\- vessels ot less t l i ;mn 30 , U m J U d . s .  C .  S i  0 0 .  i i i ’  1~~-

k — -c shows time t u n n a ~ -~ - s j o- d i  ~,t  r i b c mt l o n  - ‘ ‘ I C r  i O r -  c c i )  l i _ i _ S  i :c ) 31 i1 )  i t  ic . ’I i

o re / o i l  and b u l k / o i l  typ e s : and O t i s - i _  0 1 1 1 0  e r r  h r - . r i -s ! ’e c  t i ~~’e lV , I t
v i i i  bc  n o t e - I  t i t i C  f o r  v - s s e l s  i a n _ c r t i t  in 30 , 000 U . - : .t .  • t i c) l iii ’ S I c

r u m  p i s  p r i  don ut i it  L t L l i t  L c I S i ) i 1 i  L i o n  I c - - /  i .1  t V c ~~-e-~ c i s  t i n t
to c l u s t e r  in s i z e s  l a r - p - r  t i n i c ~ uU ,000 d . - - . i .  L i  m~is been c - s t  1 ’ i _ m t e C

t i m a t  a b o u t  S O .  c m l  c u i _ m t m i~~1at i o n — c ~m r r i - r  1 1 1 : 1 0 1 c c  i -  i - - i _ : :~~l i c V c - i _  iii m~-tr olccm:::
t r a des  and t h ey  f U r L h - r  a c s m 1 a I -  t h a t  L i m e  i _ m i  c r  i i _  t c t  n e c  b u 1 d / ~~i l  m l
o r e / o i l  v a -S-ic - i del iverie s ic - il l be lj k e s i s c - c L o v e d  i n  l i l t -  i ) f l : C -~l i a C c

-: f u t u m

j a b  i i -  K — 5  sh ows  t i m e  d. . m I ’ -:, i c I m t  t o n n I l c e  d i s t  I ibu tion c m l  ci-

b u l k — c a r r i e r  vc -~~si- I c o n s t r u c t  ion  is I t  l . m : 1 1 m : I r ~~ 1 , 1 97 0 .  O t  p m r t  i c i m l i r
s i g n i f i c a n ce  is t i m e  f~ic t  t h a t  s l i g h t  I ’: :~~‘r ~- t h a n  I 1 m e — 1 ’ m c i t i c  o t  1 : 1 1 5

ne ’~- t o n n a g e  i s  a c c o u n t e d  f o r  by  i d - I l l  i no I I o n — v c - s s t i l s  l a r er  m a n  I ~0 , 000
d . m-: . t . l i i i  ave  r age  5 i z i  of v e s s e l s  c i i i  c m  rdc r ic-as 59 . 100 0 . is . I . ~- r m g a  i d
w i t h  th-_ - average  30 , 800 d . w . t .  f o r  vessels in t i m c  e i - i - L i c m g  U i _ i _ — i _ m i l k
f l e e t .  Nou i e of  t h e  new s i m i p s  a r c -  h C m u g  b u i  i t  - - r  A o c - r  ic m : i  r i _ g i s t  r v
:ml t i o u i m ~Im many a r -  likely to be used in 1 .  5. p e t r o l _ m i  :m mid i r o n  O c
f ’ r c - i g m m  t r a d e s

I - 1 _ — i _ t _ Rl : -— l_ I-:ET ((°tI ’m ) 5 l f h i -~S

II I’ co i n po - ) i t to n  ~iuid  V e i l S  1—size di s t r i b t i t  i c o n  - - I  m m t c m r c -  i l C c i 1 1

C I I  i ng t inker amid bulk car ri tin I li - c - I -  w ill 0 c ’c - l i m i  on a number of lul l c J i —
d , t m c m m d c n t  m i i i  re scmmilv indet - i ~: - - i n a t v  f a c t o r s .  \ l t l i o m m m ~im t m c ~~ t t ic - nIs

~

- x is t i i i  v - - - ; - ; c -  1 cii,m r i ~ t c  - r is I i i_ s , new sit i ps c i n d e r  ( ‘ I t s  I r Im t I Oil , 1 1 1 1 1 -  - i _ i  cl
in d cmst rv p i - cicci for p o r t  development :umd h i i t i - u i d e d  vc - i-i~~e i  m m i i i 1. - m t  icon ‘i
v ide m bas is t or c-st [m at I ng Ii - c -  c -u mp o s  i t  i c m f l  of fleets in t : m -  i - - iS I c -
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5150 DISTRIRUTIiS OF :~: 1 S L 1 h ’ - ‘Ui ~k (.1\l t}t l hiI S

AS ~iI :  JA. -L~~t~ I . L ! : s
(lJe - m d ~c- e i g i i t  l s ; l t m m -  i n  I t i o u s a r i d s )

-I:--

Co ; ; i lm  i t ic  - (I  I I (  - - - C S i m i k

~~ D C L  Sr c c i c p  Ore Carriers Carri er- -; C a r r i e - u -  l , I t ; m l  ~~l m t a i
1 1)13 (3 ton—,) I c m 5 -1 m) m l m  I ) I

-cc.-

::iec 30 178 3 , 7m g ~ - d l  82u 1 , 10” i , m—c i l , -.17 ~ 7 , m,c , I  , ; . 0
; I , — -,j  1, 11~ 10 i-+ ? 207 7 , 775 -- -‘ -c 8,s~ s 13 . 1
:cO— 513 8 370 14 s50 1 - ~ 5 , O~~5 ~~~~ c~I ,

() 7 ) )  10. .
3 0 — t i c)  3 3  l , J O o  2.~i 1 , 225  ‘i .’ ~~~~~~~~ . 7  8 , 1)011 1 1. 1
60—30 17 1 ,19 7 57 -~~, Uo8 52 3 , 4, 05 12i, 5 , - c 1 , 1  1 3 . 5
80—1 00 2 181 37 1 , 0 . 4 33 1 3 i 5 ~~~, 5.8
i-J0 i r i d o v c - r  3 -c i ’  U 1,~~L I 21 _ , o . c  3 _ I

I o t a !  2 7 3  u , 7 n ,  I I > 12 ,1_ i  1 , - i  , ,
1 I I J ~~~ ‘ ~~c , 1 0 . 11

Sour s: Fe :mrnlev S t: ~crs , .orld !tmjjk C~j rr i c rs . i- -m t m a r - . - 1 , 7 0

T A S L l - ~ K- S
S15i D I S T R I I t I T  I O N  OF I d I K  CARET ) CS

(5 OR D O R A S (1 J-  l A h t \ISi 1 ,
O c - a d m , c - i - h t  in lim mcms jcijs - f  L c , u i i t  Tons )

C o m b i n e d  i ) I n c - u  hu lk
i l l-: C r c l c I p  (r e  C t m j - r i c - r s  C . m r r i c - r -  C o r n  

- 
t u t u S i c - t i

(1 001) t Ill ) o D C I  1 1 \o I )  I S Dl-. J  I ) )  I

Unde r 1 ) 1 2-c — - 100 4 ,~~c 5 ( ) 201 -.~~5;-i 1 - . !
I I ) —  SO — — — (5 1  ) (~ , , l c 2 , ~ c 5 .0
+ 1 1 — , i) — — 1 I I )  17 7 4 1  18 781  2.5
o I l — S O  1 5 3 2 1 is  1 +  , O 4 ’~ 37 7 .1 ) 1 7  7 . 1

2 1 3 2  -+ 2 7 7  11 !,— .58 27 1 ,587
d O — i  UI ) 3 7 u -  28 2 , 0 15 2 1~~O 3 )  3 , 5 0  10.7
100—150 2 121 32 ) , 0 SU 1-5 2 . 1 1 - c  I .~ i~, 321 2 2 . 7
1 ,O ;ni d c m V i r — — c - ~ -

- 
. I 3 - — - — . - •  7 , 54 1 _ ‘ c c

..“or ld 1 1  7 1i,  H i  1~. , c , -
’ i t u L 1 1 , 1 l i  -+ 81 _ t - -~, -U

so I c re i t l c i m r f l l m - v Ic ~~~~~~~~~~~ C c m r l d  1 1 1 k  C - c u r l  c r , - l - r m m r v  1 0 7 ’ )
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future with a reasonable degree of confidence , forecasts for periods as
l o n g  as 50 n-ears are admittedly speculative . Fleet compositions 25 and
50 r e I n s  hence are likely to bear as little resemblance to e x i s t i n g
I t e e t~ as today ’s vessels resemble their pre—1950 counterparts. Time
generall y—accepted economic life of ocean—going vessels in the bulk
t ra d es is considered to be 25 years or less , in some cases as little
as 10 v e I n s .  Because of the rapidity of change in World shipping and
vessel tecimnology , many vessels curren tli_ ’ under construction or planned
to be built oyi-r t h e  next few years will be economical l y obsolete be-
fore 1995. The vessel—size distribution at any given t ime will be
prir4cipallv determined by a conmbination of physical and operational
constraints; governmental policies of trading nations ; economIc factors ,
technological developments in cargo handling and ocean transportation ,
and , in time fir.al analysis , by the management decisions of corporate
finns and individual shipowners and operators . Concern for the marine
environment and pollution hazards associated with dredging of deep—
draft h arbors 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
proh ib i t i ve  as to ultimately limit the size of vessels in given trades
and the locations where their use will be tolerated. These considera—
tioas , together with the additional investments required for channel
deepening and provision of ancillary cargo handling, storage , and
distribution facilities , mus t 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 tli~- vessel size distribution
for world tanker and dry bulk fleets In 1973 and 1983.

Tanke rs

In develop ing the above projected frequency dist’~ibutions , it
was assumed that vessels would bc retired after 20 years , and maximum
vessel sizes would be 300,000 d.w .t. by 1973 and 600 ,000 d .w.t. by los)
for tankers and about 200,000 d.w .t. size for dr_ -bulk carriers. -\ltim ou g h
tankers of 500,000 d.w.t. have already been desi gned and \‘ess& ls of 1
million ton capacity are thought to he technically feasible , maximum
tanker size is expected to be under 500,000 d.w .t. for time next sevt - r m l

years. Vessels larger t han  150 , 000 d . w . t .  w i l l  dominate time longer—
haul crude petroleum trades wIm ile 80,000 to 125,000 d.w.t . class tankers

will be emp loyed in trades where cargo volume is Insufficient to justif y
the added investment costs In offshore termina l facilit ies but which ar c -
still capable of entering a number of ports at , or near , mi -sign draft s .
\~css€ .1s less than 80,000 d.w.t . size will be used primari ly in handling
petroleum products and in relatively short—haul trade . Based on t i c - ahc cvc

K—Il
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TABLE K—6
PROJECTED VESSEL SIZE D I S T R I B U T I O N  —— 1973 ANJ) 1983

DWT SIZE Number of Tankers
(1,000 tons) 1973 1983

Under 20 1, 611 1, 337
20—40 928 456
40—60 500 317
60—80 292 429

80—100 272 760
100—125 101 397
125—150 16 48
150—200 95 224
200—300 100 371

400—600 — 45
3,915 4 , 384

Number  of D~~~—B u lk  Car r ie r s
1973 1983

Unde r  10 468 136
10—20 578 368
20—30 495 636
30—40 262 355
40—50 129 254
50—60 122 196
60—80 104 218
80—100 31 76
Over 100 8 22

2,197 2 ,2131

Source : Oceanborne Shipping : Demand and Technology  Fo re cas t
Litton Systems , Inc ., June 1968

freqimencv distributions , time average size tanker in the world fleet will
be about 43,200 d.w.t. by 1973 , and tmppro xima t c - lv 80 ,000 d .w.t. in 1083.

Dry~ Bu1k Vessels

C l i i  I c  t i m e  s im I le  economic  i n c e n t  ives c - N j  st is fur lom ig—im au l
pet r o l e c m n c  movements , t im e  s i z e  d i  st n i l ) u t i  on of I u t u r t -  d r y — b u l k  - : I r o m -
fleets , including ore carriers , ii - ; c - i - t i_c -c t i -d to be co n c e n t r a te d  in \‘c ’ s Is
less  t h imin  80 , 000 d .w . t . s i z e .  A b o u t  o n e — h ;m i  f of t i f l -  i _ r I  c c l  + d  198 3 1) 111k

c a r r i e r  f l e e t  w i l l  cons i s t  of v e s s e l s  t i nde r  30 ,000 d.w.t. , w i t h  vessels
r u l m g i I m g  between 30 , 000 d .w .  t. and imO , 000 d . c5.  I .  - u m - m - u i i i m t  i u l g  for tmn c ct im er
357-~. Al t l m c m i m 0 i i  t Imt number o f  ~L t v — l c m m 1 k  - : 1 1 r  i c - I - s ~ fl t i m e  130 ,000 d.w . t .  t o
80 , 000 ( 1_ is ’ . t . cat  e5c)rv ire pro j c - e t c d  t o  : I c r c  t h m i c  d o i l b i c -  be~ is c 1’Ii 19; 1
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and 1983 , this category w i l l  comprise less t h a n  105 of time total f it-c t.
Time latter are considered t ime  l a rges t  s ize sh ips  t i m a t  s t i l l  maint ain
flexibility in terms of time draft limitations at most m ajor pont u l e a r .
Generally , ore carriers tend to be somewhat larger on the average ti ia im
time all—purpose dry—bulk cargo ship des igned to transport a variet y of
comnmodi t ies  and serve ports having limited capabilities as to draft
and size. Recently observed trends reflect construction of multi ple—
p u r pose type vessels (ore/oil—bulk/oil) which can carr\ either li quid 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 sel ect ive
trades . Time present physical dimensions of time 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
tine underway for a new inter—oceanic canal , whicim if construcr c -d , w i ll
determine the size of vessels to be accommodated in time future .

Unless navigab le depths in time Orinoco River in Venezuela can
be increased and maintained economically, or transslmi pment facilities
provided in deep—water locations , ore ships in time South America -U. S.
trade will continue to be limited to vessels of about 60,000 d .w .t.
w i t h  loaded d r a f t s  up to 40 feet. It is antici pated that t ime aver age
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

Remova l of physical c o n s t r a i n t s  imposed by present channe l
limitations will have a major influence on the size of vessels which
can be economically employed in f u t u r e  Regional petroleum and dry—bulk
t rades . The Litton Report and a recent study by tIme American Asso c iiti~u mm
of Port Authorities on the outlook of f u t u r e  vessel  s i z e s  fo r  t l i ~ U .  S.
offslmore trades provides the most definitive analyses of this s u bj e c t
to date. AAPA ’s forecasts of future sim i p sizes are similar to Litton ’s
and are essentially predicated on the assumption that change in some
fo rm is inevi table  and t h a t  U .  S. in te res t s  will undertake the pro-
grams necessary to accommodate c e r t ai n  of the l i r g e s t  vessels  tim o r der
to d r ive  t ime b e n e f i t s  associa ted t h e r e w i t h .  Time A-’O’A vessel size
estimates , while covering a broad range of possibili ties , are con sidc-rc -~l
to be particularly applicable to prospective future i m o v e m t m e n i s  c u t  I~ - r c - i gn
and domestic  crude petroleum , petrole immim products , and iron ore  t r o t  I I c
in time Region . For example , i t  is indicated th at , by thi c vc~ir  2000.
tankers  r ang ing  in s ize  f rom 150 ,000 to 200,000 d.w.t. or larger i m a v i m m 1 -
d r a f t s  of f rom 55 to 65 fee t  w i l l  be op e r a t i n g  j i m t ime c rude  pe t  rc u I c m m m
t r a d e  f r o m  the M i d d l e  East to time U .  S .  A t l a n t i c  C u i s t  . and from A i i m ~k m
to t i m  is area if the ocean route c u r r e n t l y  u n d e r  i nv e st  i ga t  ico n is I c o in S
f e a s i b l e .  From t ime  n o r t h  coast  of S o u t h  i\m er i  ca v c s s c - is  r an g i n o  I
80 ,000 to 150 ,000 d . w . t .  w i t h  d r a f t s  of 45 to  55 teet , ar c - time nmo rc-

likely sizes due to time relativel y short distance and o t h e r  factors.

L 
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It is understood that about 82% of impor ted  petroleum at Atlantic Coast
ports now comes from the Carribean area , princ ipally Venez uela , with
the remainder divided between the Persian Gulf and the Mediterranean .
Channel limitation of the present major supplier of crude pe troleum ——
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 m u l t i p l i c i ty  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 wil l  average consid-
erably less. Long—distance , large—diameter overland pipelines fr om
traditional refining areas on the Gulf Coast to major markets in the
North Atlantic Region now offer effec t ive compe tit ion with coas twise
t anker  movements of clean petroleum products. Future movements of
coastwise products will be dependent primarily on the relative eco nomics
of tankers  v i s—a—vis  p ipelines .

Currently considered pl ans to pr ovide channel dep th s of 50
feet at the principal U. S. iron ore receiving ports of Philadelphia ,
Bal t imore  and Mobile , i f  imp lemented , can be expected to exert a major
influence on ore carrier size limits for the United States in the
foreseeable  f u t u r e . Consequent ly ,  even thoug h a number of the World ’s
major iron ore simipping ports now have an indicated capability for
handl ing  ore carr iers  of 150 ,000 d.w.t. and larger with drafts greater
than 55 feet , i t  is unl ikely tha t  many sh ins  much larger than 100,000
d .w . t .  having loaded d r a f t s  in excess of 45 to 50 fee t  can be expected
tim the North Atlantic Region ore trade in time foreseeable future. In

F the even t  t h a t  new ore h a n dl i n g ,  t r ans s imipm en t  and d i s t r i b u t i o n  f a c i l i —
ties are eventually provided in time above noted ports similar to those
proposed f o r  handling crude petroleum tankers , it is conceivable timat
ore carriers of 150,000 to 200 ,000 d.w.t. would be used in those t rades
wimere shipp ing ports have commensurate facilities to accommodate such
vessels . As an examp le ,Tables K—7 t lm roug h 1K— b 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 ind ica t e  the effect that port development may have on future
waterborne commerce , or vice—versa.

ECONOMIC EFFECTS OF VESSEL S IZE

The objective of most cimannel improvement programs is to
facilitate the efficient transport of oceangoing cargoes. At present ,
time primary need for deeper channels is to serve those commoditi es
carried in bulk. Most of those cargoes in the descriptive category
of “gene ral cargo ” have been adequatel y served by channels of 35—foot
depths or less , amid there arc few harbors in time United States serving
the ma jo r  genera l  cargo trades that do not have a 35—foot dept im . Th is
is not to say timat future improv emen t s  w i l l  not  he r e q u i r e d  fo r  general
cargo , however; we are beginning to see a new gc mm c ration of c- cun t ai n e r—
shi ps being built with loaded drafts up to 40 Ic - c t  t i m i t  nov requIre
channels of 45—foot or greater dept im .

K — I L .



TABLE K— 7
SIZE DISTRIBUTION OF FUTURE DELAWARE RIVER

lAN KE R FLEETS FOR PERSIAN GULF AND NORTH AFRICAN
CRUDE PETROLEUM TRADES , 1975—2025

(Figures  in p ercen t  of t o t a l  commerce fo r  each t r ade )

DWT S IZE

~~~0O0 tons) MEAN DRAFT (feet) 1975 1980 2000 2020 ~0I 5

50—FOOT 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  — 5 15 20 20

Total % 100 100 100 100 100

Average Dwt. — 87 ,500 94 ,500 110 ,000 119 ,000 119 ,000
Avg . d r a f t  ( f e e t)  — 47 .0  48.0  50.0 51.0 l .0

ALTERNATIVE DEEP—WATER TERMINAL 1/

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 10
150—200 58.3 20 25 35 40 40
Over 200 60.0+ 10 10 20 25 25

Total % 100 100 100 100 100

Average Dwt . — 125 , 000 130 , 000 15 2 , 500 165 ,000 165 , 000
Avg . d r a f t  ( f e e t )  — 52 .0  5 2 . 5  55.0 57 .0  57 .0

A L T E R N A T I V E  DEEP—WATER l E R M  I N A i .  2 /

80—100 46.1 20 10 5 5 5
100—150 52.4 40 25 15 10 10
150—200 58.3 20 30 25 15 15
200—250 64.0 15 25 30 35 35
Ove r 250 67.0+ 5 10 25 35 3 m

To ta l  % 100 100 100 lOt) 100

Average Dwt. — 150 ,000 175 , 000 203 ,000 218 ,000 218 , 000
Avg. draft (feet) — 55.0 58.0 62.0 64.0 64.0

1/ Assumes development of existing depths (62 feet) In Lower Bay .
2/ Assumes access channel at 72—foot depth. 
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TABLE K— 8
SIZ 1- D I S T R I B U T I O N  OF FUTURE 1)ELA WARE RIVER
TANKER FLEETS FOR CARIBBEAN PETROLEUM T RAD E

1975—2025
(Figures  in percent of total trade)

____ ____ -

~J~~OO0 tons) MIlAN DRAFT ( feet) 1975 1980 2000 2020 2025

50—FOOT CH ANNEL
Unde r 40 38.0(—) 20 10 5 — —
40—50 39.0 20 10 5 5 5
50—60 4 0 . 2  20 15 10 5 5
60—80 42.4 15 20 15 10 10
80—100 46.1 15 20 25 25 20
100--ISO 52 .4  10 15 25 35 40
Over  150 55 .0 (+)  — 10 15 20 20

Total % 100 100 100 100 100

Average Dwt .  — 62 , 500 83 , 000 98 , 000 111 , 000 113 ,000
AVc~. d r a f t  ( f e e t)  — 41.5 44 .8  4 9 . 5  50. 13 50.5

ALT ERN ATIVE DEEP—WATER _T i - I R M I N A L  1/
U n d e r  40 3 8 . 0 ( — )  10 — — — —
+0—50 39.0 10 5 — — —

50—60 4 0 . 2  10 10 5 5 5
60—80 42.4 20 25 20 10 10
80—100 46.1 20 25 30 25 20
100—15 0 5 2 . 4  2 0 25 30 40 40
Over 150 55.O(+) 10 10 15 20 25

l u c t i l  % 100 100 100 100 100

-\vc r m cc  Dwt. — 86 ,000 95 , 500 106 ,000 115 , 000 119 , 000
A v g .  d r a f t  ( f e e t )  — 4 5 . 0  4° .0 50.0 50.7 51.0

Al : l - 1-] <NA ’r i v i l  l ) i1l -1 p~~W A F l R T E R M I N A L  2 ,i
U n d e r  50 10. ,( - )  

- 

10 
- - 

5 
-- 

- - -

50—60 - S m ) .I 10 10 5 5 5
60—81) 4 1. —. 20 15 15 10 10
80—100 41c. 1 20 20 15 l b
100—1 , ))  5 2 . -. 25 30 35 - + )  - c m
150—200 5~3. 3 i 10 15 is 0)

l m ) O  100 100 100 F O c I

A V c  rage I~~t . — 00 , 500 10° , OO() ~J .000 u .000 120 ,000
Av g . l r i t t  ( t e e t )  — . 1 .0 O .0  51.0 52.0 01.0

1 /  -‘css m m m l c -m d& -vc l c c i c m - , - m m t at  e x i - t  in g  d~ pt m s  ( 1 1  u t  I hi m . c w, - r  U m y .
2/ \ s - ; mmmm. -- ; mc i:ess 1 m m n n c - 1  i i  1— t c t  c l c - ; t i i .
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Sl . - - I 1  D [ S T R I I S l I S N  OF -‘ I l U R E  I ) H \ ’ .\ R E  R I V E R
DRY—EULK \ m SUIIL ! - I i U I S  i lK ~.\N’c jm l \N \ N c )

LI  BE R I . \ N  ORE l 3-0\i I 0 , 1 9 7 5 — 2 0 15
(~ i - m t ~~- -~ in c m  c i i i  01 ~ot m1 t r eE-)

DWT ~1ZL 
- _

( 1 , 000 tons) ~1i AN DRAFT ( t  . e t )  1o75 i~~ u l O U ) . ) 20 10 2 0 2 5

—. 5— LOu 1 c IIANNI U

U n d er  30 35. u ( - )  5 5 — — -

30— 40 3).5 10 10 5 5 5
40— 50 38.0 30 25 15 lu 5
50— 60 39 c ) 35 30 l u  1 15
60— 80 43.0 15 10 30 -,mm
80—100 -.b.5 5 lu 20 25 15
Over 100 40.0(+) 

- 
- 5 5 io

Tot il % 100 100 100 100 100

Average l~ ’t. — 52 ,000 55 ,500 67 ,000 0,000 73 , 500
A v g .  draft ( fe e t )  — 39.5 —.0.0 42.5 43.0 ~3.5

00—l-5 )m ) UIIANNI.l

Under  30 3 5 . O ( — )  5 5 — — —
30— 40 b.5 5 5 5 — —

40- 50 38.0 10 15 10 5 5
50— 60 J~~. l 20 20 10 10 5
60— 80 43.0 10 25 30 15 20
80—100 4o.5 15 20 30 40 40
Over 100 41 .0(+) 5 10 - 15 20 IS

i 5 c t m l  % 100 100 100 100 100

A v - r m g e  Dwt . — u2 , 000 m 7 . SOO 77 , 000 53 . 0 00 85 , 05m m
A v e .  dr ,mt t ( t c e t )  — - . 1 . 5 41.5 -+ - . .0 44.5 3~u .0
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TABLE K—1 O
SIZE DISTRIBUT ION OF FU ’l ’FIRE DELAl ~A RE R i V E R

DRY—BULK vl-:SsEL FLEETS FOR V1 - :N i - IZUI L-\ AN D
OT1IiK R SOUTH AMERICAN ORE TRAD1- S , 1975-2025

(Figures in percent of total trade)

DWT . S I Z E
(1,000 tons ) MEAN_D R A F T ( f e e t )  1975 1980 2000 2020 2 0 2 5

45—FOOT CHANNEL

Under  30 3 5 . 0 ( — )  15 10 5 5 5
30— 40 35. 5  20 15 10 5 5
40— 50 3’3 0 35 30 20 15 15
50— 60 39.9 20 25  35 30 25
60— 80 43.0 10 15 20 30 35
Over 80 44 .0 (+) - 5 10 

- 
15 15

Total  100 100 100 100 100

A v er a g e  D wt .  — 44 , 500 50 , 000 56, 000 61 , 000 ol , 500
Avg . d raft (feet) — 33.0 30 .0 0.5 41.0 41.0

50—FOOT C h I - \ N N E L

Inder 30 35.0(—) 10 5 5 — —

30— 40 35.5 15 10 5 5 5
30— 50 38.0 30 25 15 10 10
50— 60 39.9 25 30 35 25 15
60— 80 43.0 15 2 0 25 35 45
80— 100 46 .5  5 3 10 15 15
Over 100 4 9 . O ( + )  — 5 5 10

F c )t i l  % 100 100 100 100 100

Average Dwt . — 50 ,000 57 ,000 62 , 000 60 ,500 71 .00m m
Avg . draft (feet) — 39.0 30 .8  4 1 . 0  42 .5 4 3 . 0
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Those commodities Ior :tmi ng t h e  m’r c - i t c r  u , i~~t o t  t I m e  W o r l d  b a l k
t r ades  are , ir . general  o rder  o~ I --  i’ u r t a l m e c - , n e t  ro l i - m a r , 1 ron ru - , coal ,
g r a i n , b a u x i te  and a l u m i n a , p l m o s p h m a t  c-  . - - c : n - i t i c  c-  ore , ;uga r , salt , sul tu r mi r

gyp s u m , p e t r o l e u m  coke , c c ra~ jr i i , t u g  i run i t e  1~ , o u l  r p u l  . As mi gm t be

e xp e ct e d .  the  U n i t e d  S t a te s  is i leader - r m o m m y  t r i l e c  , w ith p e t ro l e um ,

iron O re and coal being t i n -  more  si~~i l i  I o t t . comnmodit ies . Time .~~c r t :
At la n t i c  Reg ion is a g a t e w ay  for mamm~ o f  t ; R - - t -  c - s m m t ’ o d i ti e s .  Due to
t i m e  n a t u r e  and vo lum e of ~e t r o 1 em i m  m i r r  c t  h u g , t o - c r  n e e d S  establish
cimannel requirements a t  a r e a t  n m m r r c c - r  R e g i o n . 1  p o r t s .  I r i m  o r e  and
coal trades are concentrated at fewe r ports. For c Y  d c , most  ore
receipts are Imandied t t mrc u u gm m IOu t irm orc - i r m a  Delaw i r e - River nor Ls , w h i l e
about 90% of coal sim ipments on the Atlantic move cut of N orfolk.

While vessel size requi r~~-~ - rm t s for tiie- r:Hor uulk c o m m o d i t i e s
var~- according to trade , time need f c u r  deep c i m a im n e i s  a t  many  ports i s
ap p a r e n t .  See sec t ion  on vessel  t r ends . -‘c t n r e - -;e n r , only four im i rb o r
areas in the Reg ion cave authorized F e d e r a l  t c r u c j e c t  d e p t hs  of -.4 f e et

or more —— P o r t l a n d , B a l t i m o r e , H ampton  Roads and New York Harbor.
Baltimore has the deepest authorized Fede ra l  imarbor  cha imne l p r o j e c t  w i  tim
a depth of 50 feet. Presently , only Nor tlmvi lle , l u n g  I s l a m ] , can a o L  on—
modate  superships requiring 50—foot depth .

Because of structural differences in hull de si gn , ore carriers
and colliers may d i f f e r  somewhat  in de si g n  d r a f t  f r o m  t anke r s  of com-
parable deadweigh t  tonnage. Also , vessels built for specific trades
may vary in length—beam—draft ratios due to some particular restriction
on a dimension . An examp le is the limiting vessel bea m d i c t a t e d  by t h e
width of tim e locks for t ime  Panama Canal . N e v e r t h e l e s s , t i m e  relations hip
of draft to deadweig ht tonnage for mos t large vesse l s  w i l l  u su a l ly  f a l l
within certain limits. The enveloping curves of Figure K—l for t a n k e r
draft versus tonnage have been plotted from data for ove r 300 tan kers in
the World fleet.

Benefits from channel improvements accrue to vessel c up e r~i tors
through more efficient and safer operation and , eit im cr directl y or in-
directl y, to shippers or receivers of goods. While a few f l e W  harboro
mire created in this country from . tinme to time , time mor e common tvp c - of
benefit analysis concerns time irmprovement of exist Imig imar bors t h r o u g h
channel deepening and widening  or mm cv channe l  a l i g n m e n t s  to  r ed m c c~-
transit time . In the deepening tu r oc -ess , channe ls ~ire also  o f t e n  wi le - ned
and s t r a i glm t e n e d .  Deepening e x i s t i n g  h a rbo r  c i m a im n e l s  l ) e m it s  some
p resent  vessels to en te r  w i t h  de c - pe r  d r a f t s  and g r e a t e r  ca r go loading s ,
o t h e r s  to e n t e r  on all or c e r t a i n  s t a ges  c i tide , cr mm cv ammd iargc ’r
vessels to int e r with full or p artial c a r o o c o d e p e m m d i n g  on t h e  d e p t h
to ho p r o v i d e d .

Vessel Tr umms port at ion Costs

st I ‘ia tcu :-m of operat I ni costs fcr repre~ m 1m t  i t  ive b u l k  c i  r r i cr u c
and t - m ik e  r um hav e- b c- e lm d e r i v e d  I ru-~u info rn um i t Ion ob t m imm ed t im rc c m ig h comm I c r —
en ocs with numerous ship ope rators , ship bui ider mu . mind r cp r c - — - c - t m t  t i \‘ c O  c m l
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TAB LI - : K — i l
FOREIGN TANKER I i O U K 1 Y  OP ERATI Old COSTS

(Costs  in J a n u a r y  1971 do l l a r s )

V i SSEL SIZE  FOREIGN LUAU
- - 

( d . w .  t.) At Sei 
- 

h i m P o r t

26 , 000 183 153

37 ,000 213 181

47 ,000 236 197

60 ,000 261 218

70 ,000 278 22 9

80 ,000 boO 247

90 ,000 313 257

100 ,000 330 269

120 ,000 357 294

150 ,000 399 334

210 , 000 477  409

250 ,000 529 457

326 , 000 n33 556

time  U n i t e d  S t a t e s  M a r i t i n m e  A d m i m m i s t  r a t i o n , and f rom d a t a  c o n t m m i i i e d  in
marit i t -m e  p u b l i c a t i o n s .  C o s t s  m i r e  c o m p u t e d  sep a r a tely  f o r  i c o t h  f o r e ign
and United States flag vessel s; In i t e d  States r & - g i s t r v  r o q u l  res t h a t
vessels be b u i l t  in Uni  ted S tat e s  s hj  p v m rds and n m a t m n e d by A m um er i can
crews a t  muc h lmig h m e r  cost t iman  f o r e i g n f l a g  vesse ls .  N o r m : m j l  speed f o r
all vessels is assumed to be 16 knots , ~ i t h i  i i u u i - u-m e p o w e r  r e - m u i c e m u m e m m t s  mm ci
f ue l  consumpt ion  aomputed  a c c o r d i n g l y .  i h i s i c  cost u n i t s  are  v e s s e l
h o u r ly  opera t ing  Costs  —— inc hid ing cemmlm mne n t s c c f I lit C teSS m i nd m i mmm c ’r t 1—
za t ion  of the vessel  in ves tnm ent  , crew n -ages , f u e l, ma i lmtenanc e , r e p i  I i s ,
s t or e - c , suppl ies , subsis te imc e , i mm cmi cu m in - e , m i s c  f i t  mmd t ~i ~~ c - - s  (n im eti
applicable). Tlme animu al  o p e r a t i ng  se iSO fl  h~ i 5 S t l i t t i c ei to be U~ cl ics
wi tim a 20—da y o u ta ge  for repa irs. Table K—i l pre sent t I m e - iiem u i- lv
operat jug  costs f o r  var I o c ms  sizes c f  c ’re i gn t~ 1_ m g t i m u k c - cc
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To I l l u s t r a t e  the possible savings throug bm improvenm ents to
a:c u :- mrn d u t em l a rger  vessels , cons ide r  the curves of un i t  t r anspor t  c m — ,t

ot b u l k  ca rgo  on Figure K— 2. rime costs shown have been computed for
m r  : g m m - t l ag  tankers assuming shipbuilding costs if contracted for in
l- .7L 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.o5 :-o r net ton . If the ship size were doubled , the delivered
cost could be reduced to $1.85 per ton f or a sav ings of $0 .80 per ton .
Th e 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 shoulu m be noted thaL tim e unit savings for bulk cargoes are
less than those for general cargo carried in contalnersbm ips in comparable
situations due to the higher operating costs for the more sop imisticated
and speedier containersimi ps , so that the illustration can serve -ms a
conservative estimate of possible savings for all cargoes.

FAC IL IT I ES

A harbor is a refuge for marine craft from storms , and becomes
a port when p iers , wharve s, open and covered storage areas , railroad and
trucking access , and special loading and unloading equi pment are construc-
ted to handle cargo . The natural port sites in t h e- N o r t h  Atl a nti c Reg ioim
have long been developed , so than technology is now f o c used on improvin g
pe rt efficiency .

Technology has been app lied to reduce t i m e  n u m b e r  of  times t h i t
commodities mus t be handled , to increase~ mechanized handling of commodi-
ties , and to accommodate larger vessels to take advantage - of their & con_
omies of scale.

Containerization is an examp le of reduced imandling combined w itim
increased reliability. By loadilmg higim value getmeral cargo in standard-
ized colmtainers , special mechanized Imand ling equi pment could be desi gne d
and built. Loading almd u n l o a d i n g  t i m e  has h e - c i t  s lashed f r o m  as muc h as
36 hours t o  as little as 12 hours. Depending on the i n t eg r a t i o n  ot
h a r b or and land t r a n s p o r ta t I o n , 5 to 10 days can he cut from the d c - l i v e r y

t Itu e t from origin to destination. time d i sac ivi ntages , howeve r , m i r e- n u t
sligim t consid ering t ime h i glmlv u r b a n i z e d  n a t u r e -  of most  OA R  por t s. Br - i L —
b u l k  h a n d l i n g  of general ca rgo  r e q u i r e d  o n ly  about  2 . 5  acr e-c of co v e r e d
storage as mu m i n i m u m  per  b e r t h , w im ere -mi s time- h a n d l i n g  of c e n t  . 1 m et-S ge n-
e r a l l y r e q u i r e s  15 to 20 acres of o n e - l i  i r c a  p e r  l u c i th  . ii u nevc -r , m i c r e - . l g c s
per l u c -rtbm for containers can he 5 cur u - ve il h & u m s u n d e r  m i m e c - I m m i - I r~ u i m s t  c I t e S

Special i -to iling e l I l l i u t - ~e - m 1 t  for c i i , or- i tt - I ’m t i e i h d i n  m i S  hc c ii
developed and Installed in ma n .  t o r t s .  L n f - r t m r m  i t e l y , vi l imit - c - must lee iii

time m i l l i c c u i m -; of tons bt~ l c t c -  s u l c i m  o c u m m i ;  m t  ~ c -  ome-m e c c e m i c c r m h c i I  Iv ~ e . c m c j I e I t - .
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Larger vessels can be accommodated by deepening and widelming
present channels , or by establishing commodity handling facilities in
dee p w a t e r .

Moorage systems can be established offshore in deep water con-
nected to shore by pipeline and capable of wittmstanding h urricane force
winds and seas . Platforms can be constructed for handling liquid or
solid commodities in time same manner. Liquids , sucim as petroleum or
chemicals , are not time only commodities pipelines can handle . Sp e c i a l
s lur r ies  of ore and coal are also tec imnologica l lv  f e a s ib l e  fo r  transp ort
by pipeline . An iron ore pipeline right or way has recently been acquire- h
b y a Canadiam mining company .

K- id
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Ch APTER 4. REGIONAL SUMMARY

ibis summary is an overview of the major factors conside red to
[ I I I  lu e-mm ce - imavi ga t ion  development  in t u e  Nor th  A t l a n t i c  Reg ion , w i t i m  a~m
~-v a 1 u at i o n  of their present and future regional effects on navigation .
R e g i m n i l  generalizations cannot be meaning f ull y app lied to arm y particu-
lar a rea , b u t  they  do provide  a standard agairms t which areas in mu reg ion
and - e t h e r  reg ions can be compared.

II1 STORY OF C0~~~~RCIAL NAVIGATi ON

The development of harbors  and coastal channels jim the United
States has played an important role in time growth of our N u t  i e u n  s i n c e

c l o m m i a l  times. During the early years of our h i s t o r y , tim e wa te rways
we -r e  followed to exp lore the wilde rness , and in later years their in~
provemeimt and maintenance by both governmental and private interests
gave rise to extensive industrial progress .

The first permanent European Colonies in Nort im America were
e s t a b l ished along the  A t l a n t i c  Coast .  Large r ive rs  w i t h  long t i d a l
r eacimes , such as the J ames , De laware , Hudson and S t .  Lawre lmce , p r o v i d e d
re l a t i v e ly  easy access b y nav iga t ion  fo r  miles in to  thi ~ in t e r i o r .  Fi sh-
ing and fur trading were time principal indus tries 0 1 the  N o r t h  A t l a n t i c
Reg ion pr ior  to the  earl y 1600s. Exp lo i t a t i on  of the f o r e st  a l c umig major
r i v e r s  began in 1623 , and the d e v e l o p m e n t  of sh i p b u i l d i n g  o c c u r r e d  soon
afterwards . Coastal towns throughout t u e  N o r t i m  A t l a n t i c  Reg ion  q u i c k ly
became centers of commerce , and trade via tim e rive rs was carried on with
the Indians , amid French and Dutch s e t t l e r s. Nav i g a t i o n L m m m l m r o v e - n l e l m t s
were generally limited to marking channels , and t ime e s t a b l i s h m m e n t  of
wharves  amid p iers at plantations. By the l800s, ships were used to
export agricul tural produc ts , f i sh , lumber amid i c e , and to  i lmi l ci rt time
s tap les of molasses, sugar , salt , iron almd c umi i .

It was not until 1802 t ha t  the  f i r s t F ede - rid ap p r e c p r i  a t  i c u ll

was made for repa i r ing  and e r e c t i n g  p u b l i c  p i e r s  in t h e  lIe l i w . m  re R I v e t

The e a r l i e s t  h a r b o r  improvemen ts u l m d e r t  i k e - m m  by  t h e  1- e g e -  rd
Gove r m mment  we re begun in 1824 on the  Gre~i t Lake-s . I) i re - c u t  i c  Spo i l s  i h  i i i  t v
for these improvenmeim ts wis mu ssi g ime ei to the  U . S • A m y  Co rio- c l  Lmu g i m d - c  -

Otimer harbor dcvi- t opmen t s  were made f r o m  tim mi t t i m e -  t i m  roug h 1850 a I - ‘ u

t i m e  A t 1mm t i c  mmcl Gulf Coasts b y time Corps 01 Eng l i m e - c - l i S  U l l d C  i- Feei~- r .i I
appropriations. E l f  o r t s  to st i lnulate m m mu vi ga tioim ne r e - made- t h u r c c m 1 ; i m  t i u e
l850s to time- l890s b y r e p a ir i n g  and erect ilm g pub lie pi e rs mis w e - l i
cim a i mn e  I imp r y e - m e - m i t  ill 25 n yc- m s and h m i  I -t i ers

K— i c
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The improvement of ha rbors  in time N o r t h  A t l a nt i c  Reg ion b y the -
Federal Government has been a progressive deve-lopment to keep pace with
the growth of oceanborne commerce and shipp ing requireme nmts. Few coastal
bays and rivers on the eastern seaboard had n a t u r a l  d e p t h s  as g rea t  as
20 to 30 feet . These natural conditions have been improved over time
years from the relat ively shallow depths necessary to serve sailing
c ra f t , to the greater depths  requ i red  by steam navigation , and finally
to meet time needs of modern ocean l iners and tankers .

LAND TRANSPORTATION

Rail lines and highways have followed the historical avenues
of colonial expansion and are th e r e f o r e  found  genera l ly pa ra l l e l ing  the
coast and navigable r ivers . Tine best  h i s to r i ca l  por ts  such as Boston ,
Philadelphia , and Balt imore represented  a terminus to e f f i c i e n t  naviga-
tion and became centers of t r a n s p o r t a t i o n  f rom which h i gh—speed , heavy—
du ty  roadways and rail lines radiate to all quadran t s  of time compass.
New York City was less i m p o r t a n t  as an independent ;e-imter of transporta-
tion because of fine nearby waterways (Hudson Rive r , Long 1slan d Sound),
and because it was an island with extensive wetlaimds tel time west. N e- wp e u r t
News development as a land transportation center was s i cu wee l  because c u t
s’wamplanmd to the south .

The major h ighways and r a i l r o a d s , w i m i c h m  c a n m m o t  be re ad i l y
accounted for by the reasoning above , mire generally see- mm tee bet ci t imer
the shortest feasible line between  t im e m a j o r  c i t  ics or extensions of the
radiating networks of Boston , Ph iladelphia , Richmond , or Baltimore .

As railroad construct I m u l l  was mucim cheaper t i t a n  h m i r d — s u r t  ace -
road construction , and was more facile to p lace- in rough terrain , rail-
road t racks b lanke t  time e n t i m e -  Reg ion.  Many t r m m c k s  are-  no t  now in regu—

L 

lar use due to the compet i t ion  fo r  passengers  m e n d  t re- i gh t f r o m  p r i v i t e
and common carriers.

The es tab l i simed lines of t r a m m s i u e r t m i t  i on tend to s t ron g ly comp l e —
meim t the h igh  volume ( tens  of mmi i 11 ions of tons) p u  rt s wim i cli are- il ong
them , as well  as those  low volume ( t e rms of t h o u s m u r m d s  of t omm s ) p o r t s  n o t
readily accessible to th m en m . The & s  t a l c  1 isimed I iimes c eunmp e  te s t r on g l v ,
howeve r , wi th  the medium volume p o r t s  ( h u n d r e d s  of t hmo usands  of  t c u m m s ) ,
because they are g e n e r a ll y also h e u c a t e d  a long  t hu-nm .

WA Y i - K WAY S

CONDITIONS AND DEVELOIeMEN i RESTR I CT I t

G e n e r a l i z a t i o n s  of mi Reg I m u l t i 1 m i t  mi re- are di t I I e u  i t  t e l  make- ; i t c e c e i t
wa te  rwavs becaus e 01 vm u m-vlng coimd i t t o m u m e  su ch - i i -; t I m l i i  ran ge , dept  ii ,
d e v e l o p m e n t  problems , and norma l w e a t h e r , m i l l  c u t  vii ichi imp - - S e- r e - u - t i - h  I i c u r i u m

on navigation.

F - 10
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t u e  w a t e r  level  r i s e - s and t a i l s  twie ;e  da i l y in p o r t s  arid ha r t - - m m ,
l o c a t e - e l  j i m t i l e - e u m i s t  ~j l  zone at the NAR due to time - i i m f l u e i m c e  ol th e- su m m arid
nm ooim . m i l e L V e r i g e u  t i e i a l  r an ge -  v a r i e s  t r e n m e m m d o u s l y bu t ch an ges g r a d u a l l y
f r o m  11 f e e t  in t h e  m a r t  hi t o  2 I c - c t iii t h e  sou t im . A h i g h  t i d e -  range can
be h m a z o r c l e - i m s  in - e a st  al  c a t  e m ~~~o s  i c - c a u s e  i t  can g e n e r a te - s t r o n g  t i d a l
c u r r e n m t s  w i m i c i m  comp l i~~ i t e  s h i p h m a u m d l i m m g .  It  can also he b e -im et i c ial sin ce-
vessels wi i ~~se- drmu i t re q u i re -lmm e -mmt s e x c e e d  : h m a m m n e l  d ep t im s  at h i u w  t i ele cm iv
pam ;u~ ime- a r i u i g i m t j O e . A l v  r~ m m g e  is d e s i r a b l e- f o r  reasons or s t a b i l i ty
in ports be- c au se-  v e s s e l s  may h e  t i e d  to a p ie r  f o r  a day or more in t u e
process c i t lo mia mg or ulil u ad 1 m g .

c e  other an m d v e - r s e i l v  t m f e - m ; t  m a v i  g a t i o r m  aimd i t s  et  l ec t s  on aim
annua l  bas i s  tend  to  w o r s e - I l  as o m m e -  p rogresses  n o r t h .  N o r t h e r n  i n l a n d
or i r eushm w a t e r  a m m a l s  amid  w a t e r w a y s  may be f rozen s u f f i c i e - m i t l y  te l  p r e —
v emm t m m m i v  i g a l  i c ;  fro m ; f i v e -  t o  six monti m each y e -a r .  Those  po r ts lo c a t e d
in estuarim me waters , t m m m l m g m i m e u t  d i r e c t l y a f f e c t e d  Lv i c i n g ,  ca m ; be
d a u g e r o m m s  to sim i pp i m mg heu couse of unpr edictable icy flows cur sp r ing
I r e s i i e -t s .  As one progne-sses north , fog becomes more common , reducirmg
the  days of ~ e ~ d v i s i b i l i ty  mu lch i n c r e a s i n g  hazards  to shi pp ing .
H u r r i c a n e s  are a v i r t u a l ly  u m m p r c - d i c t a b l e  occu r rence , w i t i m  somewhat
h i gimer incidence- as one p rog re s se s  sou t im .

D e p t h — r e l a t e d  deve lopmen t  r e s t r i c t i o n s  are q u i t e  comxnec n in  time
northern arc-m is he -cause ci rock , which  is at least  t im r e- e t imes  as c o s t l y
to re n me e ve  as s e d i m en t s .  D e p t i m  r e s t r i c t  ions are  commo im in t h e  c e n t  ral
areas because eu f  p o t e n t i a l  ground w a t e r  c o n t a m i n a t i o n .  Depth  r e u s t r i c —
t io r ms  i n  tim e sou the rn  areas arc- l a rge ly due to time large volume of
material that ima s to be removed , since southern waterways tend to be
sha l bow .

Development restrictions also exist because of past  deve l op—
merm t around waterways. li i e older ports hmave shore facilities w h i c h  w e - r e -
no t  constructed with allowaimces f o r  p o t e n t i a l  d e e p e n i n g  t o  40 f e - c t or
more . There may be brid ges or tuimmiels wimic hm may be extraordinaril y
expensive to move . Waterways may be e x t e n s i v e ly developed bu t toe)
nar row to support  two—way t r a f t  ic of umodern simi ps.  Ma n y  ports , such as
Boston , have inner imarbe urs which  have e x t e ns i v e  deve lopment  r e - s t r i c t  ions
bu t  have ou ter  h a r b o r s  t h a t  c o m m  be d e v e l o p e d  f u r t i m e r .

AVA! LABLE DE PTII S

Most po r t s  imave had some- p m m r t s  of t h e i r  wm i te - rw-a vs  i m p r o v e d .
Throughout t h e  North Atlant ic Reg ion , t i m e - re- mi re  w a t e r w ay s  desi g m m e - d  t i
pass v e s s e l s  of 3 5 — f o o t  d r a f t . lia l t inmor e  ( S u b — r e g iotm E) has an m i u t i i o r i z e d
d ep t h  of 50 f e e t  a l t h o u g h the  c o um t  r o l l i n g  d e p t h  is abou t  d3 f e e t . i’ort land
( S u b — r e g ion B) , ~ew Y e u r k  ( S u b — r e - g l e e s  C) , amid i i a m p l  l u l l  Roads  ( S c m l u — m e - g  iou F)

Im o ve vote rw ’mu vs vi  t im d e u p t h s  to ~ u fe - ct . T i t e -  Dc 1 aware ’  R i v e r ( S u m l u —  re - l u ion D i
h its a deptim of 40 f ee t bu� yo imd Ph i l lade i p i m i m i  to ml p o i n t  5 mile- s s o e ;t  Im 1
‘l’ rermto n , . J
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‘these w a t e r way dept ims compare favorab ly w i t h  p o r t s  e l s e w l m e r e
in time Unite d States.

COMPETITION

Time Gulf Coast , whIch is t ime or i g in of a m a j o r i t y  of t h e
domest ic  pe t ro leum t r a f f i c  in the  Region , has an i m m c i d c - n c e  of 35—f e u o t
depths equal to time Eas t  Coast. lo addi  t i o m m , t i m e r e  are- one or t w o

p o r t s  w i t h  dep t h s  of 38 t o  42 f e e t  in each of the Gulf Coast S t it m’s ,
b u t  none deepe r .  Si n c e  the  t i d e  ramige a long t i m e  s o u t im e r i m  coast  is on
the order  of one f o o t , s o u t h e rn  p o r t s  arc  p r e ser m t Iv  i r u t  e l i  or t o  those
in t ime N o r t h  A t l a n t i c  Reg iomi i i i  t h e i r  a b i l i t y  to pass  v e s s e l s .  h o w e v e r ,
they genera l ly do no t  have  t i m e  rock amid t u n n e l  p r o b lem s  t h a t  many of  t ime
Region ’s por ts  have , arid t hus  a re  not a l i n m i t i n g  f m m m u t o r  w h en  c o n s i d e r i n g
the deepemming of reg ional  ports .

The West Coast has Set f l i e ’  w a t e rw ay s  much dee -per  than timo se iim
time N or lIm Atlantic Regi omm . California amid Hawaii h ave some- c-mit e rc’a\-s

wi t im  55—foo t  d e p t h s .  Puge t Souimd o f f e r s  almost unlimited depth , b u t
i t s  po r t access w m it e r w a y s  are ge mie r a l l y about  3 1_ t o _ cO l e e  I d e e p .
Alaskan wat c  rv miys are rare ly deeper  t i t a n  30 f e- c t , b u t  e - X p e  I i  emmce - aim
ave rage t i d e -  r a ng e  of abou t 26 f e e t . ‘l’hie remaimideur of t h e  We~ - t  C e , m s t

exper iences  t ida l  range - s s imi la r  to t i m e  h - m i s t  Coas t  a t the same latitude .

The’ North At l a n t l c  Region  Is w e - I l  l o c a t e d  to c c u r ; p e - t e -  I ’ m
European , C a n a d i m i u m , M i  d— L a s t e r i m  , amid Soutim Acme r i cami trade - . Some maj - - r
fe c r e i gmm p o r t s  t r a d i n g  r e c i procal  iv  a n d/ o r  c u m p e m t i v e l v  w i t h  p o r t s  j i m  t i m e
R e g i o n  have more h i g h u l y  d eve loped  w at e r w a y s .  F u r  exanmp l c  , in [ m i m i a d a ,
Nova S c o t i a  hm is a p e t r o le um  r e f l i m e r v  c i m p le -:- m c apab le -  0 1  a c i i’, m n m , u d ; i t  i m m g
L i n k e r s  of 300 ,000 d . w.  t .  Quebe c has ore docks  capab l e; 01  acc on mn m e ’ci mm t l m m ~-
b ulk car  r i  e r s  c m l  200 ,000 d .w.  t . in [urlupc , 1 r e l a n d  l m ms p e t  r e l i c - un
foc i  I lt i e s  cap ab l e  of a c c o mm o d a t i n g  32i , 000 d . w .  t . t , m m m k e - r s  . In  I c e -

M idd le  Eas t , Kuwait  h a s  p e t r o l e u m  f a c i l i  tic -s e c qe mm l l to l i m e - s e -  of 1 re l a n d ;
mmi me i J apan  ima s c u m u l  a m md ore docks e:apable of  m i cco mnm od at  in g  sit  I ps of
110 ,000 d. c- . t .

SERV ICE FA Cl mRO

S e - i - v i m - c F a c t o r s  i n c l u d e -  p r o d u c t  iou , c o m m s u m m n l u t i e u n , , i md d e - n s i tv
of p o pu l a t i o n  w I t i i i m m  ‘ -a i m  a r e - i .

l’ r o d u c t i o r m  i~j c v , i l c u i t e d  f o r  p o t m - im t i ;t l  e x p o r t s . D i i i ’ -  c u re is 1 ,
10 , iB , and 2 1 st  ro m mg i y st t p p e t r t  m m n’m m m m e ru i mi l e x p o r t s .  The m : m - m i o r  t o r ~- h gum ,
ex p o r t e d  conm imme e d I t i e r i  a r e s c r ap  i r o rm amid  e e e ; i  I . ‘th e’ re ~ii~e ’ mi de i  i t 1 cu mmmi  I
e x t o r t s  in a l m o s t e v e ry o t h e r port b u t  n o t  i i i  the ’ S m I le Imm igi; h t u l e l e .
l ) - : m m e - s t  i c  e x p o r t s  g e e - r a t l v  e : e e n s i t o f  san d  mm d ct  av e  I , ,‘ mi l or p e t  r e c h e - u m .
}‘ e ’ t  r e u i e m m m  p r i t m m m’ i l v  originate - u; iii A r e - m i ; ;  i - c  ;i u i e l  15 v i  t i m  d e b t  t im o t ioi m o
t i m  r e l i g l m e u m m t  the L e g  i - mm . c i: ; cI itmd g r -m ve l is produc e d so min i ve ’ru ;, m l i v , it
i s  u m c m i m i h l v  o n l y  l u i c  u l H - — t  r i i m u - p r t e ’d .
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Consumptiomm is evaluated f o r  n e c e s s a ry  imports. ‘lime eAI ~ is
not se 1 f—suf t ic ieimt in e i t lm e r  

~~~
- ‘ t roleum d r  iroim ore ’ , amid a s igim if i c~i mi t

PortiOtm of the total U. S. ore refining and s t e e l  m am im ml  ;i; t u r  i i m g  1 i e u ~ i i i

t ime Reg io n.

Popula t  iou is eva lua ted  in terms of vol Uti le - de ninan d . Reg i o mmal
populatio um distributio mm is extraord inmari lv I m iVc ’  rat’ ho to m m ; i v i gm l t i on  as
its density is not uncommonly 10,000 or more- ~~ ‘i ’ square - cmi le~ along
navigable wm t terwmiys. In such deimsi t i e s , t i m e ’ demand I cu r  eve -nm a snmmi l I
durable  i tem may be ecf s u f f i c i e n t  q u a m m t i  L v  to re q u i r e  s h m i pni en t  iii
volumes susceptible ’ to wmiterborne competition.

WAtLR1i ~m RN U. CO~~1ERCE

‘l’ o t m i l  f o r e i g u m  am - mel domest ic  euc e ’m t i m b o r n e ’  cornice roe m m  t i m e ’ ~ AR in—
c; reum i se ’d from approximately 470 m i l l i o n  toils in 1955 te l alnmeist 510
million tons in 1968. ‘l Im e - t o u r  m a j o r  b u l k  c o m n m e d i t i e ’s of mi - t m i l  I h e  - l i e - S

coa l , crude pet  role -urn ami d p e t r o l e u m  p r o ihu c t s  compr i sed  about  ;ei o t  a l l
w a t e r b o r ne t o n m i h i g e  j i m  1966. Genie rai c a rg o  a c c o u n t e d  f o r  om m lv 11 e l I  t i m e
volume Lv w e i ght , hut ~5~- e ’t tine $- ~ ) b i l l i on  va le a e  of t h e  total  to i mimm i g e

P r o j e c t i o n s  of t i n e - s e ’ fli a j  or wmn te ’i-becrne’ m c u f l m i ; l c u d h  t i e ’s lsc ’l e’ l u m i s e ’ eI
on j i l t  o rmat ie on and fu t  m ir e  es t imat  c ’S conmt,i i ite ’d in s t u d ie s  um ide-  r t  , i k  c i ;  h e y

var h e ’ eO-m Fe-dc rm t l  m l nmd u i e cn m— Fe der a l  m ige ’n c ’ I CS and orgmn nm I m : , i  h o u m s  m u d  i u i e u d  i fi c- el
th r oug lm d is  cuss i oims w i t h  k m mow l eu d gem ib I c ’ i nm eh lvi dumi is . A m m ; ;  g e - c u t  v o l  lie ’s IS
presen ted  w h m i  cmii mire- broade r in t h e  more - d i  ~~t an t  future ’ ,is tine- dc~~’~tm c - c o t
poss ib le  e r r o r  bc - co mm ’s  gre -a te ’ r . I t I S  c oilS ide’ m e d  t h a l  the’ r o m m g e -  w i l l
account t e l  future t ech i m ol og ica i j lll m c ’vat ioim wit h e l l  cm ti m lm o t be ’  f o r e s e e - m m  mn t
this t h imm c- .

F i g u r e  K—3 sh ows the  e s t i m a t e d  m ’. m ; m g e  of I ‘1 m l  - , ‘ m ’ m i u ; e ’ n ’ c e ’  , u u - ’se i m ; I e l e cI

f rom at ;  a m u i l y s i s  of c m i m iu of t i le ’ m aj o r  w- , lt c’ r h e e r l m e’ c u i u m i m m , ’d i t  I c ’S .

Cm C-NOD I I I i - h

Me tall ie’ ( I r e ’s

Me to 1 I i c ore-s shm I ppe ’d Il l t i l e  N e e l  t i n A t I m i l l  t I cm R e  - i c e S  c e l l S  jot

almost e n t i i ’e’l y e~l i r o n , i i  unu i nmum , lu m i u ; g u l m e - ; e -  mnnel cmlii e rie - . ,n m nd m m , - ji m—
ported to tine Rt ’g i o u m .  A li t - i i m i b l e  V e l i m l l u m e  ll c ’Ve ’ o i i m  t i n t ’  c ’x l e e u r t  mc i
decm c’sL Ic ce u ,i stwlse ’ t rache’s. [ c I t  o h  t e r c - i g m m  c ure - L i  i l l  h~ c- is , d i u I e I’O~ m j u u , m t e  lv
30 m i i i  ~ c u i ;  t on -i j i m l~1 t u c ’ , of wh i ch al -m u d c c- I ’ , l t’ c e I V e  ci j i m  - u m l - - - - u e g i c ’ns
I) mmci E • I roim c~ re _ tm m e - m m m c l i  - ci t e ‘ 2 , . 1 ml 1 1 i om i I ~0;;- . F~~I t m e ‘ u  I r i l e ;  c - u  c f
this repor t , t I m e ’ ge n e ral  t r e nds of f l u e -  s t e - , - 1  i i m e t i c - i i v  i i ,  e c ’i m S - l d e l t d  to
ceo ; h e i r m c  l e - r i m m i Ic’ 01 e’mie ’h of l i m e  m m c l i i  l i e ’ c e r e  s.

I’c — 3 i
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D u r In g  t i m e  pe r iod  1950 to 1966 , U .  S. raw s t e e l  p r o d u c t i o n m
i i m c reased at aim ai-m n m m n a l  r a t e  of 1 .4  , p a r a l l e - l i n g  t ime p o p u l a t i o n  g r o w t h
as pe r c ci v  I t a  e e u m l s u m p t i o n  r emai ume d a p p r o x i m a t e l y  c o n s t a n t .  W o r l d  p roduc—
tioim cuf ste -’- ’l grew at aim 8. 1/: annual  r a t e - . Time r e l a t i v e  dec i  i m m e ’  of ii. S.
ste-el produ ction to thmat of t h e World , is attributed to competition
f r c r n  o t her  m a t e r i a l s  such as , plastics , time de-velopmemmt of lig l m t e r ,
stronmger Ste - cl , tcere ’ igul compet itio nm re-suiting in declining exports amid
i u i c r c - a s i m m g i m p o r t s  and a downward t rend  of some s t ee l  consuming  i n d u s t r i e s .

Prior to W o r l d  War  11 the l o c a t i o n m  of t h e  s t e el  i n d u s t r y  in time
0. 5 . had h c ’ c m i  raw m a t e - r i , i l — o r i e n t e d .  Ille G r c m i t  Lakes were used to shi p
ore - inex p e n s i v e l y to s t e e l — p r o d u c i n g  c e n t e r s ,  in Pennsy lvania and Ohio ,
wh i c i m  are close t o  sources  of h m i g h n — g r a d e  e m o k i n g  coal .  Slu i ce the war ,
t h e  l~ ’cat ion pat  t er n  has become more n m a r k e t — o r i e n t e d .  Dur ing  time pe r iod
; ‘-~- + , ‘ --l9b 5 , the Reg ion ’s s i m , t r e -  o f t h e  t o t a l  U . S .  production rose from 10%
to  18 . S t e e l consuminig i n d u s t r i e s  h ave  s h i f t e d  in a s in mi l a r  m a n n e r .
Most of the  ore i mp o r t e d  i n t o  t ine  Re gion m is consume d b y s tee l  p r o d u c i n g
cenmte rs iii S u b — r e g ionms 0 and E , b u t  some o f t i n e  o re is t r an ms h ipped b y r a i l
outs i de of time - Reg ion . The exact volume of ore’ moving inland f rom the
NA R is u n m k n o w i m , but may be as g r e a t  as 2 5~ o f tim e t o t m i l .  In time ea r l y
1950s , time U n i t e d  S ta t e s  was  i m p o r t i n i g app rox ima te l y 8t to l9~ of i t s
i r~ u u ;  o re , and tm ;ew imports about 3 3 , .  Sou th  A n m er icm u , At r I  cm , and Canada
mire  our  ma j o r  s e lu r c e ’s of o res .  Fi gure  K— -’+ p r c u s c ’ m ; t  s t h e  pas t and p r o j e c t e d
dcre impor t s  f o r  Sub—re’gions 0 and L on t im e basis  o f the- estimated future
growth of the stee’l Indust y l - o  a t c ’eI in time N ort h A t l a n t i c  Reg ion onl y .
A comprehensive repor t , “ S t t ’ e’ 1 Imports ,” w,is published in December  1967
f o r  t ime S e n a t e  C o m m i t t e e  on F i n a n c e,  l i m e  Board  e,f Eng inee r s  fo r  R i v e rs
and h a rbors  has e s t i m a t e d  the Region ’s h i g h and low m u i n m u a l  ra te ’s of s teel
p m o ’ I u c t io n  incre ase- s to  be ~. -s and 1.2 - , rc-spe’ t i v e iv .  I m p o r t s  of
m e t m i  I l i c  or e ’s we ’ r e  p r e uj e ’c t e ’ el at time s - h u e ’ g row th r a t e ’s . The’u-m&- rate- s do
not take into consideration the trend cut using le’ss i l l ;  or e  P~ ’~~ t e l l  of
steel. i t  is conside red that time -se g rl ’c-thi rat e -s ‘ire mipp i lcahle t e l  a l l
met m m I lic cure ’;, i i mm l uort e e l  i n to  or t lmroug in t i m e  re - g i l l . .

Cr ude P e t r o l e u m

Crude o i l  is p r i m m o r i  l y im m m t r k e ’ t e - d  I -  i e  f i n e r i e s  w h i c h  - , n v e - r t  i t
i nmt ec a v a r i e t y  of f i n m i s i m e d  p r o d u c t s . P i s t i L  m l i v , t i m i - m e l  l e e n ’ s re’ f  i nc- n’—
i c’s h iv e ’ t mot  1o oi c d  w h e r e -  cru de’ pr - u l m m  t ion hi’- , ac i l  i ’ - , h e - - t i m e -  of
their large n u mb e r  of ‘ ; u  i t , t c ’ n ed iocat  I e n s , but im m i v e - e den ’ ~- ; I l r e t  e ci jim t h e ’
c’c ’ast,tl ,l re- ,ts a c ce s sib l e  to  t a n m k e r  L I  i mls l u, ’n l i t  ion , ~~ e l  ge i i l . i n m d  p o p u l ot  m e :
c c u i l c e u n t r . i t  j e l l s  and p l i -c ’ I i i t e ’ s

I-’- ‘I
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As of J a n u a ry  1968 , rc ’f i n i n m g c a p a c i t y  in t ime N ; m r t h  A t l a n t i c
Region was l2~,, of the total U.S. capacity. (14) From 1950 to 1957 ,
r e f i n e ry  p roduc t ion  in the NAR increased at  a compound annum i l r a t e  of
approximate ly 3.4 d . From 1958 to 1966 , i t  i i m c r e ’m m s e - d at only 0.5;.. A
voluntary crude oil import program , i n s t i t u t e d  in 1957 fo r  rc’m isol ms o f
national security , was the reason fo r  the dec l i ne .  The effect of time ’
program was merel y to shift imports from crude t e e  r e - f i l m e d produc ts ,
and resul ted in l i t t l e  cimange in the to ta l  p e t r o l e u m  i mm l l ue lrt trend. In
1959 the Mandatory  Oil Import  Control  I’rogram was e’stab lis imed and
continues in effect at the present time . All imports , with time excep—
t ion of those f rom Canada and Mexico , are 11 ceimse - d under a quota system.
l’im~ Canadian and Mexican imports , which are not a l loca ted  or l imi ted ,
are included , however , in f i x ing  time al l o c m i t  i d o l s  of t ime  o t he r  f o r e ign
countr ies , thereby serving to reduce t h e i r  a1loc~i t  l e n s .  Since mos t of
tim e crude oil f rom the MIddle  Eas t  and Central America is re- f h m l e ’d c i
the East Coast , the refineries iii  the NAR have probab ly been mos t
nega t ive ly  i n f l u e n c e d  b y time impor t  c o n t r o l s .  The g r e a t e r use’ c ’f
d omestic crude oil in the U . S .  has r e s u l t e d  in a r e l a t i v e  shift o f t ime
n a t i o n a l  r e f i n e ry  comp lex t o  time G u l f  Coast .  l Ime - r e - f o r e - , t i m e ’ t r e ’ I m c l  imas
been to re f ine domest ic  crude oil nea r  i ts  source and t r a ns p o r t  tile ’

product  via shi p or p ipe l inm e .

Total recei pts of crude oil in time Region amounted to

approximate ly lb million tons in l9b6 , 72% of f oreign ori gimm . Its
d i s t r i b u t i o n  was 52 , over the Delaware Rive-r , 2 3~- t h roug im t I m e’ N ew York—
New Jersey Channels , and 22~ t h m r oug im P o r t l an d , Mc- .

The impor t  c o n t r o l  programs and p ipe l i nmes  w i l l  c o n t i n u e  to
have the gremitest cufi e ’ct on t I m e  f u t u r e  range e m f  e ’r ; mc l e  p e t r o l e u m  i m p o r t s
into th e - North Atlantic Regionm . It str ict import quotas c oi m t immue , the
present trend of O.5~ annual growth is expec t ed  t o  c o n t i n u e  mmnd is timc-
low r ange ’ p r o j e c t  ion show n j im Fi gu re K—5 .  I f  import quotas mire’ re 1 axe’d ,
the estimated total crude oil consumption will exlmibit , m gro w th r a t e
similar to that during time per i e u c l  h e ’ f e u i ’ e ’ time ’ import quotas w e ’ re imposed ,
wh ich exp Li i n s  time 3.4 - h i  gim p r o  I c c t  ed g r o w t h  rate.

Residual Fue l 011

Approximate ly ted ,  c u l  t u e  t e e t m u l  U~ S. S m i le ’s of r e s i d u a l I m m c i
oil presently o c c u r  in St atc ’~ wholly or parl i a I l v  wi thin time- Reg ie e mm.
Its major CiSc’s include c-Ic - c - t I 1  c pclw’e-r  g e - h e r m i t  i o n , i m u d u s t r i a l  p r o  c ’SSe ’u -
and th e- heating of I irge ’ ceOm lrmlc ’ I’ d ; I a 1 mm nei indus t ri o 1 bij i id i h g;; . A l  th ou g h
Reg ional  sales of r e s idumm i I ite m I o i l  increased ,tL aim ;um n m en m ul r a t  e ’ of
1.1 - d u r i n m g  t i m e  pe ’r i  ed , 11) i t )  t e l  19te 3 , time- t ‘f ml 1,0 l e m n a l  e l c ’ t m m , m m m c l  hi s
re’ttm j  I l i e ’ el Ic’ 1 mm t ivel y c aims t mint . Re ’s I ehl,i I oil iS more  c el mil lu e t i t i vt c’ i tim
other t U e iS  in th e’ Re -g i oni be c , iu mu ; e’ of t i l e ’ a voi  h ,tb I l it ~ ’ o f  l w - — c - u - f

- - 3
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dee p — d r ~i l ’t n m t v i g a t i o n , and Lime’ importmi tion of c h m e ’ e l u e - r f o r e  ign oil.
R e s i d u a l  f u e l oil is a l o w — p r o f i t  b y p r o d u c t  of time r e f i n i n g  p r e - ;  eSS ,
an md I t s  p r o p o r t i o n  in domes t i c  rd l n i i m g  has b e e m m  r e d u c e d  f r o m  20% i n
1950 , to a p p r o x i u m m o i c l y 8~- m m  lYteb. l’hie- import quota program Se- t S t i l e ’

allowmmbi e limi t on re’s [dual oil mm tine di f I  erenice bets- c- en tim e total
demand and m m u m m i i l a b l e; supp l y from domestic refineries. Domestic
r e s i d u a l  f u e l  oil is e xpe cted to comiti m mu c- to dcc l  I n c  by t Im e ’ I urt lme -r

u p g r a d i n g  of imeavy oils inmt o lighter products. In addition , to -:e emp l \

w i t h  a i r  p o l l u t i o n m  r e g ul a t i o n  e e f  s u l f u r  cont e - Il t f u ’ w  su1fur— ~ orm te- nt
African re-si elum il p e t r o l e u m  is becoming  very mi tt r a c t  I V e ’ . ~lot ~c l  aye’ ramm e
anmium ul compound grow tim rm it e ’ s for R e g i on m i l  w m i t e r b o r n e  r e s i d u a l  I uel oi
have bee -ni e st inm atcd  [lv time Board of Engineers  fc r Rivc rs and h arbors
to r a n g e ’ be tween a high of 2 .  8~ and as ;issume’d l w ’  of 1.0%, as -~ i l e ’mc t l

on Fi gure K — b .

Ot iter Pe t ro l eum Procimm e:t s

In the’ No rthm A tlantic Reg ionm , pe t ro l  e ’u l l ’,l p r o d u c t s , U t  her i hmnn
residual fuel oil , a r c  p r i m a m m r i l s -  donmest~~c , m i l v  supp l ied by re- f ineries i
time ’ Re’ g iofl  amid t h r o ug h transport ot products by pipeline or vess~~l t t ~
G u l f  Coast r e f i n e r i e s . S u b — r e g i o n s A and B m i r e ’  ‘— c r y  I ccc l  almost entir~
b y w a ter b o r n e  shi pnments , 75% of whic h  ori g i u m m m t e  a lon g the  G u l f  Coast.
Time-re are- six pipelin e’s with a total average ,;mm m;um,e I e’ e tp ~m c i t \ ’  of 129 ,00
b a r r e l s  a day f r o m  the New Eng lan d coast to large inland cities.

The market  are m n f o r  p e t r o l e u m  produc t s  ori gi n at ing iii re-
l i c  n e ’s of S u b— r e g ion 0 , includes t h e  s ta tes of N ew \‘ork , Pe’m’cm i sy 1-e’an i

New’ Jersem v and Delaware . le n  p ipe l in e-s w i  th i a tot ~m ] cap ic i t v  eel , e l ’cu t
125 ,000 t om ms per  day , int e ’r c o n m n e c t  the P h i  l i d e - l p i m i a  m t l U  Ne -c- Y or k  C i l  y

rue ’ t ropol it mi mi arc-m Is

The p e t r o l e u m  ele ’ h m l , l m i e l  e m ln l e e - , m mmcl cu m ’t ’ e’ I l t  lv is par t imt l i v ,
Sot  is  f l e d  by p ipeline shipments from [mmii Coast r~- f i u ; e  n e -s vid t i l e

C o i e u n i , i h P [ p e ’I j u l e ’  Sy s te m  wimich has a c_m p ;ecit v mm p p r c - m i - lm i u g 1 imm~ i l i o m ;
barre ’ is per day . ‘l Ime pas t t t ’e m ; e l  - - f w m m t e ’ r b o r m m e ’ r e - c e ’  ip t  5 01 P’- ~ ‘ ~
p r o d u c t s  o t h e r t l m m n n  r e s i d u a l  l’uel oil m It s e l e c t e d  h , i r l ~e er s  ; - l  Liii ’ Nor tim
A t l m t n i t i c  i-le g i o n  is shown i n  F i g i m m - e ’ K — 7 .  It sh o u l d  be ’ n oted t h a t  r e p—
r e s e m m t , t m  i\’e’ Ne ’~ ’ E n mg lanm d imarb~’rs h i v e ’ 1mm -md a c’~ull tin u oem s im ; cr - m - ~’ i n  W e t e ’

b e e r i m e -  r e c e i p t s  s m m m cc 1950. Uowevcm m- , time i mllpa ct -~ t I m e ’ C o l o n  ml P i p e —
I l ime on l i m e ’ r e c e i p t s  of N e w  ‘m e ’m’k and otl m ~’r M id—Atl antic pc-I s is c l e ,tr
s im e ’w~m .
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7 NORTH A T L e A N T I C  R E G I O N
SELEC TED OTHER PETROLEUM PRODUCTS
(G A S O L I N E ,JET  F U E L , KEROSENE ,DI ST I LLAT E
FUE L OIL , A S P H A L T S )

FIGURE K-7
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Refinery activity is time- major l mm ;Pn - -wl m f a c t o r  i t f e c t i ng  pro-
jections . A decline in r e f i n i n g  w i l l  c e r t a i n l y re - su i t  in a dee:r e ’as c’ in
waterborn ’me receipts of crude petroleum , whmich may or may not be oti s e - t
by the i n c r e ’ m i s c ’ m i  w a t e r b o r ne r e f i n e d  re c e ip t s  i f  p i p e  l i l m e  c a p a c i t y  is
increased g rea t ly .  There ,tre’ varying trenmds feu r the individual comniodi—
t i e ’ s lumped t c e g e t t m e r  f o r  time e s t ima te  shown in F igu re  E — 8 .  Cm i s , - l i n e  has
e x h i b i te d  a c o n s i s t e im t  increas ing g rowth  wh i ch is expec ted  t o  c u - n t inmu e ,
n o t w i t im s t a n d i n g  e l e c t r i c  ca r  development. Distillate fuel oil use hmas
tapered off unider compet il ion from natural gas anmd e l e c t r i c i t y .  A dc—
tailed anmal ysis of tine consumption patterns and tme ’ mmds of th e- iimdividual
productionms is beyond t ime scope of this s tud y ;  L i m e r c - f m r e ’ , the- produc ts

-
‘ hmtve b e - c - n m  treated as a s ing le c o m m o d i ty .  P r i o r  to  cun ;p ~c’tion of thie’

Colon i a l  Pi p e l i n e  t h r o u g h the Reg ion , w at e r b o r n e cc l l :um e ’re:e ’  of  p e t r o l e u m
p r ; ’ eh ue :t s  i n c r e ased at an ,ive’roge- annual rate of 4,~ . Su b s c - m l u e i l t  to t i m e ’
c o n s t r u c t  ion of tim e p ip e l i n e , the s h o r t  t e r m  dec [  i n c  imas h i -ecn  a l m o s t
9 an n u a l l y .  It w,ms assumed timat time’ rc ’ce -nt  e ’xpanmsion  c ef  tim e’ p i p e l i n e
will continue through 1972. Beyond 1972 , t h e ’ h i gh r a n g e  projection
assume’s that w a t e r b o r i m e  sh ipments  of p roduc t s  us- i l l  i to  re’ase ,it 2 ,- p er
annum , ,m s l o w e r  rate timan in tlme past , due to thme n o u de ’  r a t e ’ , con t imm ued
expansion of p ipe - l ines.  The low ran mge m m ssume s t h m e -  p i p e - l u m e n w i l l  mak e
inroads into w’m t t e r b o r n c shi pments  r e s u l t i n g  at a s e unm e -w’Ima t ~ I c l W e ’ i r , m t e -
of decline of 2Z annually.

Coal

Ti m e - r e ’ are large waterborn e movements of el e -m esti - - coal d e s t i n m e d
b o t h  to the  ~.oreign and domestic markets. Fore i gn coal shi pmeimts i n c - u n —
ted to 56 mi l l i on  tons in l96cJ , c ’ I  w h i c h  67% was sh i pped f r o m  S u b — r e - g i onm
F. S in c e ;  1950 , U . S .  e x p o r t s  have f l u c t u a t e d  si g m m i f i c a n t l v  mts s l ; -w’, m m
Fi gure ~~~~ The’ Kc ’ re ’ m t m m  R mi r  sparked  a s u b s t a n i t ia l  si - t o r t  t i - rn g r e -s t I i  h e —
- - m u m s e  ; - f  s toc k p il  h ; ~g. The sha rp  i nc rease  in le4 5 wm m s i t  t n i b u t e d  to
E uro pe -an s - a r c  I ty  w im i c h  c- is i n t e n s i f i e d  b y t ime c i cu s i n g  of t he  - Il i e - ’ [mi m i i
in l a t e ’ l~~56. A l a r g e coal s u l ’I’ i un , d e c l i n i n g  bus [m m i ’ s ; -  e u v e - r s e ’ ,m s
n e s t  ric tin’ e ’ i m p o r t  p o i  i c ies , and c o m p e t i t  i 1 u t ;  f r o m  p e t r o l e u m  pr ee demct s
c ’ m n u s e d  the sharp dec re’ase from 1958 to I 95 1 . S l i l e  e’ 196 1 , c;~ , m i C ’ X~ O rt s
t e l  Asia have shown a c o n s i s t e ’u i t  r ise’ due’ t e e  tim e e X } n i m l e l i l i g  J m 1 - , m m u e ’ s e -  S t e - e l
I m m Ieis try . Almost all fi re ’ igim counm trie s now have’ Som e ’ feu im ‘ f  r e - s t  i - i  - —

L ive- t r a d e ’  me ’ , i s tn r e s  as p a r t  of a nmat ionma l pol icy te) limi t the’ , I e  e ’ r e - t ’  O f
- c ;nm l’ e ’ t i t  ion pc m i  t~ te d b e t w e en m  fore  i gni anmd ci ‘m u m e n t I c C - l I e  - t gv s’ ’e m r e - e . [Ii e’
pre e e lu m t i o n  ~u f  i - u r e pe ’an e O m I l S  h m i s  g e ’ u m e - r a l l v  not tee-c-n s h u t  I h c h e - u m t  t o  m - :e e l

de- m~n imd s , sic ti me [ii i I t ’ l l  States e ; l U l l  m u te ’ s  to e xpe r t  c e l l 1  t e l  I e m l e l p e ’ .

l i n e  f u t u r e -  o u t  hook  f o r  U . S .  - o i l  e ’ x p e u r t  ‘ s - i l l  h e ’  i e - t e ’ m ’m m m i i u e ’d ,
f o r  t i m e  mos t port , b y th e’ t r a c h - ,’umd e ’n m e r g v  pci id es ot the ’  i m p e - r t  i l m g

L - 
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coun t r i e s .  Japan and I t a l y i t m iv e  be - c - m i  p lmic i ng  gt ’ e- m t t e - 1 e ’ 1 I 1 I I I - O i _ S On b u m , —
t e r m  c o n t r a c t s .  Some I - ,ur cm lmc l mm countries ~ ii l  n o t  n m m m k e ’  t I m e ’ ; ; e ’ commm m i t t m e ’ m t s
b e c m i u s c i  o f  t i m e  e x p e c t e d  e s tab l i s h m me nt  of a cO t l l i l l ’ i l  e ’ m l c ’ rgy  p e e l  icy I l l r  t i n e

Europe-m imi Comm omm M a r k e t .  A d v a n t a ge s  of U .S. c e u , ml  i m i c  I ude hi i gh qua  I it y -

and h e w  cost  ~ms m m r e su l t  of m e i c i m a m m i z e d  m i m m i m u g  and a v ai  bib l e’ de ’e ’l u l l r a f t
oce ’ , m u l  t r a n s p o r t a t i o n  f ac i l i t  ic’s .  Aus t r m i l i m , Cmmmmada , the’ USSR , am id
Cc ’ m m m m : m u m m i s t  C h i n a  m I r e ’ t i m e  i : m m m j o r  U.S. co m p e t i t o r s . (,,‘ ,il export pm ’ c-ct i o n m s
have  bee mm based on t ime  re p or t  , “Expcm r I Mm m r k e ’  Is f o r  U . S  • [c - a l  , “ 

r repir e -d
in May 1965 by th e Stanford I-le’ searc ht lnst i tute’ ,iu md a l so  on a h i u r e m m u i  of
M i n m e s  p u h e l  I~ a t  1 ,1 mm. Thme’ v y i e l d  tile’ h i g h am md l , c~ ’ g r eu s ’ t h  r a t e - s  used to
f o r m  time; higim ami d leew j h t , j e ’ c t i oums of coal c’xp eu rt s f r o m  t i m e ’ N o r t h  A t  —

I , ei i  I i c K e g  i cii t h r o u gh 1980 , ,m s  sh own on Fi gu re o -— 9 . ile cammsc ’ of com:m~n- I 1—

tion expected I r~ un m i u c l e a r  t un Is , uim c -e’rtain I i m p o r t  r en t  r i c t  Lons , a n d
world coal c c l m m m p c  t it iomm , c e o - c l  e :-:p rts m i m ’e - p nc ;  ~e’ c t i  d in incre ase at m e
s lo ser  imi ght amid h un’ annu a l  r m m t c ’s e~ I 2 • m mmIci 1 • u from 1950 t c 2 0 2 0

Geuie ’ ral Cargo

A p p r ox i m a t e ly  20 m i l l i o n  tc umm s of I re- i gu l  5 , 11  e ’ r l ’ o r m : e  5, : ; c - ral
c m ngo m euvec i through t h e  lIAR in 1 1) 1191 . S u b — r i ’ g. i c n n  , 0 , am i d  E a t  - t i ne
p r e d o m i n a n t  gen ermm l c m m r g ~- m r - m o - , p n e ’se ’ u m t  l v I m ~m u m d l i n g  90 of t i l e ’  I - t m t i .
From 1955 to 195o , ge - n i -  r ,m I c o - m gI ’  i l I e  i c ’ , i ;~~-d u t  aim a n u m u  ml r , m t c - e e l  1 • 1

Time m e- st important g e - m i c e  ral cargo t r, m d c ’ rout e - is bie t S’e ’e’ l - tile ’

l- l - - r t l m  At  l ,mnt ic Reg ion amid [urop ~’ . ‘t i t l e - i  r o u t e ’ , w h i  i i -  r a n k i n g  s e c o n d  1m m
t e n m :n; ~‘ t  t o - i m a g e ’  of time’ scheduled r , m u m i e  ; - , eac h ;, b y 1 m m in v , m l um e , f
c,’in rm me ’ r e  i,il  c a r g e u . V I r t c m m i l l  y a l l  t \ ’pes  of u m , m u m u  t , m c  t u r e e d  an u  5 ~‘r m i  —

f i n i s i n e d  1’r , ’c h u ct s , m mm md m l c o h m o l i c :  b e v e r , m 1 em , t o b , m c c c u , , m n e i  grain p ro--—
du ct’— , ro ve’ over t h i s  r o u t e - . I t  is  I c i t  tIn t a lly  d i s c u s s i c u i m  of
pr cu np e ’dL [ v i ’ n’ , m t e ’ rborne ’ g e n e r a l  c a r g el  j ul  t i l e ’  ke’ g i o u i  u ’ o - m s t  be iii t I m e  c ’ eu i l —
t e x t  of - ‘n t ,m in eri o- ,et iu, n. A r e c e ’m m t  s t u m d v  iso-is : l , m d e -  I u y  t i l e ’  - ce -n ‘m u r k  Pe rt

A t i t i m o r i  t v  to  , m c - I  e ’ l T l i i l e  t i m e  v o l u n m e ’ of e e ll Uie d 1 c  whm iju o - e i u l c h  be ’ c c l i i —
t , u i m u e ’ri ,-:c;d . Time St ud ’,’ resu lts show t i I , m t  mup pm ’~~x im ~m m t i ’l\’ 75~ - - a  t o - c ’ i : ;—
f l c l i ’ t — e i - m p o r t  gc - mme ’ r mt l n . m  ngo whm i chn p m sse ’ei t i e r~ - u u g I i  t i n e  i , ’ m t  ( it. I - I t - i s  \‘‘, ‘ m ’I-: j i m
l 9 ) e 3  i s i s  m - iu s c e p t  ~b l e  to  u m : t  . e  i n e - r i z a t  i - 1 -

‘l ime t m m c t e r ’s c o i msj d e’ re ’d in e ’n t j u :m,i t tug tI m i s  t r , m m  f i c  i m m c i u m m l e - cI
t ime ;  e i e ’g r c ’c ;  o l  compe-  I i t ion mi m i t i c  i p m u t e ’d , m m m l c u m m g em I e - , m m : m s l m  j 1e I inc -n , t m o -  b , i  1—
i l l  cc- of  I is -—so-ny comit mm i mme ’ r t m o o - -  , and t I m e ’ read I n e ss of  cu ll : - t r ic’s i ll t me -

v i n e - e m s  t r a d e ’ r o u n t e ’s f o r  i m , ’ u m s e ’ — t c e — - I u , - u m ; m e ’ c o n t , i i l m e ’ r  i : m e ’ v e ’ m ~m c ’ i l t n . l i m e - t e c t , i  I
p o t e ’ ’ t i mi l  c ’ o i i t i i i i u e ’ i ’ i o - e ’ d  v o l  u m m me - i s is  p r o ~~e’ - I e - c I  t o  )‘re us’ ,m t i l l  . m m i m u m , e I  m e t e ’

of 1.8, t i m r l e m n g l l  1 ) 7 5 .

l w -  r e - - c ’ m m t  de’ve ’ l e j e m ; m e ’ u m t ; m , , i i L i ne 1 1 - , 1 lm t i l e - ’ , ’ t e l l - I  t e e  l u t  ee l  f~~~e t t  il ls,

wit 1,- it e ’ c ut n l ij  h i v e -  a si gmmi l i e ’mmimt i m o - I m e c t  d i m  I U t  m I d - g e - m u m cml - m m g e  t r m m i - ’; e - ’rt

im i ti ne ’ Il ortim A1i , mmmt j c I- le g i on , i n c  t i m e ’  r op ici  gr in5’ t l m  at  d r  , , t i c ,  I r an ’ , —

‘u - ’ r I  i t [ 0 m m  mm ci t i m e ’ i i i  I e~~’r t t  I c e ll m u f  I , n m m d  - i i ,  s e - m m  I r , i l u o - f e e e r t  , m t  i - m m .  S h i m -
t h e  ma e e r  I t  V e c f  m i  r - m m rgo W i 1 1 l e r e i u , m h  Iv he ce l l I l eech  - m u,i e je ’ m i m e - v l f l m ’
h~ - t S e e n  in  - m u  m ; m t r Imi 1 l I m i t  h e  e lm s t l i e ’  l I e  - p i c c i i  5’ ii 1 Il e - I l i e  - i’m st : - c  - i~ I - m m  ‘- I v

I c - c  f e d .  [ l i e ’  i n  I u - c r ,  m l  j e l l  01 I inch m m m l S e e  I c m i i  Spe I - I , , t  I - m m , ml c mu :: l i i
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coms idera t ion  by major  carr iers , has as i ts  objec t ive , speed ing  up the
movement of international container traffic by comnb iimi umg hmi gh speed
ground t r a n s p o r t a t i o n  with ocean travel. For example , general cargo
presently moving from Japan to the Eastern Seaboard of time United Stm i t e’ s
via the Panama Canal , would be rerouted through Pacific Coast ports for
unit train movement across time country, saving some 10 days transit
time. While this particular example also teuids to re duce activity in
Regional por ts, the overall effect of the integration of land—sea trims—
portation is expected to be positive’ since some Europe—to—Asia and As ia—
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 1.2)1 , time historical tn e -mmd , and a h i g h rm mte of
1.8%, as projected by the New York Por t  A u t h m o r i t y  (Fi g u r e ’ K — b ) .
Foreign con ta ine r  t r a f f i c  is estimated to be approximatel y 55. of the
total genera l cargo volume in the- year 2000~

RE C REATIONAL BOATING

Recrea t iona l  Boa t ing  tends to o c c u r  most  f r e q u e m m t  l y n e a r  a r e as
of hi gh popu la t ion  d e n s i t y .  The N or t im  A t l a n t i c  Reg i c u u i  is blessed w i t h - n
large w,ite’r surfmmce areas inc lud ing  b m m v s  behi ind b a r r i e r  b e ’ m i c l u e ,-s , r i ve r s
and lakes close to the population centers. In tim e rap idl y dc-ye’ lop irmg
mega lopo l i s  ex t end im i g f r o m  K m u s l u i m i g t o m m , D . C .  , to  Bo stc lmi , bmo -m t i n g  t e n d s  to
be s t r o n g ly supported by p r iva t e ’  e n t e r p r i s e  m i  tim e t m u r m  - f  ma r inas  w i t i m
a t t e ndan t park ing  amid o the r  f a c i l i t i e s .  As the ’ ; , e ’ c om m be ve ry luc r a t ive
entc ; r p r i  Se ’ S , it i s  a n t i c ip a t e d  t f m m m t  ge verui m e m i t a l  a c t  i vit V w i l l  he Ilri—
man ly exerte d thmroug im cont ro is  d i r ec t ed  to- u s -: m rd p r e v e m m t  immg l i i ~ - ove r-
crowding of peop le on the m m v m u i l a h l e ’  lan d ammd w m m t  e r .  P u b l i c  ,m c c e ’s s  v i m i
l aunc iming  ramps amid pa rk  ills 10 1 ;; m m i v  r e q u m  re Olo -ilt ’ gmc ~,’e - r i m l : m e ’ m m t  m u lie -m s i st-
an ce. While  access p r o v i s ion s  , m r e  of I t - m i  f o u n d  in con~ u m i c t i o n m w i t h
marinas , time-re could in fact be ’ made ’ a r e q u i r e m e m m t  l e e r  s u c i m  op e r a t i o n s
wh e re ’ ne cessary to h el p me-ct tim is imeed . M ,m u mv rur ,ml are ’,is in the Regi omu
o f fe r  g r e -a t  p e t e  I t i m i  f c er  r e c r ea t  i o i m : m  I l u c e a t  big 0mm large m’ e ’ s e  - rv- - i m ’s
lakes and rive rs , but su mf fe -r freum lc ’w—d eim sitv use- wh i ch Im i c e h e ’ r s  o v m t i  1—
abl e s u p por t  f r o m  p r i v mt e t i l l  e ’ r p r i e ; e ’ . Gove rn m e -m m t s- i  l 1~ p r i m m u i r  I ly ex e r t
it s influence through cons truct ion of puh l It ’ l i d  l i t  i c e - i  i m i c l u d i n g
1 miunc hi imm g ramps , comf o r t  I - i l i t  i c ’ s  ami d pm nrk big ,m re ’ - m e - .
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S U i I — R E f ; l m U ’  A

Conme nci -m l navigati on mme: tlvi ty is  r e m l a t i v e l v  m ’ m i u i or  imi
S m m b — n e ’~~i oi m A , 1 : 1 - i  is e - - o -e ;dte ’ -J to rema m n be low t i m a t  of  t i m e -  - m t h i e n  S u b —
re-p i ons t i l l ’ - m i p u m m u m i t  t i m e  p 1 mmmiii  j u m p  p e r i o d .  Re-c re’at I m l l i m i l  bomi t i im p is cx—
nc-ct nd to i m c  r e - m i sc ’ ‘mode ’r , i t elv  . h oweve r , t i m e  good o c e m m m l i  a c c e s s  ,il~el
- re ; :’: i :’mjt ’; to urbm uniz e- d areas are offset semmuewi mat by a b a c o -  01 m m c cc ~~
to re - I s-mm I c - n  . 

-

Cm l~t\hi l -ILIAL N,\VICATIm )N

S m i m u — r c p i o n  A var ie , s ,e’ i d e ’ l \ -  in i t s  p o tc nui t 1:11 for cu ” : : . e m i ’ I mi l
m lmuv i gat  ion cic ’ve - l op m en t  . Ar e ’s 5, which is Lime : A t l zm i it Ic (2e ,mm ~~t. , m o o -  fl m n ~ ’
p o t e n t i a l  s i t e ’S  f o r  d e e p — d r a f t  Imarbors  and po r t s , bu t  s u f f e r s  f r e e : m u  t h e
S enb— re -p io m i ‘ S r c : :mo t e  i nca  t iOn . Are a 2 has  s- d u n e ’ m u tell I i,m 1 f o r  cen’l:’o- r -  l , i l
nm lv iga t  ion se c a l m s  c’ time-re arc - m m re; imi t I ye lv 1mm rge - ii m m m : U e r  of pc - e e l - I c ’ 1 I v i  mm g
c,, tim in ,u few tins—of—mil es of t ime  c o u m u n m e r c i m i l l v  nav i p ml i c  s’s t e l’s- tv . l I m e
o t l m e ’ r A r c - m i s  of l e e r few o p p o r t u ni  t i es .

R l C R I - 2\ 1’ lm m I- I ,-\L POA T i N C

Poten tial b o a t in g  water is m , ’e e l l  d i s t r i b ut  ed m nc )~ s S u m l — n c - c ’ F c e l l
A . bunt it van e’s widely in its practicalit y for d c - ; , - I op :’m e ’n t  . ,\re - o ci
t h e -  )e ’st  mind m :re - :mtcst ,ucccss to  o i l e r , m i l t i m o u g h t i m e  0 c c - m i m I  15 l e t  S e - h i
suited for t i m e  most  p o p u l a r  t yp e s  of m ’e’c r e a t i o n a l  l u c u m i t s  he ’ c m n - u o - e  m ’ t  I I
m ’u i u m I l l i l L ’ss mm ime i c~o - o1 t e m p e r a t u r e .  ‘the 0111c r f o u r  2t r c ’ , m ;; l i ~~~ ‘ ‘ - u w i— s j Z , l
lake s v im i c i m  are ’ better suited d e i ’ lo :m , m h  I cl’ S I , b u t  m l e - u u e - l ’ m m l l ’ ,’ l i , e ’,’e - r ,.i t c
p c i o r  access . ,- \ r e m m  1 i s  t i m e l b S  t h i - m e ’ c~’ss ib ic , b u t  m’ :,inv comm s i d e  r it t - -

i n c l u d e ’ t h e  be -s t  boa t  i m u m i  w a t e r .

5— e ’)
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,-‘cRl , A  1. ST. ) u  115 RI\’l- R hAl-; I N

G o m m i n m e r c i m e l  n a v i O m I t i e u m i  in A re ’m .l I is m i e ’ m i i g 1 b l ~ ’ and l i t t l e  a c t i v it
is- e ’ -, i’ e ’c t e - d  in t i m e  n ex t  f ew dec~ide -e - m . S e c  r e - m t  ion navi g a t i o n  m ic t i vi lv is

sm : m m t l  I , h u t  i- , e , m t  i m i p  is l i k e - I l - -  t o  grow m m m odcr mmteln- . \‘ene : t o r  c o n t r o l , ac : e ’ e ’i-o-
and w e a t h e r  w i l l  hei c o n t i n e n i n i m , p rob lems .

I , , m n d  I i ’ , I m l ; -; ’s o rt a t  h o n

The c - x i s - I  imip l and  t r I u m o - I - c - r t a t  ion m u e - t w o r k  s - i s  e v a l u a t c i  m i s  be ing

cm ulOpd’ t I t i v e  to n ov i p a t  ion .  R a l  I r o m m i l s a r e  o : - m t c - n s  i ve ’lv  dc ;vc- l oped  iii . ‘(ne ’,i 1
p r o v i d i n g  ac c e s s  to L m i m ’m t e im i , to  t m -  u r h m m : -  : m r e ’mms of S u b — r e g i o n  A , and to
Il le ’ r e - : m a i i m e h cr  of N ew L m i - & l : i m ~; F .  -Imu m i d  mic - tv ’-rks ,ire ’ p c - m m e - r m m l l v  c e - t m c e n t n a t e d
in t h e  , \ d e ’ ,O ‘ 5 e m m s t e ’ r n  p or t i o n , mmm id t h e , p r o v  ide for north—south mm m e ,ve ’m :me ’ui t

ar e ’ not  de - sj --A ue’J t o r  e i t i m e ’r  h i  c l ;— s n e ’e-d or FIOOV’,’— dm m t y traffic. 5e ’e ’

F i - ~ m i r c K-Id .

there - ,u-c no c um::: ’:, ’ r c i a ll v  n a v i n m m l ; h e  eo , i t en , ’ m i vs i i i  A r e ’ ,i 1. l i m e ,

Aroos t u s c  R ive ’ r is d,tm:.mmmmed et tile mmc c i mm t i t  m~oct s  the  St . ,l e e i m n  Rive r jmms Ide ’
Fm e- ’ C m m n a d  1 -  m u m  b o r d e r .

‘lime hie ’j-ic, ,m t e r s  of time ; St . I e u i m n  ir e  in  ,‘cl ’ c l O  1 , mind m ire ’ ve ry
sh a l l o w  wi t h r ap  I do - and f al l s .  ,\s  i t  f l o - ,-,’s t l i m ’ - u i m ~~i m Can -i m dii L. m m i i  eSS to
t o e - B v of Fum idv , i t  gr .m dmmmi l iv h e  comes mm g o o d — s i z e d  river which Is ti m 0 I
galu Ic by simal low draft ve’s~ els c c ’  c the -  h e ;- -t  hO m m m i~ l~ ’s to ( m e -  I’,,i\’ . lm me ’rt ’
m i r e  m m m m m m n m h e r of l m r ge ’ l a k e ’s in I F s -  se - s t e - r n  p o r t  ion of Al’c:,i 1, b u t  m m c : c : e ’ s - s

t ime - rn  is d i f f i c u l t .  By m i d — w i miter , ie:e comm be e :-mpe ’c ted t o  cove ’r m m l i
b u t t  t im e ’ f,ms te ’st flowing s - I  Cc - or- ;

Se’ r v i  c:e ’ 1 - m i c  t e )  ns

)e ’ m m ~~iu i eL i s  ge - m i e n - I t  e e l  by  110 , 000 p e - u i p le ’ ( I 1 1o~’) ,m -mo ; ; t ot slmc cnm l j ,’e

in towns e,f l o S s  t i i m i m i  ) , 000 t ec ’ u p l e ’ . ‘[‘lie’ mmm a om ’ e- e - m u:e’l u t ens mire - Pm ’ ee c ; m m e

l s l e  - m u m - i  C m m n i b o u  on t m m e ’ A r , u ’ o t o o k  R i ’ , - - u  w i t h  ~5u l ’ m l h l l  i ons  ‘- 1  h c - t ; - ,’ e’e - u ;  10 , 001)
t m i l  2 ,000 f e c ’ Op l d .  ‘l ’he e o p : m i . m t  ion e h i s l  r i b m m t  i e c t i  i s  el, ’ e :j d ~’ e h i v I l i l t  , m y e c r m h l e -

nm iv igmi t ion c- v - m m th oug h c oim- c - m i t  r a t e - el i n  tile ’ e , m s t u - rm ’u h a l f  c m f t i l e ’ ,\ r e ’; i

IC’ ;r - - - l u m c t i u u l  o f Are-mm I is-  h , t~~ e ’ ei on f ,m rm ’ u m m m m - , s - i t  a po tm itn e ’s b e i n g
I I  - ou t  s t  , m u ~ -J I n  c ro 1e ( 1 . 5 m m i i i  i c e n  d m 5  ill I Yb 7) . L i  ‘ l e s - t e l i l e’ , - ;  m i l d  m m m c l

. m r e -  e r - u - J u I c e - I I ’  ne-c t 1 , u c m m l c o u l s t  r u m d t  1(111 Oe ’e cl c . ih e ’ A r e - I  i s  lue ’ u v i  Iv
f o r e s t  c -c l - m I l l S u l u p ’  - r t s 1 u m u ’ ml c ~- r , i i i u h  p ne ’ r 

~ 
r e l i c  ts i uieltis -t n ic” . •‘f c e ’ -’ I c m l

t i l e s- c ’ C ‘ I i  i t  ic ’s mire c r e - O  c h i c ’  t o  ‘ - - - m l  e - r i m e c r i l e ’  t t ’ : t l i ; m o o l ’t : i t  i c O , h u n t  ,i rc ’ l e ’ i t i g

t r - m n s p o r t e e h  by  u t h o t  e m u l : e m m l c m m m  c - m n r i e - m s , p n i n ~’i p a l  L v I d e ’ v o l  l m ’u u a d .

S — i
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TABL I: 5— 12
SU~1MARY — ,4~b } \  1

cwU i i - :Rci  A l  - I Gm\TI ( 5

No e : u m m m m m m c ’ no  i m i l  dc - v -n i o m m m ; m c e f l t  D r c u N r , m m - m  i i pp c ’~ e r:; 1 ik e i v

R I - C R I - N I  I h I m N A L  5)11 ~ N~( ;

PROJ ECT 1-:D °L E A S U R E  CRA Im’T

1970 1980 2000 2 U do
R e g i s t e ru - el C r a f t * 4 , 500 4 , 700 5 , 500 ~~, ) 0 )
T o t a l  C r a f t  8 , 60 0 10 , 400 15 , 700 22 , 700

*Oye r 10 i m p .

I N[ ’ l ’IAI .  CAP I i l l .  COSTS
(rmmi lli omi s of d o l l i r s)

1,980 2000 202 0
i le r t l i s  — —  — —  — —  — —

L a u r m o i m h m i g  F m m c i l i t i e s  — —  0 .1  0 . 2  0 . 2

(5 )M > I I SC I Al , N A V  I G A L  i O N

M i  i u m r  P o r t  -

St. J u m i m m i  - m o d  ,- \m ’c~os to ok  R i v c ’r s  . T ime h m e m i c i m , - a t e -r s  of t i m e’ St. ,J o l m n
Rive r , l v  I l1~ I w 1 tim 1m m t h e  l i i i t ed  St  m I t e s , w e - r e  not cons icie ’red f o r  m m m i v  i d I o t  1 Cul l

dc ’~’e’ I op: ;me ’u m t because  of c u r r e m m t  p l a n n i n g  u n c l e - r w m i\ ’  f o r  ~c- m m t  c r  s m m p p l\’ and
p e e v e - i ’ ‘ u ‘ l I e ’ r ;m t ion d e v e l o p m e n t  . Them St . John  Rj ’,’ e’ r 11 , 15 p o t  c ’ m m t  i mi 1 fem r n,i’- i —

p i t  ion i -Je-v c :lopm :m een t up to t i m e  p o i n t  in C mii mm m d mm t h a t  t I m e  Ar o o s t o o k  R i v e r
f l e u ws - im i t u i t .  The An e os took R i v e r  is imi t i ’e ’ c : e n t c ’m ’  of pre - seumit e c c c m l c c m : l i c

dcv ’ i u u m d : ’ m e - i m  I m m mid  is iii rgeu enoug im t o  su n p or t  simal low d r , m f  I m m m iv iC~ t Oi l  once ’
bvp mms ses h m n ; ’ e ’ be e-mi c o n m s - : n i m c t e d  m i y ’ , m u m i m d  1 :1mm-s  n e a r  i t s  c ’ d ’ u ] f l u l d ’ m l e e  m , j t h m  t i m e ’
St. ,Joimn.

W a t e r b c : m n e  commerce and vessel t rmi f I i : h ave ’ mm e ’ve’r b e e  m m r e - p u c r t c - u F

fe u r  ,\ r c ’ m m  I m mcl s i n c e r e ’ I 01 11 11 I c’S l i v e  00 1 ‘ c - e lI  e’ c c m i s t r e m c t e ’d .  No s i g m m i i i —
e’ m n t  t r u f f i c  in  e x r m e ; C ’ t c c l  d u r i ng  t in e  p l , u m m n i n g  p e n i m d .  i ’ f i e ’re ’ f c u m e ’  . ne c  coin —
m ;iorc i~m I deveelopmemm t pr p r m m m e I  h im m,s d e c ’11 pm ’ c u t c e u se ’di  f -i ’ w i t  - -  l m 1 e u r n e ’ c u n ’ m m : m c ’ r c c ’ t e d

t i m e ’  v e i n  2 0 2 0 .

-

L — - - - --- -
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RECREATIONAL BOATING

The low populat ion 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 launchir
facilities ratio of 1 to 600 was adapted from Area 6 because Area 1 is
largely inland , and the lack of better informa1 ion about Area 1. Boat
r e g i s t r a t i o n  in Maine averages about one regis tered c r a f t  per every 23
peop le.

Const ructed  f a c i l i t i e s  are expected to require public support
and should include parking areas , comfort and launching facilities .
Ber th ing  was not considered because the harsh northern Maine winters
tend to discourage ownersh ip of c r a f t  r e q u i r i n g  permanent  wa te r  ber t1 min~
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AREA 2. 1 1-;Nm ) mS cm T R IvI - ; R BASIN

Conmiercial and recreational nav jgat iuuum a c t i v i t ’ ,- is r c ’ I m m t j v t ’ f v
small in Arc’ , m 2 .  Commner c ia l  n av i g a t i o n  is l i u ,  I l e e ,  to  t i - me - lower 25 mm mi i c ’s
of the r ive r due- to dam c o n s t r u c t i o n  j u s t  above B angor .  Phy s ica l  chann e-l
cons t ra in t s  wi l l  i n hib i t  f u t u r e  development  i n  t i m e  uppe r  r u - , m c l m e - s  - - I  t h e ’
r i v e r .  R e c r e a t i o n a l  b o a t i n g  a c t i v i t y  is a d v e r s e ly  a f f e c t e d  by poor
weat h er , lack of road d c ’v c ’ l o p r m e - n t  and I n s e c t  p r o b l e m s .

Land T r a n s p o r t a - : i u u i

The land t r a n s p eu rt a t ion sy st  ‘ - i  is - c - l m m p l e e e m I c l u t m l r v  t o  navi ga t ion ,
despite time petroleum p ipeline be tween  Por t l and  and U n m o o r .  A~ the  A rc mm

map (F i gure  5—130) shows , N,tm m -,~or is a c i ty  t h roug h which  v i r t u a l l y  a l l
road and r m l i l  t r a f f i c  passes .  Highwa y s  p r o - . .2cm t I m e  better transport :ition
c o v c - r m m m m e ’ alo ng t h e  c O m l o t , while time ra i  lroad provides  b e t t e r t r a n s p o r —
tation coverage inlamid .

Waterways

From t I l e ’ se - m i t o  t I m e ’  V ie  bfl itv c u t  B u c k ’ ;m - o r t  m O e  re -  is a St  r m i i g l u t
channel F i l c h  is deeper  thalm 43 f e e t  and g e n e r a l  lv rc r e ’v i dc ’s  ad e ’ q e m m i t e ’
wi dti m f o r  the  3 5 — f o o t  d r a f t  y e- - moe - I s  u s i n g  t I m e ’ I I . e r b o r  in 1970 . H o w e v e r .
two rock pinnacles  on t ime c a s t  s ide  of h u e ’  ch annel  m m l  a J e n i  I i  of 2 f e e ’t

-: make n a v i g - i t I c e l l  i ) a , m m m r ,l u I I ’  p I n t  m c u l m m r l v  or  I h O  m s ’r iocl s of s t r o n g  t i d a l
, - u m r r c ’nt e- ; . Loca l i m m t e ’ r c ’ ; t s  m : u , i j n t , m j r m  m 3 5 — f o o t  c l c n m ’ t F  in ,e shallow r e - . m e - F m

i n t ime-  v i c i n i t y  of  r u u c k ’ ; p e r t  -

T i m e  s ’ :mte ’ n v , m \-  he -Lm ,’ eme ’ m ~ im e u e g o u  ,e nd i l - i l  P-:~~, - m t  is - r ook ed  and n m m r r - - ,c ,
b u t  w i l l  i u i ~~o a ve’ -~-;e’ l o f  2 2 — t  - - - - I  d r m i f t  ~ i t f ce ne m i k  of its ,mve - rm ie’ e ’ 11—

- -- ‘t t i d :m 1 r , m m m e ’ e ’  - I e i s  c 1 - u s e - - i  I rum Oe’c - e’r m f ue ’r to Mo , ’ h e c m m c m s e  of i c e -  - mo d

I 
b i as - pc - n o d s  cit m i c r o  ~- i s i b i  l i t  v d e i r b n g  t i m e ’  o t h e r  w i n i e r  m n o m m t i e s  be - cm m mu c- e-

of land feig .

l i me’ n e a r e s t  C o m e j - c  I l o g  c - m i m i  w I t c - r w : c\ ’ ~ - l I e  to tI’e’ s. - u i l F u

mimc l oc r - c’ t l i  r t s  - 0  Se . i i  o~ ‘nt mmmcl i’o r t l - m u i d .

S- - r e - ic-c ’ Pa- t -~m - ,

I N c  e ’ m ’ m m m m l e u m t  c l c u m  1 mt b e e n  of A r e - m i  2 I s  on lv i l - c u l t  150 ,000, a n d
is c c u m e m - u m t r a i c - d I  in t l c c ’  ‘ l o u n t i c e r n  tlu jru .f - f  t u e  A r e - mm , nmo s t lv in t h o m  p e r t

em i t ; ’ ’ , .  It is a e c u e m m j m n r s u m l m m l r m e - r  u t  m e r e - c U5 t I e  s e ’ . e ’ o e m u - e l  m - - - m - e u l  i t  i c c i m s  as
l i i  m il e  mis  .20 , 000.

l i m e  p r oc l e i c t i e c i m  0 1 .- e r e ’ a  2 f c m  h u e - c- el on m e c m m - l u l t u r e -  and  I - m e - - t r y .

H - b r  m e l - e t c - f  ny  , i u m u : t -  c i t  I u m r ’ m h e ’ r ,  e l m i f r y  e i c d u ’dS min e ] i dmm P e’r . u l c ’  mis e n,eH~’ t e e

i.- . i t ~~ ’ r i - ’ - y l m c  t m , m m i - - m u u c r t : i t u - I l l , bum l I c ui ef t r ; m l i i m e - - - m I i ’ l l  5 1- S I  Onu s e m u c u e ’  M~ , l  I I I  l v- u’ ’  - i ’ d  i b e ,  - m i l e ,  r l u g  t o e  - I be) em 
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T e u t m i l  — 10011’s of t l c m i o  9 3 9  100~, 1 , 50 7 3 0 0 -  1, 516 100%
7. Djst jllmite ’ fume ] o i l  l) ,i I lOb 18% 432 5i4 F-.%

Residual  I m e l  o i l  F / I  24o 2oZ 11 j 3~ ~ 33 29%
G m m s u l i n e  U / I  210 14% 365 2 3 - 361 24%
M i s c .  P e ’ t r e e i c e u ; m m m  U / I  18 27~ 31 1’. 100 7%
Cim e ’mica l s  l i / I  2 7  3’; 109 7% 91 6%
l’ m ip e ’r F/I-; 34 5% 3 -~

1)  timer VU / I i ’ mm 1 mo- c cu d p id pwood
coal ce ’m l l
b’er tilizc ’r fer til mm~ r
w , i t e ’r

D = I f c u m e m c ’ s t j c , F = Vore: i~~im , I = Im p o r t , S = i - x 1a - r t

T h e  com i sumpt  iv e  demand u r e m s e n t l v  s a t  iSfje:d i n  t o t m i l  u - n  p a r t  by
nav i  ~ m t t  io m m , i nt l  mielen- m ti m e-n m h cals f o r  t ime  p ape r  I mmdus t r y  mi n d  c t  r - -  I c ur l f o r
i n d m u e m tj n i , n 1 , domestic , and  public p0cc- c-n and imeat.

7 C OMMOR C I A I .  N\VI CA’l I m

0 - um mue l m , eh  i tv  Dis t r i b  u t ton

‘fab le K — i ]  s i i c u w S  t i m e  re l , m t i \ ’ d ’ i mm i p o r t i t i -  0 , t c c i m n , i e - c ’ m i m l u l  tre -mmds e~t
t i m e  c e u u m m m m m c c u l i tics h and le d in Area  2 s i h i c e ’  1055.  ‘ l I m e ’ dbol mm i m i , i i m c e ’ of  p e t  r o l e ’ u r m
p r o d u e m t s  I - :  r c - . m d i  iv m m n t ) m m r e ’n t .

M aj o r  F O u n t s

Pe obsco t- River. Ii mm e ’kspe r t  m i s  c c l i  e’, i l u t m m l ’ i n e m  ill i i i e m r e - , m m - i i m g l v
g r e ’ , m t e - r , i u u m c u u i t m t  of  t I m e ’  total tonnage ’  e m i c i c  y e - i t  l c e - c m i u c , e ’ ‘ ‘ I  t I m e ’ he - r I o  1 i m m l I  —

t a t  i o n s  h e ’to ’ ct e - m m Bu c k - :p o r t  amm O R a m m g e ’r , t I m e  n e - c - n  cem d i t  ienm of  I m m e ’ i l i t  I ,, ~ mt
Bangor , ,m mmd tim e - t r e n d  t , u w m r d s  1 - m r - c - n  vc’~~~e ’i ~~ . l i e m , ’k s m ’ , c rt m m’: g e m e m e l  l i e  1 I i —
t i es  w i t h  m m c l  l a c e - r u t d t m 1 ’ t l m — - of  3 3  f e e t , - m i u d  ste u r m~ m c -  I on ltu c0 ’e’ ti m ,mn 1 ,m3 .0()Lb

teens of pet ro l c ’ u n u r m  t m r u u e h u c m t ’ m

~~m l t ( e n i - . ) r u m e e  c o u l l u m m e r c e e  i m m i ’ n e ’ , i o e m ’ h  i t  n m  . m v e - r i g e ’  I m m i n u m i l r i t e ’ 01

i . i;, f o r  t i m e  10 v e i n s  p r i c e r  t ee  l I m u u o . w l m i c i m  i s  ~i s i g n i l  i c m i h i t  d e C I  I n c . - ‘ t oni
t il e ’ ~~~~ l e t  t i m e ’ 1’) ve ’ , m r :  p r h u u n  t c) l Y O B .  , c c m ’ m m m c - l  - e ’ . m \ c - l m i i i e - I  1 ,020 ,1)00 t o i l s

f o r  t i m e ’  l i t - m e  ve~m i : p r i o r  t o  19 09 .  f l u e - l’f ’O c c ) l m l i m m e ’ l’ c I ’  ts’ iS  1 ,783 ,000 1 , c m us .

I’, — , . -
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TAB LE K — i S
PORT S LP-t~-L\RY — ARI ;A 2 ( P l l I O i i O t i m ’f R I  ‘m I S )

PROJECTED RA NG N OF NAT h-RBO RN E 01 )MM F Pm

1970 1980 2000 202 0

Mi l l i ons  of Tons 1.8 2 . 2  — 2 . 5  3 .2  - - 5 .8 o . b  —

D i - :V EI , o P MlN ’l  PROGRAM S

1970 1980 2000 2 0 20 1 /

Ch annel Dept h ( f t )  2/ 35 -J

Improvement  Cost ($mill ions)  - 0 . 3  0 . 5  1.0

i~~~s _t o B ~~~g~~r

Channel  Depth  ( f t )  1 3— 2 2  — — 35

Improvement  Cost ( $ m il li o ns ) — — — 35

1/ Alternative program — 0 f f — l o a d i n g  I m m ~m i 1 i t v  near m l m , - m m t m m  o l  r i ver .

i1st imated cost $lO m il l i o n .

2/ Natural depth of 30 feee t a v m m i l a b l e  a t  0 0 0 — f o o t  s-u t m m  e n  - 3 m m  f e e t

m i t  500—foo t  w i d t h .

‘ l i m e ’  deve lopment  p ro gram sugge m-m ted in  Table  K — i S  w m s  I flI l i m e ’i m , e ’ d
most b y time overwhelming vol u u e me - of p e t ro leum p r o d u c t s .  m t 1 m t m u u r t  u n i  I i c ’s
for  i e m p r c i v e ’ m i me s m t o  to B u c k s p or t  mm r e m  im m mm m mcd  I m i t  c l v  m m v i i  lab I c ’ d m m e ’ to t me ’ sma l l
cost of chanue 1 dredg i ng . in t i m u  - v i  c i n  i t  V o l~ t i m e .  t e r m - i u l , I  1 ;  amid t i m e ’  Is ’ - ’

rock p innacle es  , to  pr ov ide  a d e e p e r c i m a n n e l  w~i t h i  m c d e ’ q m n a t e ’  i~’ I d l  N .
Bu c k s p o r t  Improvements  would  bce cons i eie ’n , i h  i v  m o r e ’ e’os tl y . i-on t he  i s  -‘i r e - m m

iltmp r ovemen t s  i r e ’ not  c o m m s i d e ’r e d  I e m - -, l O b  m i n t  I I  t i m e ’  I m i t f  u i  S t  l I e ’ s  e ’l  t h e

p l ammni  1mg per iod  wimen pro s-pe e- t i ye m- u u l m e m ’ l e - r c e’ ‘ m m i v  b e ’  Of  s t i f f  I d l e  m it m ag n i  t I l e

to  ~ e m~ ‘ e u  r t l i e -c - p e n log.

5 - iy l



TABLE K—1 5
RECREATIONAL SU~ 1ARY - AREA 2

RECREATIONAL BOAT IN G

PROJECTED PLEASURE CRAFT

1970 1980 2000 2 1120
Registered Craft* 6,700 7 ,300 8 ,000 9 ,500
Tota l  C r a f t  12 , 100 12 , 500 23 ,500 35 ,001)

*Over 10 Imp.

I N I T I A L  CAI’ I TAL COSTS
( m i l l i o n s  of dol lars )

1980 2000 2 0 2 0
B e r t i u s  0 . 1  0 . 2  0 . 4
Launch ing  F a c i l i t i e s  0 .4  0 . 4  0. -.

RECREAT i ONAl .  bO ATING

Time Penobscot  R i v e r . i t s  t r i h u t a r i e ’ c , , and numerous  lake ’s p r c ’v ide-
an ab undance of rca -  r e - m i t  i o u m a l  b o a t i n g  o p p o r t u n i t i e s  in A re ’m i  2 .  V e s s e l
r e g i s t r a t i o n  ave - r i p e - s  l u n d ’ r e g i s t e r e d  c r , m f t  ne -n  23 p eop le .  Boa t s  l e s S
t h a n  16 f e e t  in l e n g th  o u t i m e u m - m h e ’ r l a r g e r c r a f t  by seven t o  0 1 C c ’ . ( t e ’ nm e ’ r , m l
pub i ications do mmot I n c l u d e- i n f o r m n a t i on  on public h m e m t  i ng  f’ , i c i  l i t  ic ’s  in
A r e a  2 , however , si n ce A r e ’,n 2 i s  ge ’ogr mp l m i c a l l v  s i m i l a r  to Am c ’ ,i 6 oh m i o u
Im mid one public launcining ía4 i ii t v  p e r  600 e r m i f t  , an id e-m i t iu m mml rat h e -  was
,iss m m m e m e ’di  f o r  ‘m c i 2 .

Gus t s s h e  cone f u r  1,-m u n c h  im i g f a c i  I i t -ic ’s a re e ‘:11cc t e ’ 1l I - - he ’ l u n e ’ —

dcmu- m i h i , l t e ’l v p u b l i c :  e ’x p e ’n d i  t lmre ’ s i c e ’ c ’ , i e u ’ m e ’ of t I m e ’  low I mc l T . m m l m i l  i o u  I l e ’ m l m m i t v

m i roum i d mos t b o . m t i n m g w , m t c - r .

Be r t h s  , m r e -  expec ted  ~~ be ’ c m u m e ’ m t m  m u ’  t e e 1  b\- 1-r l \ ’ , it e ’ emi t c - m i - r i s e .

The i r  m m u e cmo t l i k e - I c ’  l c m c : , m t  i c e n  w i l l  h e ’ in  t i m e  s o i u t i u e ’ r n  t h m i r c i  of .\ n c - , m 2 ,
wher e ’ t i m e  c e u t u u e l m l t i e m n  is m ’ m u m e e ’ en t r , m t e ’ - ! .

5- C c - u
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AREA 3. R i - I N N ’ L I i G C  R 1 V i - 5 BASIN

Commercial navigation is very small  in - ‘i re -mm 3, and is u l e c t

l i k e ly  to prow s i g n t f i c m m u m t l v . The Area ’s r e l a tiv e ly  close p r o x i m e i i t v
to P o r t l a n d  should assure moderate growth in recreational boating .

Land T r a n s p o r ta t i o n

The land t r a n s p o r t a t i o n  sy s t e m  is s t r o n g ly c o m p e t i t i v e , s i t u
commmme rc i a l  n a v ig at i o n  tending  to s up p o r t  time g rowth  amid de ’ v e l o p u m m e m m t  of
n e a r by  t uc u n t s  • such as Po r t l and  ami d S e m m r s l m m u r t  , rath e r  than t i l e m s e ’  in
Area 3. As can be seen f rom t ime map (Figure C—iS), railroads connect
Portland , Bangor , Searsport and Augusta. A modern I i g l m - i - i l u e - c -edl , l I e ’, i ’ e ’\

d u m t v  road connects Augus ta  wi t i m  P o r t l a nd  and Bangor .

N, i t erwavs

The Kennebec River is dammed jus t above Augusta , and the  por —
t ic c n m below A u g u s t a  is d iv ided  i m m t o  two n a r t s  by M e m r v n m e e t i n g  Bay , i m i t o
wimich the Androscoggin amid Catimance Rivers also flow . Five miles lit-low
t ime i m m i v  is the  m a j o r  r iver  p o r t , B a t i m , and the j u n c t i o n  c c i  the  R e - m in e - b e - c
River  w i t h  time Sasanoa R i v e r  wimic im cmicnse ’s dangerous  c u r r e n t s .  La rge ’
l a k e s  s u i t a b i e  f o r  r e c r e a t i o n a l  b o a t i n g  m i r e ’ s c a t t e red t h r c u m m m ’ i m m , m m t A r ’ ’ ,u 3 .

The r ive rs and lakes above Bath  a r -c’ closed by I c e ’ f r o m
De ce -n ~h c -r  to A p r i l .  B r idges  at B a t im , Car d in e r  and R i c h m t u o n d  w i l l  r e - q u i r e ’
e x t c l m m s  ly e  mod i f  I c at i o n  f o r  any w a t c ’i -m-mav m m p r o c ,o - e i m c n t

S e r v i ce  Fac to r s

Pro duc t ion  includes food , da i ry  p r o d u c t s , t e x t i l e  l umber  and
t m mp e ’ r w i mic i m at  their present prod u ct ion vol  m I m i c ’ , have- u n i v  m m m m i r g i i m m i l  p oten -
t i a l  suppor t  for mmavigation . Consumption comis int ’ : 01 i rom i am m d s te e l
p r o du c t s  r e q u i r e d  f o r  t h ee s hip hu i l d ing  i n d u s t  r ies , m t  B at im . )ioo’c’ve ’r ,

t r ends  indicate th at this ind us tm c- is declining.

Demand is  gemi e r a t  e d  b y m m re - em I dent p o p u l a t  I aim c c  I , m h c c m m t  150 , ( i l l - i
41711 c c l  which is located along t i m e navi gable p c ’r t  ion of t ime ’  O m i t  e ro- ,ev

T i m e - r e -  is ii s l i gh t e- m e m a s o m e m i l  f l u c t u a t i o n  of p o p u l at  ion due t o  t u e m u n i s t s

(7 r-gj }-;pg I A l ,  N ,-\V I(;A’I ’ I O N

‘-ta~~or  i ’ c c r t s

K&’mi n ee h ec’c R i v e n’ . Ti me- K en u t - h e’ e— R i v e r  is  1’ e ’ m e e ’ m ’ m l l  lv 30 f e - c - I  e h , ’ e ’ t u
,‘mnd 500 1 e e l  w i d e ’  to B a t h  , amid e ’ s l c e -  r j c ’ h e e m c ’ s  e m  I ide ’  r , e m l s m e - ) m m ’ t e m i t  e ’r  t I m m u m  ~
I’m-u t . A iceive’ i , i t h , m r m a j n t e ’ m m , m u l c - c ’  l i-c req m .n l red t o  ~~t a h u i i i  ~c ’ , i  c m i i , m t e m u ’ l  , 15(3

K— h ’,

_____________
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TABLE 5— 16
SIJMNARY — AREA 3

COMMERC IAL NAVIC -\ ’l’l )N

PROJECTED RANGE OF kAi ’i-1R1 -~m PN j Gc I’~~1P R C E

1970 1980 2000 2020

M i l l i u ) u i s  or ens 0 .03  O . U 4 - U . U u  0 .08 — 0 .12  0 . 1— 0 . 2

DEVELOPMI N I  P R OG RAM

No prodm r~ce1 f e u r  commerc ia l  n a v i p m m t  ion appea r s  l i k e ly

R E C R E A T I O N A l , BOA ’i I N -  -

P ROJECTED P l , l A SU R 1 I  CRAFT

1980 2000 2020
R e eg i s t e ’r e d  C r m i f  t~ 0, d I l l )  7 , 200 8 , 100 0 , 300
Tota l  C r m i t t  11 , 500 lo , 900 39 , 500 e5 , 000

*: u y u r  10 h p .

IN ITIAL (IA1cIT,’il. COSTS
( m i l l i o n s  at  d u u l l m i n m - m )

1070 l i i d d m  213,11 2020
B e r t h s  -— 0.  1 0 . 2  0 .  3
Launch ing  F a c i l i t i e s  — —  0.1 0.-. 0.8

t~ -et  wi dee mmm m d 17 f e e t  dec O t e u  m ; , u r d i t m ~’r ~ ami d  125 f e - c t  ~‘jde ’ m u d 11 I c - c t i m i

d ep t h  to A u g u s t m .  G i u m m u e m m e ’ l  m a i n t e - m e m i n c e -  has  not  i u e u e ’ u m  r e ’ u l u m l  re ’d S I f i m ’ e ’ t I m e -
mid- 1960s .

C c semm’me ’ r c m e m  und ee m ’s- c - n m t m u m  - i \ ’ u - t m m ’, c -  m m m u m e m m , i l  d e e I i n m ’  emf 25~,, I m e c i : m

to 1968. h e r j e e r  t o  1 ‘ii : 3 , wh en tonimage’ m i v e ’  r , m l t c  ‘ci more t I mm mn 100 , 000 t e e n s

m m n n m n a l l v , e m i l  a m m d  e e ’t r o leunm ,ic - e- c u m m u u t e  1 f e r  137/  m e l ’ t I c - m ’ e p u u m ’ t c - i  t c c u i m i , m e e

Com m e r c e ’ j i m  1070 we i s  3 , 300 t e c u l s  , e v e m m i - .’ d l - - I  r i h i u t e d  m m m m m c m m l c  f i s - h  m i m I c eu  I

oi l .  Pr  e ’ - , e -  m m t l v , fh si mi m u u ’  v u - s s e - I s  w i t i m  e i r m i t  t s  o f  a l - u - m I t  7 fee t c - mo-I i t m n t s ’
mo st of time traffic.

i ’ r e u s u ’ e ’ c t i v c  commerce ’  t h m m — e u c u g ii time - \‘ e ’ , I i ’  20213 is f l e e t  e x p e ct  c - u I  t e l

c ’x~~ e ’ c ’ d  200 , 000 t o m i s .  h x i s t i n g  u - i m m u n e - I s  !cr e c i ~ c ’ r I v  m e m , i i m i t m i m m e ’d m i l e - e x p e c t e d

t d >  he ’ , m l c  h e ’ I m )  e ’ t  f ic ie m mt ly a c e : o u m m m m m o c l m m  t e -  m i r e m e ’ ’ -m mind c m t l m e - m ~hm i I I e ’c.~’ — m 1 r m m  I

I e e l  t u ’ elsi e t i m e ’  o u t  e rs- , me ’ . ‘f i l e t- u t  a r c ’ , m u e ’ c,  - i a - c - c c i i i  c le ’\’ e I d e m ~~
l i e - n t  i~ rop r e in m m i i i  h u e - e m i l  p r u  5 -  c o m e  I I sr  A r e m  I .

L .



RECREATIONAL BOA’I’ 1 NC

Available- information concerning tine public facilities alommg
the Kennebec River below Augusta , indicates tlmat time-re are aboe,nt 170
pe r -man e -nt  moorages or slips and s ix  launching  f a c i l i t i e s . Survey s
conducted by time Corps of Engineers in time early l960s , determined
that about 300 vessels regularly used time’ w a t e r w ay  a long t h a t  p o r t i o n .
As those vessels constituted less than 2% of tim e t o t a l  c r a f t  e s t imna t ed
to be in Area 3, t ime r a t i o  of f a c i l i t i e m s to c r a f t  tim c’n’ suggest has been
i gno red .  The ra t io  of 1 to 600 f r o m  Area 13 was u t i l i z e d  to e s t i m a t e ’
needed facilities for Area 3.

Launching f a c i l i t i e s  costs shown are expec ted  to r e q u i r e
public partici pation because of the extremely low population density
of th is Area.

K — S c  11



AREA 4 .  ANDR O SCOC GIN R I V E R  B A S I N

P rospects  f o r arm y commerc ia l  navi g a t i o n  in tim e ,- ‘sm d r - - n - - u - c c i n
Basin are sma l l .  Growt lm in r e cr c - a t i o n a l  b o a t i n g  w i l l  dep end to a large
e x t e n t  on comp lementary road development and vector control.

Land T r a n s p o r t a t i o n

As shown on them map ( F i g u r e  5— 15) , r a i l  and h ig hway deve lopm ent
c ove rs the  A r e a  th oroug hl y .  Laimd t r a n s p o r t a t i o n  is e v a l u a t e d  as compet i -
t i ve  to navigation , because of tim e direct connections between l’ u r t1 ,~m m - J
and Lewis ton .

Ba t e rwavs

At  h ig h t i d e , t ime A n d r o sc o g ci n  w i l l  pass vesse l s  of 5 — f o o t
draft up as f a r  as B r u n s w i c k  amid T o p s i m m i i m m . l I c e  t i d e  r a n g e’ ,m v er a g e s  3 to
5 f e e t .  There are  numerous l a rge  lakes in the m m o r t h ~. ra ‘o u r t  ion of t i m e

A r ea , and ice closes mos t  s- m m t e r w a v s  bet , - ’e c ’ m u  Dec e - : m m b e r  and Nmin ’ .

Se rv ice  F m m c :t o r s

Time pe rmammen t  p o p u l a t i o n  c e f  A r e m i  S is abou t  1-.O . 000 , h m - m c - c - ’ ,’ e ’ r ,

less t i m m m m m  o n e ’— u l u m i  r t e ’ r l i ve  along t h e ’ I ove r  10 m i l e - i - ,  of  t I c  An dr o i - ’  u: - c c  i n .

Neither coummn uerc ia l  c o n s um p t ion  nor p r o d u c t i o n  is consider c -d  t , c

s u p p o r t  miavigation .

C P IN I - iC IAL N A V I G A T I O N

N a ) o r  !‘ e e  r t s

An dr o s co~~~in R i v L - r .  T ime A n d r m c s c o c c i n  R i v e r  is  q u i t e  m . m t ’ r o o -  am i d
s m m m m l l o w , ami d a t  imi gh t i d e’ , v e e s s e - i s  o f  5 — t  no t  u i r , m t t  cam i t c ,~ ss m m s  I m m r  mis
i ir u n sw i  ck , a b o u t  8 m m m i i  c C s  I rom-m the- Am mdr u ’i - ; cc ece .g in  ‘s j u l i e t  iou w i t  ~ t I e  l ,c ’ n m m e ’he ’c
R i v e r  in  N e r r - - m e m e ’e t in g  ii,mv . N u u  c c u u m m m m i e ’ r c e ’ h a s  ‘ c c ’ n r e ’ I - e m r t c ’ ml ‘ml  t h i s  rive r
mmm d  lie) S i m m i f i c a n t  commerce  is f or e s e e n .  ‘ li e r e ’ l  u u r e , Im o conmme rc i ,- m i f e - y e - i —

o p me n t  ‘ r u ’ d l r , l : m m i s  p r u o m e scd f o r  A r e - i s .

R E CR i - A ’f I ) ) N ,\ i ,  BOATIN G

l I m e ’  , \ nd  r c u m -~cogg 1m m is’ u - n e ceck e’ d , m m m i r  row and ye rv slma 1 los- S I lle ’i’

t i m e ’  d i s c e r m i t i n u ~m t  i o n  of  r i ’ : c - m  d r i v i t u e m  and s t u u r , m c e - c m l  l o g i c , t ime ’  Ami ~ Ir c c s c ’ oe g i um

i mas been r e d i s c e u v e ’r c -e l  b y  ‘ c u r e ’ , i m mcl I m m u n e ’ s m m m a l l — c m ’ , m f t  h- m i t m u g  c’ f i t i u m t m ,  i - m - -~t s .
Spe c - [ f i c ’ mi i l Y , t u e  ~ e - c t 1 c u n  I u ’ ’ i t l u  ~~f i - c - r i  i r m , Ne ’~~’ h i , i m - m n s h n i r e ’ , l c ’ m m d s  m I m e ’  [ I  t o

K — S c ’)
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‘lABL E K— 17
SUMMARY —AREA S

COMMERCIAL _ N A V I G A t I O N

No commerc ia l  deve lopment  nrogrw:i a i u r u e 4 r s  l i k e l y .

RECREATIONAL _ BOATIN G

PROJECTED PLEASURE CRAFT

1970 198u 2000 2 02 13
Reg istered C r a f t * 6 , 000 6 , luu b , 800 8 , 000
Total  C r a f t  11,000 12 ,000 18 , 600 27 ,000

*Over 10 hp.

INI h iAL CAPIT-if. COSTS
(millions of dollars)

1960 2000 20213
B e r t h s 0 . 1  0 .1  0.  3
Launching  Fac i l i t i es  -- 0 2  0 . 3

canoe in g because of vary ing  degre e ’ s o f rap i d s , in c i m m u i n g  w l m i t e ’ v , m t e ’ m
This sec t ion , moreover , p r o v i d e s  an i n t e r e s t i n g , m ’ e m n d e r i n g  m~e ’ t t i u 1~~ .

b e a u t i f u l  v e t  w i l d , and is ea s i ly  a c c e s s i b l e - . ln lam me i i ,m ke ’ s  a l so  n c n c u \ ’ i e l e -
ex tens ive  o p p o r t u n i t i e s  to meet r e c r e a t i o n a l  n e e d s .  O n c u s n e c t i v e e i’ - o i t s

and i n i t i a l  cap i ta l costs fo r  r e c r e ’m m t i o n a l  b c u m i t  i u m g  ,m r e ’ s i i ec o ’ a ii i  ‘l’ m i h e l e

K — l 7 .  Mode ’ n m m t e e  p ub l i c  p a r t i c i p a t i on  is e’xp~’cted to be ’ r c - ’ m e n i  r e -e l  I
p rovide ’  b e r t l m s  and launch ing f a c i l i t i e s .

K— / i
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AREA 5. MAINE COASTAL BASI S S

Comumie rc ia l  n a v i g a t i o n , a l t imoug h r e l a t i v e ly small a t  pre mi e um t
im as  good p o t e n t i a l  fo r  g rowth  m m  A r e a  S h c u ’ m c m s e ’  o f  i t s  d ee -p  n a t u r a l
imarbors . Stead y growth  im ~ r e c r e a t i o n a l  boa t  l u m p  sh ould  occur  because
of t ime r e l a t ive ly good access to the  coas t .

Land Transportation

Time land transportation network is neither strong ly co~ipetl-
t i v e  nor comp lenuentary  to navigation . W h i l e  i t  provide’s good lateral
movement  a long time coast , i t  does not s u p p o r t  movement inland to any
significamm t degree except along the St. Croix River at the eastern
boundary  of time A r e a .  Time hi ghways m i r e  capab le  of hand l in ig  h e a v y — d u t y
t r a f f i c , bu t  are  not des igned fo r  h i g h —speed  t r a f f i c .  The r a i l  and
hig i m w a v  sys tem closely para l le l  each o t h e r .  (See Fl i-- u r e -  K 16)

Wate  rwmlvs

W a t e rwa y developnment im as not inc luded much r iver  chanmme l inn —
prove mc ient  because onl y small , s i m o r t  r ivers  d ra in  Area 5. D e v e l o p m e n t
has p r i m a r i ly  consis ted  of p r o v i d i n g  service channels  between shore
f a c i l i t i e s  and time a p p r o p r i a t e  o f f s h o r e -  de’pt im con tour . Time c o a s t l i n e
is h i ghly  i r r e g u l a r  w i t h  numerous  areas wimere ’ - l e t u t h s  of 30 to  100 f e e t
can be found  w i t h in a mi l e  f rom shore .

There  are 10 very large ’  bay s  w i t h  d e p t h s n a t u r a l  lv deepe r  t ! e , m m l

40 f ee t , none of which are now u sed  L e t  mm m v i g a t i o n  because of t h e i r
i so la ted  loca t ion  w i th  r e sp e c t  to p o p u l a t i o n  c o n c e n t r a t i o n s  amm d i I l g luw m\”~
or r a i l roads .

Se r v i c e Fa c t o r s

Commercial  p r o d en c t i o n  im as t ime  p o t e n t i a l  to s t r o n g ly comp l e m e n t
n m m v i g a t  ion , h u t  land t r a n s p o r t -m t  ion has s u c c e s s f u l ly  ~a a m m p e ’ t e d f o r  c- o n—

‘ mme ’r c i a l t r - - i n m- m p c ’r t a t i o n  s i n c e  1955. H u n d r e d s  of t i m o u u s , m : i d s  of tee ns of
f e r t i l i z e r , concrete , z inc  ari d copper a re  p roduced  a n n u a l ly  in time ’ v i c i n —
it v  of Pm ~r iobscot Bay . Seafood cann ing  ane l a g r i c u l t u r e -  i re  a c t i v i t i e s

w i m i cii im ave bare ly u t i l i z e d  mm mv g u t  i cel l . Commn odi t v J e’r~, m u ’ m d i s  ge - l i e - r u t  c - - I
b y 160 , 000 peop le w i t h  ha l f  c o n c e n t r a t e d  m m r o m n r m d  h ’ e’ nobscot  Bay amid h a l f
s p n e ’mi e i  t h i n ly  along t i m e ’  coast in c e ’ m m m a m m n  i t  ies of ’ no I m m u r e -  t h m a n m a f e w
t h o u s a n d  peop le.

Comme r c i a l  con s e inmpt ion  i n c l u m d i ’s c ’ l m e ’ m i c m ~ m~~ m , l u - I - t ime ’  ~‘, ip e ’ .

i n d u u s t r  j es m l  a d j a c e n t  c \r c ,e’-, , and 5c t r u le mi m p r c c l e i c t s  . lim e’ I u d in g  jet
( ‘ e ’ m u t r :i l Ma Inc  J’ uu s’ c r  Compamm v i s  co m p l e - t  i m u g  , i m m  801) N’,~

’ Y mm m m k e e  A t e ’ c m m l e ’

K — 7 —i
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, s m c m l , K — l 8
d e . u ’m u ) L ) ITY DL’ i’RIBUTION — AREA 5

1955 1965 1968

Total  — 1000 ’s of tons 1, 170 100% 1, 570 100% 1, 290 1U O P
Res idua l  fuel  oil F/ I  258 2 2% 680 43% 571
Je t  fue l  D/ I  54 4% 374 26% 154 12%
Sa l t  F/ I  40 2 % 121 9%
Fish D/E 77 7% 38 2% 88 7%
D i s t i l l a t e  fue l  oi l  D/ I  74 6% 86 6% 81 6%
Gasoline D/ I 157 13% 82 5% 68 5%
Ch emicals 0/I  22 2% 52 5% 50 13%
Coal D/ 1 263 22 % 28 3% 41 3%
Vegetables  F/ I  11 1% 31 2 ’~ 28 2%
Pulp  F/E  12 1% 16 1% 24 2%
Paper F/ E  53 4~ 11 1%
Rock F /I  23 2% 15 1% 24 2%
Other  D / I  or D/E  ores (E) ores (F )  o rec  (E)

animal  feed animal feed s ur a r
cement (E)
f e r t i l i z e r

F = Foreign , P = Domest ic , I = I m p o r t , E = E x p o r t .

plant at Wiscasset along the Sheepscot  R i v e r .  This mluav resu l t  in con-
sideration of Wiscasset as an alternative ’ or auxiliar y (urt for futmure
commner ce.

p ~N2-I I- RU I A l . NAV I I  AT IO N

e2 ommodit \’  D i s t r i b u t i o n

Table K—1 8 si-nows t ime recent relative importance , volume amid
t re ’nds of w a t e r b o r n e  commodi t i es  imm Area  5.

~t~m j c u r  Por ts

S e ’ m m r s p m , r t .  Se’ m m r ’ m p o r t , t I m e ’ mos t  i m p o r t a m m t iiar l ’ u ’r in A r e -mm 5 . is
loca te d  at  th e ’  h ead c c l  Penobsc iu t Ra y , w h m i c h  h i - - u an m l v e ’ r m m c c ’  d e n t  in cu v e’r

61) f e e t  . , \ h u u u t m  a m i l e  s ep ; nr a t e - ~~ t h y  h ar b o r  fu e l  l i t  i c ’ : r  f r e er  t i m e  de ’ e ’ t e
~ ‘ , m t  c i’ u t t i m e -  bmm v , amid the  35—foot m icce ’ Ss  e ! i , i tm mme l c, ’’:ne ’ n i e m m e : e ’s m l U — f c e e ’ t
ave - r i g ’ - u h , m j  iv t i d e ’  r - m m m ~~~ - . Rock 1e-d i ’ e ’m - i im i t m e -  vi e: ini lv e e l  t h e -  I m , i m i ’ - - r  ire ’

- i r k e d  1ev bi mo v u-u .

Ve ry h j t  he e l  t i m e  vesse l  t r m m t f h e ’  1 m m -i b e - e n m c - t ’ u r t e ’ u i  t e u  h a v e ’
c u t  i i i  u ’ c l t i m e -  t i d e ’ , w h i l c i n  su m g m ’,e ’ u - i t - - t f i m t  th~ s ’ i t e ’ns’ n v  i s  m m - I e - h u u , i t c ’ i t

K- 7 .
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TABLE K— 19
POR T SLhMARY — SEAR SPORT

pRo JEcr ED IG\N m ;r  OF h’A T I - :RROR’ ;l ’  CO~’r-1ER CF

/971 ) 1980 200 1) 2020

t - f i l l ion s  of Tons 1.0 1. 2 — 1 . 4  1 . 7 — 2 . 6  2 . 4 — 5 . 1

Di - V L l , u) 1 ’~l i N 1’ PROGRAI-l

1970 1980 2000 202 0

Chanmiel  De rc t f m  ( f t )  35 — Sec 1/ 4 )  1/
improvement  Cost ($mi l lions )  — — 6 8

1/ A l t e rmmat ive  program — O f f s h o r e  t e r m i n a l  as a l t er n a t i v e  I e u  channel
Sr c - u I u ’ i n g . E s t i m at e u d  ce ’ - ; m $6 m m c i l l i o n .

Four p iers , which  ar t - e g m u i pped tee imandl e p e t r o l e ’ m c m ’ m p r u o i u u c t s
and -u tu cre’ up to 650 ,000 b a r r e ls , are  t i m e  b a s i c  p o r t  f a c i l ) t  i c ’s.  l i m e ’ r e

i s  open and covered s to rage  I - m r  o t i ce ’ r c m r m ç m c  - m e u c m I  , y c e ’S S  to  t i d e ’ r i  j i r u c u e c i

n e t w o r k .

Comneerce , m v e ’ r a m t e m l  a 3 . 3 -  annual  n i t , :  o m g rowt im lii  t h e ’  10 v c ’m i r
p e r i o d  t r u e r  1958 to 1967 , whic l m is a decl ine  I rocum t i m e  b~ r a t e  of thee ’

19 yea r s  p r io r  to 1968. tim e’ ave ’r,ige- fo r  time’ th ree ~‘ears p r i o r  to 1° u - 8
was 1.250 ,000 tons . Time 1 ) 7 0  c o u m m u m m e r e e  was  1 ,010 , 000 1 ens  - l i m e ’ m m - ’ j e ’c t e d
m m n n i m e - ,  I, t u u u c u i u i g e’ simow n i in Table K — i 9  re - I  i c - m m  t -u a n u i n i m n u m  u m r us’ t m m  c t  I .8 p e r —

ce -ni t and - i  u m a x  inuum rmi i c ’ of  3 3 pe - rcc ’n t

11cc’  cons id e , n i t  ion behind 1 1 c c  p r o g r m m n u s  s m u g g e ’s L u ’j  h u m  Lm i Ic’ K—I
was time large icc 1 1 c i  on Led volume of p e t r o l  cu mi n  n r u u e i u u c  1 wh ich  s’ - m i l d  ‘ c ’—

m m c m i  t i n  t i m e  un oveunent of m er e- as  i c c , ’, ‘, l m i r c t c ’ r t m i u m k e - r - ~ h um the m ,\ r-

F u e c m k l m e u m d .  R o c k l i m m c i  i s  one  of u u m mn m - m v s h u m i l  - -m , — l m ’ , u t t  b u m i r l u m ’ ;  clung

l’ e ’ m m e e h s c e e t  h a y , ami d i t s  c m  i l i t i e ’ m ;  i re ’ lu e ’t t e ’ r t h an ei\’ e ’r , c c t e - . f t  l i e ’ s  i i i
a u u m i t c m r u m l h i c 1 3 u t  h c l e u u c ’ u t ed  b y  b r e - - i kms ’,- c m  c r — u . m m m d  w h i l e ’  l i m e -  e m , i t u r , e l  i , - ’ - t m m  -

l i e ’  he’tweemm 12, , mu m - I 18 f ee t . u n i 3 — l c m cu t ; m i u u i m m c u l u u u  h e c t i c  i s  c c c a i n t i i u e ’ c t .  t i ,  i f - -
I t l e ’s i nc l ind e 13 wl i , m r y e - m m  s u m p p e , r t e ’d by  m e l  l i m e d  c e u m u u u e ’ c L  i e c u u m m  m m c d  s : c m e l  I I c c - i t ’

mmm c l  ve - ’- -. m-ue ’ I r d - c u r  - m c i l i t i c - u m  t h u d se - ry e ’  h e c t i c  I i - m i m i n g  cu e d  c e  - m c m l m e e u u - c l
I l e ’ e ’t - m .

I’Ioel~ m I me 1 y m e t  e m r b c e r n e ’  ce , u cmcum e ’r cc ’ s i u u c s ’ m, , i c  , i y e ’ i , l c ’ ’  t m t ’  e e l

~le ’” I  lime’ c i  e l c , c c c t  1% ove r time- f c  ve il ’ s r i c e r  t e e  f g e , ~~ , m ‘ m m m l , - c , ’ c -  m V e ’ r , i c t e ml
0 ) 1 . 001) r u , ’, l e e r  l i m e t i u r -  ‘ -  ‘,‘ e , m m c ,  p u -  1 -  I l eu n . l iC ’  l i / U  cu ’ u m u ” m e ’ I c e - s m m u

, nl cc c ’ c i  3d) . m )Um) , - ems m e  - I i c c c l i d d u e t  - i - -on I i m m c m i  ng el ’ - I m m m c -

l - ,
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TABLE K-20
PORT S ‘J~fNA RY — N u m g I cm 5 l )  ~-\N’h EAS ’l I’ m m i- i’_ C OJI SCU mF hi ,\Y

PROJECTED RANGE OF ‘~ATERBORNE COi~ ’IERCE

1970 1980 2000 2020
1-lillions of Tons 0 . 0 7  0 . 0 7 — 0 . 1  0 . 1— 0 . 2  O . 1 5 — m . 3

DEV E LOPMENT PROGRAM S

N e’ comm ercial  development  p r u u g r a n m  ap p e ar s  l i k e ly .

Commerce p ro j ec t i ons  f o r  Rock land  mi re  iumcluded imm t h e  p r o j e c —
tions for  [astpor t—Cobscook  Bay , w h i c h  are ’ shown above . No de ’\’ em l o p m en t

- : programs lm a v c  been suggested fo r  th is  h a r b o r , because  i t s  p r e s € - I m t f , m c i l i —
t ies and depths  can a d e q u a t e ly  h armd ie  the’ c r ’  j e - c m t e d  t o u m m u m m g e ’ .

4 

u o t I ) m , r t LOi ) Scook ha\ ’ . Coh~~coo k Bay is a lm ost  inclosed by land ,
m ind E a st p o n t  r - n m m k s  i i  r em t among i t s  im ai f  do:’~’n po r t s .  E a s tp o r t  and Cob sem o ok
Rj v  ca n b o t h  be r eac h ed b y Lubec C imarmne l , Quod c lv Roads or h i d  h i a r b e e r
Passa ge.

Lubec Chan m nel  is a s h o r t  cu t  t h m r o e m c i i c  r ue d- w i m i c i m  can i m ,is~ ve’~~~e ’l~
of 1 2 — f o o t  d r a f t , shaving 11 mi le s  f r o m  t ime ’ a l t e r n a t ive rou te s  t o  l a s t  p o r t
or the dcv . The l on g e r  passages are - m m s d c - c - p ~ ~is 50 fee t . i m m s t i c c u r t  i m m i s  o f f —
simor e depths  of about  35 f e e t  and the  Bay p r u n e -  r is t i b u c u t  14 f ee t m i c e - p .

‘font of t ime co t nrm m er c c ’ f o r  Cobscook Bay pas se ’u -m t h r o u e t i m  L m n b e e c
Ci m a umne l  . h ’ %mLe ’ rborn em comm erce-  f l u c t m n m m t  c - u i  so g r e a t  lv over  ti m e ’  19 ve - .m r s
p r i u u r  t u  l ) u ~~, t h a t  t ime  h i s t o r i c a l  g r o w t h m  rate ’  im ; m e a n i u m p l e s s  . C o m m m m e - r c e ’
aver;mge’d 75 ,000 tons for t i m e ’  t h re e ’ v e ’a n s p r i e r  t m  lO€c d . lice 1070 ce n t—
r eel ’  - was IP , 000 tons . No imn provu  ‘ : ‘ c~ ’ u t  t s imav e  b - ,-u m s e m g , g e  -~~t e d  I or t i m  I s
inarbo r as p re ’ m-c e m nt  I m i c i  l i t  h e m s  m c m m ei e:lmanne I c-c can ;md c ’ q m c m i  t i  Iv l u m i m m e h i  ‘ne ect eel

- 
— c u l u m m m c  - rce

R I - lCi-  - A l  I m m N A l .  R O A T I N U

R u - c r e ’ :c t i eH I a l  b o at i n g ,  w i l l  c e - r I  c l l i l \ ’  h a v e  .i m a j o r  i mtm p i c t  c ’n t i m e

e ’conom nv of ~\ 1- c -a 5 , desp i t e ’  t h e  - c t  t i u m i  I 5 m m  I e r  t c ’ r m p c ’ r m i  I Um ’es i r e - Vu i v

c ’ hj  I l v mn 11 -- - - ‘ c  r r u e m i n d  . U r m i l  t u c - ; e d  omm t i m e - c e - c - n m  t ‘ - m m c l  t i e  l e e  h u m - c l  I m u m
t i i e e m m c ’  u se d on m r c ’ m h m  w , c t e n . As c r a f t  s i - I c ’  j m l c I e ’ , m s c ’ c ; , i t  i s  ic ’s ’ ;  e u ’ i i V ( ’ I l

i e ’n t  t m  t i l l  i c r  f r o m  p la e m e -  I - ‘ p la ce ’ . L i c e - m c I  me re ’ , h e - i t h u i m i p  i s  c ’ x i c e ’ e ’ t e ’ ci  f e

l e e  ‘ s u r e ’ w i d e ly  demveie ,in ’cl m u  c \ rc ’ m i 5 I h m a u m  in  t m , -  ‘ t h u r  m\ m’ c’ , m m m  - t  S e m i c — t e - g l u l c  \ .

L~~~~~~~~~~~~~~~_
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TABLE K—2l
S1’it’IARI — A R L \  5

C0~~- 1ERCIAL NAVIGATiO N

PROJECTED RANGE OF F’ATFRBORN E CmOMMb-,RC1 .

1970 1980 200u 2020

M i l l i o n s  of Tons 1.07 1 .2 7 — 1 . 5  1 . 8 — 2 . 8  2 . 5 5 — 5 . 4

INITIAL CAPITAL COSTS 1/

1980 2000 2020

Mi l lI ons  of Dol la r s  —— 6 8

1/ Cos t s  shown are f o r  cimannel  d e e p e n i n g .  A l t e r n a t i v e -  p rog ram of

o f f s h o r e  f a c i l i ty  h a s  an e’s t im a t e d  cost of SO m i l l i o n .

RECR E A ’f I I m N A l ,  BOA ’F I N C

PROJECTED h C h h~\S URF CRAFT

19 70 i 980 1UcJd 202 I)

Reg ist e r e d  C r m c f t *  7 , 0 0 1  7 ,61)0 S, )u)m J 10 , 500
Total Craft 13 ,000 15. 50u 24 , 4 ; c5 3. ’ , 5e’R)

*t )ve e r 10 i m p .

I N ’  I T I A L  C, \ P I ’lAL  e ’ m ) S ’ l S
(m illi omm s of dollars)

1980 2000 ,‘02m )

h e - n h 0 .1  0 . 3  (3 .
l a u n c h i n g  }- ,- i c i l i t i e s  0.1 0 . 3  0 . 3

A t pr -sent . time -re- arc 108 pmnbll ~: marinas in t i m e ’  v i e  m i t  -. - of
l’~’noh scot  I ) m m v , i m i c l u d i m m i t  800 pe rc a l e - u t  sli ps cur  ‘ u u I ’ c) ’ c ’ : m  , 2 i  mc m , unhum e

r a i l  m’ ’ u m i e l s  e m n p .  cb h e ”  o f  I n , -m m id i i  m u m -  c r - c t  I up t u e  [‘1.,) t ons  , .ct mu l ii) 1 mmem nc I c  ( m m c ’ ,
t a c i l i t  i e u - . M c u m - t  m l  t i m e  r c c r c a t  l - ’ m m ~~1 b c e , mf h i m ; ’ , w i l l  l ee :  c on c e ’ m m t m m e t t ’d m u
l’ e ’ m i O b S d l e ) t  Ray  - - t  t u e  f e , c r e s c e ’, i l u l c ’  I - m t  ‘di e , ‘c’ , m u s e ’  m l  i s  r u - l u t  i v e ’ ly
we’ I l — p r o f  e - - ‘ I c  ‘d s’ i i  I ;  l e e  uCu e ’ r can s i S I m m c d  , - I m e d  m )m n h t i c ’ pum t

I t  j i~ e’ ’ m m c c u m t e t e i  t I - - c t  i ’ r i V , m t e ’  c ’ l i t c ’ t ’ - m  I ’ , , ’ w i l l he’ a b l e  te e - - , c t i ’,fV

t i m e  e i e ’ m r ’ , c l u - h  f u er bc - u t m m  i m i c t ,  b m m t  t u u h u  I i c  ass i - u t , i l m u  e ’ w i l l  h e  u i - c  c ’s’. c r y  f e c  p m - ’ ’-
v i e l e ’ - i d e ’ c t ’ m - c ’ e ’ l . e ’ i m u m : l m i m m g  I - c -  h i l t  i ’ - - .c .

__
_ _

_
_ _
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SL ~ L’-L \ R’ u ’ — S U B — R E G I O N  4

C m ) M N L 1 I C I A I , N , \ \ ’ i r \ T i O N

PROJECTED RAN G P Oh - ’ h-: A ’r i - R B O K N E  CONM h RC

1971 1980 2 000 211,03

N i l i t o m i s  e,f  ‘i ons 2 .~ ) 3 . 5 — 4 . 1  5 . 1 — 7 . 7  7 . 3 - 1 4 . 8

1 N l I I A I ~ C A P I t A l .  COSTS 1 /

‘1 1980 ,000e ’ d U n

~- i i  11 i o ns  c u t ’ Do !  h , m r s  0 . 3  ~5 ° .0

- 
- 1/ Co s t s  she ’wu i  m i r e m  f o r  c i m m i u m n e c t  i n m n r o v e ’ m - m e - u m t s . A l t e r m m z m t  I V u ’ p r c u c ’ n m : ’ m

01 c u l ’ l — l o , m d i u i m ’  f , i e ’ i l  t t  Ie ; s 1mm A n o m c s  2 m mm m d 5 is i s e s ’ t i m ’ m m c t e ’ d  coStS 01

$10 n ; i i l i o n  , m t t d  ~cü mi llion , res pc e :t i e ’ e ’ l v .

RECPLN\’i’Im)NAL l t m t \  U I N C

— 

i’NO~l h ’ Ci h i m  l ’ i .i \S i ’R [  ( h i C ’cFT

l~~7O 1980 2 0 3 0  2020

Re -c i~~t e ’ r edCra  f t~~ 31 ,m m UU 3’3 , 100 • ed ’) - e  3 , S m b O

T c e t m c i C r a l t  57 , 200 o7 . 100 121 .7110 1S2 ,°0U

*~Jc er 10 i m p .

I N i t i A l .  CA l’  l ’ I’ ,\ h  L m I S l S
( fl u h i l l  c u l l s  e m t~ elec  l l m  n - c

1080 2000 ,‘0 2 i 1

- i - c ’ r t b m s  0 .4  0 .8

- I , -  m u u i u c h m i  tu g F’m uc h i i  he ’ s  0 .  7 I . ‘e ,‘

8

~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _



S U B — R E G I O N  B

This Sub—reg ion is second in commerc ia l  n c v i g c t i o m m  a c t i v i ty
in the Nort im Atlantic Reg ion. Port land and B os to m m are t i m e  m a j o r  ce ’ m m t e ’rS
of shipp ing and are expected to maintain their relative’ stmm ndim ig
throughout time pianniumg period . Recreational boating activi t ’,’ is
hig h near the more u r b a n i z e d  areas of C o n n e c t i c u t , R i m o d e m  I s l a u m d  and
M a s s a c h u s e t t s , and strong growth is expected .

C OMNI/ R C 1,11, NAVIGATION

Areas  6 and 9 o f f e r  time g r e a t e s t  p o t e n t i a l  in S u b— r e ’g i o n  B
f o r  con t i nued  comnmercia l  n a v i g a t i o n  d eve lop m uuent  because  of good c u r l - - n
a r eas . h i g h l y  comp l em mm e nta rv  land t r a n s p o r t a t i o n  devc  L u l e m m m e l u t  and mc Ve ry
l a rge  t r i b u t a ry  popu l a t i on .  Area  10 also o f f e rs p o t e m m t i a l  b u t  is sonIc tm —
w h a t  c o n s t ra  m e d  due to lack of c u e n m p m c r m u t i v e l v  good hm , c riuo rs or e e ) m m p lc ’—
neen ta ry  land t r a n s p o r t a t i o n  deve ; l o g I c - m i t .  A n e m i c 7 and  8 o f t  e n  si  g n i  i —

cantlv less potential .

R !- :CRi - :A ’l ION A L BOAT I NC

Areas 8 , 9 and 10 u c f f e r  g rea t  p o t e n ti a l  fo r  r e ’c re ’ , u t i o m ma l
• b oa t i ng . Area 8 i s  t ime  C o n n e c t i c u t  River  B m c s i m m , s i c  1 d m  is so i t  m c h -  h e

f o r  e’x t e u u c - u i v e  f r e s i m  w a t e r  b o a t i n g  and e x c e l l e n t ly  l e e e m , m t e ’ eb s i  t im r e s p e c t
to popul  a t i  on c e n t e r s  . Area 9 h a s  t r e - m s e ’m m d o u s  o c e - a u m  f r o n t  ig e ’ c - i  L u  e’l - :—
celle’n t a c ces s  w h i c h  is g e n e r a l ly  w e l l  p r o t e c t e d  by I c u m e g  b a y s  , u m m ~l c , c I ’ c ’s .
m\r e ’a 10 is ad] m i s c - u t  t to  Long I s land Socund , wim I d c  m m c c  mm 1,i r u t , - pe e t c - u t  t I ~i

f o r  r e ’ c n c ’ , c t  ional developnm eumt . ,-\ne , cs  6 ami d 7 o f f e r  less p c ’ t e ’ t t t  i d .

1 - “1
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A R i A, tm . 5 m m t  l b  i l-t N ~e l A 1 R l  A N I m ( m m\51 ,\ l . N I -  i , - \ N ’ I ’ S l i f  R E

R e l m u t i v e l v  h i g h conmmerc  h m u I m m , c - . ’ i g i t  b u m  mi e t I V I  Lv  o c c u rs  c u t ;  t h e ’
c o a s ta l w a t e rs of t i m  is A - e-~f , p n i n i c i p ;i l l ’ ’ i n  t ime ’ v i c i n i  lv  o f  P o r t  1 , , m m - I
i t r e u u ~’ t h m  in  t ime h a n d l i n g  of e t r o l e m u r ’ m , t I m e -  m imaj u r - em muimmo d i t y , i s  u i u m c e ’ r t  1 m m
b e c , cu u s e :  of  C u e ’ t I t i o u m  I ruin o tim e r A neas . R e - c t- k - - m t  i ona l b - c a t  i n m g  i s  ,ihout

even ly  d i v i d e d  b e tw e e n  coastal m i m i d  l n l a m m d  w mc t  ers , s- i  t h  niA cin 0! t h e

a c t i v i t y  g eu m er a t e d  b y o u t — o f — A r e a  r e -s j e h e i t t u  . P o l l u t i o n  and c tm ’e ’ e u —

cro ’. ’J ing orob le ’ ; mm s could  i n i m  i b i t  g r u u s ’ t h u  t o  se,cm m m e e- m ’ : te ’ u u t

L me mmd i’ r a u l s  p m ’  r tat ion

Time m a p  of  Area 6 ( F i g c m r e ’  K— 1 7 )  shum u wc -m tha t ,c r a t h m e -  r good
r a d i a l  t u - m- m u m m - ;p o r t a t i o em  s v s t e t - m  ima s de ’ve -lop em d around Portl;im d , mc tm l lammcl
t r a n s p o r t a t i o n  is ex t  re t m mecl \ -  commm p l e ’ c m e ; u m t  c u - v t ,~- t h e  por t  . i h e c s e ve r , l a n d
t r a r m sp o r  t a t  ion s e r v i m u g  Por t s r i m o u t h m  is any t i m ; mis ’ m u a t  e ’ o S m I c  L e n t e n 13  n - -  , , mim- .h
serves  to s u p p o r t  t i m e  d i v e r s i o n  of  P o r t s m ’ m u ’ c m t l e  w m t e r b o r n c u  c o m m e r c e ’
to  e i t h e r  Boston or Portland.

T ime -  p i p e -l i  mm es  e m : : t e n d  i ng be t w e e t ;  P u  r t I and  and b u m ;  t r e a l  , n n e ;

~~~e’d to  t u ’m cu ’m m - m c h m i p c r ud e  p e t r o leu m  to C a n a W i .

R at e r ’ ,’ m c v m m

M c ’st  of  tim e ’ p c r t s , i m , c n i u u -r s  and  t m m u r i n m ; ,  1mm A r e - m i  6 i r e  l c ’ c ; c t e ’ d
n ear  t I n e  m u c u m u t  u s  of r i v e r s  , or  in ru ’  I i t , 1 ye ’ lv S l c & ’ l  t e -  ne - ui eu’ m m m ;  t a l  b ig h n t s
Few of l i c e -  r i v e r s  are ’  m m ; m v j m t , u j m l e  more  t i m a n  S cmi Icc i u m l ; i u c d  a l t l m c - c m c h t  t i ne ’ s ’
ex p e r  I e m m e c -  a m~ f o o t  t I e I ’ ’ r a n u t e ’

Ex c e p t  f o r  P o r t  l a - m c i  and I’ c u r t s u m o e u t  I c , vI m j u t l u  , c r e ’  d i  s c u - m s e ’ ,i
l i t e r , a c c e s s  s ;u t e !r w a v s  hmave ge ’t me ’l ’d l l v be - c-u  d c -s i gn e-d t. or t i m e ’  \‘e- ~,5e ’ls

w i t h  m a x i m u m  d r a f t s  of abou t  8 f e - e l

line t ia je e r inland u, ’ , m t e ’ r s - m i y s  m m r e ’ i m i k e ’s .  S c ’ f e a g c .’ L , c k c - , t i m e
l a rges t , cov e r s abc ,ut  20 s q u a r e  m i l e s .

S e r v i c e  i-’a et o r s

i ’ r u - d c u u t j o n  in A n e ; , c  (c is u e e u t  v e ry  I m m v c ’ r , i b l e ’  t o  n ;Ie’ i g u t  i e e m m  -

I ’ c ’ x t i  i e - s , I c c - m i t  mi m i  - e o m u m u ’  d a i r y  p r o d t n c t  ‘- c m ’ -  im i i t l m — v , i l m n e  com nrueo dit  it ’s  w h i e ’h m ,
w h i l e  s u s c e p t i b l e  to c o n t ain e r i .’, m t i o n , l i m i ’~’c ’ h e - c - t m  t r , i n e s ; - - - r t c ’ ’h t e e  I 5 ’ i i ’

u i u c m ’ m e ’ ’ m t  ic u ’ c , c r b e m t s  b y land t r a m m s p o r t m e t  Ion l e e r  s o u m m e ’  I l - m e ’ . A s  i n m i l m i m  S i t  ela-
t i o n  e x i s t s  in r ega rd  t u  t i m e  I c ; c i ’ e r , s , m u m u l , amid g r a v e - I  p r o d t n :e ’e i  ( m m  ,- ‘c t c ’ ,I

K—RI



TABLE K - 2 3
C O M M O D I t Y  D I S T R I B U T I O N  — AREA 6

1955 1965 l 9 b O

Total — 1000 ’ s of t o n s  15 ,3u0 100% 19 ,100 lOO P, 29 ,000 1003
Crude petroleum F/I 10,351 67% 12 ,627 63% 21 ,500 73,

D i s t i l l a t e  fue l D / I  40 1) 3% 1, 739 Y b  2 , 366 87
Residual  fue l  oil F/ I  749 5% 2 , 608 13% 2 , 381 84
(h a s / K e r o s e n e / J e t  Fuel D / I  1, 795 12 % 2 , 600 13% 2 , 4 59 9~•
Coal D / I  604 Sib 149 1%
V i u e a t  F/h i 76 24

F i c i m  L 33 23 25
Sa l t  F / I  37 104
Pul p F / I  43 25 3
Clay F/ I  73 38 27
Page - n  F /E  35

F = Foreign , D = D o m e s t i c , L = L ocal , I = i nup o r t , E = i- • x t ’o r t .

I n d u s t r i a l  consumpt ion s a ti s f i e d  in p a r t  b y n a v i g a t i o n ,
includes  onl y p e t ro l eumm p r o d u c t s .

Com m o d i t y  demand is g e ner a t e d  b y 457 , 000 pc - o le , m 4lt of wimom
are l u u c , i t e d  in t ime v i c i n i ty  of i’o r t l a n d  and 30% in time v i c i n i ty  of
i ’ u n t s m o u t h m . Time r e ’ t m m c i n i n g  20% ar e  l u c c , m t  ed in summ ul l commu mumnit ic -s
scat  e ’ r e d  t h r o ug i m o u t  t I n e  ,-\re a

F 
COMMERCIAL N OV 100 1’ I O N

Co m m o d i t y  D i s t r i b u t i o n

Tab let K — 2 3  sleows time r e c e n t  r e - l o t  l v i -  i m 1 m c u r t  , e u u c c ’ and t i m e -
vo lume and t r e n d s  of t Ime w a t e r b o r n e  c o m m o d i t i e s  in A r c - c  6 .

T i m e ’ c r u d e  p e t r o i e u uu -m l i -c t ed i n ‘Fab le K — 2 3  i s  h o t  i n e ’ i u u d e ’ ,! in
time N m l  ion ’s crude oi l  i m p o r t  m c I  l e cs’m c m m c e ’ I u e ’ u , i m u s e ’ it is transsh I t u m e d  te l
C~ m m ; i d , m .  Cr ende  pe t  re ’ 1 e ’ t u rn  i m a s  be -en e-xc los i ye’ lv hand led - i t  P o r t  l oud

~
1 - c i or Ports

P o r t l a n d . At Port I cm t d • an i nner  ;mm id ou t  u - r ha ch um - le , i V e ’  b e e n
de veloped on t h e  s , - u ; l  ‘ ce - rn  c - o m m m t t m u !  ( b , cs e t o liv . ‘[‘bee i m m u m e ’ m  I u m i m ’ b d m r  i s  l e e —
c i t  c c l  , i l c u m ; ’  l i c e ’  I - c u r e ’ R i v e r , wi m i c l m  m m - - i c e - e n i m ’ t u r c v c ’ ,i I c ’  pro\’ ide ’  I ‘ u
vc -sse’ l t r ,c I f e d  of I S — f e u m u t  d r a f t .  ‘tim e 49 f a c i l i t i e s  of  t i e ~ - i n n e r  t m - m n i c u e r
a r c ’ s u u j c p e c r t e d  by  e e u v e -r e - e I  st e u r , m c ’• e ( 4 1 m m  , U QO sq e n m i r e ’ l e e - I  I , p e t  tolet, nm ui
- m t , c r , m e c ’ ( 700 , 00 0 t o n s ) ,  g r a i n  c ’ l e ’ v , m l , ’n s , c c u l d  s t c u r c m ’ e , s i m e e r e - —iu ,i~~, ’3
I m e e j s t i m m c ’ • e’q u m i t u m : m c ’ t t t  - m m d w a t e r! m - ’ t m l  r e ’ m ’ , m i r  t i c - t i  i t  h e ’s , i u m c i m n e i h mm g f r y
c l c e c k s .  ‘-l us t u t  t i m e ’  I c c - i l i t l c ’ ~ ,ir ~ ’ m m e ’ r ve ’d b y  n m m i I s j u — m r m - m  m m m c l  i m ’m pr ea . ’ c - e i



T ”  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

roads . The outer Imarbor is p ro t e c t e d  b’-’ i s lands  in t i m e  ha’,’ . A c l m a n m m e - l ,
1, 000 f e e t  wide and 4j  f e e t  deep ,  provides  accec ,ss t o the -  e c u t e r  i m , m n f c m u r
f r o m  time deep water of time hay . Time o u t e r  h a r b o r ’s f i v e  f a c i l i t i e s  a re ’
supported by petroleum storage (500,000 tons).

Three pipelin e- s are used for pumping crude p e t r o l e u m  to
Canada , amid mm fourth to Bangor is used for refined products .

W at erbo r um e commerce inc reased  at an average- annual rate of
5 .0% over time 19 years prior to 1968. Commerce’ averaged 21 ,198 ,000
tons f o r  t im e  t h m r e e  y e a r s  p r io r  to 1968. T Ime 1970 commn erce was 30 , 000, 000
tons . Time ’ p r o j e c t ed  mnaximum annua l  growt lm r a t e -  in Table  K — 2 3  frotmu 19 /0
t o  1980 is 5% .  TIte rea l ter , g r o w t h ;  is e xp e c t e d  to slow due t m  e c o u c m ’ s m j c
and phvsic mmcl constraints.

l i m e  most i n m p o r t a m m t  a s p e c t  of t h ue ’ p r o j e c t e d  comrmeerce± of Table-
K— ,b4 upon w h i c h  Area  6 ’ s deve lopmen t  p r o g r a m s  are  based , is that p l mmnu iin g
in t i l e  United States may i ma vem no e f f e ct  on Canad icum crude ’ o i l  p e t n e u l e - m m mtt
m l e ’ m m i u m d .  l i m p a c  Is o comrui erc i - m l  n a v i g a t i o n  on envi ron un ent c 1 q u a l i t y
should be given detailed conside ration in ammv f u t u r e  p l a n n i n g .

u m nlt :m toclti m. Ports mouth is located tico mi lc ’s fro m h u e -  At lant b e
Ocean on t I m e ’ I’ i - - c a t au u mi R i v e r .  Time r i v e r  c im a n n e l  lu cs  b e - c~~ i mp roved to
a d ept h  of 35 fee ’ t , w i t h  an a v e - n m p e ’ ‘x j el l of  4 1)Q fe ’e’t ( o n e -— s a y  t r,c f t  I c )
lo t ’  mc d j s t , u m m s e c  of ii m i l es .  In  the m o u t l u  c - I  t i m e ’ r i v e r , u m , c t u r a l  d e p t b m - _

c u t  b 8 f e e t  arc- ;u V a i  t ab le  f o r  m e u i m m m o r m m g e ’ . S p e c - i  al a n ch o r ages  a m i d  c-h enc e ’ I s
1) f e e t  de ep m e e rye th e  m c l t a l l , o w — d r a f t  v e s sel  f i t - c - I s  . h u e - r e - I re - 7 m a c i  i i  —

t i e s  in t i u e  3 m i  J c ’ ~~ a b m u v e - 1e or t s t m m ~~m m t l m  w i m i c h u  i n , -  sp e c - i  m l i z t ’ d  t o  i m m m n d i e ’
p e t r o l e u m  p r o d u c t s  amid sun r e p o r t e d  by p e t r u l e - c u m m  s t o r a m e ’ (2 5 0 , 000 t c t e mi s )
T i t i  r te e th o I t i m e m  1 4 fac  i i i  t i e s  mcI i’ o r t s u u m ou t I u do not  i cmmv e: d e p t  h i s  gre-ate r
t m m i i i  2 3  fee t . Time r e ‘ : m , i  1 nium eb foci 1 ity , wl m i e’h has 15 a c r e s  of o g e m m u  s t  c e r , m m e
in m u - c l  f o r  gen e ’ r a l  cargo , Imas 3 5 — f o o t mid j ac -cO t dept h s mmmcl is  cc’ r ve- ~h by u s c i  1
spurs mind good ruimud s . O r b  d e e ’s at ‘c u r t  s i c - m u  t im t e ’5 t r i c - I  t h m c  c - i c  m i n u m e ’ I w i e l  t h u
to 201) h e - c t with l I S  Ic - c t of ve ’rt  i c - m c i  c l c , ; r m m u t c e - . Ro c - I m  I c - d i c e  sums  re ’ m m c ’ v e d

mm cc - f m ic-ve t Ii mc - p c c c  elm t d c -p I t

b- :,ite ’ r t m om ’nc connec t c-c ’ at  ¶ ‘ ec m ’ t m - m m m m ’ c u t i u  i m m m r c ’ , ise ’d a t  mc m i annu na l r m m t e
c m l  ~ .8% I u’, m - ’  19-e l to 10 6 7 .  bl oweuv er . i t  — ,- i u m n u u m e l gr o w t h ;  in t i m e -  10 Ve inS
f r  ‘ m m  j i  u S  t u e  I t f l3 7 m i s  cmi l v  -. . 0 % .  ( e t I u : t c ’ n u  e ,c v e  n . m  0e ’d I , , 001) I e’mts I u ’ !
t i m e  t h m n c ’ , ’ Vc m i r s  p r i u m r t o  1~i c 8 .  l I m e  1970 t - ; m c cge w,cs 2 , 10 1 , 000 tons .

R i (  l - h h b A l ’ h -  ‘ N \ i  5c , \ f  lb-h P

l i m e  re - ,; m ~c i n 1 i u m c ’  l u m u n b o r s  of  ,- \ r e ’ m m I> ‘ d c  ~t c t i e ’ r u l  I ’ ,’ mu s e d i m y  V e

‘ I  i t e e  ‘ i — l c u e c t  c l n m m f icc . R h i  I c ’  So me ’ c i  t i m e -  V e s s e l s  I c  t , i m m k  h m r y ~ ’s , i p c h
c ec m uu ’eu ’r e ’j  ml I i s i m i n g  c r - i f  t , t i m e ’ m c  jci ri l v  m i t e ’ t u  , n e ’ m m t  i c u t i m e  I i ’’ , mt S , S h u m - c ’
le o t i u  type s of  V e S t - m e ’ l ’ , u I  , S I t ’ u i ] , m n  d r , m t  15 c O l t  ‘ u u - e ’  t i e  e ’ - , m ’ ’,e’ i m m i r m u o m s , t m c c - m , -
v i i i  h e- no c - f  t o r i  to  d i s t  i n g i n i s i c  fc e ’ t w e - e ’ t ’m t h e - :  . , - \ e ’ ‘eve ’ j u u s t  m o m  t : m  c u t
Port 1 , m t m t l  I r i s  ‘ c - c -tm Je ve l op e d e ’X c l c u - m i V e ’  I ’ ,’ I c u r  r e - c - r e - c t  i c c u i i i  c - r d

-
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PORT S h > t ’-17, F’1 ’c’ — icOR’I’I,7W1.)

l’RO~JLCTED l’h ,\ N O E  OF , ‘bA l ’L i-hIIOKN -h C m u M M h -.RCE

197u l O d u  2000 20 2 0
M i l l i o n s  eef Tons 30.0 17-411 61-50 9p-~~2u

L e l V h l . O I ’ b I i N l  I ’ R m c c ; RO: - lS

l~~~O l O b O  2000 2 u 2 O

Portland md rb o r  — ; i o c m s c m  I -m l a r ld A m l u : c r , c m - ,-
( b l i m m u i m i e ’ 1 D ep th  ( f t )  

- - - 

4 5 u ’J +  S I  ‘~~ —

I u : m pr o v e m : m e u u t  Cost (~~‘ md l l lo ns)  — 30 lu d  —

‘c I t  I m m u t d  h a r b o r  — Fore R i v e n
e~ c lu e ’ 1 Oc ’t c t I ,  (it ) 25 30
I :tu p r o v e ’n m e nt  C c c s b  ‘$  m t u i l l j o n s )  — do 20

1’ ,-\I il , i. f-li
P ORT Si b ’ i b b \ k Y  — i’m )Rl’SMol f’lh

PR O,li-,CTi- ,l) RANOI - 1 o i i-1\’J’ P R O 0 R N I :  L mm b-h’ u

1970 I ’iSu loOP 2 0 _ cl
Millions of ‘i ons 2.1 2.6-2 .7 .l-4 .-. 6.o -7.2

DIIV h-b 1,0 I M  i-Il l I ’RIlCR, \ b l

1970 1 9 - 50 2000
Cit mm n m e h  Dept hm ( 1 1)  3 5 ( e ) n e ’ ’,s’ m m v )  35 1 1 ’ -c ’ - c V )  Pc )  1 /  -

I m p n ’ u v c - - - m c c : u t  Cost ( S m c m i i i  lou is ) — 13 2 5  -

1/ A l  t e ’ r m i c t  iVe’ t en om r ,cu m — C o m u s i d e - r a t  i - u n  o f  c u t  f s i m c e r e  t e r u l m i u m , i i  t c e  s e r v e -

se ’ve’ r ,ul ports . (heist m u d  e ’ c c t j m t t c t e ’ m l .
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TA BLE K — 2 6
SL ’MMARY — AREA 6

COMMERCIAL N A V I G A T I O N

PROJECTED RANGE OF WATERB ORNE C0~P I [R L [

1970 1980 2000 2 02 0
Mil l ions of Tons 32 .2  3 9 . 6 — 5 1 . 7  6 5 . 2 — 8 4 . 4  102. 1 3 — 1 2 7 . 2

I N I T I A L  CAPITAL COSTS 1/

1980 2000 2020
M i l l i o n s  of Dol la r s  65 135 —

1/ Costs shown are fo r  channel  de - e ’rm e ’n ing .  The cost of t ime a l t e r n a t i v e
prog rane , an o f f s h o r e  t e rnminal , f m m r  P o r t s m o u t h -  [m ci’ not  been estimated.

RE CR EA TI ( t N , \ l ,  lO O T I N G

PROJECTED I’I , l I A S U R b I  CRAFT

1970 1980 2000 .1020
Reg istered Craft * 24,000 38 ,600 49 ,000 t’I ,OOO
i o t ,u l  Craft 39,200 47 ,000 tu4 , 000 I i ’ , 000

*Over 10 i m p .

INITIAl , CAPITAL COS’l -

(millions of dollars)

1980 dOdu .1020
Berth s 3.8 2.9 3.0
Launching  F a c i l i t i e s  0 . 3  0.~

Time Corp s  of E m i g i u m e e n s  c o n d u c t e d  cu rve -vs of T e c - r e - m t  i cmm , i I

b o a t i n g  in  A r e - cm 6 during tim e carl y_ i c leims . i t was dc -t e’ r ru i ;c a th aI 1 , _‘“S

i c c e m u  ts we’ re ’ pet rmanent  lv i - e r  t i m e d  on i t  s t e e m s  t mci w , m t e m ’s , m~ md - m m  , i , h  - h i  I mm c 1
22 ,000 w e ’ r e ’ O C C m m c ,  i c u u u m m l  v i s i t o r s .

Public f m i u ’jljt iec s inc i ccde’ about bO l m i u u m ’ m c i m i umg,  t a c  l i t  h t  -

700 pe rmanent  s l ips or u u : c u m u r , m e ’ e -e  . Ab o u t  300 e r , u l  t a r e -  c v i  u 1 0 -  l~ 
-

chart er or rental basis.

P n i v :m t e  cap ital c - m n  h u e’ m e c u m c t  c- m i c - mu t o  mm u s - c ’ , - d , t e  i m m c  I C  - S . C  ‘I
b c e - i t i mig ‘is re ’e 1mm ir e d. Public feineis nov be - mm e - d e ’ e l  t u e  , m — e s - ; s t  b e  i i  ‘e l i  ‘ -

e’s t m-i in the ’ de - v e b c c p u m e - u u t  of fad l j t b t ’ ’ c , t c , m r t i , - u m i , m r i v  t i e  m m c ’ u t — u ; r l e . m c m  m m  . m - -

k- B e
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AR EA 7 . b - l i - R i m , I ~‘~‘O2 0 R I V E R  hAS i N

Com m erc ia l  nav iga t ion  is v e r ’-  small  in On e - a  7 , m m m u  s i g u t  i f  i c : m u m t
g r o w t h  is mmo t an t i c i p a t e d .  h owever , t ;me lake’s and r i v e r s  are ’ i m p o r t a n t
f o r  re c r e at i o n a l  use because of the r e l a t i v e  pruu :’: i :’mi t’~’ of urba n a r e c m m s ,
i u m c l u d i n g  B o s t o n .  G r o w t h  of b o a t i n g  wi l l  a c c c u m t u a t e  needs  f m u r  ‘ o mi t r o l
of po l l u t i on  and overc rowding .

Land T r a n s p o r t a tio n

Time uuma p of Area 7 ( F i g u r e  K— 18)  d e a r ly  shows t h e  i n t e n s e
competition of land transportation wh i m  nav i g a t i o u m . N a v i g a t i o n  c lov e - i —
o pm e n t  hmas been r e s t r i c t e d  Nocmc mm se’ t h e  b e s t  lines of commun i e :mutiomm
t h r o u gh  Area 7 originate in Portsmouth o r Bo sto n . in A r e a s  6 and 9
r e s p e c t i v e ly .  As a rc ’ s u d lt , t ime a r r i v a l  of w a t e -r i c o r n e t  c o m m u t e - n e c- d e s t i u m e d
fo r  Area  7 tends to t c :m s s  t h ro u ug ic Bos toui or P o r t - -~m u u t i m .

Ca terways

The M e r r i m a c k  R i v e r  is t i m e  em ily  p o t e n t i a l  c e u m : m : m e - n c - i  a l ly  na~~i —

gable  w a t c r w mu v  in m\r ea 7 .  At time uccouth of t i m e  r i  ~‘er , t i l e -r e ’ i s  severe -
— t i d a l ly— i n d u c e d  s i m o al in g  and b c - t i m  s i d e- s  of t h em r i v e r m m c c ’  i n  m : m m m r s i m l m i m c d

Time e x i s t i n g  channel depth  is 9 fee t to  N e w b c m r v p o n t  l i , m r h c ’ n . ab c -m i t 3
m i l e s  u p s t r e a m  from u c t h e  m o u t h  of t h e  r i v e r .  l ’ hue ’ t , c u t e t r t ~m m v s  expe’ r j c - ’ I i C e t  0

t i d e  range of 5.1 f e e t .

l I c e  m i o r t im e r n  h a l f  of A r e a  7 humis h u n d r e d s  of l ike ’s  over 10
acre ’ s in s ize . Lake W i n m n i p e ’ s m m m i k e e , t i m e ’  l m m r g o m m t , covers ci d o c ul 7(c scm cue
m i l e s .

S e r v i c e-  F a c l u e r s

i’ r o d u c t i c e n  in c\r e m 7 i u i c l c u c l c - ’ , l e t - , t l i e ’s , l e , i t i m e r  goc c d ~ 1
lumber , paper , m ’ mm m c h m  l u i e ’ rv , met 1 m m  I s  , 51 om m e ’ , sand mind  g r m c \ ’c  1 . ‘- I u ’ I 0

c c s m m u m c c c d j t j e c s are  e - i t l u e ’ t’ a oumm - ;m un c , ’d l c e c ; u l  i v  u - n  h m m  h i c u s l u e m i , i c i c  i c - i t  i u ~ e -

1mM ) u m i j i e ’S . l i m e ’ A r c - m m  l u a u a p c e p u u i ; c t  I e t c  c f  1. 1  m m c l i i  h u l l  I’e ’ u ’ t ’i

C O b I M I I R C  101 , N A V 1 m b A [ I u m N

M n  j e e r  ‘cu r t

‘~e - r r i m m ; i c k  R i v e r .  .1 sm , i hl I i s m d u n e - f l  ‘ t
one tim ’ ’  Mc r r i m t -min k Rive r , b u m  I re p e n t s  i mm cl i m t  c c - m m 1 - m -

J ’ 17 Q )  o f  f i t - d c m m c i i  ~ l u c l 1 f l ~~j c e ’ m u c - I n  Ve I n .  N c ’  - - t c u , ’ t  l v-
cue tmmnle rc e’ arc ’ expe’ ct c-d i c c  be ’ r e ’ t ’ c ’ r t e -d b e t  , e r ,  20 .1 -

K — b
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TABLE K—27
SUMMARY - AREA 7

COMMERCIAL NAVIGATION

No commercial development program appears likely.

RECREATIONAL BOAT ING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Reg istered Craft* 23,000 39,000 50,000 59,000
Total Craft 50,000 67,000 93,000 165,000

*New Hampshire — over 10 hp.; Massachusetts — 5 or more h p .

INITIAL CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Berths 0.4 0.3 0 . 2
Launching Facilities 0.3 0.5 1.2

RECREATIONAL BOATING

Lake Winninesaukee is important for recreational boating, not
only because of its size and location adjacent to the White Mountain
National Forest , but also because it lies within 60 miles of a resident
population of almost 2 million people. Much of the lake ’s shorel ine
is privately owned and only partially developed , but there are about
31 public launching facilities .

Newburyport, on the Merrimack Estuary , has 15 marinas wit h
over 500 permanent moorages and slips , as well as 13 launch ing
facilities .

Private enterprise has the ability and pr obab ly the inclina-
tion to develop Area 7 to meet recreational boating needs . However ,
regulating the density of recreational craft on the water will have to
remain as a government function. It seems likel y that government will
have to face the responsibility of guiding recreational boating devel-
opment rather than trying to encourage it.

K- 88
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AREA 8. CONNECTICUT RIVER BASIN

The large population and industrial activity along the lower
Connecticut River favor commercial navigation. Further development
would require programs to reduce physical restrictions between Long
Island Sound and Springfield , Mass., and to assure the availability of
water for lockage. Overcrowding may be the biggest potential problem
associated with recreational boating in this area .

Land Transportation

Land transportation development in Area 8 expedites movement
throughout the Area (See Figure K—19), and competes with naviga tion
because it provides good lines of communication into the Area from the
major ports of Boston , New Haven and Albany . This competition is
he ightened by the fact that rail lines and highways closely parallel
the Connecticut River.

Petroleum pipelines between New Haven , Hartford , Springfield
and Providence probably represent the most severe competition to com-
mercial navigation .

Waterways

The mainstem Connecticut River physically dominates Area 8,
and is by far the most important to recreational and commercial naviga-
tion . The 52—mile stretch from Long Island Sound to Hartford , has been
improved to provide a minimum width of 150 feet and a minimum depth of
15 feet. Enfield Dam and Enfield Rapids in the stretch between Hartford
and Springfield are bypassed by the Windsor Locks Canal. The channel
between Hartford and Springfield is poorly d e f i n ed , between 1 and 7 feet
deep and from 30 to 700 feet wide . Above Springfield , the river is
navigable for short distances by vessels req uiring less than 2 feet of
dep th.

Lakes provide the water surface for navigation in the northern
half of the Area. There are several hundred lakes comprising over
30 ,000 acres. The large lake shown on the map above Springfield is
Quabbin Reservoir , whose 20—square—mile area is not included in the above
acreage figure because it is a public water supply source with stringent
boating limitations .

The Connecticut is closed to navigation between November and
Ap ril because of ice.
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TABLE K—28
CO~’E~10D1TY DISTRIBUTION — AREA 8

1955 1965 1968

Total — 1000’s of tons 2,530 100% 3,100 100% 3 ,600 100%
Residual fuel oil D/I 382 15% 632 20% 1,394 38%
Gasoline D/I 836 33% 1,000 34% 1,000 28%
Distillate fuel oil D/I 835 33% 866 28% 869 24 %
Jet fuel/Kerosene D/I 91 4% 214 7% 263 7%
Oth er petroleum D/I 21 1% 78 2% 87 2 %
Cement D/I 23 27
Coal D/I 207 8% 230 7%
Chemicals D/I 115 5%

D = Domestic , I = I m p o r t .

Li

TABLE K-29
PORT SU ~Th LARY - AREA 8 (CONNECTIC ET R I V E R )

PROJ ECTED L~AT ERB ORN E CO~~1ERC E

1970 1980 2000 2020
Mi l l i ons  of Tons 3.8 4 . 4 — 4 . 9  5 .9 — 8 .0  8 . O — i ~~.9

DEVELOPMENT PRO GR~J4S

1970 1980 2000 2020
Mouth  to H a r t f o r d  —
Channel  dep th  ( f t )  15 16 18 20
Improvement  Cost ( $M il l i on )  — 8 14 14

Service Factors

i n d ust r i a l  consunrnt  ion and n r o d u c t io n  i n  Ar ea  8 t end  to f a vor
navi ga t ion  deve lopment  because of i t s  d i v e r s i ty  and q i l a nt  its ’ . Ther e  is
heavy production of metal products , ma ch i n e ry , scrap m e t a l  and t e x t i l e s
and large numbers of peonle are emp l o v e d  in t h e chemical , l u m ber  and p a p er
p r o d u c t s  industries . Each of t h e se  i n d u s t r ie s  r e q u i r es  raw m a t e r i a l  s u i t e d
for waLe rho rue dcli ye rv , or p r o d u e e~ a c o m m o d i ty  amenal) le t o s’.i t e r i m  r oe
shi pme n t .

Coa m odi t v demand is peoc r at e d  by .1 .6 ni iii i on  p eon !  e , of vi em ov e r
87% l ive  in t h e  vicinit y ot t u e  n a v i g a h l e  port ion  o l  t h e  Cn n n e e t i e u t  R i v e r ,
in  t h e  so u t h e r n  h a l f  01 A r e a  8. The v o l  u r I c  of  demand  pe n t i r a t e d  by so many
peo p le res i d i n g  In t h a t  r e l a t  iv e l y  ~p a i  I i r c ~ aver s  n o V  i~~~ ih i o n  d e v e l o s n e n t .
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COMMERCIAL NAVIGATION

Commodity Distribution

Table K—28 shows the relative importance , volume and trends of
the waterborne commerce in Area 8 over the recent pas t .

Major Por ts

Connect icut  River. Since 1955, the number of self—propelled
vessels using the Connect icut  River has declined sharp ly, wh ile barge
t r a f f i c  has increased correspondingly. Waterborne commerce increased
by nearly 50% in the 14 years from 1955 to 1968, without overcrowding
the waterway . Commercial traffic does not go beyond Hartford at present ,
nor is any significant traffic projected to 2020.

Waterborne commerce grew at a rate of 2.6% from 1949 to 1967.
However , for the 10—year period ending in 1967, its growth rate was
only 1.1%. Commerce averaged 3,146,000 tons for the three years prior
to 1968, and the 1970 commer ce was 3 ,815 ,000 tons . The prospective
commerce has been projected at a low annual growth rate of 1.5% and
a high rate of 2.5%.

RECREATION A L BOATIN G

Along the Connecticut River below Hartford , there are 21
launching facilities and about 2,000 permanent slips or moorages. Be—
cause of the  populat ion densi ty , there  is a s izeable  r e c r e a t i o n  demand
that wi l l  increase s i g n i f i c a n t ly d u r i n g  the  p l a n n i n g  per iod . A s t u dy
currently underway by the Corps of Eng ineers is investigating the
feasibility of improving the waterway from Hartford to the Springfield
area in the interest of recreationa l boating. A plan of improvement
is being considered which would provide for dred ging major shoals to
establish a 6—foot deep and 100—foot wide channel; and a single large
navigation lock at Windsor Locks to allow bypass of Enfield Dam . The
plan if acceptable to local interests would result in a navigable
waterway from Long Island Sound to Springfield , a distance of 85 m i l es.
If constructed , little additiona l public funding will be required to
support recreational development .

- ~- -~~~ --~ -~- 
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TABLE K—30
RECREATIONAL SU~ 4ARY - AREA 8

R E C R E A T I O N A L  C1iA NN I -: L IMPROVEMENTS

Hartford to Spr~~~~f i e ld  1970 1980 2000 2020
Channel  depth  ( f t )  1—7 1/ 6 — —
Improvement  Cost ($Mi l l ions )  — 9 — —

1/ Al thoug h there is an a u t h o r i z e d  p ro jec t  fo r  a 1 2 — f o o t  channe l ,
it has never been constructed. Current investigations indicate that
a 6—foot channe l would be maximum feasible depth .

RECREATI~ NAL BOATING

PROJ ECT ED PLEAS liRE CRAFT

1970 1980 2000 2020
R e g i s t e r e d  C r a f t *  38 ,000 41 ,000 50 , 000 66 , 400
Total  C r a f t  71 ,000 96 , 500 171 ,000 298 , 000

*\l i ss lc l iu s et t s  — 5 or more u p .  ; C o nn e c t i c u t  & V e r m o n t  — a l l  motor  b~ a t s .

I N I T I A L  CAPITAL COST S
(millions of dollars)

1980 2000 2020
Ber ths  — — 0 . 2  0 . 4
Launching Facilities 0.5 1.5 2.5
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AREA 9.  S O U T H E A S T E R N  N E C 1- :N c ;LANI )

Commercial navigation is a major activity in Ar ea 9,
particularly in the vicinity of Boston and Providence , and is expected
to continue to grow . Above average growth is  likely in the  Boston area.
Much of the recreational boating takes place in coastal areas such as
Nar r aganse t t  and Cape Cod Bays .

Land Transportation

T h e  ex tens ive  lanc ’ . t ran s p o r t at i o n  development  in Area 9
ranks i t  among tho se  mos t complemen ta ry  to  n av i g a t i o n  deve lopment  in
the e n t i r e  N o r t h  A t l a n t i c  Reg ion.  Only  P l i i l a d e lp h i s  has a r ad i a l  trans-
p o r t a t i o n  sy st e m  as d i r e c t  to , or in a l oc at i o n  as c e n t r a l  to a comparab le
major  p o p u l a t i o n  cen t er , w h i c h , in the case of Area 9 , is Bosto n .  Land
t r a n s p o r t a t i o n  deve lopmen t  w i t h i n  20 mi les  of Prov idence  is a lmos t  a~
good (See F igure  K — 2 0 )

Watervovs

The highLy irregular coastline of Area  9 has been v e ry  favor-
able  to the  development of por ts  and h a r b o r s .  Prov idence , B ost on . Fal l
R i v e r  and 5111cm have a u t h o r i z e d  channel  dep ths  be tween  32 and 40 leet
deep ,  and up to 1, 200 f e e t  in w i d t h .  Ten o t h e r  po r t s  have access  c h a n n e ls
15 to 24 f e e t  deep and about  200 fe e t  wide .  The r e m a i n i n g  po r t s  have
channels  of  f rom 8 to 10 fee t  deep and abou t  100 f e e t  wide .

Cape Cod Canal , wi th  a dep th  of  32 f e e t , is a sh or t cut
across Cape Cod , and shi ps Us ing i t  eliminate more than 100 miles
f r o m  the  a l t e r n a t i v e  r ou t e  around the  Cape.

There are hundreds  of r e c r e a t i o n a l  h a r b o r s  and lakes in Ar e~i u ,
and i t s  coas t al  w a t e r s  are e x c e p t  ionallv w e l l — p r o t e c t e d  fo r  r e c r e a t i o n a l
b o a t i n g  by long ~:p i t s , p e n i n s u l a s  and islands. ‘h i d e  r I l i l p e  s 4.0 feet
a long  t h e  s o u t h e r n  coast and 0 f e e t. along t i l e  e a s t e r n  coas t .

S e r v i c e  Fac tors

Commodi tv demand is g en e r a t ed  by 4 .  7 n i h  t h ou peop le ( I 060)
re  t h an 97 % of t h l  I ~~~~ ‘, op ulat  ion res  I de~ v i  t h t  in  40 nih  les ‘1 t h e  d e e p —

d r i l L  p o r t s  of  Boston and P r o v i d e n c e .  Th is  p opu lot l o L l  I c i e r  I S  ‘‘ c r y
favo  r ob le t o nay p a t  ion  de v e l o pm e n t  .

K-  
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TA B L I - K — 3 l
COMMODITY DI ST R I B U T I ON — A R E A  9

1955 1965 1005

Tonnage — in 1000’s of tons 30,500 100% 33 ,900 100% 37 , 900 100
R e s i d u a l  f u e l  o i l  F / I  6 , 377 21 % 7 , 781 2 3 %  12 , 094 32%.
Distillate fuel D/I 6,864 2 2 %  6 , 881 20 % 10 , 555 2 5 .
( : z i so l in e  D / I  5 , 467 18% 9 ,103 2 7 %  7 ,438 2 0 ’.
K e r o sen e/ J e t  f u e l  0/1 1,410 5% 1,055 3% 1 , 409 3 ’

Coal 0/1 3,549 12 % 3 ,2 1 1 10% 1,208 3
Scrap Metal F/E 360 1” 494 1% 798 2
M isc .  p e t r o l e u m  D / I  211 690 2 % 778 2~
Sugar F/I 468 2 % 515 1% 43 3 1
Cement D/ 1  39 282 4 1 3  } ,
Crude  p e t r o l e u m  D/ I  2 , 458 8% 336 1% 345 1
Chemica l s  0/ 1 318 1% 124 201
Lumber  F / I  .124 290 190
Iron  F / I  10 160 177
S a l t  F/ I  5 113 1 7 3  4
L i m e s t o n e  F/ I  1. 15
F i s h  L 79 138 105
Meat F/ I  6 120 80

F = F o r e i g n , 0 Do me s t i c , L = Local , I Import , C = E x p o r t .

COM ME RCIAL NAvI GATT O :;

Coimnodi tv  D i s t r i b u t  j on

lab  Ii ’ K— 31 shows the  r e c e n t  re la t i ye i m p o r t  once  and v ’  I t i m e
and t r e n d s  of the  w a t e r b o r n e  commerce  i n  A r e a  9 .

The coal I nd i cat el  ~ b eve is has i c a l  Iv hand  I ed in equa l : i mo t I a  t 5
t h r o u g h F a l l  R i v e r  and Sa lem .

“Ia b r  P o r t s

b o s t on .  The P o r t  o I B o s ton  eons  i St  ‘; of  l i i i  o u te r  I i i  r i s c I
and protected by is l an ds  and nen h nsulas , and an i n n e r  1.1 r h ’or  I O r ! I I , ’ ,l by
the t o i l  I I uenci’ of s e v e r a l  r i v e r s  . I ts  i c c  es d ianne I I s I , 2 0 0 — 1  . 00 I i - c t

w i d e , l i t  d e p t h s  r a n g i n g  I i ’ m 15 t o  31) t ee t  , and  ~osses  ro t - i  t h e  ,\ t  l iti t I c
Oc ean  t h r ou g h t h e  o u t e r  h i ; i r u ’ o r  i n t o  t h e  i n ne r  l i o i ’ b o r  is t a r as II ’ ‘t o u t  is

of c a c t i  of  t h e  r i v e rs .  T l i h r t v — I j v e — t o t ’ t  ch i ; i n t i e l s  ‘- I t  en d i n t o  t h e  r h ~ ’ , - i

K-Os
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‘l’iie re a re  156 p I c  rs , wharves  , and doc k s , p r i n c i pa l 1 ~ ‘ I n e a t  ed

- t h o n g  t he r 1 vi ’ rs . T w e n t y — n  Inc a i t ’  des i gned f o r  p i t  ro leum supported by

s t o r a g e  (mo re t I t a n  2 iii i i lion t o n s )  , 17 are for general cargo  su r t ; ’or t  ed
b~’ open and covered storage areas (47  ac res  and 3 m i l l i o n  s q u a r e  f e e t
t ’ovc red , 11 : t i l l  ion  c u b i c  f e e t  cold)  , 68 are f o r  :loo r a pt ’ and r en a  i r-~
s eve ra l  ‘tore arc  s p e c i a l i z e d  f o r  t h e  h a n d l i n g  and s tor a ge  of I i q u i  led
nat  u ra l  gas , cem e n t , c h e m i c a l s , sa l t , s tee l and seafood. M z i t i ~’ of t i t e m
have  access  to one of  the two r a i l r o a % s  s e r v i n g  B osto n .

The ma in d ianne 1 canno t h i ’  deepened b ey o n d  3 3 f t e  t , a 1 low i ng
7 f e e t  of cover , w i t h o u t  r e l o c a t i n  vi t i c u l a r  tunnels i n  t i t i -  i n ner
h a r b o r .  R i v e r  channe ls  can univ be deepened w i t h  p ier  and bulkhead
r e c o n s t r u c t i o n , r e l o c a t i o n  of w a t e r  supply  t u n n e ls  and c o m m u n i c a t i o n
cab les , removal of rock , an d b r Id ge r e c o n s t r u c t i o n .  T h e r e  ar e  ih ui t 28
l i f t  or s w i n g  b r i d ges d i s t r i b u t e d  over  the  r i v e r s .  >Ianv o f  t h t ’s i -  l ’ r i d t zes
r e s t r i c t  h o r i z o n t a l  c l ea rance  to  loss t h a n  80 f e et

Commerce I n c r e a s e d  a t  an a n n u a l  r a t e  of 0 .  o~ fo r t ls- j~~4 v i ’  i r s
t h r o u g h  1967 , b u t  e x p e r i e n c e d  a h i gher  average of 1.1% oVer tOt ’ l i s t  10
of those y e a r s .  Commer c e averaged 20 , 560 , 000 tons  ove r  t h e  three y e a r s
p r i o r  to 1968, and t h e  1970 tonnage was  26 , 870 , 000 tons . l’ r oj t ’ c t e d
commerce has a low annua l  g r o w t h  r a t e  o f  1. 1% and a h i g h  r a t e  e l  2 .  5 ’

P r o v i d e n c e .  ‘I’he P o r t  of  Prov i t l en e e  has b een  deve 1 opt ’d a long
a 2 . 5 — m i l e  s e c t i o n  of the  P r o v i d e n c e  R i v e r  abou t  10 m i l e s  f r o t t t
N a r r a g an s e t t  I3; iv .  I t s  10 — m i l e — l o n g  access channel  is 40 f e e t  deep
and 600 f ee t  w i d e .

P o r t  f a c i l i t i e s  i n c l u d e  23 p i e r s , w h a r v e s  and docks . ‘ten
are  s t ip o o r t e d  by open , covered and cold s t o r a g e  (60 ac re s , 150 ,000
s q u a r e  feet , 1.6 m i l l  ion c u b i c  f e e t )  , and have access  to t h e  r h i Iroad
T h i r t e e n  \,‘ere des igncd to r e c e i v e  or sh ip  p e t r o l e u m  p r o d u c t s , and a re
suppo r ted by a p e t r o l e u m  s t o r a g e  c a pa c i ty  of 1. 2 m i l l i o n  tons .

The re  are no mai or dove lop m en t  r e s t  r i d  ions  in t h e  ma in
channe l  to Providence; however , j u s t  above Proc i hence brid ges restrict
h o r i z o n t a l  c learance  to 50 f e e t  and v e r t i c a l  clearance to 9 f e e t .

Commerce grew at an ;ivi r age  a n n u a l  r a t e  of 1% f o r  t i l t ’ 19
~- e ,I  rs t h roug h 1967 , but had a Ii i gh i e r  average  of 1.3% over the 1;is t 10
yea rs of t h a t  per  i t ’d .  Commerce averaged 9 , 120 ,000 t o n s  f o r  t h i t , t h r e e

~‘ear s  prior L i )  1968 and t h e  1970 commerce  was 9 , 870 , 000 tons .  h ’ r oj e c  t e d
co mmerc e  is ex p e c t e d  to have an annual growth r a t e  b e t w e e n  1. 3- and 2 .  5” .

F a l l  R i v e r .  F a l l  River is on t h e  N o r t h e a s t  s id e  of Nai’riganset t
abou t  1% ml i t ’s f r o m  P roy i deuce , and 11115 an ex i s t i n g  ic e  t ’ss chai i ne 1

35 f e e t  deep and from 300 to 1 , 100 f - i t  w i d e . D e p t h s  of 40 f e e t  i r e
ou t  hor I ned for t h e  access chi inne 1 t o  Ti ye r t o n  and t o  l i e  moot  ii of  I lie
T a u nt o n  R i v e r .

K — i  7 
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TABLE K—32
PORT SUMMARY — BOSTON

PROJECTED RANGE OF WATERB ORN E COMMERCE

1970 1980 2000 2020
Milli ons of Tons 26.9 30.0—34.3 37 .3—56.3 46.4—92.3

DEVELOPMENT PROGRAM S

1970 1980 2000 2020
Mystic River

Channel Depth (ft) 35 — 43 1/ —
Improvement Cost ($Millions ) — — 20 —

Main Ship Channel
Channel Dep th (ft) 35—40 — 43 ,~/ —

Improvement Cost ($Millions) — — 40 —

Wevmouth—Fore and Town Rivers
Channel Depth (ft) 35 — 40 45
Improvement Cost ($Millions) — — 20 25

1/ Alternative program — Off—loading terminal facility. Depth of
43 feet is maximum feasible depth due to limitation imposed by the Main
Shi p Channel tunnel. Estimated cost of off—loading facility has not
been estimated.

TABLE K—33
PORT SUMMARY - PROVIDENCE

PROJECTED RANGE OF WATERBOR N E COMMERC E

1970 1980 2000 2020
Millions of Tons ~~~~~~~~~ 11.4—12.8 14.7—21.0 19.1—34.4

DEVELOPMENT PROGRAM

1970 1980 2000 202 0
Channel dep th (ft.) ‘7~O ’ 43 ’I/ 50 1/
Improvement Cost ($Millions) — — 25 30

1/ Alternative program — Consideration of offshore facilities , cost of
whi ch has not been estimated .
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T h e r e  a r e  15 ha rbo r  f a c ih i  t ies in Fall  R i v e r ;  n ine  in the
princi pal harbor area on the ‘I’aunton River , and s ix in nearb y M o u n t
Hope Bay . Seven arc used to receive and shi p petroleum products and art’
f upported by storage or 500,000 tons of petroleum products. The re-
mainder arc utilized for coal , moorage , or general cargo , and are sup—
ported by 113,000 square feet of covered  storage and 3.4 acres of open
storage . All of the  facilities are served by rail and improved roads.

While  t he re  are 22 b r i d ges in t h e  v i c i n i ty  of Fall R i v e r , only
two pose po t en t i a l  r e s t r i c t i o n s  to nav iga t ion  deve lopment .  Both cross
the Taunton River and restrict horizontal clearance to 98 feet.

Commerce grew at an average annual rate of 4.8% for the 19
yea rs t h r o u g h 1967 but  had a much hig her  average growth of 6 . 2 %  over the
las t  10 years of tha t  per iod . Commerce averaged  3 , 850 , 000 tons fo r  the
th ree  \‘ears pr ior  to 1963. Commerce in 1970 was 4 , 330 , 000 tons . Tile
projected annual growth rates range from 2.3% to 3.5%.

Salem. Salem is located j u s t  no r th  of Boston , and i t s  1 . 5 — m i l e —
long access channel is 32 fee t  deep and f rom 300 to 400 f e e t  wide .  C i t h i n —
nels rang ing in depth from 5 to 10 feet are maintained to various wharfs
and yacht clubs in o t h e r  areas  of the  go r t .

Por t  f a c i l i t i e s  inc lude  p iers and w h a r f s  spec ia l i zed  to handle
coal and p e t r o l e u m . There are no known restrictions to ha rbo r  develop-
me nt .

W ate rborne  commerce a c t i v i t y  averaged an annual  g rowth  of 9 . 8 %
for  the  19 years  t h r o u g h l9b 7  bu t  averaged only  1. 3% over the  las t 10
years of t h a t  per iod . Commerce averaged 1, 350 , 000 tons f o r  the th ree
years p r io r  to 1968 , and the  1970 commerce was 1, 250 ,000 tons . The
annual  g rowth  ra te  is expected to be b e t w e e n  1.3% and 2 . 5 % .

New B e d f o r d . The c i t ies  of New Bedfo rd  and F a i rhaven  fo rm a
por t  in the m o u t h  of the Achshn et  R i v e r .  Its 5—mile—long access channel
is 30 fee t  deep and 350 f ee t  w i d e .  Two of the  19 por t  f a c i l i t i e s  hire
designed to receive and shi p pet roleum p r o d u c t s .

Deep—d r a f t  harbor  development may be l i m i t e d  by a h u r r i c a n e
b a r r i e r  seaward of t h e  ha rbor , which  l i m i t s  ti l l h o r i z o n t a l  c learance  to
150 fee t  and the  depth to 35 f e e t .

W a t e r b o r n e  commerce averaged a 0 . 5 %  annual  dec l ine  d u r i n g
t h e  19 years  th rough  1967 , but averaged a n B . 9 %  annua l  g r o w t h  ever  t h e
last 10 \‘cirs of that period . Commerce a v e r age d  450 , 000 t o n s  lot ’ the 3
y e a r s  prior to l9b8. The 1970 commerce was 615 , 000 t o n s .  T h e  , i n n t c t l
g rowth  ra tes  range f r o m  2 .  3% to 3. 5 % .

K_ O t t
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TABLE K-34
PORT SUMMARY - FALL RIVER

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 4.3 5.4—6.1 8.5—12.1 13.4—24.0

DEVELOPMENT PROGRJ’ M

1970 1980 2000 2020
Channel Depth (ft) 35 1/ 40 45 2/ 50
Improvement Cost ($Millio~s) — 20 25 30

1/ A 40—foot depth is authorized for access channel to Tiverton and
to the mouth of the Taunton River.

2/ Alternative program — Consideration of offshore terminal , cost of
which has not been es t imated.

TABLE K — 3 5
PORT S UMMARY — SALEM

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 1.25 1.5—1.7 2 . 0 — 2 . 7  2 . 6 — 4 . 5

DEVELOPMENT PROGRAMS

1970 1980 2000 2020
Channel depth (It) 32 — 35 —
Improvement Cost ($Millions) — — 5 —
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TABLE K—36
PORT SUI~1ARY - NEW BEDFORD

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2u20
Million s of Tons 0.6 0.7—0.4 1.2—1.7 1 .9—3. 4

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft.) 30 — — 35
Improvement Cost ($Millions) — — — 4

Others. Boston , Providence , Fall River , Salem and New Bedford
account for more than 95% of the waterborne commerce in Area 9. Nine
other ports account for an additional 20,000 to 300 ,000 tons each , but
are not discussed because of their small volume , which cannot be pro-
jected reliab ly. No development programs are foreseen in these other
ports .

RECREATIONAL BOATING

There are scores of small lakes in Area 9. h owever , the
great expanse of well—protected coastal waters , focuses attention on
coastal boating . In Narragansett Bay and along the Southern shore of
Area 9, there are more than 10,000 permanent berths or sli ps and about
115 launching facilities , including trave lifts , or launching ramps ,
rang ing from 12 to 250 feet wide. Along the Area ’s eastern coast ,
including Cape Cod Bay , there are approximately 5 ,900 permanent sli ps
or moorages , and 82 launching facilities .

Development costs can be expected to be borne b y private
enterprise.
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TABLE K—37
SU~~ 1ARY - AREA 9

COMMERCIAL NAVI GATI ON

PROJECTED RANGE OF WATER B ORNE COMM ERCE 1/

1970 1980 2000 2020
Millions of Tons ~2.9 49.0—55.8 63.7—93.8 83 .4— 158 . 6

INITIAL CAPITAL COSTS 2/

1980 2000 2020
Millions of Dollars 20 135 89

1/ Commerce shown is for major ports discussed in the text.
2/ Costs shown are fo r  channel improvement s .  Cost of tile a l t e r n at i v e
program , of off—loaCing facilities for Boston , Providence , and Fall River ,
has not been e s t i m a t e d .

RECRE \TIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 202 0
Registered Craft* 92 ,500 103 ,000 127,000 15b ,000
Total  C r a f t  187 ,000 248 ,000 561 ,000 910 , 000

* Massachuse t t s  — 5 or more hp.: Rhode Island — all motor boats.

I N I T I A L  CAP iTAL COSTS
(mi l l i ons  of do l la rs )

1980 2000 2020
Berths 3.0 o . 2  7 . 5
L a u n c h i n g  F a c i l i t ie s  1.2 6 . 3  7 .0
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AREA 10. T HAMI :s AND I-IOUSATONIC RIVER BASINS

Commercial navigation is moderate at the several ports in this
A r e a .  R ig h i nearby p o p u l a t i o n  d e n s i t y  as a positive service factor is
counteracted by competition from other common carriers and other ports.
Recreational boating is very high , particularl y along the Connecticut
Shoreline of Long Island Sound . Problems due to pollution , overcrowding
and shore access may be antici pated.

Land T ranspo r t a t i on

As shown on the map (Figure K—21), land transportation is v er y
well developed along the coast , but does not expedite movement inland to
a great degree. Land transportation is complementary to navigation devel-
opment around New Haven , but tends to conipete w i t h  navigation along t il t ’

rest of the coast. Most of the  modern , h ig h—speed  highway s are to l l  roads ,
which may tend to reduce their competitiveness.

Waterways

Area 10 comprises almost half the shoreline of Long Island
Sound . The Sound is excep tionally suited to navigatio”i , due to its great
natural depths ranging to over 100 feet. It provides safe passage for
vessels of 40—foot draft in the southern half. Thirty—foot depths are
available to within a mile of the Sound ’s North Shore .

Br idgeport and New Raven have channels of a 35—foot depth . New
London hih i s a channel depth of 33 feet. Other active waterways have depths
averag ing about 19 feet. The tide ranges about 7 feet.

Service Factors

Comm od i t y  demand is g e n e r a t e d  b y 2 . 2  m i l l i o n  peop le (1960) ,
more titan 80% of whom l i ve  w i t h i n  20 m i l e s  of one of the seven most
active ports . The population density definitely tends to support naviga-
tion , and would support it even more if there w e r e  fewer competing ports.

COMMERCIAl. NAV IBATION

Commodi t ’.’ D i s t r i b u t i o n

Table K— 38 shows t u e  r e l a t iv e  i mp o r t a n c e , vu 1 L it r e  , and t r e n d s
of t h e  v i t e r b o r n e  commerce in A r , ’ , 10.

M ; t h o r  Po r t s

N ew Haven.  ‘l’hi e access  ch in i t ne  1 at  New Haven  is  35 I ccl  tL’t’p

and p r o t e c t e d  b y brcakwa t i r s  . Of t h e  40 port f I l e  f l i t  i t s  , c i  g u t  ar ~ 
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PRINCIPAL RAIL LINES

• PORTS HANDUNG 1 MILUON TONS PLUS... PETROLE.UM PIPELINE

FIGURE K-2 1
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TABLE K—38
COMMODITY DISTRIBUTION — AREA 10

1955 1965 1968

Tonnage — 1000 ’s of tons 13 ,900 100% 16 ,800 100% 20 ,000 100%
Resid ual f uel oil F/ I  3,361 24% 3 ,941 23% 6 ,177 31%
Dis tillate fuel oil F/I 3 ,478 25% 4 ,875 29% 5 ,656 28%
Gasoli ne D/ I  1,911 14% 2 ,948 17% 2 ,373 14%
Coal D / I 3,162 22% 2 ,703 16% 2 ,540 13%
Keros ene/jet fuel D/I 529 4% 483 3% 470 2%
Sand and grav el D/I 511 4% 390 2% 496 2%
Chemicals D/] 167 1% 264 1% 418 2%
Scrap Ir on :~~E 257 2% 270 1% 330 3%
Ir on F/ I 200 1% 238 1% 225 1%
Misc. Petrol eum D/I 178 1% 110
Sal t F/I 29 119
Cement F/I 16 141 1% 139
Sto ne F/I 12 48 140
Molasses F/I 55 74 59

F = Foreign , D = Domes t ic , I = Import , E = Export.

TABLE K- 39
PORT SUMMARY — NEW HAVEN

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Mill ions of Tons 11.6 14.6—16.4 23.0—32.6 3 6 . 2 — 6 4 . 8

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft) 35 40 45 1/ 50
Improvem ent Cos t ($Millions) — 36 50 60

1/ Alternative program — Consideration of offshore terminal , cost of
which has not been estimated .
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served by the main channel and five are specialized to receive and ship
petroleum products and are supported by petroleum storage (1 million
tons). The remaining facilities have special equipmen t to handle general
cargo , salt , chemicals , cement , or f ish and ar e suppor ted by open , covered
and cold storage (15.7 acres , 150 ,000 square f eet , 400 ,000 cubic feet ,
respectively). Most of the facilities have access to rail lines and
improved roads .

Wa terborne commerce increased a t an average annual ra te of 3.6%
for the 19 years through 1967 , but had a much higher raise of 4.8% over
the last 10 years of that period . Commerce averaged 10,300 ,000 tons for
the three years prior to 1968. The 1970 commerce was 11,600 ,000 tons .
The prospective annual growth rate ranges from 2.3% to 3.5%.

Br idgeport. The Bridgeport access channel is 35 feet deep,
with branch channels having depths of 7 to 30 feet. There are 29 por t
facilities. Most of the supporting petroleum storage (300,000 tons) is
located adjacent to the service channels as are the covered and cold
storage (170,000 square feet and 147,000 cubic feet , respectively).

Further development may result In extensive bridge , cable and
pipeline relocations .

Waterborne commerce grew at an average annual rate of 1.5%
during the 19—year period ending in 1967 , but had a much higher growth
average of 2.6% during the last 10 years of that period . Commerce
averaged almost 2,700 ,000 tons for the three years prior to 1968. The
1970 commerce was 3 ,800 ,000 tons. The projected annual growth rates
range from 1.5% to 2.6%.

Housatonic  River. The Housatonic River is navigable 14 miles
upstream from Long Island Sound , but most waterborne commerce is handled
within the f i r s t  5 miles where the channel is maintained at the author -
ized dept~. of 18 feet. Above tile 5—mile point , the channel is maintained
at 7 feet. Several brid ges crossing the river may have to he modified
if the waterway is improved.

Waterborne commerce grew at  an annual average rate of 4.3%
during the 19—year period ending in 1967, but averaged only 2.0% in th e
last 10 of those years . Commerce averaged 1,040,000 tons for the three
veirs prior to 1968. The 1970 tonnage  was 760,000 tons . The declining
traffic , poor harbor conditions and proximity of better ports led to t h e
conclusion that no development program should be considered for the
Floiisa t on ic  R i v e r .  Projected waterborne commerce is shown in lab he K—~ I

N orw a lk .  Norwalk is 11 ml les sou t h  of B r i d g e p o r t  on l ong
Island Sound . I ts access d ianne 1 Is 10 f t i ’  I h’t’p (1 2 fec I a t  I he moot i i )
Wat ‘rw , -iy Improvement may require t h e  mo d i  I ica t  ion  of  t h r e e  b r i d g e s  w h i  I c l i
rt ’s tr ict horizontal clear :iiuci’ to 58 f e e t .
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TABLE K-40
PORT SUMMARY — BRIDGEPORT

PROJECTED RANGE OF WATER B ORNE COMM ERCE

1970 1980 2000 2 02 0
Millions of Tons 3.8 4.4-4.9 5.9—8.2 8.0-13.7

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft) 35 35(widening) — 40 1/
Improvement Cost ($Millions) — 10 — 35

1/ Alternative program — ConSIderation of offshore terminal , cost of
which has not been estimated.

TABLE K-4l
PORT SUMMARY - HOUSATONIC R iVER , NORWALK AND STANFORD

PROJECTED RANGE OF WATERBORNE COMMERCE
(Millions of tons)

1970 1980 2000 2020
Housatonic River 0.8 0.9—1.1 1.3—1.7 l .7—~~.8
Norwalk 1.1 1.4—1.6 2 . 2 — 3 . 1  3 . 4 — 6 . 1
S t a m f o r d  1.0 1 .3 — 1. 4  2 . 0 — 2 . 8  3 . 1— 5 .6

DEVELOPMENT PROGRAM S

No commercial development program appears likely in any of the tltri’e areas.

Waterborne commerce increased ;-it  an annua l av erage r a t e  of  9
during t he  19—year period e n d i n g  in 1967 , but the  ave r age spu r ted to ~~
In th e last 10 of those ‘.‘ears. Commerce averaged 1,260,000 t on s  for the
3 years or tor to 1968. The 1970 comnierce was 1, 100 , 000 t o n s , u l t ’ a r  i v  dO ”.
coal. Althoug h commerce is proj ected to i n c r u ’ase a t  an annual rate between
2. 3Z and 3. 5% (Table K—4 1) , the pre sto t channels :ire cons i dered t o  be ade-
quate during t u e p l a n n i n g  period. There fore , no deve lopinen t p l an is s t i p —

~~‘st e d b r ’ Norwa lk .
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TABLE K-42
PORT SUMMARY - THAMES RIVER

PROJECTED WATERBORN E COMMERCE

1970 1980 2000 2020
Millions of tons 2.0 2 . 2 — 3 . 5  3.1—4.2 4.8—5.5

DEVELOPMENT PROGRAM S

1970 1980 2000 2020
New London Harbor

P r o j e c t  Depths ( f t )  33 40 — 45
Improvement Cost ($Millions) — 12 — 20

Thames_ River to Norwich
Project Depths (ft) 25 — — Not Estimated
Improvement Cost ($Millions) — — — —

Stamford. Stamford is 40 miles from New York and 10 miles from
Norwalk in the mouth of the Rippowam River . Its access channel is 15 feet
deep (18 feet deep at the mouth). A hurricane barrier may interfere with
deep—draft harbor development , but the natural river channel width is the
major constraint.

‘ii

Waterborne commerce grew at an annual average rate of 2.3%
during tile 19—year period ending in 1967, and 3% over the last 19 year s
of the period. Commerce averaged 950,000 tons for the three years prior
to 1968. The 1970 commerce was 1,020 ,000 tons , including petroleum , sand
and gravel. Althoug h commerce is projected to increase at an annual rate
be tween  2 . 3 %  and 3.5% (Table K—4l), the present channels are considered
adequa t e  d u r i n g  the p lanning period . Therefore , no development plan is
suggested for Stamford.

Thames River. The Th rmes River is located midway between
N l i r r l i g l i u l s e t t  Bay and New h aven. Its access channel is 33 feet deep for
t ue three miles to New London , and 25 feet deep for the next 12 miles
to No r w i c h .

There are 36 por t  f a c i l i t i e s  at New London.  Eig h t  a re  des igned
fnr petroleum and are supported by storage (175,000 tons), and the re—
m;1 i n d e r  a r e  for marine products , moorage , repairs , or general cargo sup—
ported by covered storage (150,000 square f e e t) .  Norwich has specialized
fa cilities for coal and petroleum supported by storage (1 million t o n s
and 500,000 tons , respectively). Both ports are served by rail lines
and improved roads . Two brid ges may lnhil b it wat erway  i m p r o v e m e n t s  Iw c au i s
I he y ri ’s t r i c t h o r i z o n t a l  clearance to 150 let ’ I i r,mied i a t  c i v  above New Lon don .
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Waterborne commerce grew at an average annual rate of 2.7%
during the 19—year period ending in 1967 , h u t  experienced an average
annual decline of about 1% over the last 10 of that period . Commerce
averaged 1,820 ,000 tons for the three years prior to 1968. The 1968 com-
merce was 1,430 ,000 tons . In 1969 , the commerce jumped to over 3 million
tons , with over 1 million deep—draft. The deep—draft commerce is projected
to be 1.2 to 1.5 million tons in 1980 and 2.5 to 3.5 million tons by 2020.

The development programs shown in Table K—42 reflect t h e assumed
decl ine of No rw ich ’s coal commerce . This decline is expected to be more
than offset by the increase of petroleum products to New London , where an
oil burning power p lant will be constructed in the 1970s. Development
programs to Norwich are not considered feasible to tile year 2000. A pro-
gram after 2000 may be feasible , but no attempt has been made in this
report to estimate its magnitude or cost.

RECREATIONAL BOATING

Long Island Sound is well suited for recreational boating and
the popu la t ion  dens i ty  is very h i g h  along t h l e  Connecticut shoreline .
There are  more than 10,000 permanent s l ip s  or moorages  and about  100
launching facilities in Area 10.

Private enterprise can be expected to furnish mos t of t h e
capital required for new facilities because of t h e  expected hi gh—density
use , but overcrowding may have to be controlled by public agencies and
assistance provided to private enterorise in securing locations for rec—
reational boating facilities along the coast.

K— 109
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TABLE K — 4 ’ i
SU~~ IARY — A RL \ 10

COMMERCIAL NAVI GA 1’lON

PROJECTED RANG E OF WATER 1IORNE C0~1MERCl:

1970 1980 2000 ~U20
Millions of Tons 20.3 24.5— .~9.4 3 7 . 5 — 5 2 . 6  5 7 . 2 — ~ 3.5

INITIAL CAPITAL COSTS 1/

1980 2000 2020
Mi l l ions  of Dollars  58 50 115

1/ C o s t s  shown are for channel improvements. Costs of the  a l te r n a t i v e
progr;Ims , o f f s h o r e  terminals for  New Haven and Brid geport , have not been
est m a  t ed .

RE CREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 202 0
Registered Craft* 72 ,000 78 ,000 103 ,000 125 ,000
Tota l  C r a f t  125 ,000 167 ,000 308 , 000 665 , 000

*A1l motor boats.

INITIAL CAPITAL COSTS
(mil l ions  of do l l a r s)

1980 2000 202
Berths 0.5 6. 5 ~~. 7
Launching Facilities 0.8 2.8 7.0
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TABLE K—44
SE M N A R Y  — S I B — R E P  I (15 B

COMMERCIAL NAVIC1V F 105

PROJECTED R ANGE OF WAT E RBORN E COM MERCE — MAJOR PORTS

1970 1980 2000 2020
Mil l ions  of tons 9 8 . 2  117.5—141.8 172 .3 - 2 18 . 8  2 5 1 . 2 - 3 9 7 . 2

IN I T I A L  CAPIT Al.  COSTS 1/

1980 2000 2020
M i l l i ons  of Dollars  151 344 218

1/ Costs shown arc for  channe l  impro~’er’ients. Costs of Alternative programs .
o f f s h o r e  t e rmina l s  in Areas  6 , 9 and 10 , ha ve not been e s t i m a t e d .

RECREA’[’iONAL Ii05J’INC

PROJECTET) P1 ,lI ,\St’Rl- . CRAFT

1970 1980 2000 2 02 B
R e c i s t e r e d  C r a ft *  249 , 600 299 ,600 379 ,000 ~t 7 . 40u
Total Craft 472 ,000 625.500 1,107,0002 17 300 0

*Maine & New Hampshire — over 10 hp .  >1 ;i s s ;ic l iu se t t s  — over  5 H p .
Rhode I s l and , Ve rmont & C o n n e c t i c u t  — a l l  m o t o r b o l i t s .

I N I T I A L  CAPITAL COSTS
( m i l l i o n s  of do! 111 r s)

1980 2000 2020
Ber th s  7 . 7  16.1 1u ’ . 8
Launching Facilitie s .3.1 11 .7 10 .0
Channe l  I run r ov e n u e n t s  9 .0 —— — —

K-Ill
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SUB—REGI ON C

Sub—region C ranks third among t he  Sub—regions in commercial
navigation activity, but is almost equal to Sub—region B. Recreational
boating is a very important activity and is expected to grow sigrifi—
cantly throughout the planning period.

COMMERCIA L NAVIGATION

Areas 12 and 13 are significantly developed for commercial
navigation and most future effort will consist of modernization of
existing facilities with a moderate amount of channel improvement.
Are a 11 o f f e r s  significantly less potential for commercial navigation.

RECREATIONAL BOATING

Each of the Areas of Sub—region C have excellent access to
recreational boating water . Area ll’s assets are primarily f resi l  water
lakes. Area 12’s include fresh water rivers , canals , and a tidal river.
Area 13 is adjacent to Long Island Sound and has extensive barrier
beaches fronting the Atlantic Ocean which protect large salt water bays.
The boating opportunities in the Sub—region tend to be more important as
one progresses south because of the increasing population density in
that direction .
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AREA 11. LAK E Ch l A MP1 ~A h  N A N D  ST.  L A W R E N C E  DRI\ [ NA P E

Lomm€’rcia l navigation activity is small and is not expected
to i n c r e a s e  significant1~’ . Recreational boating is an impor t an t  m t - t I n s
of satisf yin g recreational demands . Th is activ ity is moderate at present
and should keep pace w i t h  ti le g rowt h  of t i c- A r e a .  ‘f l u e  r emote  loca t ion  of
. \r ea 11 w i l l  be a moderating influence on all trends.

Land T r a n s p o r t a t i o n

The land transportation system competes heavily with navigation
as shown on the map of Area 11 ( F i g u r e  K — 2 2 ) .  Bo th  Montrea l  and Albany
i r e  m a j o r  p o r t s  w i t h  excel lent  access to Area 11.

Waterway s

Lake Chamnlain splits Area 11,,  and is r o n ’ t han  100 mi l e s  long,
up to 12 m i l e s  w i d e , and g e n e r a l ly  d e en er  t h a n  100 f e e t .  The lake  d r a in s
into the St. Lawrence River at its northern end and t h e  s o u th e r n  end is
connected to the  Hudson River  b y the C i i , i m n l a i n  Cana l .  hi ot h ends have
been developed for navigation Dv canals and locks . The canals g e n e r a l l y
allow f o r  two—way t r a f f i c  in the  1 2 — f o o t  channel , excep t  f o r  sh o r t  dis-
tances in some land and rock c u t s .  Pi ’:tt h ’r is t h e  g r e a t e s t  drawback  11)
nay  i~~ i tj o f l  deyc’lovmcnt , because cold w e a t h e r  1110 ice can close t h e  w a t e r —
wa~.’ up to six mon ths  each y e a r .  D e v e l o p m e n t  of t h i s  A r t - t i  m u s t  compar e
w i t h  deveiopment  in Area 12 , which  c o n t r o ls  the  U .  S .  access  to A r e a  11.

There  are ii:tl nv l:iP - s in the wi-stern hlalf ci t h e  A r t - a s u i  i t a b le
for  r ec rea t iona l  i ) o a t i n g .

Se rvice Fac to rs

The industrial production of A r t -rI  11 i n c l u d e s  severa l  m i l l i o n
tons i-rich year of r o c c , sand and grave l , wh i c h  I r e  p r e sen t  l v  moved Dv
o t h e r  common c,i rri t ’r~i te tile south. Production also includes machiner y ,
I u u ’ i h e r  and o re s .  It  is u n l i k e ly  t h a t  ore m o v i ’m t - n t s  w i l l  be s i g n i f i , - , u n t

I u ; i d u -  r any  dove - i t  becaurt e t i c  mines a ri 1 oc ,- u t ed  c i 1 S t - i ’ t e the
S t .  L aw r e n c e  R i v e r  t han  to l ike Champ l a i n .  E x c e p t  i c r  v l ’ t r n l l ’ u i p t , 1fl

dus t  r h a l  demand has not been sa t  i s l i  t i  by nay  I p - it ion.

C o m m o d i t y  demand is r i - l i e  r u t  i i i  by ri b u t  500 , 000 peop le , s h e
a r t ’ - ;p r t ’ri d re l a t i v e ly  u i n i f o r u ’ t l v  t h r o u g h o u t  t h u i ’  S r u ’ ; i . h e r -  t i r e  o n ly
two n o n u l a t  ion  c o r i c en t r a t  jO fl5  o l  ove r 10 , 000 id ~ac ’n t  t 1 tI l l’ Lake
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CO~tMi- ,R C 1AL NAVIGATION

Commodity Distribution

The only reported commerci al commerce in recent \‘t ’a r s  h i s  1) 1 1 11

petroleum products or i g i n a t i ng f rom t h e  s o u t h .

M a j o r P o r t s

Lake Cham2~~~~n. On Lake Champ lain , }‘l,ittsburg 15 t h e  m u  ~or p o r t
on the w e s t e r n  shore a l t h o u g h Rouses Point , ( h u r i z ’ ,’ Land jag, Port ilt- nr v n ih
Port Kent have reported activity in thi,,i past. B u r l i n g t o n  is  t a t -  m a l o r
port on tile Eastern Shore. Shelburne Bay , a few miles st i u t  h i , is ~ x t  e n —
sively developed for recreational boating. Burlin gton ri n d P l r i t t ’ - i l u u r k
just about sp lit tile commerce passing through thit ’ na r rows .

Commerce i nc r ea sed  at an ; l v u - r r u g e  r a t e  01 n e ar l y  101 o v e r  t h e
19 years ending in 1967 , hut dun np t h u  I u~~t 10 vi ’ , i r a  of  t h a t  p e r  ioh tue
growthl rate averaged only 1.41, , Cu m r i e r i r u - . u y c r ugu ’d 1 ,ht,U ,000 t u n e  b r

the three years prior to 1968. Tile 1070 commerce w , u 1 .180 , 000 t o u u ’ ~ .

TABL E K — h  5
PORT S[Ml ’IARY — A R E A  11

PROJECTED RAN GE OF WATERBORN E GI)NM! RC!

l O i n  i 100

~ i1lions of Tons 1.2 1.3 — 1.6 1.4 — 2 . 4  1. — 3.°

Di-IVELOPMI-.Nf PR LE A N S

No commercial development nlan is eons  i i i  ~‘ l  1 ik~ 1v

No major  deve lop ment  p r o g r a m  is i’xnu ’ : t  ed to  I t ’  i t - j u l  r u - I i n
Lake  Champ la In d u r i n g  the  p lana f a g  p e r i o d .  To tie c t S t l l t l O U , i  t C i t  i i ad ui c  i-

ma jo r i n c r u ’;ise in commerc ia l  t r ; u t  f i t ’ i n  t h e  A t  c i , jl’g~ i t u v u ’lru u ’flt - s i l l  , u l s u t
t i ’ r u ’o u ir e d  in the p o r t i o n  of t h e  b a rg e  canal ct l il n u ’ t I i i lg  t h -  l a i d - -on  R I  v u - I

i t ’  low I ’ r ev Lock and Lake Champ I i i  n . Th ese imp r u \ ’u ‘ l i t  ‘ l i t  5 r u  r u  - V u  I V  u ’os t I v
due , in  large  p a r t , to H u e  h i g h i co s t  o t  lock r t r n i ’\ ’ t ’r ’ l i t  - - . I n  i d O l  t h o u ,
attempts to  make m aj o r  i t ’ i 1 r o v u ’r ’ u ’ u i t ’ ~ t. ’ t h e  u , u u , u l  n t ’  l i k e l y  ~~~~~~~ t y i t h
local opposi Lion . ‘ l i i i ’  jus ti t ic .ition Ic r ‘ci or  i r i p r o V u ’t r l e i l t s  i s  I u r t b i t ’r
clouded h\’ t h u  possihilit~’ 01 p u t  r o l t - uu --  p i n t - i h i l t ’ ’ , S t i l t ‘‘ s i - r I  u t l l v  c o m p e t i n g
wit b u  11’, u t u ’r tr ;i n - ;po rt r u t  i o n , l i i i ’  u i n e e r t r u f u i t  v i n  t l u -i - i r u i i d  of  t h ~ - \ir - ‘ t r u e  h , i~~t ’
.i t P 1 a t  t s i m ir g  , and coi~s I di’ rat i o n  o t  t l i e  n u t  r i v o  i ’ i l  i i ’  w~ -~ u t i t  - ‘n O i t  b u s .

K— I l u
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‘f l i e  s i z e  and c e n t r a l  location of Lake Ch it --p lain t e n d s  t i  d r - i s -
attention from the scores of t u t h e r  l i k es  in Area 11. ‘ h u e  La ke h is b~’~- i ~
son&wh u ri t develop ed f u r  r e cr e a t i o n a l  b o a t i n c ’  . There  are 57 f a c i l i t i e s ,
S’t i I cI t include more  t h a n  500 ‘~ ‘ r ’ran~’ u ; t  siips or moorages and 100 I ,iu iu; cb; i i t
f r i ~ i i i  t i es .  Much ot t h e  boat ing t h a t  occurs in -\rt ’rI 11 is exnt .’c t e d  H ’

i t  j S t \ ’  some of thic ’,lLed in other Are.ue and a l s o  in  C r u j i r i u r i .  P u b l i c  f u n d s
ma’; he rye ii red to satisf y t’iti ci u of tile det ’ r , i n d  for I ic i lit ies . In t i d t i t loll

to t h ~ cap ital cost- ; st i o w n  in Table K—46 for hu rt h s and launching ,  f a c i l i -
t i e s , f u t u r e  ioC~. iin rove’ments ur, iv be req uui red to accommodate r e c r u i t  I
vessels  en t e r i n g  and l eav ing  t h e  -\re ,u. Since  lock c a p a c i ty  is s h i r u r e d
I u ’ tw c e tl - ‘ ‘trcu ’r c i ,il and recreational t r o t  t i c , and t h e  nile , r t , u i u ; t v  j s ’. t the
lockagi ’s  r t ’ q u i  red f u r  c o m mer c i a l  vessels , canal : : ‘p r o v t ’t’it - n t s  h i r i v u -  not been
i n c l u d e d  in  t he  r u - g r u n t  ioual dcvi lopr’tent program . h i o w i v~’r , f u t u r e  St  t i d —
l i - u  s t o u l i  be conducted to det u ’rc i o u  t t i  f l i ed f o r  and t h u  fe , i s  h a i l  i ty  ‘f

- ‘ ugh improvement s .

TABLE K — A t
Ri C ; - I I h A I I ON ,- \L 5 L7’P-11\RY - AREA 11

R E C R E A T I O N A l  , IiOATI NC

PRUJECT EI )  P l , L A SL ’R l- l  CRAFT

1970 1930 2000 202 0
R e g i e t -r ’u C r , i f t *  2 3 , 009 25 , 000 2 8 , 700 1
T o t - t i  d r i f t  23 ,000 28 , 300 44 ,500 66 , 000

~~~‘ ~
j, fl c u t u ’ r  boats

I N  I ’l l  Al - CAPT tA I, COSTS
(millions of dollars)

1970 1980 2000 2020
B e r t h s  — — —— i i  0 . 1
1,aunchu ng l-’,i~: il i  t ie s  —— 0 . 4  1 .3  1 .4
c : , - u : ’ u l  l mp r c ’vt ’m en t s  N e t  d e t e r i t i n e d

K — 1 17
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AR EA 12 .  h UD SON R I V E R  hA S I N

Area 12 ranks among t i le  top  e i p h t o t  t h e  ,-\rte us u t  t h e  Reg i t u u i  i n
commercia l  n a v i ga t i o n  a c ti v i ty , b u t  i ts  s t a n d in g ma y di-c l i i t u ’  s un t i ’ch u , u t  by
t h e ind of tile planning period b e c r i t u s u ’ of  p h y s i c a l  c o n ;t r a  t n t  a and w a t e r
quality conflicts. Recreational heating is i “ t l t t r t r u l i t  , a l t h i o u g h i m o d e r n i t y ,
in A r e a  12.

Land ‘ t r a n s p o r t a t i o n

Tile h i g hway s and r n u h r o a ds  s i t twn on t he  “ cu p of ,-\ r u - n i  12
(Figure K—23) , compete heavi, lv with nov i g r i t  j on  hu - c a c ; - tc 0 1 t h e I r to  r i  l i e  1
development  along the  commerc i a l  w a t e r ; - ’ , u vs . th e  t a j t u r  e xc ep t i o n  to t h i s
is the  land t r a n s p o r t a t ion  sy s t em  a r o u n d  A l b a n y . w h i c h  u ri s h i g i t — s p ’~’d
h l e a v y — d u t y  roads and r a i l s  r a d i a t i n g  f r ’  i t  i n  a l l  d i r e c t i o n s .

Wate rways

Commerc t a l ly  nav i g a b l e  t , ’, i t  u ’r i n  ,-\ r u ’ . u 12 is lot e r - i t t -c I, u ’ , h h a t
v a r ie s  w i d e ly  in a v a i l a b l e  d e p t h s .  Tile c n u n . i  i s  in ,\ r ea  12 ~‘i - , t ’nd i f i t ”  i t

from the  Albany area art ’ 12 feet deep, 75 to 21)0 f u u ’ t  w i l t ’ , and  t i ,

t ’t - u i & ’ r t u l l v — i i i i p r o v e d  c : u n t , u l s  g e l  ii ;’ ‘,v’ u ’~~ t from A lb u i t ’ ’ , u i ,  14 fi s t t h t ’ u - l ’  ri nd
200 f e e t  ;,‘ i d e .  The Canal  Sy st e m  e r o v i k , - i - i  , u t ’ccss  to  A r , - 11 , s’i ’ s t t - r t t
N ew Y ork ,  S t a t e , and t h e  Gr e a t  ak -s Cu ’ ’  i o n  u t - r i O t ’  t i l t ’ h t t u i t d , i r i u ’s - ‘I I i i ’

N A R  S t u dy .  I t s  g r u - . i t e s t  d ra ’.,’ h t r i t .-ks  , u r t  t h i u t  t h e  S’,~~t ‘ - I s  c l ose t !  t o
t r a f f i c  for  severa l  - t e n t h s  of t O t ’ v u - t i C  beca use of  I c , - r i n d  I l o u .’0 c u u n d i —
t .ions , ail d tit , length of t I t t  ru - i t !  i red by ye s s e  I s  t i  ni v - I i - - . ‘ l i t  u ’n d
to  t i l t  0 t i l e r  because  of  I o c k r i c u  -s

‘l’he I h u d s o n  R i v e r  s o i l  ion o f  .- \ i e a  12 i ’’, t u - ~~ds I i ’ ’ . N -i, ’ ‘u ’ u t r b r  C t v
( G e o r g t -  W n i s h i b r i g t o n  Br Hhg ~’) I - ‘  I n -  l ock , i i ’  c , \ l i l r i l t v  , s i L L a ‘ -u i ui i r ” i u ; r r  t l u ’p t i
of  12 f e t ’t  an t I  w i d t h s  r a n c ’ i n g  I r u m  - 10 t ) I k ,c  I t t .  I t  i ’ i O V i i u  s l e t ’ s

t t u  Areas 13 and 1-I , is w i - i l  as a l l  ,\ i- ’ , i - ;  t i t ’ V 5 5  i i )  i i ’  I i , ’ t ’  ‘ t i ’  \ t  l i n t  i i
Ocean and the Cana l S v s t u ’ r’t  . I Ce c l o s e -i  Liii ’ I u i’pu i por t i u ) i i  e l  t i u c  t IuiulSt ’ ii
t o r  s~’v u ’ral  m o n t h s  erich veiur , but t h e  c l i , i u i n e l  C u t  l i t ’ u i p , ’n ed t o  L i  i t  I b e
t o  ,\ l  t i n y  w i t h  ic e  i t r u - i h r e r s

Service I- ic tor t -;

I i i i ’  p rod;ie t ion c i  A r u , !  1 2 t i - n i  - - to  s l yp t  ‘I’~~ i t  i v  i g ot  f ,  u f i  . l i t  u ’ i t -

i s  a l r — — ‘ - lr  I nc  L i  on of food , t u _ i _ _ I  i I ’  ‘ ‘ - 
, ‘ ‘ u ’  r • mu ’ t n i l  s . r i c h  i t t  - ~‘v

In s t r t i t - r ’ i t t s , mos t of  w h u i c h i  I n -  n u i ’ r ’ t c u l i t ’  I ’  s ’ :u I - r r - e i ’ llc t r n i n ’g ’ t r t n i t  i on . b u t
, u r t  g n u -O t t  I v  a ’ ’ i f l g s h ip p e d  Dv u u f t ’ r t ’ l u ’ , i i l S . C u ’ i i ’ u ’ f lt  , S t u t t i t ’ , sr u t t i l  r i n d

r a v e l  ,- i re  T ’ r c ul a ’u l r i l ’ t t j i t h , i t t t  l v  t h t r o u i - ’ r n t h e  , \ r u - u  n i i i u l  t i l t ’ i ’ , t i  ‘~ i ; i h  i v
r I t t i 1 i v  n,- iI u ’r to t i e  N e ’  \ o r ~ G i l ’  , u r - t

K — i  1°



The demand for goods is concentrated in the cities , a fact
favorable to navigation because mos t of th e 2 m i l l ion peop le of t h u  A n e , i
live along tile navigable waterways. However , t h e  p o p u l a t i o n  c en t e rs  a r e
widely spread , tending to reduce their potential for handling bulk com-
modities.

4 The ma jo r  consumed commodities arc petroleum products , which
strongly supports navigation along tile Hudson River because of the

volumes being transported.

COMMER C IAL NAVI GATI ON

Commodity Distribution

Table K—47 shows the distribution of reported waterbornc-
commerce along tu e Hudson River. Fuel and construction materials account
for more than 90% of t h e  total commerce.

TABLE K— 47
COMMODITY D I S T R I B U T I O N  — AREA 12

1955 1965 1968

T ota l  — in 1000’ s of tons 20 , 200 100% 21 , 563 100% 23 , 255 1007.
Rock , Sand & Gravel D/ E  1, 830 9 % 5 , 840 2 7 % 7 , 400 32 %
Distillate Fuel Oil 0/1 3,840 18% 4 ,090 lt) . 4.780 20
d i s u t h i ne 0/ I  3 , 200 15% 4 , 150 19% 3 , 700 b
(int e nt D / E  1, 790 87 2 , 900 12%
Residua l Fue l Oil D/I 1,400 74 2 , 540 12, ,  2 , 200 9%

i r! ’-l u ,  I ,  u n t o ’ s  F/ I  420 2% 510 2 .’. 1,014 5%
Jet Fuel/Kerosene 0/I b42 3% 680 3 570 1” .

Asp h a l t  0/ i  .143 2 ’
~ 407  2%

( , r r i i n  F/ E  1, 200 0% 217  1% 300 1%

I )  = D o m e s t i c , F = Forei gn . I = Import , F I - b x n o r t

j r  P o r t s

hI n t! on H i  ye r . The h l u d s u n i  R [vi r f rem New York Ci  Lv  t o  A l  h r i  lv
i s  1 9( 1 nu i  I t s  l o n g ,  w i t t u  a 3 2 — f o o t  d e p ih i  f o r  w i d t h s  o f ’ a t  le a s t 31 ) 1) f e e L
N t  i i , ’ b r i . b c , ’s cr t e ;a  t h u  r i v e n  and u ’i u ’r a l l v  , u l b o w  500 L u ’  1,000 f , ’ ’ t  of
h o r i z o n t  i i  c i t - u r . i a c u ’ , and 135 u - u t vertical u :learrulci ’ it m i i i  I t e  w : i t  - I

Dozens u’f p i n t - l i  nt ’; rind ‘~‘Ibc -in ir ine i’oh les cross t h e  r i v e r , ‘toni i t  , l u ’p t  h i s
at 3) I u e t or gr i t tt r. l I u u - r e  art ’ su ’v er , i l  pi n t s  a long,  t h u  river , b u t  .‘tlba t iy
I n t i i i  runs t d e v e l o p e d  anti  ia ad los i i i , ’  r e  t Ii an one— th  I n I  of t h e  n e J t t i r  L t d
no riPte r i r u ’ . I ’  ~ — j e t  t i t l e s  are  b a s i cs  I i v  ‘ ‘ s i g n e d  to hand l .u ’ I t t  r t u l c t i t u t
c t rt .uu h ut:ts , ct t ’ i u u ’r nul carc ’ , rind p r .  I n t ; .

K - i 20 
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The number of reported vessel trips has dropped  s har p ly
since 1955. Vessel size is increasing.

Commerce grew at an a v e n n i g u -  a n n ua l  rate of 3 . 2 1  for t u e  19
y e a r s  ending  in 1967 , and at ‘3% during tu e last 10 of those years. Corn—
merci’ , u v u ’r n i p e d  20 ,000 ,000 tons for t h e three vc’ars prior to 1960. Thu
1970 commerce was 26,600 ,000 tons .

TABLE K —48
PORT SITht1ARY — h u l ’ D S I ) N  R I  VE R

PROJ EC TE - D R A N G E  OF WA I I - R l i o R c b .  C0 > IMl -~RCE

1970 1980 20u 0 2 0 2 0

~‘iil ions u t i  F o t i s  26.6 31.2 - 33.5 49.0-  55.0 7 7 . U _ t ) 0 . 2

Oh \ ‘ l - l Lo I ’MFN 1’R0GR. -\_’I

1970 1980 2000 2020
C h i n i i u n e l  D e p t h  ( f t )  32 — 4j  to  K i n g s t o n  1/
l r r p r t v u - r - t cnt Cost ( S m i l l i o n s )  — — 80 27

1/ P e t  roleum oipolines f rot-t Kings ton to A lb . i n v

Cana l S’,’ste.,uii i . The C a n a l  Sy s t e m  b e g i n s  u p s t r e a m  of ‘I ’ r t ,v Lock
u t !  in c l u d e s  512 r,’jles of  g o ’ pt t l t ’i;t can ,tis t h a t  t i r e  c o n t r o l l ed  by 57
1 uk ’ ;  . The ’ w a t e  r i - guy i t  ge n e r a l  l v  200 f t - i t w i u i u -  and 1 2 — 1 3  f t -ct d e e p ,  and

c r os s e d  by C Ol i c 300 b r i d g e s , w h u i c l i  r i - s t r i c t  v e r t i c a l  c l e a r a n c e  to 20
‘ i t  in  t h e  Fede ra l  ~~u . ’ ct  i t c i ;  , rind to b e t w e e n  20 f t - i t, and  15 1 u - u t  t i C , ’—

w i t - r e . ‘ I l u u ’ r e  a r c  a ls t  22 5  c a b i t ’s w h i c h  p r u - t ; u ’ n t  s i ; - t i l , i r  r e s t r i c t i o n s .  l i i i ’
l ocks  , i r e  u - u - n e r d  lv 310 f e u ’ t  long, , 45 f t - u t w i d e , run t !  1 2 — 1 3  f t ’ u ’t  deep .  Th u

5 -  ~ t u ’ i t i  is  .I t ’ t i u t i ’ Sl l ’  c l i c t e d  f rom I ) e c e m i t c r  t o  , \ i t r l  1. ‘ t h e n ’  a r u ’ n u u t l t - i ’ t u u s
nt -u - r i - i t  i u u i t r u l  t r u t r i l  it ics a l o ne  t h e  sys tu ’ ; ’t . R u  I ro ;id r o r t ’ ess i s  available
r u r u n . ’ u t h  iii ’ c a n a l — s i d e  c i t i e s .

i t ’  r I t  ‘rae comn ut ’ r ec g e n e  n r u  [lv  moves n o r  L it and wet-it , anti dec1 1  nei l
- i t i t t  , u n i t t i n u l  m i t t ’ of  1. 9 %  t h roug h t h e  19 ‘ t a r s  e n d i n g  i n  1967 , b u t  t h i s
un nu tu l d u - c l i n t u  n u c u r t ’ l u t r n u t e 1  in  t h ~’ l u s t  10 of  t l ~~’t- ;u ’ v e i n s  t o  2 . 2 % .  C o n t i ’ t u ’ r c u

, e v u ’ r , i - ’ u - t I  3 , 2 1 0 , 000 tout-i f o r  t h e  t h u r u - t -  v t - ,u r s  p r i o r  to  10cC . Thu 1070 corn-
_ u N i  r- ,’ , i . r 2 , 735 , Ouu L i e u - , .  ‘Fl i t ’ Cnw ;u l Sv e tu ’t ’t d i e t  r i b u t u - s  t h i s  t ’onl rn t rc u -

l i i i  ‘ t i t i u  i t s  c omp o n e nt  e , u t ; . u l e .  ‘I ’bu ro ug h i — t r ; u f i  i c  , i ce o i .u n t s  f o r  55 )  o t  t h u
- - ‘ r t t - i i  t u nm e t ’ . N - j r  lv b i r d  t of t h u  I ‘ t i l l tu tit n . u g u ’ t r a v e  i s  L b i t ’  C h t u i ’ tp  10 111

i i i  i n t o  , \ n u ’ ; u 11. l ’h i e t v p u ’s  of c : lr p t ’s  h i ve  r t ’ ’ i r u j n t ’ d  g e n e ra l  l v t h u  u ’  a , C ’ iu ’
W i t  h i  ! ‘ ‘ ‘

~~~~‘ 
l i i i  I i ’  - 0, i- t i l i t i u t  cu ’ iu t n i o d  i t ’ ’ . g u t i t t t t i u ’ ru ’ l u l l I I OV  i ,t ’ , u t  l oll i s  no t  I i  k u 1 -
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t o  i n c n ’ - u s ’ ’ ) t , N  u t  lv a’i I t o u t  c . n i r u l  t ’ ip i - i t v t ’ t j - t i t  t lue ’ i l l  p o r t  t o  c u p a i ’i  IV
I u t t i  t , t t  l u l l s , u t - g u t - L i t  j u u u l  f r u i t  o t i i e r  n u t i l t ’ s  of t r a n i s p u t n t n u t  i o n , t - n n t r u l
e l e -, u u r e s , j u t1 de l i v - r ’ .’ L i t r e  I t m i t r u t i o t l s .

TABLE K— 49
H i  SIN1MAR\ ’ — CANAL SYS’I ’EM

PR O . J rci’ b - :li C, -\N t : h - 1 OF WATERhC RN[ (: uM~h i g p h

1970 1980 200(1 2020

N i i 1 j o i i ~ of  ‘ l i n e  ~ .7  
- 

2 . 7  -
- 

1 .0 2 .0 - 3 .1 1.8  - 1 .5

Oh tI I . t)b ’N ( ,\f I’ROGRA N

Not d e t e r m i n e - i l . St ’ , g , i r , i c . r - t p t i  he hun’ .

I
‘ l ’ h t u ’ C : i u i n u l O v a l  u ” — linu s not hu t -n  t on s  i d e r - I  . i  - a ut ’h t t l~~ u n u u u ~. , -  i t

t l t ’vu ~ l o i t t r i u i t t  y ’ t u u u b d  be so u - s p i n s  l v i -  t h at  i t  ~‘ u i t u h d  n o t  h u t -  r u ’ , i ’ r t t n uhu ly  i o u —
si di retl . ‘Fl i t ’ i m p r o v e m e n t  of  t iu e  Caula 1 Sv st  , ‘ r t .  i t  \ u e f l  i ) ‘ ‘ e i t t  n u l l d  ‘F i t ’

w h i c h  is t h e- sh o r t e s t  compt ’nu ’ tt t I j l lk  i i i ’ t h u  I l u dson  R i - e r  , i t t , l  t h e  Gru nt
I . akt -s , n u , u v  be f t ’ r u s i h h e - , p a r t i c u u l a r l ~v in ci lu ~~t u n c t i u m  w i t h  t i - i - r u - u t  I i t t i r i l
b o a t i n g . lion’evc-r , o p p o s i t i o n  i f  due St ;u L u ’  and o i l i e r  I t i n  I m u - r,-- t s .i’,id
Intent-it- Coflupet it ion e l  compt ’ t i n g  modes  0 t r t t t s p i t  r t t  i on  i t - i k e  a st i l t- I-
couim iu ’ r c i r u l i i u p t ’ u i v t t t r t t r u u t  ni p )teir unlikely. F u r t l i u -u ’ s t u d y  i t  u i , u j u tr i n t p l i \ ’ u —

n u t ;  Is fit r t h e canal syst u -n t  s recommended on ly  wh e n  5 t g ’g t r t e d  I ’  t i l e  S t t i  I ‘ -

I N u t ’ Y o r k .

Rh - :C R l - .,-\’ l’ I )  ) N , -\ l  BOA’I’ I N C

‘Flue I lud soj u  R i v e n  is l a r cu - and ca li ;  t ’n u ’t ip lt  h ’r a l l  t y p e ’s i t
boa t  i up  i nc bud i u i ~’. S i i l  1 ing . ‘I ’hue rut a ni itto re tu rin 100 fac  1 1 1 t i e ’S n i l ong,  L I t  u -

I h u u u I s o l u  , WI t i u  50 launuciuing fnuc iii t i t - s  and pt- r in ;un en t  h i ’ r t l u s  or t o o  r , t u n ’ ’~ f i r

2 , 600 t : r a t  t . ‘fable K—50 d o u r l y  sh ows t h e  strong gro n ’tlt nutl t icl p utt ’d f t
ru - u ’ ru - n i t  io na l  b oat  ba g i n  Area  12 , bu ’c n i u . u se  of  du e  nlvnu i I , d t hu ’ ls’nu te i u t a h  I Cu-

,\ t’ u ’ , u ’ S p r ox i i i  i t s  L e t  t h e  Nt ”-~ Yo rk Ci Lv c u t  r ope  I i t  t in  t u F t - r u

‘h u e  Cana l Sy s t e m  lin e 1ong hi-en extensiv e l v  us e -ti I tsr ru - - i u ’ , u t t u t U

,. i t t ~ i li ii: s u ib st ar i t N i l  u u t t r n u ’ ; u t  j o u u :i l  du ’y u ’  I i u p i u i u - n t  . Ther e ’  ru t ’  , i i ’ ’ t i t  180 c i i  l f l , u S

allil l n m n d i i g i - ;  r u l o u i u ’ t i l e svatei ’t w i t h  t~t O T ’u ’ t h u n u n  50 1 i n tu It  nt ’  I i  I I  i t  h e ’ s  , u u u l
r u j t u u r u u x  I n t u i t ’ I v  5 ,000 p e m n i r u i u e u u t  and te ’tu u p t r’nl rv l u -i - thus . h l ’ n i OVu ’ t ’ t u ’l l t  S t t ’ i  l i t  —

r u t  i omi l h , t , u t  jag n’utt u l d  he ru - s t r i c t  u - h  t o  h e ’r t . I i s  r in d  lru ui ’u ci iin I n t ’l h i t I t ’- ;
nu t  ii s u c h  t i m u -  ci t h e  I n t - h u g e ’ ( ‘OC lu i t  i i f  [ h i t ’ i , t i t r u  i is  n u n p i ’ uinr t - l i u - I  . b it ’
l u u u ’ k u p u ’  ul - r ; , t t i t l  uHI t h u  ctin,ul i- - i du’t u - i - I  l ieu l iv l’ ’ t h u  u t t m ’ t t ’ n i ’ i - u i  i t t , !  l ’ u ’ c i u ’ . t  -

ion - i I h e a t  at . . I t  S I I ( u u u l  d be t i o t  ‘ i t  u n i t  t a le  ( ‘ I  L r i e  1 : ;  i t i c - i l  I t i c k s  i ! ’ ’ I V  l ie 
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Troy Lock , which mus t accommodate projected lockages for traffic on the
Great Lakes to Hudson River Waterway as well as t h e Ciuamp lain Canal.
I~uture studies should be conducted to determine possible lock improvements
when it becomes apparent that lock capacity will be exceeded.

TABLE K—50
SUMMARY - AREA 12

COMMERCIAL NAVIGATION

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 2 9 .3  33.8 — 36.3 51.0 — 58.1 78.7 — 93.7

INITIAL CAPITAL COSTS

1980 2000 2020
Millions of Dollars — 80 27

RECREATI ONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000
Registered Craft* 50 ,000 60,000 83 ,300 115 ,000
Total Craft 71,000 127 ,000 186 ,000 320 ,000

*Vi rltiont , Connecticut , New York & New Jersey — A l l  motor boats;
!l,ussachusetts — 5 or more hip.

1N I ’I ’ h~\L CAI ’I TAL COSTS
(millions of dollars)

1930 2000
Cu ’r t h ; ’~ 2.6 b .O -S .
!,,u t u;i’b t j n ~ F i t  I l i ti cs 1.1 1.2 1 . 1
Lock I t t  r ov eme-nt  Nu t  t Jo t i  nit i ;t ~’d

_ _ _ _ _ _ _  -
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AREA 13. SOUTHEASTERN NEW YORK METROPOLITAN AREA

Commercial navigation and recreational boating activities in
Area 13 are among tile highest in the Region and are expected to continue
in th is relative standing through 2020. Commercial navigation is based
primarily in the western portion of t he  Area and is a significant aspect
of t h e landscape. Continued programs for harbor maintenance and debris
removal are a necessity in the Port area. Recreational boating is extt’n—
sive along Long Island , and problems relating to pollution , overcrowding
and public access and facilities can be antici pated.

Land Transportation

The development of the highways and railroads in Area 13
certainl y support navi gation development , b u t  are not considered strongl y
complementary because of metropolitan congestion and bottlenecks . ,-\ 11
t r a f f i c  en t e r ing  or leaving Area 13 mus t pas s t h r o u g h a p o r t i o n  of Ne w
York City , except during the summer when motor veh icles can take advantage
of ferry services operated on Long Is land Sound . The railroad may be the
best  form of yea r—round  t r a n s p o r t a t i o n  because special br idges  and t u n n e l s
provide expedient passage from New York City to multip le and s ing le t r a c k s
which  ex tend  the  length  of Long Island along each of i ts  shores and t h r o u g h
i ts cen t ra l  area . Figure K—24 clearly shows tha t  hi gh—speed , heavy—d u ty
highways are found in the cen t ra l  and w e s t e r n  po r t ions  of Long Island ,
bu t  there  is no hi gh—speed movement in t u e  v i c i n i ty  of New York C i ty .  A
petroleum p ipeline extends from Area 14 to Jamaica Bay in the vicinity of
Kennedy  A i r p o r t  on t l u ~ Sou th  Shore  of Long Island . Rai l  and h ig hway move-
m e n t  is v ery  good to population c e n t e r s  o u t s i d e  of Area  13.

!~a t u - r w a v s

As shown on the  map , ,-\t’uua 13 is ,u long narrow island . Long
Island Sound lie-n to the  n o r t h , t h e  h - tist River and  New York Bay to the
n e s t , and the Atlantic Ocean to t h e south and ea s t .  Long I s l a n d  Sound
h u e  n n u t i u r n i l d ep t h s  we l l  in excess of 80 feet , only a few h u n d r e d  f t - i t  f r o m
the  shore  in veiny local  i oucs . F l i t ’  1-as t River a j i b  N e w  York  b ay  ! t n i v t -  i u e ’ u ’i i

i t t ~t r t t v o d  extens I V u  I’- ’ . M i n i m u m  d e p t h s  in t h e  Gr i s t  R i v e r ’s m a i n  c l i . m n n t ’ I
i re  35 to 40 f u :t ’ t  , 40 to 45 f ee t in t h u  up p e r  Bay , and 45 f u - e t  in t l i t ’

I u w u ’r B ay .  The South Shortt of LonC Island i s  sep - i  r a t e d  f r a n ’  t h e  deep
W a t t - r  o f  t O t -  Atlantic Ocean by ;un u ’x t u ’i ls iy e  b n u r r i u - r F u ’ , i ch  sv s t t - : t t  i n t l  ;,‘ i d u ’
s ha l low b ar ’s .

Th u  w at u ’r r . - n u v s  of A r e ’ ,u 13 a r t ’ e x t  r i ’mu ’ l v  f a v o r - t i le t o  i i , u v i g , u t i ’ n
‘ u - : cuss d u t y  - i r s  i n ter c o n n e c t e d  , and provide well—pro it- ti-tI , l t : c u a s  I

\ r e ’ u t ’ 8 , 9 , 10 , 11, 12 and 14. l’ hu ’ t i d e  r n u u l g u t i s  a p p r o x f n t n u t e l v  5 h i t
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Reported vessel traffic follows National trends. The number  of
tankers has remained anprox i t ’ t a t e l v  constant since 1955 , but tiue commerce
transported has increased several mi l l ion  tons , i n d i c a t i n g  the  use of
largi -r ships . Cargo vessel trips have fallen off by 90% since 1955 , and
barge traffic has dec l ined  b y 60% , r e f l e c t i n g  the use of vessels of
greater capacitr’ and increased harbor efficiency which is reducing local
inter—harbor transfers .

Service Factors

Production in Area 13 does not  s u p p o r t  w a t e r b o r n e  commerce
because there is primaril y light manufacturing in metals and plastics ,
and large manufacturing in textiles. While  t e x t i les are h ig h value cargo
and could possibly be very p r o f i t a b l e  to sh ippers  in terms of tonnage ,
the i r  movement is ins ig n i f i c a n t .

In A r e a  13, the demand for and consumption of commodi t i e s
suppor t s  navigat ional  development to a degree unequaled anywhere else in
the Uni ted  S ta t e s .  Over 9 mi l l ion  peop le live w i t h i n  10 miles of th e
port facilities of New York City alone , creating an effective avu:rage
density of 26,000 per square mile . A commodity used only occasionall y
by the average individual may be a coinniodity that can be profitabl y shipped
when its demand is being generated by so many individuals.

COMMERCIAL NAVIGATION

Commodity Distribution

Table K—51 displays the major commodities of the portion of the
Port of New York located in Area 13. These figures can bt’ manipulated Ii i

support almost ,inr- desired trend . Commerce in the  P o r t  of N~w York has
e x p e r i e n c e d  only m i n i m a l  g rowth , a f a c t  s u b s t a n t i a t e d  b y e x a m i n a t i o n  of
the total commerce statistics for Area 13. Over the i4—vear period ,
1955—1968, total waterborne commerce lucre - -used at an annual averagt’ m i t t ’
of only 0.4~~. However , an exaniin a tion of  i t s  ma jo r  componen t s  — —  t o t a l
oceanborne , total internal , and total local — —  tells a soniewhat diff u -rent
s to ry . Total  oceanborne commerce increased  nit an annual average r a t e  of
~~~~ throug hi th e 1955—1968 per l a t h . Ti-u s  was a s l i gh t  d u t ’r e n u s e  f r o m  t h u e
11—sear period prior to 1966 , n-li en t h e growth averaged 4.4%. internal
traffic has been incr e~e b a g  e r ra t i c a l ly , and l o c n u l  t r n u n s f e r s  have been
decreasing steadil y , suggesting ,u si n i ti c ni r i t increase in t h e commodit y—
hand l ing  ci f i c i en cv  ot  h u t  P o r t  -

Add i t  I onal  t r e n ti  a r t  - - u i n u , u  r~-n t  r ‘itt Tab I t ’ K—5 1 . S i n c e  19 5
foreign imports have bee -n r is i nun nunui nnu l i v  n i t  an inert-as jag m u t e - , w b u i  cli
by 1967 was 5. 8~~. At L i u u ~ s i n e ’  t i m e  • u ’r e i c n  e x p o r t s  hua v e  been  dc cr e a s  i ng
and their annual rate ot  t h u ’ s  I l  tie n’ ,u s  2 Z by 1967.

- _ _ _ _
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Total — in 1000 ’s of t on s  58 , 550 100-: 57 , SOu 100-,, 6 1 , nut 100 .
To ta l  t ) ce auiborn e ,u 1/ 18 ,250 31f 25 ,S-+ 0 4~ 7~ 2t ,000 -.1 ”
‘F et a l  I n t e - m n n u l  2/  7 , 900 130 3 , 000 7 9 , 50o 15”
l o t n u l  L o c n u l  3/ 32 , 400 55% 28 , 200 45 2 5 ,~~0U -.i ~n

R e s i , i t u , u l  Fuel  O i l  F / I  2 , 6 24  ~ b , l b-i l—c ~ 9 . 17 6 15”
Coal D / I  1, 200 2~ 1 , 4 7 3 2 7~
Si u g :u r F/ I  85— . 1% 08 1% u 7 5  1-i
0 1st i l l at e ’ ‘ t i c  I Oil F/I 70 u63 I 0
C o f f e e  F / I  408 1% 4~~4 1 ~‘ 5 ’u ~ ~ ‘/

~‘Lue l t  inerv PIE I O u  t 4 7  1~ - 7 3 l’~
Food , “ :c~~ t , f r u i t  j u i c e s  F/ I  180 3 15  4b8 l’~i
Distillate Fue l Oil D/T 600 li~ 900 1% -‘-- .3
O u t S  & t , r n i v u -1 D/ I  913 1% b68 1% 3 (4
Copper F/ I  150 175 3 32
C h i e m i c a l s  F / b -  2 1 7  2 11 295
I r o n  F/I 26 2~~4 2 7 5
iron  F / h :  572 1% 2-.9 252
h a i i n u u i , u s  F/ I  125 179 2 -19
Ct ’t ’ iu ’ i t t  F / I  85 210
M o t t ’r  V eh i c l e s  F/ F  37 2 53 210
Rock F / I  25t- ’u 2 2 0o
‘-tic h i jilt ’ cv F/ I  107 191
Crude l’etr olu- t it ri F/I 160 188
Lumber F/I 122 124 j73
Rubber  F/ I  231 140 160
Cooking Oils/Fats F/I , 92 162 152
Cooking O i l s / h u t — ;  F / I  108 92 130
P l a si  i cs  F / I  96 130
Residual Fue l O i l D/h - 883 IZ 2s5 116
Food F / h -  j 4 2~~7 108
Copper  F - i .  70 104
lne p e r F/F 53 97 103
Textiles F/h- 117 122 100
Lumber  0/ 1 20 ’) L u ]
F a b r i c at e d  ~it - t , t l s  F / I  60 00

F = f o r e i g n , 1) = U or t e ’ e t i c , I = I m p o r t , F = l-~r -n p u ’ r t
1/ Total () ; ‘ t - , u n h u t t r j l t ’ in c  i t u t l u ’S a l l  t ore  i gn and t h u s - s - s t  j u t  c ’t tr : :ut ’l ’ , u ’ I 1’ ,uu is i’ ,’rt ,

ov e r  t h e ocean .
2/ t o t a l  I n t e r n a l  i n clu d e s  n u l l  c om u p , er c t - sa r i ’ i t ’d ov e r i n l ,u u d  w a t t -u’ s ins

‘ t u t u - r i n d  t a u t  t ic i g i n a t  j u g  h a  u p o r t  s u u c h u  nus  send ,-iuud tnu ’ , u v t ’l  m i n ~ - , i i i i
,u u te nur short ’ au ’e- ,i , anti mati -rin u l nt - u u hi ’st l u i e d  h ut ’ , i  p ’u - t ‘Su i t u ’ l h~ h
w ,u s  i i ’ n h  ichi is ii h sposed a u t  ‘a- , i

3/ Tota l , u ’ c , u l  j u n  ludes  a l l  t r a u s t  i t ’ ;  o f  c , t t ’ ; u ’ i e u t ’ u -  I rem one luo u ’t t , u c h  l i t r ’
t o  i n t ’ l  hu e r in t h e ’  -t ime p a r t  , b u t  i n  t ‘ t i - n  c i t - t O  i nc  h i l t ; t h e  eat  i r e ’

u u u u ’ t o t~ N i ’s’ \ o r e . , port ions 0 1 w h i c h  l i e ’ i n  ,\ re ’ , u s  12 , 13  , u ; u d  1 ’ . .
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N na liv , each comm od i t  ‘,- in turn can be t’xa’;ti ni- t I b u t  i c in g  —

e x t  r , u p t ’  mit ion of pas t  Pt ’ r i o r t t t n e n c e  is unr e?  i i  it’ le on a tu e r t  bas i s  . F l i t ’
Reg io u u a l  Summary  ( C hi a p t er  4) , in t h i s  c \ t u p e t t d  i x  d i  setisses t h e  o u t  look
f i t  r t h e  ‘ta or com nu od i t i e s  h an dl ed i n t I t t ’ No  c t i n  A tlantic : R c g i on. Power
compa n i e s  in A r c n t  13 are the  l a r g est  coal cour t t innc ’ rs and t h ey  h av e  indi-
cat e d  t h u a t  t h u e y  intend to close coal burn i t i n ’ po:~t’r p i s t i ls  by  i t t , -  m i d  —

1970s . It  sh ould be noted t iua t  r e p o r t e d  commerce i n  A r t ’ , u 1 3 does n o t
reflect t l t c  t i n r u t 1u t i r t c t h  commerce to in’ s’ fl ’t i’ts on Long Island . North port
and N o r t i u v i l l s- .

Approximatel y 20 commodit it- ’-; r u m ’ - l i s te d  in I’ n ubI ~ K—SI in qu nunt i—
t i es  la r ge enou gh to be s h i p ped in 30 .000 to 200.000 d.s’.t. v e ss e ls .

~!uj o r  Por t~’

Most of due m a j o r  port f a c i l  i t  i t ’ . ; of ,\re;u 13 are ,u part t ’t t h u
‘ c u r t  Of  N ew Y o r k .

I r i s h  R i v t r r . ‘I’hie l a s t  R i v e r  C o n n i e ’ ts  Long I s l a n d  So iun ~h s - i t l u  I ’ ’ r
Ni -n’ \‘o r k  B ay . I t  is a l u — m i l e  c t i n l t t r r t - l  , gu ilt - r u  h Iv 35 f ,  c t  d~ -~’n and 1, 000
feet wide. It passes thiroug N t h e  h u o , u r t  of N i -it York , w i t h u  spur c !tsilnt ’ls

d e s ign e d  f o r  b a r g e  t r a f f i c  h t ’ n i d i n g  i n to  r i d ~1c ’ r n t  c r u ’ u ’ke and r i v e r- , su c h
,us t h e- h a r l em  R i ’,’e r . - ‘ mo n t  [ ‘ epu - r N i t,’ Y o r k  I inuv  i s  L i t ’ b r o ok  l vn  N a v a l  Y ard
on t h e  O nus  t R i v e r , a ~h i s  t a u c e  of  1 . 5 n i  I t S  , t u e cni ,, t ;tnc- I O n u s  .u depth of
40 f e e t  . E x c l u d i n g  fn ,i ci l  i t  los at  t h e  i iu s ’ok I vu  N , t v , u  1 Y a r d , I t t - r u - i c e -  abou t
140 w h u n u r v e s  or p iers along d i i ’ - is t R I  ve’r • ttiore t h unuu i 30 t u b  is l i  ic I i  h av e  ad a—
c u - n t  d e p t h s c o m p a t i b le w i t h  t h e  d, ’ t t h i  of  t i ; - use e rc,’ ,e ’,’ . 1 h u c ~ t i ’s t ;s~-d t or
ge ne ral  c ar go , coal , stugar and f u e l oil and nil ’ , ’ s u n ; ’ : s - i  t -~I b u y  p i t  r , ’l eum
s t orage ’  of  250 , 000 tons (900 access i b I t ’ to  ‘th e r y i  - - s i t  it ic ,‘uccult c it - p t  I t s
of  ‘i t  1 -ne s t  37 feet) , sad covered storasi ’ of 1.8 t :t i l l i o n  s q uar e  i i ’ t ’ t

9,uity i- r i g id t r a n s i t  t u n nel s  auth a q ue d u c t s  c r n ’ s t i t e  i , i s t  giver l it - t i t j u t,
ch annel  d red g i ng to about  40 f t - c t  be l ou’ nit - n u n  low waler. h ’ i p e , t l i u u t ’s , u n d
en a b l e s  c moss  t O u t  r i v e r  rind et ’tl t ’ ma I Ic -  1 be on or u~ - i  r t h u ,  u - x i s  t I tug r i v e t’
b o t t o m . Br idges  p r o v i d e  n i t  l eas t  700 f e e t i t t  b u o r i  , : e n t n u l  ci i  , u m n u ; t e ’ t ’
117 feet of ve-; r t i c al  c l ea rance - .

New Y o r k  bay . Upper N i ’~ ’ York Bay i s  g e ner a l ly  40 i t t  tu t t~re
feet ~ic ’ ,’p Ot-c n~cu t - ; ’ t a t  t l t s  e x t e n s i v e  c h u n u n n e l  niui d  n u l i u ’ t i s ’m n e g e  cit -ve - lop i n e nt
thu roug iuout . ‘l’hu e port ion  l o c a t e d  in A ru ’,u 13 inc lud es t i l e  Bu t  he ’ r i :  i l k , Nt -el
h ook and ~~~ R i d gt-  Channe l s  , whi ch are  n - u 11 -.0 I t - i t  dee-p  . 1 ~~ cc art - about

75 n u b  lj t j u ’t - n ,ul otut ’ t h e—u s channe l s , 18 a t  which h i n u v u ’ ad~~n u c t ’n t t h u ’ t u l  is of

35 1 c u t  or more , and csc ’emnul n i c e  s~- r y t -d hu v  c u l l .  H t u ’~’ n u r , - s t u p n c u r t t ’d by
5. 5 m i l l i o n  tatu iare feet t u t cove-ru -tb st ern o - c- , auud t en d  to  bc sp t ’ s i u I  i a t J
t o m  t - ’ n e m n u l  cargo or mar l it e re pnu i c c .  (~t ’ w n t u i u i s  Ci ~- i L  . an O tt  sl t u i u t of t O , ’
h~~ y R I  d y c ’ Ch :uuin e 1 h u as  d’ - 7 t  h u s dec’ I i n i n a :  in t t u n i s i’ot’t 30 t c u t  L i ’ ‘t  t e l

Along Co u’, u r i e u s  C r ee k , t h e m ’ - - i re ; i h ’ t u t u t  60 f i u c i l i t b i ’s , inu t u s t oh W b u i u ’b u  ru’ ,
cl t ’5 1 u ’i lu ’ tI f o r  b n u r g u ’s , al t i t o t i - , - I r  t - - e ;t,u v t ’ r i d ni ’ ’ i ’nt iI , ’1 ’tl i ; ; of 3 _ I c u t  . l t t e ’St ’
Lie iii tie’s arc supported by covu ’ r e d  s t e  -ige t u b 1 n i h  l u - s i n  s q i u n u i ’  t i ’ , I - m d
pu -tr oleuum -;to r,iyer of II , 000 t , ’it - ,.
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N o r t h  S h o r e  of Lon g  I sl a n d . Long i s  1 r ind  Sound p i an 3 dt ’’t m u c h
c,uime r passage t h u a n  t h u  open ocean ; htt uwe-v, i - , i t — , ‘ , t t t ’ U r t_ lcd u ; m z n m i ’ d s  s’ n m n i u i t t
be over looked .  I t is more  t h i a n  100 m i l e -s ong lf l  .1 d i r e ’ :  t i o n  w h u j e l l  c c i i —
e r a i lv  c u t r r e s p t u n d s  to s t o r m ;  t r n u c k s , t h e n -b y  m a k i n g  i t  s u ss t -p t ib l t ’  to
— ev ,-ru ’ s ’n u ve--t  and turbulence. Along the western port i , ’ ii of t i n , - I s l a n d ’ s
North -u Shore , there- are about a dozen l n mr gt - b ay s  w h u i c h  h avu -  n a t u r a l  d e p t h u s
of 20 fi - e t .  Access channels  to these  bays  hnu vu r Oc - i ths e t - t ; t ’ r a u l v  f r o n t  9
to 12 t e s u t . The bays are used g r i t - - m n  l v  by c ; ut : ’ ;t t e r c i a l  t c n u ; f i r , bu t s e- v e r a l ,
i n c L u d i n g  N , u n i t , u - t s e t  Bay , a re  e x t i a — t i v u - t v  0 , - v u - l o p e d i-  r e c r t - n u t  I , t n : u l  : m r , ’ :r ~~.

The c e n t r a l  and ot is  t e r n  p o r t i o n s  of t h e  N o r t h  S:- ’r - of  t h u e
I~~1si~~,1 a rc  f a i r ly  r egu l a r , and c’ h - i r n ’i c t e r i  zed by w a t e r  i u v e m  to) t et ’t c he ep
lv i ii” w i t h i n  a few h u n d r e d  fec -  t of the  s h o r e .  An oh f s l u t ’re fnucfl ity in

tOm i s  ar i a non ’ h andles over 2 m i l l i o n  tons  t t f  ~u u’t n I  i ’ t t t ’ t  p rod  ,c t s  , u n n ’ . i n u l l y
most of w h i i c h i  is r c t d i st r i b t i t e d  by bnu rge to C o uin e c t i c ut

S o u t h __Shore ctf Lon,gjsLiuid . The So u t h  S it i ur e - is t r :t ted by a
n a r r o w  ha r r  icr beach e x t e n d i n g  t h e  lu -ag t h  ‘f t i e  I s i  auid , and b metr e ri i n
a h a l f  dozen  p laces b’, t i d a l  i n l e t s .  B eh ind  t u b S  ‘i n n er beach , t i t e r s
, u r u - f i v e  rec t a n g u l a r  bays , ge n e - r a l ly  less t h i a n  5 f u - t t d u - e n j u , b u t  l i t t e r —
connec ted  b y a d r sde -d 6 — f o o t  c h a n n e l .  A l o n g  t i m e - s e t  b - i , ’ ’; , t In t me m c i
st - u - r n - u i  f n u c i  lities des t gucd  to h a n d l e  b a r g t -  t r n e f  H e  c ; u m r - ;  I t t ~~ p e t m n u l c t u t - r ,
sand , g r a v e l  and s i t l i d  ;t a s t cs  th roug h  :icCe ’sC c h a n n e l s  w h i c h  n u n ’  g e t i t ’ r n m l l y
9 f e e t deep .  Any —n t udv f o r  i m p  n t ” ,’t i t s  in  t h i s  a r ea  s h u , t u l d  f u l l y  u ’ > n p l c u r u ’
p o t e n t i a l  eco log ica l  nroblems .

At  t h e  e a s t e r n  end of t h e  I t t  l and  is - m i i i  gh ly I r r c g t u l : u r  hniv
p a r t i a l ly  p r o tec t e d  by i t s  s h ap e  and by an i s l a n d  a c r o s s  i t - ~ m o u t h - u .
h b o c , e t u s c ’  o f  t h u s -  d i s t a n c e  to t u r b a n  areas , t i t , ’ ru ’ h a s  been v u - m v  I i  t u  I~ ’ J o—
ve lop t ’tu ’n t  a long  i ts  ‘t i t o r c s .  Ssvc -ra . 1 h , u r l a ’m s  r e p o r t  c o m m e r c i a l  t r n u t f I - ’ ,
b u t  ni - i : r r sn u t ional  b o a t i n g  is economi  c a l l  ‘,‘ ; t t t r e  i r ’ , n i u r t n i n t  . The t h t ’p t  i t  in
t l i t t  h ay  u s u r i e s  b e t wee n  10 and 40 ft -ct.

Obi t er b o r u i c  commerce p r o  j t - c t i o n s  t ’ c  Acer ; 13 m m -  h u m - t e d  on t h i u r
d i f f e r e n t i a l  g rowth  m i t t s and t n ’ t - t i dr ;  c u f  ii’u p in rt s , u-:- : p u u r l s  , c~, : ; t  t i e : , i c c , ; l
and i n t e r n a l  commerce .  P r o s p e c t I v e ’ c tu t’ t t:r , -’mce is e x p e c t e d  t n  iu l c  c, i i ’ u t
an manual rate between 0.70 and 2.50.

N t t  dttv,-lu p r ’ t ut n t p lan is  ri - c - i t t - m e n d e d  f t ’ m  t I n t ’ Soi , i t h m  S i m i u c , ’ o t
Long Is  land  n e — n  i t  is no t  a u ’ 11 su i t ed  he c ouu imc rc  [ml  t t  - iv  i ga i o n  r i n d  h u e
l i t  1- in t l  is  -ti ’ n a r r o w  t h u i i t  h n n m i ’ i t t , r s  t ’n  t l u i ’ f l i e r -  f a v o r a b i t ’  N , t r t  i i  Oh m , - i - cia

r ;, i t l s  f ’,- t h e  nei ’d ’;
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TABLE K — 5 2
PORT 5t ’MMARY — AREA 13

PROJ I - C l O D  R A N C E  OF t-,’ ,-\ ’I’ [ - :R I t t h - bNE CtCI ~t i ~-~c i-;

1970 h o - S O  2000 2020
M illions of Tons 61.9 66.2- 7 0 .2  76 .1- 130 .0 8 7 . 9 - 2 h 2 . 5

DI A’ I i )  l” - l nO ‘ } ~t p RAM 1/

1o70 19~4U 2 u U O  2( 120
rust River 

-

Channel Dcp thm (Ut) 35 — 5, —

I t : t h u c o v e n ; e - n t  Cos t  (~~“t i  lljons) — — 18 —

N i n t h  Oi tt rc t t u f  I , .  I .
t N t n m n t t ; u ’ l  h i g h ;  Jt ) 20 35— 60 2/ — —

I m p r o v e r - t i - u t  Cos t ( h l i  l l iou i s )  — 30 —

1/ Any uieve h c ’~’ r - t i ’ i n t  p lan shou ld  coul s t i l e r  a reg iona l p o u t  f t c  i i i  I - ’ .

2 / P r u g  n n m t t n  i nc  1 t i t l e s  develop m en t  of an ur i s t e r n  I, .  I . h t a v  t o  nu t i c l ’  t i m  c u b
35 f t - u ’  t and an r h  f s h u o r e -  p en t r o l e t n m  f n u c  il i t  v in wt ’t ~ i t - r n  L . I . u i  t h e

6 0 — i n t L  d u ’ ; u t h i t - t
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h I  it ’ pc pula t ion deui s i t  v rind n u v i ;  rage in , :,ut;nu- i t t  A re-a 13 s tigge ’s t
t h n u t  re -cr e ’at  ioun u l boating can p lan an Im p o r t a n t  part in satisf ying re-i:—
reat I u u a l  needs  . ‘[h ut ’ w c l l — p r o t u ’ u’te d bays of t he  O i u t m t i u  Sb m c ,re  an t - I iii ’ most
n n m t u r n i l  lv sal ied f o r  i l l i c i t — i c r e c m e n u t  i o nal  d e vu ’l o p u u u e n t  . its five bays ur ’-
small u ’noug it to  in su re r e l a t i ve ly  calm w a t e r , b u t  l a rge  enough t o  s u pp o r t
t he ’ stor e - pop u la r  r e c r e a t i o n a l  c r a f t , that n u r e t  most o f t e n  s t o r e d  at hu ome
and t ra i t u ’ce d to th e e  wat  sr .  As n i consequence , u r t i t t u l i n i s i s  shuould be p laced
on the’ th - v u , l e gu ;t t s -u ;t  of launching faciliti es , parkin g arttnm s aud re t; t f r e t ,  i i i —

-: t i e s .  Relatively mino r d r e d g i n g  w i l l  be n e c c — ; s n u r v  to u - s t a h l i s i m  i iu - , i r —
s h o r t’  U t - p i u s of 4 to 5 f e e t .  M i u r e  t h a n  three—quar ters of thue more tiuan
700 public facilities devoted to rs-crt ’nitiona l boatin g are f o u n d  along
t im e Sou th  S l u t u r e .

‘f lu e ’ N c u rt ii Shore is b e t t e r  s u i t e t h  to largcm recre ration nm l craft ,
S i  t l t  d e p t h s  t x c t n e d i n g  U f eet  in mos t rerenus and will be liii - most  1 i k e l’,’
;u ru -a for exit-u s i ye t nm r I ;i nm and recreational t,i rhor Jut v e- l o p t i en  t

Public recr eatiu ct al facilhth u ’s in Ar i a 13 include more than
27 , 000 pe’ r :’su t ;cuu t berths and moom nu i ’, e r- , and ;uhout 300 lauui c iu t u i t t  f a c i l  i t  i t  -n .

T A B L E  K—S 3
RI u : R E A ’ l  h ON,\ 1, 0’; 5~~~h ’\ ’ — ARI -O\ 13

Ri- :CRI - ;A ’l ’ I N ,\ I BUA1 ’ T N ; :

pRO,IEC’fhnl D l ’ l l - I A S I R h  CRAF’l’

10,0) 1980 2000
Ru ’g i s t t ’cu ‘I Cr,i t t ~ 267 , 000 201 , 000 31-. , 000 l b I ,O t t t )

To t a l  C r a f t  383 , 000 ‘.‘il , OOO o~~0 , 000 I , - -

*,\I j not  or b o n u t s

I N  I ’ h ’ I , \ I .  ( l , \ P h T A h ,  ( d i S h  S
(n -u i 11 j O l i n ;  i t t  ch , c 1 1 i t  i t )

i ’ m - l i) 20(10 2 t t .’ti
b e c t  l i t ;  ~ - 10 . 0  1 0 . 2

I , , i t i u i i r h  h a g  I - - u i :  i i i  I i cit 2 .0 1.8 1-. - - .
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TABLE K —54
SUMNARY — SUB—Rb -,t;ION C

Ce 1MI -IE RC IAL NAV h C V I  I O N

PROJECTE D RANGE OF WATER B OR ,N E COl - 12 ’tln R Cl - ,

1 9 7 0  1930 2000 2020
Millions of Tons 9 2 4  101.3—117.1 1 28 . 5— 1 9 0 . 5  168 .2— 3 10 .1

I N [ ’ I ’ I A L  CAPITAL COSTS

19b0 2000 2020
Millions of Dollars 30 98 2 7

RL C R LA ’l’ IONAL _ BOA’I ’ I N G

PROJECTED PLEA SVRI CRAFT

1980 lo l l u 2000 2020
Reg i s t e r e d  Cr a f t * 34 0 , 000 37 1 , I l h ; l  U l t t ,000 511 , 000
Total Craft 477 ,000 tuUl u ,800 910 ,500 1, 786 ,000

*Ve rmont , Nt tw Yo rk , N ew Je r scy  ~ Co nn e c t i c u t  — , m l l  m o t o r  l u e n i t s
Massachuusctts — 5 or ntt or t- hp.

I N I ’I ’IAL C,-\h’ I ’l ’AL G O O F S
( m i l l i o n s  of U i - l i a r s )

I ° 8 O  0; 00 2020
ile-rthus h -

) 1 1 .1 i8 .tt
au n c h u i n g  lOis i l i t i e s  1.5 1u . I 1°. 1

Canal  I np rt ’ vu’ r r t u- iii a No I den t e rm  l u t e ’  d

K— 132 
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SUB—REGION 0

Sub—region D huas the greatest commercial navigation activity of
any of the NAR Sub—reg ions and can be expected to maintain this standing
desp ite piuysical constraints and conflicts with landscape quality, water
quality , land use and other water resource related needs . Recreational
boating activity is about tu e highue st in the Reg ion , bu t  p r e s e -u u t l v  fa ce s
localized overcrowding problems which will tend to become unore serious .

COI’-II1ERCIAL NAVIGATION

Area 14 is extensively developed for commercial navigation and
its further development will nriuuuarilv consist of modernization , alt itcni ~t iu
there is an increasing need fo r  improved access w a t er wnu y s . A r e n m  15 is
significantly developed for commercial navigation along tile Delawaru-
River with good potential for further development. A great p o t e n t i a l
exists in Delaware Bay for deep—draft port facilities including a Regional
port. Area 16 does not have great potential for commercial navigation .

RECREATIONAL BOATING

Area 16 offers great potential fo r  con t inued  r e c r e a t i o n a l  boat-
ing development providing overcrowding is carefull’,’ avoided . Like A r e - t m
13, Area 16 includes extensive  b a r r i e r  beaches which p r o t e c t  long ,  wide ,
shallow bavr ideal for boating . This Area also has numerous inlets whuich
pL’r n t c t  boating enthusiasts to easily enter and take advantage of t h i s  nuan~’
rec rea t iona l  oppor tun i t i e s  a f f o r d e d  b y the Atlantic Ocean . It is well
located witii respect to N ew York and Pluiladel phia and is easily accessible.
Area 15 boating will grow primaril y 00 tile rivers in the Area aithioug h
t h u e r e  are some lakes. Wate r  q u a l i ty  may i nh ib i t  t h e  developnuent  of n - —
reational boating in Area 14.

K— I l l
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AREA 14. NO R l ’hih - 1l -~N NEW JER SI-IY

Commercial navigation is one of the most important - ic t ivi t ie s
of Ar ea 14 , and its ~aterborne commerce is at one of t i m e  h i ghes t  i e v ~- 1i.
ifl the Region. Commercial navigation directl y supports industries wlt ich i
are nu ajor  wa te r  users , including several power companies. A renu 14 , to—
geth.er with Areas 12 and 13, is the focus of c u r r e n t  p ier , abtundo n ed s h i n
and drift removal programs designed to reduce general hazards to naviga-
tion and improve the q u a l i t y  of t h e  lanihsc ape . R e c r e a t i o n a l  b o a t i n g  c mii
be expected to increase moderately if water quality is iiTuhlrovcd.

Land Transportation

Land transportation t ends  to siu p oo r t  n a v i g a ti on  in A r t - n m 14.
M u l t i p le rail  lines extend in all  d i r e c t i o n s , l in k i n g ,-\r i ’n m 14 to  ev t ’r’ ,’
ma jo r  r i m  lfl t he  Region  and t h e  m aj o r  r a i l  sy s t e m s  to t h u e  n o r t h , wi - s t
and s o u t h .  La r ge  rai l  s w i t c h i ng  yards n m r s  lo cat t - t I w i t l u i n  : :tj nut t - s  of I i t

port facilities . Several multip le—lane , h u e n m v ~~— d u t y ,  i m i g i u — s p e - e’d nt t: idw ,uv s
p r o v i d e  n o r t h - u — s o u t h - u  movement , b u t  the c o n s t r u c t i o n  of i ’n u s t — w e s i  roa~h w n i v s
is incomp lete. Pipelines for petroleum and natural gas extend into Area
14 from t h e n  south and west and provide  fo r  tile movem ent  of m i l l i t ’ u u s  of
tons of f ue l s  annuall ’,- . P e t r o l e u m  pi p e l i n e -s e x t u ’u iu  f r o m  ,\ rea I A  i t  ,- \r u- ,u

13 to s a t i s fy  a i r p o r t  f u e l  r e qu i r e n i en t s .  (See Fi g ur e  K — 2 5 )

W a t e r w ay s

>bo s t of the p r inc ipa l  wate rw ay s  of Area 14 a r u t  c o m m e r c i a l ly
developed and have dinuens ions  s u i t a b l e  f o r  n l s t i p — d r a f t  v tt s s el s .  Nt ’s- m c I - .
Bay l i n u s  nu p r oj e c t  tl uspthu of 35 feet for its tint i r e  l e n gt h u . ‘l ’luc hlat ’ku’i -i~- u ck
and Passaic  Rive r s , s-ti ic hu empty into N s’,~’n i rk  ian , l u n i v i ’  d e p t h s  m mii  i n g  t 1 , s -
10 to 32 ic~~t . The Raritan Rive r , w h i c h u  capt  iuu s in to I.e-u- - u ’ r Ni -v ~

‘ , t cC h a y
varies fronu 25 to 10 f e e t  as one p r ; t g r u - s s u t s  u p r i v e r .

The New York and New J er s t - v  C b m ; u u u n e l s  have d e p t h u s  gu ll . ’  ca l  lv t
35 f e e t , a I t h i o u g h 36— foo t dr ;u f t  vessels  s a f e  lv a, iv i g , u  I en ( I t s  i~’~ t et ’w , m y  on
h u i g i u t i d e .  Ar thur Kill , th ee north—sou th u I e’g of t i l t ’  ch ianne ’  I s  , c n l u l u t i ’  I itt ’

deepened w I th ou t its ten u t  I vet - ock r e t t : o v n u  I in I ts  n i t  r t h e; r n  ru ’ , i~~iees or w i ih u - i ue ’ ih
w i t h u o u t  comp ltn t et channel  n t d  i f  i u-a t  ions . Thins , f u i r t h i t - r n av i  

~~~~~~ 
ion t I u ’ vu - h o;u—

ine t u t b y deepe n it - up or wid e ning would be v er y  cost  I v .  K i l l  V i a  Saml  1, t h e
u t n m s t — w u ’ s t  leg ot ’ l i m i t  N . Y . — N . . l . Chiannehs , o f t i ’i’s no w idthu r t - s t n i i - t  hun b u t
is , u l t -t i u  g r o t u u t t l e d  iii rock. I n tpu ’evt;men ts to Nu ’w nm ci ~ (ia’’ m mvi- e ’ncouiui i r i ’uh
rock.

WI; iii ’  t hi s w n u t e-cw,u’ , ’t of  ,- \ r u ’ nm I - ’. n u i u d  his ad ~icu ’fl L .\ct ’, t s g ive ’
A c - - i  14  an o v e r w h u e l ’ : u i ng lv  p o w e r f u l n m u t d  c e n t  r a l  iz e d  l o c i t  i otu f o r  t u e  i t ’ —

u h i  t I  r i b u t  i o n  01 ‘,~a t  u - I t - i r a , - c t u i t u ’ t u ’ i ’i:e , t he  hr dc - v u -  lopme ’nt  r i - n t  c i t - I  ion s

n e u tr ~u i i  st t h m ~ : t - l ’ .’ , t : t t a ; - m -  L i )  a gi’ u ’ m t  u ’ X I i ’ u i t

K ’ i 3 )
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Serv ice  Factors

I-xtensjve industrial development hm a u~ occurred iii Art-nm 14 I t u r  t h u e ’
r e f i l l i n g  of pe t r o l e u m .  Th is In d u s t ry  ac ts  as a s t i n ; t u l t i s  f o r  n a v i g n i t  i O1l

bo th  i n  consumpt ion  aiud p roduc t i on . Besiul es  be ing  a c e - u t t e r  f o r  c e - cl i s t r  I —

b u t i o n  of tloniesticallv—refined petrole um products such nm s g a s o l i n e , i t i s
also i m p o r t a n t  fo r  t u e  chemical  b v — n r o d u c t s  t uf i t s  r e ’l h nu ’r I t ’ s’ . Sariti ,
gravel aiud s tone are major  conumod i ties b - u - w e i g h t  . O t h e r In d u s t r ie s .
c o n t r i b u t e  to wate rboru ic  commerce , ar t ’  t i m e  t e ’x t  l i t ’  and nuac h i  i n c - r n f i w h u i s  t r i e s .

Demand fo r  con uuuu odit  i t ’s is gcnera t~’d by A .  6 itt i l l  ion peop le in th ue ’
imnu ed i n i t e  area , in concen t ra tions  as b u i gh m n m s  12 , 000 per  n -mit n n n m r~ - ;nn l i e  .
t he popu lat  ioiu , deuus i i y , and loca t  iO i l  it  yt - rv fnuv it m n b  I t -  t o  u m , u v  h pa U on
deve lopment .

COM ’IE RC IAL NAV I  C l i ’ JO N

Comm odj e , Distribution

Th e mos t si gn i f i c a n t  t r end  e x h u i b i t c d  h ’  c o m n u o d i t y  d i s t r i b u u t i o n ,
as shown in Table K — 5 5  , is the  Inc reas l a p  counn tod I tv  d i  v u - cs  i t - u ’  wi - u i ch i s Vu - cv
f a v o r a b l e  for  coat in ue d  g r o w t h ; .

Thin ,) - : K— 55
C0~i” I0hJ l ’ l ’ Y DIS’ b ’RI  I i t ’ T I t N  — A R I , \  14

10 iS 19 b 5 i O n S

l’~ut ,ul — 1000 ’s of toiis 95 ,320 100 ’ - 110 ,500 1 01)1 12S ,sOO 1000-
Residual Fuel Oil F / I  15 ,1)30 17 0- 22 ,770 20~ 23 , 71)0 22.
Crude Pe ’tr oletitnn h-’D/I 17 ,522 18 17 , 37-’. 11; IS ,oil l- .~D i s t i l l a t e ’ h- ad ti l l  h i t / K  25 , u I O  2 7 ;  2 1 .520 1 )  2-~,l5u lii i,
Cn m ’ -, u t l  m u ’ 1 .D/ l  16 , 150 1 7~ 17 , 030 1 5 ”  17 , 020 1
R’ : i s t u ’ — S u ’ a  D i s p i ; a m l  L 6 , 801)
kt ’i ’ i u - n i  n e ’ / l ~~- t  O t u t -  I F/ I  1 , 300 I n , 000 50- ,~~0() - ,
‘
i t  r e h u - u ;n h u v — p r t u d t m t - t  - L D / l -  2 , -.oi 2 5 , 100 ‘ , 5 , - s n )

Coa l L a . 1) 01 ) 7 ’ ,, i t  , 100 ‘% a , $80 -,
t ’I u ’t- u c ,mls i t !  h i  1 , 100 1 7~ 2 , 000 2 - 2 ,
C o n s t c t l i - t h o u i  “i , i t e - t ’ l , i l s  0/ I  tj , 5 h h 1 ’ - , ) 1 , 100 1%
Ir on  F / I  - .  h I  38:) 81 1)
I ron Sm ’ r - i F/F 001 71~.
S tone - I,’/ I ji)9 101 7 7
( t I ppe r- F l !  170 (4 - .
( t n - n b ’ , ’ r’ -‘/ 1 0, 1 laO i i - ,
‘Al i V u ’ b u j  r It ’ ’ ;  F / I  2 1  1 II ;

u - I ;  j nerv v/ I : 18 l o )
F o o i / i i i i  u ’ u’s 0/I iS I u m  2
‘-It  ‘~~ I , Cot I u - u - , 5 i i i ,  m u u n m  in v / I  I 1) 152 -. I t t

F = F o r e i g n , hi P u t t - i t o, I, - , I ,  = h~~u’ , u i  , I I n t i u o r t  , I I

- - I It
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I ’ l , i j e t r P o r t s

Hu d s on  R i v e r .  The Hudson R i v e r  below the George Washington Briti pu-
is ’ Included in Area 14 because utost of  t l u e  commerce  is now h a n d l e d  t h u r o u g h u
N e w  , !e’ r sev .  ‘l’he Federa l  p r oj e c t  p r o v i d s t .  a 4 0 — f o o t  d e e p  chuanne l  f o r  t im e
full width -u of t h e  r i v u t r  extending from Upner New York h a y  to 59th S t ru - e t .
A 2 ,000—foot wide  s e c t i o n  o t h i s  p r o j e c t  h uis ’  be en deepened to 45 — 48 f e e t
Above 5 9 t h u  S t r e e t , a n a t u r a l  channe l  e x t e n d u u g  600 f e e t  w ide  and 32 fe - ct

deep Is nu t’- :irt of t h e  Ihudson River , N.Y.C. , to W n u t e r f o r d  p r o j e c t .  A
c h a n n e l  to tiuc’ Wc’u - i m a s’kc.’ n — h - d g e w n u t e  r w a t e r  f r o n t  is 30 f e e t  deep amid 750 f e e t
w i d e .  - “ l o n g  I t s  shores  are- 260 f a c i li t i e s , a lmos t  a l l  f o r  h i a n d i  j u g  gen-
e r a l  cargo . About  10% iuavei d e p t h - u s  c on u p a t i b l e  to t h i s  w a t e r w n m v  . ‘ h u e ’ fa c i l —
i t  h e ’s ar. supported by covered storage (5 u n i l l i o n  squa re  f e e t ) ,  s t o m n u g e ’
f o r  cook jug oils (105,000 tons) , and l i t  r o l e eu m s t o r a g e -  (120 , 000 Io n s ,
less than 300- accessible to vessels drawing over 21 f~’e t )  . ‘ h u t - cs- , m r e ’
number of rapid transit tunnels’ and aqueducts which cross t i m e  R i v e r , b u t
none are shallower th an 52 fe ’et below m en -u n low water. Con iuner ce  lu a s  be -en
decl hni n g nit an accelerating rate. It declin ed at an avem nu g e - annua l  r a t e ’

of 3.57, f o r  thue  19 ye-i r s  ending in 1967 , and ileclined at a m u t e ’ of 4 . 5 0 -
t h u r  in -m g the last 10 of those \-ears . Conumerc e  Oil t h e ’ Hudson  R f y i - c  , u y t ’ m n m p u ” i
13 , 480 ,000 tons fo r  tile thiree vt-nuns prior to 1968. Time 1970 cot ttt ’;erc e - w n u s
8,850,000 tons .

Commerce will continu e to decline u n l t - s s  i t n u l o r  r e ’ b u n u b i l  i i n ,  l i o n
,und deve lopm ent of piers and supporting facili ties is m c c o m i u p l i sh e d .  G o u t —
t r i b u i t i n g  to the decline iuas been a largu ’ e ’x p n m n s e  of  land j u s t St - s t  e l
t he  S t a t u e  of L i b e r t y  in ,Ters t -v Ci ty , N’. .1. Time  m aj o r  port L o u  of t h m e
l and  i s  owned by railroads , whose operatinuns in this a r ea  iu a v e - g c c - , i t  I n  - ‘

di ’s I m e d  in  t h e  pas t  decade .  .Iers e ’v C i ty  bias plans for buy h u g  t h is anti
ad j m c t ’ i t t  lands , some owned b y t he Federa l  g o v t ; r m m t ’ t e ’ u u t  , and - f t  u - s tin g a

i ’t. i j o r  w - u t e r f r o u t  development  bo t h  f o r  i n d ust r i a l  and res I d e - n t  i n - u i u t i r i u t u s u ’s
The u n c e r t a i n t y  as to the w a t er w , i v  u se r s  to locate in tire J e r s e y  (‘ i t - u - - m r  e m
and e t f t o r t s  to he u n d er t a k e n  f o r  w a t e r f r o n t  d e v e l opm e n t  i n  ; t t ’ h u~- r c o u u n u u m u i —
t i e s  along t h e  Hudson  R i v e r  b o t h  in  Ne w York and N e ’~’ be ’ ri-,u -y , i ; t , m k e  n u t - u - u ’  p ie ’—
j t ’c t  ion of s n u t u t r b e t ’net  commercu- and a n ’  p r e J u t - -t s t h  c I u ’ V i ’  It up:’;u ml t p l u iu ; t t u ’ - m u l  Ju g—
less .  A s t u dy  should  be u n d e r t  n u i n t - n  wi  t h u  , m v i e ’s- t o  n m v  i 0 - n i t  ion i t t t ; u c ; t v u ’ tn ; t - u u t  S

at such t tun e as local  govern umuent w i t  u - c f  r o n t  devu ’ I opi n e- n t p 1 n u t s  be-come i ’ I t ’ , t  t .

l’AB h ,h - . K— 56
POR’I’ S I ’ 1~I-\ h-l ’u ’ — l b l t l t S o N  R l v h - : R

l’RO_J i-:C’I’KD R A N C h - I  OF’ ~t~\ 1 1  R b ( O R N I - I  ( : i t ~I ’ - 1h ’ R ( : h -

1970 1 (50 200 2020
i 11 wit’; e t t ons S N u t  I , - t e ’ rumu i u , ’ nI  . 

-

1) 1 Vi  I , u h’ ’ - t h N l  I’RoG -~A ’’S

R e ’ h i , u t ’ j  i h t n u t ’ ’ m a t h  th-v .’h op s i t  e r f r t t t t  f a t - i  l i t  j u ’ ;n ~ ent ’~~t~ - n u t  I t  u ’ n t h n e i l .
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- m r k  i n m \ ’  Con~~m e r ce in Nu -;, - , u rk l i v  IS fllOS tin pt -ne m l  and  en i mu—
i ,u I nc r  i Zt - h  n i  cg e  wiu ichi is no ri S i t u - n  i t  Lye to  i m p r o v e m en t s  in  s h u o r e -  t c n u u u~ —

shu I I u t ;t t ’nt  f n u c  i i i  t Ic ’s’ than to  add it  ie’u :u I s’n m it- rw m ’.’ I t ’ n t u m o v t ’ u - ,c- ut  . 0-ecu- t h i a n  ~0

n i c i l  i t i e s  h i , m v i -  md j n u c e n t  l u - u t ; ; -  of I t  I c u t  and tire - s u pport ed by t t i u t ’ m u  m i n d
covered s t o r , i g u  (4  m i l l i o n  s q u a r e ’  t u ’ u ’ t ) ,  l i q u id s to rage (6 m i l l i o n  g n u l l o n s ) ,
aiud u t - i  r o l e -un; S t e r n i g s  (400 , 100 t i t u s ) . A r a i l r o a d  b r i d g e -  r cs  t r i ci s  im o r  I—
z on t a l  c i u ’n i r a u u c c  t i  200 f e e t  at t h e  c - n t  r u t u c t -  of  t h m e  h l n m v .

; i t t l m  t a n ke rs stud d r y  c ;u cyt ’ v i - s s e ’ l s  w i t h  d r a f t s  e x c e e d i n g  t h e
project d e ’ u t h  of  33 fu ’e:t ‘ s e - r e ’ ru -p or t e d  to  h i v e  e u t c c e ’tl t i me ’ ’ ,,’ a t u ’r ’,s’ u v  i n
1970. ‘l’hue U .  S. hJepa ~’i ” t t t u m t  01 Ctj : ’ t ; : t e ’c su ’ M a r i t i t t u ’ ,\ d:: t i u d s t r a t  io n  m’t ’p u u c t  - -

t l ua t  g t ’u u e ’r a l  cargo v est e ls  ( c o n t u - u i n i e r — t ’ ,p t t ’)  i c , - p r e s e r 1 t l~’ cu - s t  i : u g  Ofl t i e

b o t t o m  ‘‘f mean low w a ter  in Nu ’w,um - k , N . J

G nu t o  r b o r u e n  C O t i t P ) u ’ re t ’ g rt - u~- n u t  an n i v u ’ c u e - - annual r u t  e o I 3. 52 I or
t I m e ’ 19 Ve’ ,’m r S  e n d i ng  in l9b 7 anti  ins r u ’ n m s ’ e ’ d  to 4 .8% dun i up t I m e ’ last 10 ot
t h m o s ’e  ~‘ears . Cta:um: terct - nm vt ’m ’ n ipt - ’l 11 , 800 , 000 1 i t s  f o r  t h e ’ t h u ’ es \‘t’,iit p r i e r
to iOnS . ‘lIme 1970 co1 ’ tI : t e ’  r ce  s i nus  I -‘, , 720 , 000 I ;  - m u-;  . The p r o  ~‘~- c ted - ; ut ’ ;::;c c — u -

ref lusts cout inued development of m t > d e ’rn I e ’ r m i n n u l I act1 i t  u s ’  at ‘o r t
El i t n i h e - t h .  l’I ie annua l  g r o w t h  r a t e ’ ranging fr u u ;tt 2 . 3 1  t i  ~ . 8 ’  will be
sm ut-it- wh at en f fe te :  t c- cl by developnt r ’nt  s a l o n g  ‘ oi ’ p u -  ii u p w n I u ’ r-u,u n iv s such .us t h u e  0-
Ih u d s o n  R i v e r .

TABI l. K —57
PORT 0- 1 1’ ,\ RY — N I  0 - A R K  BAY

h’ ROJ EC’I ’ED hC\N l OF 0-A L i - kb ;  l k N h I  C t ’ -IN I CCI

1970 1980 2000 2020
M u i l m o n u s  o t  ‘I’ t u u s  14.7 18.5—23.3 25.~~- uu .0 s5.8-U0.0

I)l Vt I, t h ’ MlN l I ’i -: ; s , l\ ,0-h

1970 1 9 0 - t O  2000 2020
C h a n n e l  D e p t h  ( f t )  35 40 - — -

h : t t h t r o v e ’t’;etnt Cost ( $ M j l l i . u m u s )  — 35 — —

N e ’S’ \‘orO—Ni’w , l e ’r ’ n n c v C l i , u u u i t - i s .  Th tn r c -  i r e ’ i u p t s h n i a t u  lv 201) s - h t u c v e - s
m i i i piers - ui e ng b i t ’ I i  m i t t - n u t h i n ’  h-l i h i  V i a  K u i l l  m m d  An ’ t l u u r  K i l l  n ’ t t n t m ~~t t mi ’ m i t s

o t iit ’ N . Y . — N .  ,J . C l m a n n e  h -  . A h u t ’ t u i  ‘t 0 -  a m u ’ sm - c  I h u  - l iv  t he ’s’ I gule l I t ~ i t i m  - i t ’—
- .‘hpt ; t ; h , ’ ’ - r  s h m i j i m e- m u t  o t  pet m’i u b u ’ ; utuu p m’ u t l uct s u n - I  mu ’ ’ su l :u r h ’  I by ‘e - t r u l t ’ i ; : : ;

s t  ‘ca; ’~ - (10 mim i i i i  m u  t o m - u s ’ )  . U n i v  , u h - i u t u  t 10 ~t I  t h iu ’ m c l i  tt i t-s Save ’ Ith - i i - m i t

, I ’ ’~ ’t i i s ’  , ,;s mt u h l c  w i t h tO t: d e p t h ;  of t h u  - , , i l , -m ’,,- ,m ’ . I ’ l p e l i m u ’ t n  opt - r u t  l a p ,  m i
ml u u t i t  Y5’-’ - e’ n i p i u ’ i t v  c a r r i e - I  son -ut ’ 1, 4 .5  m i l l i o n  tons ’  u f  ‘ n i s n u l i t m u ’ -‘m u e h e i j s t  i i —

m i t  ~
- I n tn t t h e  t I n  i t m u F Mc ’ x i  ci  t u u 5, -s Y or k  i n  I - ‘H - Re ’ I , - - n  1 t) iu 7 ti Ut i I i t

t n ;  h , ~ di ’ i i  v e n t - i l  t - m u u t  o’ ’ - s i n us  i nc r e us h a g  it mu .h , i m m m ) m i , u l  u - i t t ’ . i’t u u u ~i ge ’
i e n n b e ’ u i  ml t i u t -se p l t u t -1  b u t ’s I s  e- xp t ’~~t e e h  t - u  i - r e t - n  mt t h e ’  ‘;,u;mt’ ‘m , u b i g h t -i
r i t t ’  o t - r o w t i ;  m m ’ ;  s’, m ! t - r i - - - r u ue -  p u t  r i l e -urn coi n ::; ,‘l ’ u i ’ u - t - m t I m e’ tu e - m t  10 v , ’ n u r s .
F ruit! u - : ’ - t n— t u l,- u n m mui ~I I n ’ :’ t h u m b  t u t u - i  o h  I gu ’nu ’ m a i _ t - ‘t o - - I  u t t  t I me ’ ‘cu ’s— n i ur u ’ I t u r

lu - - p u n i m i -’ and w i - i - n n u g  of t h e  ‘,~- - t t t ’ m ” - - , m ’ ,- - -;
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Vessel traffic entering time N.Y—N .J. Channels is encouraged to
enter Kill Van Kull and exit via Arthur Kill. Th is procedure has prevented
serious traffic jail-us from occurring . Vessel traffic is dominated by tankers
whose dimensions allow no doubt that the channel has inadequate deptiu .
Anproximatelv 1,400 vessels have been reported annually for the last 15
\‘enurs having drafts greater than 30 feet. In 1955, no vessels had to
u t i l i z e  t i de  to approach the f a c i l i t i e s .  In 1965 , almost  20 ’ . of th iose
vessels required  tide to use tb -me channels , and in 1968 this  increased to
almost  3 3 1 .  Vessels en te r ing  Newark Bay genera l ly use Kil l  \‘n u u Ku l l  as
arm entrance cluannel.

Waterborne commerce grew at an average annual rate’ of  1 . 5 %  fo r
the 19 venurs ending in 1967, but its average growth increased s l igh tnlv
to 1.8% during time last 10 of those years . Commerce averaged 85 million
tons fo r  the  t h r ee  years  p r i o r  to 1968. The 1970 coinnuerce was 9 3 . 990 ,000
tons . The annual growth rate is expected to range fronu 1.571 to 2.50- .

Due to the extensive rock dredg ing required to improve the
e n t i r e -  wa te rway , f u t u r e  s tud ies  should  consider  improvement  of selectt’d
reaches of tile waterway .

TABLE K— 58
PORT SL~U IA R Y — N FW YORK — NEW JERSEY C I h A N N I - L S

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 94.0 109.0—120.4 146.8—197.5 198.2—32 1 .0

D F Vh - LU PMENT PROGRAN

1970 1980 2000 2020
Channel Depth (ft) 35 45 

~~ 
(+) —

I m p r o v e m e n t  Cost (0-Millions) — 50 — —

1/ A l t e r n a t i v e  program i i  — C on s i d e r a t i o n  of  o f f l o a d i n g  f a c i l i ty  In I , usie’m
Bay . A pproach i  channel  d e p t hs  of 60 f e e t  in 1980 and 80+ f e e t  in 2000 .
b-1~~t i :tsute ’d cost $130 mil L ion in 1980 and $ 7 ) +  m i l l i o n  in 2000. Any
p r o m m , i m  mu s t  p rov ide  fo r  d e u p t i u s  of 4 )  f e e t in K i l l  Van K u l  1 t o  mt - ens : ;—
:‘t u n h n i t e - N u t s - i r k  Bay t r n i f t i c  (Tab le  K — 5 7 ’)

I l - u t - k e n s , m - l’m mud Passaic R i v e r s .  The re ’  a r t  about 100 I n u t - I  l i t  I i ’ s
, r l u n g  t i m e  n n u v i g a 0 - l u  u u r t  i sis of  t i ; ’ h b , u 1 - i - t t ’n s , u c k  mind  P a s s n u i c  R i v e rs , ~‘ h i t ’hu

m rs  ee ’ u ; - r , m h  Iv u ’ t t m j  p ; u e -d to h u , u n d l e  sm un el , g r m v ’ l  t t r  p e t m o l e u m n m . A t  l i i i ’  :‘ :u u t m t h i
i f  b e t ;  n y u  ‘- s , ‘sl im y t i m ’  i i i  t i e s  r u ’  du ’ v t u t u ’d to : t t n m n j m m u :  s m  Iv n mt ’ e. Mann h u n i t g t ’ -~
u n i t ’s’ - t h u  r i v e r s , l i n m i t i t u - - : t h e ’  I u o r i , : - t t t , u l  c l u - i m n m n c e ’ t o  i t ’s’s t h a n  100 h u t

K—i ii
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Commerce grew steadily at an average annual rare of about 1%
f or the  19 years ending in 1967. Commerce averaged 14 ,600 ,000 tons for
time three years prior to 1968. The 1970 commerce was 14 ,040 ,000 tons .
The annual growth rate is expected to range from 1% to 2 .5 ” .

TABLE K— 59
PORT SIJ~~’1ARY - IIACKENSA CK -PASSAIC RIVERS

PROJECTED RANGE OF WATERBOR N E COMMERCE

1970 1980 2000 20 00
Millions of Tons 14.0 15.4—17.0 18.9—29.4 23.0—48.2

DEVELOPMENT PRO GRAM

1970 1980 2000 2020
Channel Depth (ft.) 32—10 35—20 — —

Improve m ent Cost (0-M illions ) — 10 — —

R a r i t a n  R i v e r .  Fuels  have d o m i n a t e d  t h e n  comnmerce ’  c a r r  l e d  u y t - r
t he  R a r i t a n  R i v e r  f o r  rrma ry y e a r s  because  of t h e  p e t r o l e u m — o r i e n te d  f a c i l i -
t i e s ’  n e ;u r  It s  mn out iu , and i n l a n d  el e c t r i c  p ow e r  p lan t s .  S e v e ntu -c ri w I ; n i r v t ’s/
piers mir e - found alomlg time 300—foot wide , 25—foot deep, channel wh i cbu
extends 6 miles upriver from l,ower New York Bay . They include spec i,i l
handling facilities for coal , chemicals and petroleunu , and are s m m t u i u u r t e - ,I
b y pe t ro leum s torage  t o t a l i n g  a lmost  1 m i l l i o n  tons . 0 - m u s t s  d i sposa l  b ias
c o n t r i b u t e d  o n e — t h i r d  of t h e  commerce  d u r i ng  1968 and 1969 . V e s s e l s  of
1 0 — f o o t  d r a f t  can n e g o t i a t e  an a d d i t i o n a l  10 m i l e s  u p r i v e r .  A c u r r e n t
s t u dy  is considering the construction of a flood control and s-muter supp ly
dam across t h e  river i~ th e’ vicinit y of Crab Island . St provision for
pmm ssage of commercial traffic is f o r e s e c u m  at t iu i s  t i m e . Th ius , t u e  dc- vt - i —
opment i u c J c r , m t :  for conurnerce has been limited to consideration tu t  j t : ;p r u vs --

t e n t s  d o w n s t r e a m  of Crab I s l a n d .

Raritan River commerce grew siu ’adilv at an average annual mate
of aboemt 27. for tb -m e 19 years ending in 1967. Commerce a v e r age d 8 , 000 , 000
tons for the three years prior to 1968. T h u e  1970 comm e’r ct ’ . hu t w t ’ v e - r ,
d r op p e d to 7 , 810 ,000 tons . In pro i ect in g  tbue comu te’  r c u ’ t 1 m ~ I I gu ru ’s I r t ’t :;
IOn 7 i i  r iug lu 1 9o 4 s it ’ ru disc o tu mm it ’d mis  t b m e v  are anus ual lv hu 1 g hm

Rb - :CR1 - :A l ’IONA h , ‘H A i l  NC

Cons idering thie popu l at  ion  if Are-a 14, re-cru -n ut tonal h u u ~ m t  t a g  i s
m m t t inc 11 t h u - v t - l o p e d .  Thu i s  is b~-l I ‘vc l t ii he’ d ime ’, in p nu r t . t o  p - e m  ‘ n u t
q u u , i l i t v  and t h e  g r e - n u t  a n u o e m n t  i t t  c o u u u i u i t - m ’ i , u l  n n u y j ’ n i ~~i u u n  - i c t i v i t v  in t I m e ’

I b m r e - e — ~ t - i m r t b m s  uu f the eheve I up - - - u t  isis t a k e - n  p l u t - m ’ en t h e ’ N , r  l i i i

k — i ,



R iver. There are approximatel y 1,500 pe rmanent berth - us or t nttu ,ur ages in
the Area , and 25 launchming facilities spread among the nmore t h a n  ~u Q
public boating facilitiets.

Future studies sluould ievestigate t h e  fe ’ ; m s i l u i l i t y  of improving
water quality and providing for joint use of time waterways by recreational
and commercial vessels . As an alternative , the interests of recreational
and commercial navigation mi ght best be served by zoning time t-naterways
of Area 14 for time exclus ive use of one or the other. Then , those por-
tions set aside for recreational boating , perh aps th -u e Raritan , Passaic ,
and H ackensack  Rivers , or portions thereof , must have greatl y improv ed
water quality . Once these  c o n f l i c t s  mire ;  on t h e  way to being resolved ,
emphasis can be p laced on the construction of recreational boatitig facil—
ities’. The very high popula t ion  d e n s i ty  si -mould make such a c t i v i ty  p r o f i t —
n u h u l e ’ , and it is therefore assumed that private enterprise will satisfy
t i m e  needs .

In th u s regard , cons t ruc t i on  of the  dam at Crab Is land would in
effect exclude commercial navigation from most of t h e  R a r i t a n  R i v e r .
The current study is giving consideration to provision of a lock for
recreational vessels only.

TA BLE K— 60
PORT SL’~~ L\RY — R A R I T A N  R I V E R

PROJECTED RANG b - I OF 0 - A T I - k b H R N h  C0MM1 -R CE

1970 1980 2000 2020
Millions of Tons 7.8 0 . 2 - 12 . 0  12 . 3 - 1 6. 6  1 6 . 7 — 2 7 . 2

DEVE LI  ) PM ENT PRO CRAM

197 0 1980 2000 2020
Chua rmn e ’  1 Depth ( f t )  1/ 25 35 — —
I - : t i u m o v t ’ t ’ t u ’n t  Cos t (0-P illions) — 4 — —

1/ Be low ( I m , m i ’  I s l and .

K-I +1
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TABLE K — h i
S ) M M 2 RY — ,\Rl - 1\ 1 - u

( I C M M I : R C I  A l ,  NA \ ’  i v , -
~i l u N

PROJECTED B,ANC i- . OF 0 - A l  - I R R C R N h - I  l ’O)t Mb RCE 1 ,1

1970 1980 2000 2 02 0

M i l l i o n s  of  l o u i s  1 39 . 5  1 5 2 . 1 — 1 7 2 . 9  2 0 C .  ,,_ 7~~ t) 5 283. 7-404.

i N I T I A l ,  CAPITAL COSTS

1980 20u0 2020

M i l l i o n s  of l ) e l I a r s  Y 9 ’/ 2 /  
- 

-

I ~! xc l t i ~h u s p m u  i e’C t  h u l ls of  Ih u d s en  R iu ,’ u ’ p t ’ t u tn u i t ’ u s c

2/  i n ’s t shiowmi I ~ t i  r channel de’ u’ pc i t  I utg n u n l v . A l it ’  m t t , u t  ly e ’ t n ’s t s t i r  mum i
e u f f l o u d i n g  f a c i l i ty  in N .Y . — N  .0 .  C han n e l s  , m r u - 0-130 m imi lli on in 1980
and $ ‘ O m i l l i o n  1u 2 000 .

RECRIIAT I ; t \ ’; h t i . \  I N C

PR OJ h Ch ’h -D bMOI ,-\S [RII i ’RAFI ’

1970 1980 2 C C  2 02 . 1

R~’g i s t e r u -d Cu ’ m t i * ti ; i , 50i0 lO0 .~~;~; l20 . ; - g  I t u 2 , , ;

T o t - n i  C r i f t  I i i  , 000 18$ , C; ;~ .7 7O , C t -4 30 ; H~ —

*\ l  1 tn t t n u r b o n u t s

1 5 1  ‘ h I  A l .  C , \h ’  I l A L  COS iS
Ou t i i i  i Ot i s  ~u I  d e u I I  n i r s  I

i S O  20 1) 0 2 02 0
Bu’i ’ t h i s’ 2 .~~~ . u S.
i t u t m m m c b u  i m u g  b- ’,u c I l i t  l u - t n  I . - i 2 . ,s 5 . 7
; r , u h  i s ’  i , m t t ~ i I~~’s7. -t . 2  — — — —
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AREA 15. DIILA1- A RE R I  \ ‘ t R B A S I N

N a v i g a t i o n  is t t  ;un ’ the m U st  i m p o r t a n t  f a c t o r s  i mu ,~‘ , u t e r  r i  s ’ U u m : u-
p lanning f o r  , \ r , ’ , l  15. Co m m e r c ia l  n a v i t n a t  i t i n  sm u p p o r t s  tt ; t m~~er u n i t e r — u s  i i t , ;
i n d u s t r i e s , i n c l u d i n g  st ~~sl , i ron an d u t t t r o l e un i  r e f i n i n g .  1 0 - t i l t  comu’ -,e’ r c i , i b
and r e c rs , u t i o i ua l  act i vi t i e s  a re  s i  m , ; t t s I v  p t m m s u e d  n - m m - m d v e ry  a n n e imPs , 1)11 1

somewhat  u : t u t u n u l i \ ’  o:- :clus tm-s . liv t h i s  e t ; d  of tb - m e p l a u i u i n g  p e r i o d , L i ;  is ’ Are-a

c o u l d  rank  f i r s t  in  c o m m e r c i a l  a u t d  r t ’ c r c a t  l u ; n , t i  n a v i g a t i o n  i f  gu , ue d  s o l e m —
t i o r i s t n -  found to ove rcot mnt ph ys ica l  c o n s t r a i n t s  m um - m d to  r~- - - ; t v ’ cu- m t ‘ii c t s
wit h w,-ut er supp ly , lam d use anti w a t - r  c i u m a l i t - ,-

1,an ’i T r a n s p o r t a t i o n

l i t t  map of Ar e a  15 / i - ’i o ; t m t ’ K — 2 6 )  c le ar ly  stu os ’ s P I l i l , m ; i u ’ I p l t i a
a e d i t o r  of itumi d t r a n s p o rt a t i o n  fr e t - ;  w h i c h u  ; ; ; l t I p l e — i  i t t - - . iui- ,nnl m— sp t s- d ,
h e a v v — d u t n v roads and rail l i nes  m d  i n ; t  u ’ in ;u l  I d i r e c t  i ons . Lan d t r u m ; -’-
p o r t a t i o n  is et n- n t r e t n t t , t J v  comp i c;;;e ’ m u t n u m v  t o  c e m :t u e t r c j a l  , , n ; , ’ I  : , ;L i on .  h ’hi lade’ l p lu i n u
15 - i f l e ’ of t I ; ;  c i t i e s  w h m i c l m  is c o n n e ct e d  to t h i s  C o l on i a l  l’I p ell i-me Svste :nt
Vim Ilo t h m i s ’  n o r t ;t a l lv  would  b~- a i u s g a t i v n ’ i n f l ut - u t c u t  to  n n u m ’ i - s n t t i ; - n , i t  is ’ a
rue s’ ii I vu in fltu e’r u cus i n  A r e a  15 b e c a u se i t  of fe m ’s v e i n  j u t -  - l i e ’ r tu tu -a ims ’  m o m
l ir ’ ’ - m m t ; t t i u u r u t - n  of p e t r o t - t u r n :  to be t m n m n : t - - ; u r t u ’d f r u i t ;  P i t h  l i m s i p hi l u , t h t c

r e n u t e s  t u r i u c l o  oil r ot ’ m u g  c t t t t t C  m on th en  A u - un in inc Co ;u ’ , i  . h h t u w e ’ve ’ r , en lv
mu m ot lernuttu expans iou m of Pi pe l u t e  f a t - f l i t  l eo; i s ’ f ; t r t ’SL ’ e ’n du ~ - in tiami t o
in c ru ;ise t el hsi zn irds to p u b l i c  t s r  s t u 1 u 1 u l i u ’-; I mu ;; ’ p euis nt inu l pi p el ine f tu i l i m i t

t-:, t’ - rw,;ys

S n i v i g u t  i on  O t ; c t u r s  On l y  on r i v e r s  he - c ’ ; m u m s e  A r e - n m 15 doe-s n o t  i n —
c h i d e ’  o c e a n  Irontace u ’ xc t ’ :- i  f t ; r the’ l )e ’ l n u s ;u i ’ e  h -,st uau ’ ’- . l i me ’ Ct ’ i , n n n u m e -  R i m - e m
is corn ’ r : t c r c i a l l v  n ; i v i n ’ , m t n l e t  f o r  se l l  e v er  130 u m i l e c , pr i m - t H u g  a c c e ss  C e
s im m - mm t : i n u t o r  c i t i e s ’  it ,  I ’ i m i l m -idu ’ h i u h i l m m  m mmcl f r i - n i - v t , , n h u l  itt o h m  h t i o n , m l  iOn - -  h l u ’s
m r  re-cue 1 l u m u m I  b o a t  [lip. Sm u t u; m - ; l ejj:nre ’nsl euu ls have  h u t - o i l  i” u u r o v n  el t o  4 t e L
he~’ - m id  I ’, I !  m l , ’ l t u i t l n m  t u .i a p o i n t  , m i u , t m t  S m i l e s  s e u ; t h t  n u t  Tm t ’nt om : . N . , ~I , I i ; -
- m m : I , - - r i 7, - - 1, - , - t hi  C - m i i - S ii l ’ s  I s’ 35 f C-u’ t , - t I -  - .- :‘k i n m 1 s 5 p - i t ;

m i s  hu e - u - m t  p l ; i e t ’d m , ,  t h u  d g 0 r r , -h cm m t e - u ’, u ’ m ’v l i t - m i t t s ’ s  i t - n  - i n !  i ’ r - - s t s ’  : ; , u \ e - n ; , t

u u r u ’ v i h - - d  t n ’ m m t u l m m - u i  : ‘ u - m i l I t  I u t  n i d t ’ q ; t n u i  - ‘  I t u r  s u u t ’ lu  - u l e p t  i .  - l I t t  Sslu m m ’ h ; I I
i - t i  v - - r e - u t  I - -s i pm it time Ut’ 1 ,  t t n ,; m - ’ - i t  b ’h m I - u I  - - I p i I - t . - m m m d  i s’ m iov I ; ’ , u l  - I t
, u l ’ - t m t  -. l u  —u i n -  t m - - au :- . 0- ur i c - ’,’ n . E u  em m i ,j i t-t , m h u , , t u t  S u : ; i l t  s’ t u b - vu : r u t
- tim! l i i  - u m c u  - l t t t  e t r r u i Ls  c i n C h  r u m - ; ; - - , u im v I ~~iL - t a

l ’l t ~ (C i~~- — _ g u u  n i l ’ , ’ u t-I U n - i  t,u’ , i t t  I,,. t i p  I . t l ; e ’ h i -  , uu n - 7 l i e  I ; ’ - I u ’ - -

I s ’ ’ - n e t ’ , i - - u  i t t n m m ; - -  , , - - w - m t , ’ r u *- , i v  u - O i l -  - i  ~~~ ; ; u i m m -  i ,n e d  t; ‘ - ‘ n - u  - 1 :-i  -

~ it ’ ~ t i t I t ,  - d i ~-_ — nun 
_~ I ui’ t i, u u m — n  n u~ — i  ~~‘ - - i i  5 t 1 t I - - t -  t i m _ i ‘5 - - - t  lv,

- b u t t : ’ 300 a i I - ~~ . bh u ;- ;-, -v i t  , p - i ’ us - I I - m m :  - u t ’ , i i ;  ; t  - 
- 

‘ ‘ -

K— I -.
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The w a t u -rway s of Art - m m  15 are relativ e iv fre c- t rom stor m i ma 7,nnum n h ’-i
but h a v e  s i gui I ficant plum’s heal obstruct ions to deepening bec m u s t -  m u c h  o t
the channel is based on rock. Si gnificant dcepeiuing of t b t e ’  r i v e r b e l o w
Philadel phuia m: ma v i n t e r f e r ~ ’ w i t h  g o o d — w a t e r  c o n d  i t i o n s and comniunitv water

/~ supp lies . Stud j u ’s’ w i l l  m n u v n r  to  be u n d e r t a k e n  to  d e t e r m i n e  i f  in e s e ’ p o t e n -
t i a l  i i , m z , m r ; h r ;  m i r e  real.

Trends of reported Vu ’5s’e u l  t r a f f i c  clearly suggest tile ’ mn ,mter s ’ ,u\’
is p r e se - u t i m -  i n m m c i e ’ t l m m n m t e .  S ince  1955 , t h e t t o t a l n u m b e r  of s c - l f — u ; r o p e - i l e d
v e s s e l s  reported annually has remained constant; while during t i m e  s , u : : n e ’
period , tonnage increased some 30 million tons . ‘lIme ’ number of Ve t - p t - I S
reported to have- required tIde ’ to r e ; u v i u  p o r t  f a c i l i t i e s  j t m u : p e d  f r o m  z ero
in 11)55 to almost 300 in 1968.

— Service Factors

Many of Are ra 15’s t’uaicu r products , by n’c-ight or by vo lu : : ;e-  , are
potentially very conup ler -le uni niry to n avi gat ion . Thmu ’ v i nc lude  ce: ’m sru t , sCm l i m i t
is produced on time order of 2 m i l l i o n  t t u u u s  a n n t m ; u i l t -  , ami d c u t n m l , which is
produced on t i m e  o rder  of 60 ::t i I ion tons n m u i m i t u , m I  lv .  B e t h  c e u u n m u ’n t  , m : u , l  co mu l
have ge nerally been shi pped b y rjil or truck to uw’,mrbv St mit’S , as t i m - s

most of  t ime  m nr , isi m Inc-m y, m et ;u l s  and te ’ m’m t I l e t s .

-; — It is tIm e c o n s e u i m p t i o n  needs  of i n d u s t r y  w h i c i u  s t r o n g ly  s u p por t
- - navi gation , requiring iron ore and c t r o lu - t m t m  by  this t e n s  of  m i l l i o ns  of
- 

- t o u t s  annua l l y .  Ti -me c o n t i ne’d ab i l i t y  o t  t h ese i n d u s t r i e s  to  cour;pe’t e in

t h e  ‘,-,‘tu rld m a r k e t  w i l l  d e ± p e u u u i  t o  mu g r e - n u t  dc -gri t- on t I ; u -  nay i g i t  ion dcvi ’ l c u t u _
‘t et u i t  u um u - j e r taken in thus i t : u : n t n -d m u t e ’ fei t cure.

Ltu uu-: : od) iv dct tt , m rm d is also a “ t n ij o r  f a c t o r  in thus sul - t u m t  of  n m - ,’ i—
g u t  io n us i t  im ; ge -t i n ’ iated by 6 . 4 million pe’omu lu ~ ; more th an - u t i u i r d of

whom live in ‘Ii i lm idel phiti in corm ctsntrat ions n uf more th ;un 15 , - ; -  uf i u e r  s q t u , u m e -
it - i i i  e •

1 1 ;  ;P’ - l h I b - I C I A L  NAVI G ,- \’I ’b (tN

Commodity Di stribution

Tu S h -  1 — 6 2  s h i m u n m ;  t h u e  u h i s t r j b m m t  i o n  ~1 t b ; u t  m n , u t  emrb or ne  e , ’ t t t t t t e - r c t ’  - mm
t i t t ’  D i -  1 m w - i r e  River . Abou t  o n e — h i - u  i f ’ o f t h u s  conunu e m c u ’ I re btmlk i : ; u ; t ; i ’ j t u d  i t  I t s ’
whos e’ L m a n — ,t u ’ r t , m t  tori costs’ -ire most s’u ’ui:- ijt l v i ’ it , e :hmnu n mu u ’l in tp rv u vt :: n ’ m ; t s,
e-sp u ’t ’ h m u i l v  t h ’ t ’p e n i n g . About  one-—I it  t bu of thuu ~ conmn ue ’rcu ’ is gt ’ tm u ’r ,u l c ,urg- u ,

w b t h c l m  i s  n m o s t  t-t~ ’ u t : ~ [t  l v i :  L u  s h u u , r u - f , u e  i i i  iv it m m u r t u v e -:t; e’ u ts. lIm e: m e - u : ; ; u i n h  u p
(‘omnue’ rue - , w h u  1 d m  i n c l u de - ;  such  commoni i t  ii’s ’ i t t  s n u i d mmlii] gm uv~’l , w i l l  t u ’ t

be- m~~ f i t g r u - m i t l i ’  bm’ furth e r n a vi g mt ion de’yt ’l t t l u; u t e ’fl t.

___________



- ‘- ~~~~~~~~~~~~~~

‘h ’ A L h , l  -1- 2
; ,t t ’- P - h I ; I - I j ’ Y  l ) l S l P h i l I I I O N  - - \ b l i , -’; I ,

1953  l O O t

I ’ t m u i — 1000 ’ s of toils 88 , 000 100. 107 , 1 s t  l O t L  110 , 01)0 lU~i
C r u d e - let ru m Ic-urn F / I  35 , 2 1-. 40 - ‘38 , s20 30 , 

‘P I t t 18
i ron Or- - F/I 7 , 4 24 3. 1 5 , 103 I u 10 , - 9
Residt m mmi I- tue 1 1)11 F/I 2 , 0-13 3; 5 , 340 37. 7 , p u j - , 7

p : m s o l  Inc  D / E  1 , 842 2 nn 4 , -i7 8 Ii -‘., 17 3
D j s t j L l ; m t e  10-me l O i l  D/ [ 2 , 2 2 5  3,1 2 , 817 2/u b , 12  1
i l l s  F / I - I  1 , 000 17, 2 , 000 2 ! 1 , 2 2 7
Iron F / i  900 1 660 1 I tSO
Sugnur F/i 790 867 1 , 000
Coal 1- 1)/h 1 ,97th 7 1, 6 91 IZ
K u’ rosen e- /Jet t F i ms ’ I U/ B 190 C 32 u-u !
Clue t:u h e a l s  U / I  A ii , 300
1, t i j ’ t h i u ’ r F / i  -in 7 -40 7 -.11
Gra i uu s 1/ 1 7  500 700 4uU
R e s i d u a l  Fuel Oil L 2,267 21 C , ,02 -~~% 7,210
C r u m d e  l ’ u - t r o l c u m : ’ - 1. 3 , 1) 1  1% 2 , -~ l s  2 /, 0 , 1 0 )
L, u s t u h i n e  L 5 . 129 o~’ 3 , 689 3. ~~~~~~~~~~

I) i s ’ t j l l i t e ’  Fuel Oil L 4.702 5/ 1 ,379 3 4 ..1 7 I
C v i i  L 3 ,151 41 4 , 304 -~~~~ 1 , 0
Sand and h r,mvn -1 I, ‘

i , 1( 19 58 l , s 1 37 l , U u s t
Bus r t t ’ , ’ u u e - / - i e t  Foe- I 1, 3&8 868 1, 507
C i m e ’t n t i  c m  I s  1. 800 1 , lOO I/u  ‘ I  / 5

O i l s  1. 863  p20  S7[)

Grains 1, 2-+t) 4 7 3
I m i i i  I. -us b 2°4
R u u u ’L 1 362 354 p 1
P u l p L .711, 371 189
h a im mi huis  r I. 4 1 7  286 I t t  I

F = For e ign , I) = D o m e s t i c , 1 = l , m u t ; m u l  . I i m u t p o i ’t  , 1-I = h x p or t

i t - c  P o r t - ;

Chu e’m-m n imv- ,u ke ’ mm i ud  lie t n m w - m  ‘u - B , m m t , m  I . ‘ l I m p ’ ( I C 1) (I,uum n i i I i i  , i  1 7 —m u I
I ; ; t u l — c u m t  l i n k i n g  th e  I ) t r i n i w n m r c -  R i v e r  t o  C h m e s a p u ’ m h e  u n i v .  r re ’m ’ i~ l 0 - m g  t h u

m u u m t h o r ’ i , :u ’ , I  u l u ’ i u t i m  o f  3,, l e t - in w i l l  r e ’ q u i r u -  c h m ; u n m u t - 1  i t  n - m u m - c n n , - i ll s evi l’ :m d i
t - umu e ’  (ii m i u u u u m t  ~~~~ mm i i l u ’ s .  ‘l’hme v u t u i t  r e t ]  1 lag d I ; n u i ~u u t ’ i  d e p t h  i s ’  p r u se ’ m u t  I v  .7 /
N u t .  ,\ r t u m i t e - r i n g  ‘,m’ ’; t eimm w i l l  hi’ set u p  tu ’ e ’ v u l m m , i t e ’  t i  ; ‘ s - l m t - h t u g l e  u ’ i t , n m m ’ i -t

wh ui m - h i ‘ mm _ i- e ’ x t ~ u - u - t i ’ u l  i t t  i n c l i m - i t ’  mu s h i , m u u m - t ’  i n  t h i s  s~~i i m u i t v  r e i n 1 -
- 

e’ - ‘ I  l’ npe i
( C m  u ’ ’ ; u p e m k u ’  Cmi’ ,’ .

he  c u t  ; e r ; : u ’  r t - p e r i u ’ u l  or  l i m e ’  C , m i m , i I  I s  j i l t - - I  N -  t I m e  t i p tur - -s
s h u i ’ i ~’ u f m - r  t i m u -  e - m t ’ n u t t t - m ; , - t I l P - n u s  I )  u t y  13  t o  ;it’ i ’ l d  d i m i u l  h u n - i t  en -

~~

(C u r - u ;: - - r e t - t m -  e ’W m l  m i m i  , m n m i u m , i  1 i v , - m .; - u ’  r m m I c ’ o f  I . 8 - , H u m ’  t b i t i’ )- m’ e . m  m - u - u
e n t I  im p s , i mu I l u  t 7 m i t  t u t  t h u t  - s’ 1 I glut I v 1 ~~s ’-n  m - i t  ~~ i t !  . t la ir j Fi ) t  ; t - I m C h i ;
i t  f I I ;  - u ‘ - - Vu - i i  • I ,, u n- tm - m t - m - - u m m- u - r - u-n - - i 1 0 , 3 ; )  t , (St i l t  I eu s ! u - I : ; ‘  - t I i i  ‘ ‘ ‘ m c m i  -~

1 -  I
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prior to 1968. The 1968 conunuerce was 9,610 ,000 tons , composed of coal ,
chem i ca ls , lumber , pape r , coke , grains , mmuachin er~’ , building materials
and petroleum. It is expected that coal and petroleum mnt (,)vemuu ;etnt will
increase significantl y wluen time 35—foot depth -u is provided.

It  is u n lik e l y t h m a t  f u rt h e r  d e e p e n i n g  w i l l  be c o m i t e - : : p l , m t e ; I  f o r
time’ (I,u mm ;ml because of ti-me tremendous e> tienditures that would be requir ed
in r e l a t i o n  to t ime tons of ca rgo  moved b y 2020. I f  ti le ’ present distribu-
tion of commerce we-ru’ to continue throug hu 2020, ti -me 35—foot deep Cana l
would have a capacity of over 100 million tons annual ir’ . If p r e s e m m t
commerce were to grow at an annua l compounded rate’ of 2 . 5 % , i t  wou ld be
just under 25 million tons by 2 0 2 0 .

Dc’ l ,mw ,m r e ’ hay . C o t n t t ; m e ; m n ’ e’ in lower Delaware Bay , etxclud i ng all
traffic wh’u m c l i  ru- r e l y  p asses’  th roug lu  to du st i n u t  ions u ’ l s ’ e w b m u ’ r s , im n is
su ffered an immense decline over tlue last 25 years. Commerc e du’clined
at cii annual rmmte of 138 between 1958 and 1967. P o p u l a t i o n  of  t i m e - coun-
t i e s  f l a n k i n g  t I me ham -  has i n e : r c n m s e d  by at least 18, ,  d u r i ng  t h i s ’  d t - c n m i l e t .

There are dozens of recreat ional harbors and u n a r i n a — t  v h u e  s i t u - s

along t h ; - -  c i r c u m f e ’i ’n - u m c e - of t ime 11am’ and rmu anv small rivers ’ w lmichu si tp; -, t

bo~ t i m p .  Ti -me C e I m , m n s e -v and S a l e - t n ;  Rivers are navigab l u  bm’ vessel us drawing
up t t m  17 f e e t  at hig hu t i d e ’ , and p r o v i d e  nav i gat i o n  i n i m u n d  n i p  f m i r  as 19
m l  L’s’ • In  t h e  car lm ’ — l  OSOs , t l i e s ’c  r i v e r s  p as sed  h u u n d r i - 10-- o f t h m o u i s n m m i d t m  ot
tons of p e t r i m l e u m  p r o d u c t s , b u t  at p r e s e n t  t h e m ’  handle  less’ t h a n  50 , 000
toils. Fish , sim ei lfisit ar-md farm products we-re reported on t i m e  o r d t - r  u - I
t e ’i l s ’  i t t  tiuousam ds ui t outs ’ in time u-ar 1t~~I 95Os ’ , b u t  m i r e ’ mice ’ r e p o r t u - e m iii

‘-mr- mn - ot h undr e ds  of t o n s .

k i i cn  e t t n n u i ; ; c : r c u t  is less th, um -m 100 ,000 t o n s , i t  t , u n i u i u t  be’ - m r o j u ’ t t u -d
re -li , u i t l v  b e ’n : n iu se  n o r m a l  y e a r — t o — y e a r  t I u c t  ; m , m t  i on : :  ar e  o f t e n  ~n r ~- ; t  e r  t h in
the Ii Iglm e’ s t Cs t I m c i i  is f l _ _ u r any of t i m e  ro cc t i~~h b e n c h  m a r k  —‘ u - i r s ’  . li i -;

commerce is li--- s’ t h a m ’u 0. 18 ci t i l e - p m e ’’te - u it c o tn:t :m e- mc e ’ -~~ I A r e ,u  15 , m um - md t h is
cc- hut ionsh ip is i i i  exe -ected  to ch um - mg ’ - em less mn 01 f s h m t m r e  C u - I  tnt i u m , u  I I
ct ,n s t r; u c t e d  in t i m e :  m m ’  . No t : e r : t m ’ t c - r u :e ’ p r o  j e t ’i ion is ; t t n u n l t - h c e ’ n i ; u - ; , ’ m u m -
I I p u m r t - -t based on growt  i t  m ites ’ would lie’ We ’ll wi th in t h e  n t a mt ’ in u t  u ’ r r u r
of the otb ue r pro je :ct ions of ,-\ rn’ . m 15.

All  p lanning ob ject Iv t -s ’ w i l l  be ’ s r ; t u p t m t , - n l  h t  , m

tm rt grarn whmIe ’l u ernphm a sim:n- s t t t u - i t u m p m ’ o v c ’ u n ; t ’ i u t  - ‘ I  s l i m ’ I I d  lit I c - s  mmmd ~-n —
c o m m i t  r e s m n ’ , u t i u t u n m l  m u m - I  c t : n t n n t u ’ r ,  j u l  f i s h ing ,  , m t t i v i t v .

I i ’  I m p u r e ’  R i m ’ t t r  - (mu m - t - u  Phi  i i  jde’ l u h ;  i - i .  H ;~ ’ t0-( _
~

, l I e , 1, 1)0 0 — I  t u t O —

wid e , - 4 U — t o t i t — u l t ’ u t l -  s’, m ! e m w n i ’ .’ t o  l ’ I m i  1 , m - i e l p f u ; m t r i m - i , :  -‘ ic in c -s ’ s ( m u  1 .  - I  Iii—

ci t - - il port ,mre t mus i uu n :lu din m’ , - u port I o n  ‘- I t h r , - - ‘ m i s ~i f  t h u  I i ~l c 1 p lu i i .  ‘u b e t u i t
out -— l i d !  o f  t i m i -  com une- ru t ’ r’ t’po r t , ’ -l 1 m m  t t u l ’ - , u ;t ~~u - t m n I m  u - I  t h e  r i m - e r i s  ,l~’l  i m ’ u m ~~~ h

- - I’Iu I I i u i ’ ’ l p I i  j;m. Exc h i d  imì ~ t Im , - ti ,, ~’! I tt m m ci ‘ii I h ide l p imi nm i l i u m lude ’~l li - u thu i s ’
s L i t c ’mi u s !  l i t ’ r ive r , I m u m , ’ mi m e ’  , m 1 ~l t m n - ’ I t ’ t n i t I ’ i v  ‘-0 p ie-ms m mmd whi ,m rvu - m i - - n 1 -

l ; ~ ’ II:, mill un hm m mnmmu’ 1 , I ot m u t e l  tin ’ I t i ,  mc  I i v  h -  o si  - u - m i  t u ~~’ gt ; — - m u d SO—itt I ic 5 -  i t i  t s’
3- u j r  h i m  I I it hu ’ _

~ in I u, Fe - I t i  I - i - h o w ‘I1 - 
‘ i t - i  p h i i i  - t i m - i ’ u- t u n I c ’ h - c-i t i l t - t i m-

u-- i rn -u it -ti m produc t , u l i e ’ : ’ , i t . m i  s u n i t  s I t  j p I t  t i - u i  “ - i  i - h p

1 — , . ,’
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Waterborne commerce has grown at an average annual rate of 3.38
for ti-me 19 years endi ng in 1967 , but at only 1.2% during the last 10 of
those years . Commerce averaged 86 ,900 ,000 tons for time three r’ears prior
to 1968. Commerce in 1970 was 99 ,000 ,000 tons . Projections of commerce
are shown in Table K—63 . Time hig hu projections assume changes in i mn t p t u r t

quotas .

TABLE K-63
PORT SU1~~1ARY — DELAWAR E R I V E R  ( BAY TO P H I L A D E L P H I A )

PROJECTED RANGE OF WATERBOR N E COMMERCE

1970 1980 2000 2020
Millions of Tons 99.0 110—173 158—213 230.0—350.0

DEVELOPMENT PROGRAM

1970 1980 2000
Channel  Dep th  ( f t )  40 70+1/ 80—44 2 /  —

Iinprove intent Cost ($Millions ) — 300+ 350 —

1/ Construction of off—loading facilities for Delaware River Coun tm er ce ’ ,
either offshore or in time bay .

2/ D ee p e n i n g  channe l to o f f — l o a d i n g  f a c i l i ty  to 80 f e t e u t , and r i v e r
ch a n nel s  to  L~4 fe ut i

P h i  1, ide l j i l u i a  . G l o i m c e - s t c r C l i v , C , m m r ; d u ’n and Ph i l a d el ph m m  irm e’ lu - i - -
22 m i l e s  of  p m t r t — d u - v t t l~ up ed w a t e r f r o n t  on t l u t - D e l u w , m r e  R i v e r  known us  t h e
P o r t s  ol P lu i l a d e l p h i a .  Some 102 p i e - ms  and  w h u a r v e m s l i e  a dj a c e n t  to thue - S i t -

f oo t  c h a n n e l  t h , i t  h i m u s  wj d t h i s  imp t o  2 ,300 feet f o r  a n c hor a g ’ . Fit ’s t m  i i i —
t i e’s’ .u r e s It e’  c hail zed for lu su i d  l i r g  ui ’ t ro I e ’ d m rum tu r ore ’ m d  ar c ’  s up m it u t  e’ tI wI t Ii
st i r n u g i ’ for 1.3 million ttm tv ot pt ’tro1~’ ;mu:m . t - l ,mnv u t l m e r s  m r e :  speu e ’ j n u l L n u ’  d
t n t  i un m n d le -  pe ’ m u u t m n u l and con t a i i l erj  ~e ’d ‘ m m d i .

T Im e S e ’ h m u v l k i l l  R i m - er t ’’ n p t  he -u -; h u i t o  t Ime ’  De l is- ti re ’ n i t  P h u i l n i e l e’l p l m i - u
amid is c - x t e ’ m u s I v t ’ l v  l m ’’,’ ,’l ,-ped ( t i m  c o m m e rc i a l  n n i v i p , m t  ion I cur - uh- o um t hi m l i t ’ s ’ .
The p r -s t ’ i u t  p r o j e c t  de ’ p t b u  i s  3 1  !t ’c ’t. - ‘ u I -n e  t I m e ’ r i m - c r  , u r t - , m u u t i r v - , i : ’ , , i t i - l v

l t  wh m , m r v c - s , all c m -m u - c -p t 2 t u I  w h i c h  i r e - t i t ’m ’ t u t u ’ ~ 1 u-nt I r i - I t ’  to p e t r m i i e ’ u m m n ;  ~~u i u 0- ’

uct im u - m I  m i r e  s u p p o r t e d  h - ut ’ p e t r o l e u m  s ’ t o m - u i n e ’ t - r  1.1 n u ll ) ion  t o n s .  i i , ’
two e’ xe :u ’i u t ions provide’ mcci ’ s’’; to a g m , u m m i  e 0 - ’ m ’ , u t o r  wit h ~i .‘ . . b  ni l i l h u o i
bushel p t ;  r , u u - , - s u p . mc i ti
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The w at e r b o r n o  commerce of t iue  Po r t s  of Philadel ph i a , o n e — I u a l t
of which  is inc luded in  the stat istics for tim e ’ Delaware Rive r — Bay to
Phi lade lphia , with the other ha l f  inc luded in the- statistics for the
Delaware River — Philadelph ia to Trenton, grew very slowly over tIme 19
years ending in 1967, naintaining arm average growth of only 1.2%. During
the last 10 of thmose i years , however , ti-me average dropped to 0.5%. Com-
merce averaged 48,600,000 tons for the th ree’ years prior to 1968. The
1970 commerce was 52 ,200,000 tons .

The development  programs f o r  P h i l a d e l p h i a  can be cons idered  to
be part of the Delaware River — Bay to Philadelphia.

Delaware R iver -‘ Phi ladelphia  to Tren ton .  Along t h e  30 m i l e s  i t
ti-me Delaware River from Philadelpiuia to Trenton , there arc 10 ports witlu
21 piers and wharves . Tluree wharves h ave depths of 42 feet and are used
for handlin,~ iron ore , iron products and fue l oil , and abu t  t i l e ’ un t a in  r i v e r
channel which is 40 feet deep. Two wharves with -u adjacent depths near
27 feet arc designed for petroleum and coal handling and are ’ s u p p o r t e d  by
petroleum storage for 2,000 tons and coal storage for 200,000 tons . Time
remaining facilities have adjacent depths of less than 21 fee- i , and arc
generally used for luandlirig petroleum products and are s u p p o r t e d  w i t h - u
petroleum storage for 125 ,000 tons .

Iii the  p r e s e n t  300— to 4 0 0 — f o o t  channel w i d t h - u s  a re  i n a i u t t , u i u m i ’eI ,
traffic contro l may have to be initiated becau se  i t  is i n s u f fi c i e n t  t o m
iwo—wmu v traffic. Brid ges over the chuannel r e s t r i c t  h o r i z o n t m u l c l e ar a n c e ’
to nm minimum of 240 feet; however , t t t t u channel terminate s at Trenton mi t - ‘

a brid ge whu ichu re-stricts h orizontal clearance to 60 f e e t  and v ent i t - n i l
c l e ’ - u r ; m m -mc e to 20 f e - s t .  Time costs  of past improvements it, t i m e  D e u l , m e ’ n u m ~-
River Iuave ’ averaged less t h a n  $1.00 per cubic  y a r d  dred g e d .  II ow em’ e ’m ,
spo i l  d i s p o s ’ m m i  ‘may be a major  p rob l em f o r  cu - mm ’ t t m t u r e  W a t c i ’ w n m v  i m i m l u r u t m ’ t - : : n m - m i t  -

,‘ , m t e ’r b o r n e  c o m m e r c e  grew a t  am - u u v u - r m p e  a n n u a l  r a t e  o m  5. P ove r
t h u  1 5 — y e - a r period ending in 1967 and 4 .8  ove r t i m e  1 m m - i t  10 v e t , m r s ’  mm
t h at  p e r i l .  Comm erc e ’ a v e r a g e d  20, 400 , 000 tons f o r  t ime ’  thr e- e ve er s
pri sm to  i J u t , j . Couui t : t e ’r ce’ in 1,970 m ,u nm s 21 , 600 , 000 t o n s .

TAIILI- K— eS
PURl ’ SL1m IARY — D E L A K A K E  R I  Vi  .R (P H t I . A D I - h I . P h I  IA  T m i  TR!~~ U ; m N )

l’R UJEC’h’I-J) R A N u : I - ~ OF WA TE RR1 ) RN I- C; C1’ l l  I0 :h

I m t I e - ~ti 2000
i l l  h u t i u s ’  m i t  I on-i 2 1 , e 2 1 -  10 ~~~~~~ 5 1  1 i — S h

D L V I I u t t’ ’ - !t _ N I PR m -R , \ ~-~

l ’ ),m t 1 )5;i
i t i , i t i n e ’  I 0. 1- i t t  (m t) 40 ~u u ;  - i - .  - -

h u g  r u m - u n i t e - n u t , u - , (  ( n ?p i 11 i t u t u t- ,) — ~O I / IOU —

i t  I : i , u  mm ii 1 e’ i - I - - a j u g  eu - s t  .
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h o a t i t u g  c m i i i  be a o r i m i c i pa l r u - e n r c ’ , m t i m i m l c l  , m c t i v i  I ’ : in ‘u rea  15.
Thmere  m i r e ’ dozens us ! 100— a m i d  200—a c  me l m u i ~-s now m t w i u e d  by t I m e ’ S t a t e ’ s , and
f o r  w h i c h  S i m i l e ’  p l a n n i ng  d e n ar t m e nt s  h ave constructed , on a r e  p l m u n m m i n g  t o

‘ 
cons t ruc t  , r e c r e a t i o n a l  boa t  lug I t i c  i i i  t j c t ;  . T tm e m t m n -  s u t u r e s  oh  p m  i v at  e l m - -
owned lakes  s u i t a bl e  f o r  t o i l  h u t ’ . I n  m d t i  I t i m - n , t I m e — re ,m r e  t i m e ’ r i m ’ t -r s and
Bay , a l t h o i m g u m  t h e re ’  is , m c o nl l i c t  I u i - t w t ’ u - t t  e ’ m m n n i l n t e - i u  i i i  ami d r u ’ t : r t ’ , m t  i - m u m _ m i

navi gmut ion in t i m e ’  lewe- r 100 no i h e ’S of t i t e  dc I ,m w ,m m e ’ t or b o t  I m su m t sr  m m i i
-m t m u m m e ’ o p m m c c .

Pi ’e ’ s~ t~~t p u b l i c  l , m g e s i d e  f , u e n i l l t j t ’ s  i m c l m m m i e ’  . m b , u i u t  100 1cm ~m n c h m i n g
facilities. ‘iSuere m l i ’s n i : m t u r t ’ X i n t n , m t c ’ l v  -~~~) n u b l i c  j m m u , m t  h a m  i , i c i h i t  j u ’ s on
Dc I ;m ’ ,~- m m r c  ha m -  , I n c L u d i n g  2 , 500 - t - rt ’m , m~t~-nL s’ I i  m i s ntr u t t o orm um i e s ’  and  25 l , m m u m t m  t i n - m g
fad lities . h e t t w e ’ e ’m i  t h e ’ hme , ’ m u m - m d i r e - al - t i , time -re ire - , m tu - ’t te ’r Sd p u m b i  i i ’

I ‘~ unm t i n c ’  fcc  i i i  t, lu - s  , Inc l u n I  1 ug  3 . 500 ~ et m ;uu, mmi ~’n t slips or im ; uu e u  rages and -~U
l m m u n c h i m g  f a c i l i t i e s .

Land locked w a t e r  bed lu - s  s i m i tab  let f i t  r it ant t l u g  m’ nn mm’ um u t ima m’ e ’ e n o ug h
re - c’ r ect o r s  to spawn p r i v a t e ’ u i - m n ’ I opine-nt cu f f m m c ’ i i i  t h u s  . ‘ l i m e - m e - f e  m e ’ . p u b l i c
f unds m mmi v  h e -  required to prov ide’ lnm tmmich m I u - u p  f ; u n n  f l i t  i es.

In flaunt’ cases , b o a t i n g  chu m - u - h  opt ut e -ul t on t i m e ’ Pc ’ I m m i ~u m n t  RI  m e ’ m m i v
r e - , m - ~onah lv  be e m n p e c n  Le d  by p r i v a t e’ c t i  ic r p r i s e ’ . P u m b  1 1 c ass ; s’t amIn e’ ut __ mm ’ h e ’
re -c u i i i  rei d Let  e s tab l i s h  e x c l t u s  i m e  mm regis in u r r enc  r e t , m  t ion  and ce ti u tt: u ’ r u - i  a 1
n a v i n n m u t i o n m  t h roug h z o n i ng  of t I m e ’  s u m t e r  - m i m r f m m m ’ m ’ .
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‘h ’AIII ,h - K — 6 5
SUMMARY — AREA 15

COM NERC 1AI- , N7m V ICA ’l ’ I ON

PROJ }-5~’~ ~-~
‘ u l~ \N C E  OF PAT h 1K h ORN I - h COMME RCI -

1970 980 2 000 202 1)
Millions of T e ns 120.4 13 7— 2 0 3  2 0 4 - 266  30 3-435

I N I ‘118 l _ CAP I T AI _  COSTS

1030 2000 2020
Millions of Dollars 140+ 450 —

R E C R E A T I O N A l .  IIOA ’I’ I NC

PROJ ECTED h i m ,  LAS C R I - I CRAFT

10 7 0  1980 2000
Reg istered Crmmft * 100,1)01) 110,000 137 ,000 1 o 7 ,
T o t m m l  C r a f t  173 , 000 216 , 000 32 0 , 000 535 , 000

* \l l  m u o t o r  b o a ts .  
‘

I N  I I I A L  C A P I T A l ,  Co ,~ S
( u t  i 11 ions’  of m h m ’ l  1 - m m - - ;)

2000 2 02 t )
Berth s 2.6 -‘ . 1  -

h , , m m m ~~i m i ng I’ m - me’ j u t  ic ’ s’ 0 . 4  0 . 8  1 . 7
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AREA 16. C O A S I A l ,  N I P  J ERSEY

he is n m m m t o i m g  l i n u s  h i m p m e s  t in  t h e  Re ’s’, i o n  in ru -s meat i o n u a l
h m i ,i t j u g .  ; m c t  j v l t v  . m a i n l m -  h e t n n m m m s e  of e > m t c u n s i v e n  oce’ , m n  and m um ’ f r o n t a ge ,
t m - ,’ - - m u t t  let c i i  m - t , m t c  , mi nd i - n t  es s ib i  li  t v  f r o m  l a r g e  u ;u ’t r o p o l  i t an  c en t e r s
in  a e i j n m m ’ e ’ ut  i r e m n l i . O v e u r c m t s - d lug m m m v  be sn o u ni e t  i t s  m o a t  s e r i ous  p r o b l e m .
C u - ” - : n c ’r c  ha i l  mi ,, t  iv i t ’~’ is s t ’ m m u l l  mind no t  u ’x iu e t c t c d  to  grow si g m i i f i c a u t l v

Land Tr ,m ;ms t m )  r t a t  ion

Time map of Area 16 (Figure K — 2 7 )  shows the co in tpe ’titiv c nature
of time’ land transportation network t o comnim t ;e ’m enial nmmvigat ion , and its
strong, support for recreational navim - ,m tion .

Commercial navigation growth is expecte d to be small mis time
Are - ,u is jus t a few dozen miles  f r o m  tS’, u 0 1  the largest and best deuv e ’l e u p e n i
ports in t Im e Region , Ncw York  and Ph u i l m i u h e l  ph i a , and w e l l  e: o r mn e ’c t u ’ d  to
them by tIme “oad and rail network .

The same network wlu ichm s e v e r e ly  l i m n i  ts dcve lopment  ~u f  c’ e m i n tm : ie ’ r —
cial navi gation , strong ly encour ages ’ t im e d e v e l o p m e n t  of r e c r e a t i o n a l
i t m m m i t  irug , because it p ladeu s the rcem reu a t  i m o i m u l  a r eas  of ;\ r u ’ n i  16 w i t h i n  a
2 — h our  d r i v e  of t h e  m a j o r  u r b a n  c o n c e n t ra t i o n s .

P ;u t e r s u m m ’ s

A r e t a  16 is a b road  c o a s t a l  p l a i n  u n b r o ken  by ,m m m v m a j o r  n i n a  i n a p e -
b a s i n , b u t  f r o n t e d  b y an e x t e ns iv e  b a r r i u ’ r  beau - l i  w h i c h  l i n u s  f o r m e d  b u g ,
n a r r m m ’ ,~’ , s i m m u l l o w  bays  f o r  a lmo s t  i t s  c u l t  i re  1 3 0— m i l e  l e m m g t h .  ‘I’he’ h m m m vs
m ire conmmec ted from Delaware I l m i ’,’ t o  t h u e  At l am-m t i c Ocean at M m n c s ’ q u a n  T m - m i u ’t
b y a cont m ucus chuanne l , 1 1 0 — m il e s — l o n g , w l u i c h  var I c ’S in d e p t h  f r m m t ’ n  1 t i
12 f e ’u -t , and wh ich r e t  leicts the  g e n e r a l  d e p t h s  of t l u c  l i m i t ’ s t h l c m s e m l v c s .
Deve l o p nn ; e - t i t  of t h e  w a t e n m ,~m m-f is i n h i b i t e d  h im - t i m e ’ d i f f j e n i i l  i m -  u i I  u t m a i i l t u i f l i n g
and s t ;u b i l i -,~i ng  i n l e ts  t h m r ; u m m g hi t h e  i n n er I e ’n u c ’ h ; .

Ve ’ n ; s’el traffic n n o n u s j ’ ; t s  of r e c r ’ e m t i t m - m u l  c r a f t , u n i u m s t l v  o h  l — f m m m t

d r a t  In or less , and f i s h i h i m p  vu -ss e l s , m o s t l y  of  6— to  7 — I m m o t  d r a f t.

Se’rvi nu - Factors

‘uu - th met ~ p u m i u m l i t  ion ctumie ’e’ m u tn ’;i t itmm i s u tr i n d i m s t  r h t m l i t t j v i t v  s i g m u l  I —
t ’ ,i n t l y  - m i m : m m s t r L s  t i - m m - h ea t  i o n .  ‘flue p o p ti l i t hon m i t  800 .000 1S s it  u - v  u - n t l m ’ e h i s —
t r i hu t  u - - I  I h u m t m u i m n i m t m t u t  L1 u u ~ Ar c -a  i t m , m t  t i m i - r u - i re ’ only th re e cit in ’s’ wlu je ’Ii m mvi ’

p o p u l u t  h u m s  - e m - c ’  c ling 2 , i , 000 . m lii- t e m m i d  m u m - md g r a m - u - i  !t r t u d t mct l iii oh t h e ’  \m ~u’ t

K - I S I



can bei a d e i q u i a t u u l v  h i a n d l e d  on t h e  e x i s t i n g  w ; u t e r m - ’ m m m ’ -i . T i m e  vo luu i i e  u t
t e x t  l ies , food , am md s e a — e x t  ma c  t ed  magnes  I m u t t c o u m u p i m u u d s  is no t  c - s t i e s  t e d
to increase e ’u i m t u g h b y 2020 to e’xe’rt p r m ’ s ’ s i m r e - f o r  n a v i ga t  l omi d~~m-et I J’ t ; i t

ha 015111 PC IAL N A P  I CA l ’  I UN

Counu imoditv Distribution

A r e u c  16’ s s- fm t e r b o r n e  corm in ierce is e ’ v e tn  l v  d i v i d e d  b e t  is’ e e i f l  f i s h ,
s l u e l l f i s h t  and petrol eummu produc ts ’. Its commerce declined steadil y stem
t i m e  1 h a ,’ u ’ n m r  p e r i o d  en d i n g  in 1967 a t  an a m mn u a l  r a t e ’ of 2.  SE , b u t  a t  a r a t e
of 2 . 8 0  over  t ime  i m u s t  5 of t lu o s e  y e a r s ’  . Commu n e r u s e  in 1968 m,,m ; ~s’ sl i g h t ly
gre - m u t e r  t i -man 300 ,000 tons . Ap p r o n ’m h t ’ t , u t e l v  o n e — f  i f t l m  mn t I m e  c o m m e r c e  i s
luau d led th roug h Lower New Y o r k  b u y  , one— h al f a t  Mam lasquan , and I h e ’ me—

nu , m in d er  a t  v a r i o u s  h a r b o r s  on t i - m e  b a r r  i e’r b t u v s .

Major P o r t s

New Jerses-  I u it r a c o a s t al  Pa t s  rm,,’m uv . Time n o r t h e r n  t e rm i n o u s  o f
t h u e  w m u t e ~~~av is in t h e  A t l a n t i c  Ocean at  ‘-l m um mms qu a n Inlet , 25 r i lu ’s s m t i m t h i
of New York Bay . Tlmeu e x i s t i n g  p r o j e c t  p r o v i d e s  f o r  a c h i m m n n e l  12 f e e t  deep
n-end g e u t e r m i l l v  100 f e - ct  w i d e  f r o m  t i m e  I n l e t  • t h u r c iu g li P o i n t  P l e - ,m s a n t  Cam ’m n u l
to  D e l a w a r e  Bay above Cape Stmm v P o i n t .  T I m e ’ pro l eu c t  l en g t h  is about  117
mi lets . Except for tIme Cape Slav h i a r h o r  to  li -i ,uwm l re C m i v  s c c  L i o n , t h e
m-:mm tu ’ r w , u y  h u m u s  n e v e r  be e-u i c o n s t r u c te d  to  p r oj e c t  d e p t h  and l inus  been d e f e ’ m r n ’d
for rus ’tudy . C o n t r o l l i n g  d e p t h - m s  m u m m y  g m e ’ , i t l m -  w i t h  a 1 — f o o t  de ” m t  fl b et t , ’u ’ t ’ ul
Great E gg Harbor and Townsend I n i e t s  he lug t h e ’ sh i a l  l m t a ’ u ’s t . Depth s in eithe r
s ’eu n t io ns  v a ry  f r o m  4 to 10.3 f e e t .  A s t u dy  c t m r r u ’ u t t l v  ;imt d e - rmm ,mm - u’ u n uv \~‘ e’h l
m e ’ c t m m u t i u m e ’nd reduc tion in a u t h m u r i  zcd d e p t h s  in seine p o r t i o n s’  of t ime’  S ’ m m t e ’ m ’ w n i ’ ,’

I n c l u d e d  in t h is d i s c u s s i o n  u r n ’ 11 u s m i , i s ’ t  n u l  i n l e t s  w im [u - lu  e ’ m t m m n e ’ e’i
t h e  w n u t e  r t e n i v  wi  t h u  t i m e  A t  1 a n t i c  0cc - m i t .  ‘f lue  i n l et  ts  a re  M n u m i m s q  nan , Bar m i e r , i  t
1i -a c im Ihavei’m , L i t t l e  E gg , Br  i gu n  t inc  , Ab se-con , C rem t p g .  C on s t i l l  , i m is’m us e ’ m i u l

I h e t  r e t o r d  and Cold S p r i - u - m g .  I til l ) rom ’t - t ’ t e ’m l is ’  t nt t h i t  Sc’ in  l e t s  a re  h - m e l  mi n I  n t  I t c h  l e d
f o r  l i i , - comim i ) j m~ed pu rposes  of nay  i t m  I ion n - m m - md b e au - i l  u ’ m m m l ;  I mi mi .

‘flue re t o r t e d  s- , u t e r b o r n e m  c t m u n t t ’ u e ’ n e n e ’ m l  t h i n ’ N .  J . h u t  r , m n ’ t u ,i st ml
1-l i t e ’r a - m m ; i s  time coml-uined cm u ; ’ u u ue ’m enu ’ u I  I t s’ mm m i m i v  s i u m n u l l  I u a m - h u m r s  . Re’portu ’d
n n m u t t t m nnu ’m e e  h a s  been  e ’ m ’ m i r e ’mut e l v  n ’n r a t  i s , s h m u m a m i t - u g  iW t u e t t u l m . I i i  t i ; e  e l m  l v —
l i S O s  i t  gm ’ u ’mt ’ s ’t r o n g l m -  , l e y u t l e n h  e i f f  1 m m m m f ew  ~

- m r s  n in e 1  t l u u ’ mi u m m t ~h u r u t  i t
mm u s m l m ’ t l 1 t ~ sh u i r p  drop in  t h u  e ar l y _ l d m ( t o n n  . (‘mm u umuum c ’ r c i -  ru s t y  r e d  i n  I t ;  h u t  us —
l Ih O s  mmmd sh mmu s ” u ’uh u gr;ts’tlm r a t e u cu f  1% vii it h i  unasked t n t , -  I i u m m t~ i , m t i uu fl’; ~~

m u i ’ c m m r i - u - m h d u r i n g  t h e  1 3 — v e ’ m i n  p e r i o d  e ’mi d u ii p i l l  h a l h l .  ( l m u m ’ ; t ’ i u ! - u’ h i  1 - 7 1 -I s - -

, m l m u u v u ’  h~ 0 ,000 tons , m i m o s t  m i i i  f h sh m and sIt e - i I fi s ’ h m m u n c h  .‘S~ g r e i t  i - r t  iii t h u

commerce’ i t t  L U t Z .  h m m w s r  4, -v ‘m o r k  l i v  cui m m mue t u’ u - u ’  i s  i m u t t  n m - I  h ’ u - t  e e l i i i

h t m l  lti w i m m n’n i _ _ i l , let .
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TABLE K—66
PORT SUI~1ARY — AREA 16 ( N E W  JERS EY INTRACOAST AL WA i ’I lRb : , -\ i)

PROJECTED RANGE OF WATERBORN E COMMERCE

M illions of Tons 0.3 0.3—0.5 0.5—0.9 1.0—1.5

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft) 1—10 1/ 9—12 12 12+
Improvement Cost ($Millions) — 10 10 5-4-

1/ Authorized depth mis 12 feet.

The methodology has not been app lied in arriving at tIme commerce
projections shown in Table K—66 because of the extreme fluctuations of past
commerce.  An offshore terminal in Delaware Bay , for handling petroleum
products , mi gh t signif icant ly increase the commerce of this waterw ay . In
other circumstances , f ish and s’m-m ellfislu are expected to make up most of
the commerce th rough 2020.

RECREATIONAL BOATING

Recreational boating is t h e  mos t  s i g n i f i c a n t  a spec t  of n a v i ga-
t ion  in Area 16. While the number of registered craft in the Area is
approximately 15 ,000 , based arm a strict per cap ita ownership according
to population distribution , ti-mere are over 500 public boating facilities
with about 22 ,000 permanent slips or moorages and 300 launch ing ramps .
These facilities have generally been privately developed and support a
strong boating tourist economy . Area 16 hel ps s a t i s fy  t h e  recre,mtioual
needs of Areas 14 ari d 15 , as well as serving many transient boats fro mn t
both within and outside the NAIl .

Private development may tend t o  lag slightly behind the’ demand
for recreational facilities ’ . Expenditure - of public funds oui boating
facil itiu - s may hel p accelerate tnt-c l in g recreational u iettultt , but t h i s ’  may
not be Iri the best interest of m u m ’ of t i - me  t h r e e -  p l an n i n g  m iii ~e ’ utt hves.
The conce rn  f o r  a p r i m e  r e c r e a t i o na l  e x p e r i e n c e , i - x p r e ’ss ’e’d ge ne r a l  iv
under  t h e  Env i r u i u ’n mnteum ’m t a l  Qual  i t t ’  planning objec t l y e ’ , - m i  g i l l  b u s t  he  s e r v e ’S
by a s lowing  down of n l u ’v e l o p m n e n t  r a t h e r  t h an an a~ m me - 1e r m i t i o n  of the

development.
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TABLE K-67
RECREATIONAL SU1~1AR Y - AREA 16

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Reg istered Craft* 14,800 18 , 400 31 ,000 39 , 000
Tota l  C r a f t  22 , 200 27 ,000 50 , 000 66 , 000

*All motor boats

INITIAL CAPITAL COSTS
(mi ll ions  of d o l l a r s )

1980 2000 2020
Berths 5 . 2  18.4 1 l . l m
Launch ing  F a c i l i t i e s  1 .2  6 .0  4 . 2
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TABLE K- OS
SLt~t~t,-\11Y — S L ’B — R L ( d u N  0

C O I - P I L R C I A L  N, -\ V l L t n  I - r I

PROJ 110
,
1 ED 1r\Nem 0 OF PAU I 0)11(811 -1 t Im 1-111) ROE

1-) 0 195;) 1000 JOIn )
N il l i o ns of lou t ,  Ott O; . -1 Jss’.4— 3l’ iI- .4  - u I , . e - — 4 01 m . ’, 587.  ~~~~ s’

0 1 1  IAL CAPITAL COSTS

1 9 8 -)  7000
I-li 11 i - m ’ms of Itt l i n i r s  u - ~9 ~1 I mi m e -  ~/ 5

1/ l-x cl nu dc ’s cost— , of ,m lternativ e p r o g n m - of atm S m le ach ing  f , i t  jljt v in
0 . 9 , — O . j .  C i m anne l s  u - f $130 t mi illio m l in 1960 u- i tch $70 m n u l l i o u i  1m m 2000 .

Rl - C R I - 0 \ i I u ( ,’ ’ml m l O t

t ROJEC’l’El) 1 ’ l l - A SE R I-l  CRu\I-”i

1970  1 e - e - u i  2000 11) 10
ke’~~i — L - nu- tl Crm m f l * 20- 1 , -m ul e -  125 , -l u ; ;  2~~7 . ‘ - u  305 ,00))
1 1 , 1  C m ’, m f l  30 ,201; 131 ,- m e - ; It , ; ; , tO 1 ,0 1 1 ,000

*~~3~ ;i m e u t u m n  b o , m ~~,s.

I N !  [ I \ 1 ,  1 : - C - I  ha l .  O t i S  IS
I t t i l 11 it tui s u- i C-n m ! 1 i r s )

2t)u i~
;

n - u - r U m s ’  1 . - , 1 ; .
, , m u m u u 5 i m  1 m m 4 ’ i - an t i l i t  CC ’S ) •  4 . m  I I  -

( m i t t  I s  l , i m i m )  l , u et k - . 2  — —

K— I ‘, 7 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -



- ,1PPHlrs 1.t~~~~-e-~ - -‘,

S U B — R E G I t O E

S u b — r e g i o n  F rmm m m7m s nex t  to l i s t  in c m , i t t u m ; e r e m j~m l  1,, ’ , ’j c i m m t leS t
a c t i v i ty  wl i c - u i  compared w i t h  t i m e  o t i m s r  NAi l  S u b — r e g ions . llnuwe -v e ’r , i ts ’
m e n t i v i  lv is’ s i g n i f i c a n t  because it is c o u t n ’e ’ u i t n m m t e nb i n  one p o r t , ii m m l  t i m m u r e .

A large p o r t i o n  o m  t h m e  Om it ion ’s m: n m l  e - n m u , u m t  s u -rh:  I u~~te I n un ’ ti m is ’ rI
smi L ing i t  e x t r e m e ly  i m p o r t a n t  in m a i n t a i n i n g  t o t i t t e t  i t i ve  m i , u v  1 m m - m t  ion
d e v e l o p m e n t .  R e c r e a t i o n m u l b o a t i n g  is tm tod e - r a t e l v  h i g h e,- i t h i m i g im
p o t e n t i a l  fo r  expans ion , p r t ’t i d i n g  t h m a t  , m c c e ’s’S , r t ultlc -t m t ,,nc- r e - s o l v e d .

COSIMI-JICIAI, NAV I OAT IO N

Area 18 o f f e r s  muc lu g m - m i t e r  p o t e n t i a l  f o r  c m uttm m n s r i al  n a v i - , m t  j e l l

thu -t i Area 17 , wbt i c iu  is  b locked by l i v d r o e l e c t r i  ut darts . Ce-nuts- n : ia l  n a v i —
s ’ m m t i o n i s  si g m i i f i c a n t l v  ti c - m e - l o ped Cu ,- ‘mr u - , : A 18 , b u t  f u m l i t  r Je - v ’ h o p m t -m i l
will be in u l u i b i t e d  b y the  nuxte ns [vs dr- ’d gin~~wh ichi would b~ ne- s uir ’ ,) t o
it impro v e waterway t O t c m - 5 S .

RECREATIONAL B OATIN O

O’li [le Areas 17 am -md 18 a r t -  ma rn e q u m u l  v i  thu  r e - spe  t t e m r u n ’ r e - i —
tional boating potential , ,\rus, m iS’s potential i s’  g r e a t e - r .  A r e n m  17 hu n j s
e x t e n Si v e  f r e s h  w a t e r  r ivers  a l t h o ug hu t I u e ~’ a re q u i t e  s l u a l l m w . W h i l e
f r e s h  i - m i t e r  b o a t i n g  o p p o r t u n i t i e s  m i r e - l iu mu l  t e d  i n  A r e -a 18 , n t - s r i - m t  l m m t t , i l
b o a t i n g  needs are  more thau - m sa t i s f  i t ’d  by on- of l I t  f i t - m e - s t  e -u t i u n u r i t i e ’

m m - m s  in t ime OAR — Cht esau meake  Bay .

K—I I t - i
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A R L A  17. S L ’ S O L ~ I I A N N A  R I ’ ! ’ B A S I N

Comumer c ial  u m - u ’ J i g m l t i o n  ac t  iv i t o -  is mm e - r- ’ ssal 1 in .-\ re ,m 17 , and
is  not expected to grow s i g n iI  i c an t  I m - .  R e c r i ’ , m t  I m m m i i  h i m - m u t i n g  i s  m i d —
e r , m t e l  h i gh a m - m d is c o n s t rm i i n s -d p r i n c i p a l ly  b y - m c m m n - s s  p r o b l e t u ’ ts . I t — :
g r o w t h  cu-ru be esp ected  to keep  pace w i t h  t i m e  :r u ’ ,-,’t it of t i t i ~ A n u n - , m

Land T r a n s p o r t a t i o n

The c o m p e t i ti o u l  of h m h ’ b m w , m y s  and r a j l r i m m m d s ’ , in con j u n c t i o n  w i t h
the  dcv i -  l o : u r t c - u u t of hydroelectric u m , u w e - r  , h i s ’  e l i m m u i n a t e d  n: mmu rt:e- no ial navig~ —
t i ou ’u f r om t i m e  A r e a .  R a i l r oa d s  m I r e  m o r n - hi gh iv deve loped  t h , m n  t h e  road
sm - s t e m  because of t i m e  c o mp a r a t i v e - u u-se’ of r a i l r o a d  c o n s t r u c t i o n  t l m r t t m g i m
r : oun t  , m I u m m u s  m n - u  . (See F i g u r u -  K— 2 8 )

- -

‘ l i i i -  S u s q m u e - i m m m u m u a  R i v e r I lows , i l t o u t  -+50 s i  I t s  I r ou t :  I t - n  sou r c e ’ mi t
L i - c  i t  se4 -, m i n  1.e ’e Y o r k  t o  i t s  m o u t h  n u t  i t , m \ ’ r e -  dc ( r u s e , liii . Sn t u ’ ; e-  it :tpr ”;e—
m ut t ’t ut s : , , . u , ’ !u c m t lm m a d u ’  I t u  t I m e  c e n t ra l  p o t  t ion of ilie ’ rim - er to  b m t s t u r e  ~i
ehe n t h i  U t  ~ - s t  b r  r ’ - c r e - u - t  l u - m i m i  c l ’ , { t .  A !ts’droel€- ctric d,m :tu itlocks
t ~ r iv ’ m - m  e~~~~: :  m I L  v- i t  s - u m l I m  . Above ’ i t t ’ d :m mum , t i m e  rim - c u r ~S mu m t e t
1 m i i i - w h o ’ -  mmmd ru - mum - c’s t rout 5 t o  10 ! u ’ u ’t  d~ - - ’ , m I u - r O V e C 100 miles. t i e l t uw
t i lt - d , mu ’ u , t me t [m m I mm- I p e rt h on o t t h u  r i m - c- r is ’ c I used up t o  I o u r  mitumi t Im ~ di m e
t o  h u e

S e r v i c e - m o t o r s

C o t t i m t t u u u !  h t v  - i ’~ - , m m m i S m t - u I  I u - c ’- ’ r u m  I i  t i m  i u m u v  [ ‘ - : - t t  I , m ~ m ’ e - e , ue m s t ’ i t  I
g e u m t ’ r , m t ~ ’ d by .m b t t p m j l , m LleJmI s 1m re ,ud ye - O s  t ‘ i u m l , ’ (m m - cr t O e ’  ‘i O u  u - .  u ) u u l v  t: - - r i - t
0 1  t h e ’  six c i t i e s  w i t i  pop u l  m t i t -i m t- ’ r e , m t e ’r t h i m i m i  j , - u )  I t , i c ’c  c i t y  li : u m i t ’-
W i t t u i f l  h i tihlc ’ n , mi t t ime r i v e r .

l ime- s’v,~ t u - mu m 01 l ocks  i ; u i i , m m - t  i n m i  ft i t s  u u , m m ’ h m i , m I  l o i n .

-l u I m ’t l , N - \ V h t A i ’ h m m _\

M , u  j u i r  por  I s ’

I l m i v m e  ‘ I t -  - l I , et - I hue  w , i  t e r h u i m u e  c o m m m l mu e-u ’ m e ’ r u - t m  0 [ i i i  h o t  t i m e ’  \ t  u -(

is  h m m i n d l e ’ nh u n - - m n  ly  t i r u u u g h m lh , m y r ’e ml (~msR- u - . I t - i  i t , ’ eu - - - c-hanoi-I h s  i i
I ‘ u t  I C -e l i  i m u  w a t e r  t t m , u t  is n a t  t m r a l  l v  8 f & - u ’t h u t - m m  h e ’ t w i ’ e ’ u u  t i m e ’ p u -m t mii i

w , m t  - - r  ü I  t h m e u t ; , u m ’ ; u -  du p t l m  [ m m  C I m u -s m p n -  i k e ’  h i m .

K-  h u t l
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It s commerce grew at an mvn - rm u ge - m u t e  of 7% for t I m e -  13 vi ’: m r s
ending in 1967 , but t h i s  masks very substantial fluctuations clue ’ to cn n—
struction requi rements for sand and gravel. For examp le , commerce- in
1963 n m ; ttm t m n t e d to 23 ,000 tons and in 1965 , 28 ,000 tons . However , 164 ,000
tons  were reported in 1964. Commerce in 1970 c- ’m us 51 , 000 tons. Comi mu e-rce
in 2020 hs expected to be less than 150,000 tons . No development plan
is proposed as time ex i s t i ng  w a t e r w a y  si-mould be adequa te  to h u a n d l e ’ p r o j e s t e - n i
t onnage .

RECR EKI ’[O\AL BOAT IN C

Public bo a ting facilities in time ; vicinit y of hlavreu de Grace
n u m b e r  abou t  17 , i n c l u d i n g  1, 400 p e rmt i aneu t  s l i ps and ‘b orage’s’ arid 23
l a un c lu i n g  f s m c i l i t  Los . ‘I’Ime l u - o m i t ion of t h e s e  facilities suggest that t Item -

h m e l p s , m t  i s f v  b o a t i n g  demand ge n e rat e d  in A r e sm  18. A nm od e r a t e -  to h i g h u
amount  of p u b l i c  f u n d s  rat ’ be required to meet futum re needs in t i m e  P e n n —
s v l v a m ’uia and Ne t v  Y o r k  p o r t i o n s  of the  b m u s i n .  Sole ly  p r i v a t e l y — f i n a n c e d
lu - c: ill t i t - s  s h o u m i d  be a d e q u a t e - to  t n t - n- i  p o e m  j e ct e d  utee -tJ s’ in Marvlm uud

‘l ’ \ I i [ _ E - I K~~~~j u l

— A R I t u \  17

(N 1>11-h I- RC IAL N,-\\’ I GA l’ I! IN

PR OJ I - C’I ED E , \ N0 f  i ll ” LA I l- K i-It (I-NI: (IO1~t ’lI i-1Cl

1’~~/ ; )  350 2000
tl i i I  turns of Tons O . u I t  0. Ou—U 1Q 0.08-0.12 0 . 10 -0 .  I I

Di:VLI i m l ”U - INF I h I ; ( ; I l - ,-\ItI

No dove  I t  u~ m s t u - t u  I p ro ) :  r,mtt ; i s ’  cons It ~i - r i d  i i L u ’  l v

RECRL-AI ’I NM B V \ ’i’ 1 110

I ’ R O i ! I C  I’ l l)  l ’ j !  ,\‘-C ’ RI -  !:RA h l’

1970 ltm )S0 .200u
Re~u~ I -, t e ’r e ’ u h C m i  I 32 , h Iji .) ‘35 .000 m . 000 m ) m . 0 0 I)
‘l’ o t , m  I Cr , i  I t hS ,000 84,000 1 36 .000 21 .~ , 000

*‘, , w  Ye r i- i m i d  I’ m u - mu  -y  I s i t u  i - m — - m l  1 n o t  m r  h m u n m  t 5 ; e Lm r m- 1 an t I  — c u t e r  / . 3 l i p .

I N I T I A l ,  ; A I ’ j i ’ , \ I  (MB ’i S
(m l  11 h i  u r i s ’  o f  d m 1  1 m m  r s ’

I 4 ) 3 ; )  2 1)00 21L ’ (I
(1 . 7  2 . t t  2 . 7

i , r u m t m c h u i n g  “ m m l i l t  h i ~~. 0.3 1 . 0  1. 0

K- 4 2
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A R I A  18. CHESAPEAK E 1,-if AND 1)1-I Ll-lARVA PIN I NSL’LA

C ou m u n u e r c i a l  n a v i g a t i o n  is a l a rge  and i t m ; p m ; r t a n t  m c t  i v i t m -  in
Area 18 because i t  s u p p o r t s  l a rge  ind u s t r i a l  w a t e r  u se r s , such  as’ i n i m u m
and s t e e l  m m m a u u f a c t u r e r s , and l a r g u ’ coal e x p o r t s .  R e c r ea t i o n a l  b o a t i n g
a c t i v i ty  has an i m n p o r t a r m t p lace in h e l p ing to s a t i s f y thue  r e - c r e - m m t i o n a l
uiee -ds of  the  p o p u l m u t ion of Ar ea 18.

Laud T r a n s p o r t a t i o n

Land t n n m n s m v i r t a t i o n i  pa t  t e r n s  on t ime  w e ’ s ’ t e r m l  s h c t r e ’ of  t i m e  Ru -v
are ‘c e l l  developed to im m l a nd  and o t h u e r  c o a s i n u l  c en te r s  w i t h  B , m l t i m o r e
as t h u ~ hub because of its historicall y s ’ t r u - t u’ O i c location. In , i n l n l j t j o f l
to n u m e r o u s ’  h u i g hmw ays , m u u d  r a i  1c~m m u v  l i n e s , t i l e ’  a rea  is a lso  s er v e - mi by  t h e ’
Colonial Pipeline S m - s t e m  w h m i c h  p r o v i d e s  f o r  a c o m p e t i t i ve - b u l k  t ’ ;u -t ’ u ’Ot e u u t
of p e t r o l e u m  p r o d u c t s  i n t o  the  Area .

On t h e  l i m iv  ‘ s E a s t e r n  Shore  land  t r n m m u s ’ p o r t a t  ion sv s ’t e ’ ; t t s  h m n m m - ’ e-
r ep l m m c e d  l u i s t o r  i ca l  p a t t e r n s  of heavy  c - o i u m t m ; o r c  ial  u av i  g , m t  i o n .  For m - ic r
c e r m t e r s ’  of  b u s ’ t  l i n g  m ar i t i m e  commerce ’  a r e ’ used f o r  1 j i t t i t e d  t u m l u i n u q e ’s’ o f
spec  [ml c a r g o e s’ , s u p p o r t  j u g  c o m um i e r c i a l  f i s h  ing  f l e e ts  m u u m d  re -c r n ’ , m L  I ona l
fj s i i e nrume - r m  w i t h  t h m e i m  m ;u r k e t s  m ind  f a c il i t  i t a t e - s  e m u s y  a c c es s  to  ri -c n n - nu t  i on al
ni ne -as  n t i s :  m e t r o p o l i t a n  c e n t e r s .  Key l i n k s  in  t i m e - Cm mi: m p ie - ;tt u ’ um tn i rv l a n d
t r a n s p o r t a t i o n  n e t w o r k  c ur e -  b r  [nh ges n i t  t i m e  r t i o u t im  mind  m i d — p o i n t s  of
Ci m e s ’ n u p e- n m k e ’  Bay ( F  i g u ru  K — 2 9 )

C i m e s n u p e a k e ;  Bay is ml vol  1 — p r t m t n - n - t e d  i n l m m n n l  e - s t t u , m r ’ ,’ , open m t - m r
r o u n d  to n u a r i t  [ ttbe v e u s ’s e l s  , a i t l u o u g im some h r  [of  f r i n - z u t  u m t n ’ n s ’  have i m n m c m t r r e e l
during extermd e-d e’ n K t : e p t  i ona l lv  low t e n ; p c - r a t t m r e  p e r i o d s ’ .  Time less smu l in c
t r i b m u t a r y  w a t e r s  e - x p i u r i e i u s c  nuo ne -  f m e - q e m e u t  i ce  c l , t m ; m r u -s ’ . W h i l e ’  m u t m m n m I m  ~t f
t h e  I l i u m -  I m m s l m ’ p t h u s  g r e a t e r  t I u m u n  30 f u e ct , t i m e ’ r u -  a r e  n ’ x t c ’t m s i ’ ’ u ’  m u - r i p l u e r m u l
i n c - m i s  o f  8 to  13 feet de ep w h u i c l u  rt mv p r o j e c t  s C m - u ’ m m  I nuj li ’S into time IOiv .

T i me u n m u j o n  r i b u t , -m n m- r i v u -r s ’  o f t e ’ m m  iuave  n a t u r , m l  9 — I  m m o t  d e p t i u s  a cons  i l —
c - r u - l u  1 e- ‘l ist nmt uu me ’ h i m lm u mmd from time 11am-

l I m e ’  - + 2 — f o o t  cont  u m m m r  of t l u e  I l mu y is about I u - ti leu is’ [do m i t c h
u - n- n t i ’ m tel s’ 155 ni l  l e t s ’  immto t h e  l i mit ’  from tim e - At lant Ic Ocemm in . I t  m i s ’  h u e - c - m i

e- u i c l e ’ eh an add h t i om ’umi l 2)) nil Ic ’s ’  to Bait i - l u - r u  . I D e  lu - s i r O mi t -  i s  s t u b  ~u - ’

t m )  u-ii uum , m i  j u g  ov er  a l 5 — m i l n t  u - r u m m i n d  r e - m j m i  i r e -- c m a i n t e n a n c e .  h i l t  h i u i i i m ’ i’s
u s u t i i i , ’ m t e ’ d  t o  the  m miimi’ s ’mpt ’ n i k i ’  and D e l a w a r e -  C m m m m n u l 1mm - a w a t e - r w , m y  w i t ! ;
- m m u t i m o r i - ze- d  - l i n e n s  i o t u — ;  of  33 f - i t  lu - u ’; mm d 450 tm 600 I s e t  \s ’ h  h i .  )~~~O

t r o l l i n g  d e p t h  n u t  t i m e  p r e s en t  t i m - s ’ s  i s  2 7  I t t , l i t - t h u  i n  i l t u ’ n t e i i l n c ’c t  i u u 3 l
m ’ h m , m m u u m o  1 m ind h u t -  s N )  ( N i n u l

I - I hi 3 
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Congress authorized the 1
~ ;lmr ovenment of Baltinuoret h a r b o r

generall y to a dept h of 50 feet in December of  l9 u .  > la jor  o b s t a c li - s
to deepening tlue waterway b u m - u - n d  t h m i s  d e p t iu  ,mnc - time Che s’ipe’m i ku- Ba>’
Tunnel , ,it the mouth of the 8am- and t h e  B a l t i m o r e  H a r b o r  i’ unn e l  i n  t i m e
uppe r h a r b o r .  The C h u e s a p e - n u k e  Bay T unne l  c o n s t r a i n s  c im an r u e l  w i d t h m  t - . u

1, 400 f e e t  mit  i t s  l i m i t i m m ’ d e p t h  of 60 t s & - t  . TI -me B a li  i t -  u- ru ’ H a r b o r  T u n m m e - l
l i m i t s  c h a n n e l  d e p t h s  to 50 f e e t  f u r  mu d i s t a n c e -  of  1, 900 fe- c t in t h e
Nor t hwes t  B r a n c h i  and Fer r e  Bar Ch annel  r e a clu e s .  h owever , t h i s  ch m unne  I
is u p s t r e a m  of all  m a j o r  f a c i l i t i e s  w h i c h  could  p o s s i b ly  r e q u i r e -  Jn ’ l m t l i S
in excess of 50 f e e t , w i t h  t i m e  n ;x c e p t i o n  of t t m ue H u m b l e  O i l  Te m: ’ t i nal
mm l ong the Northwest Branch. The difficult y of spoil disposal also nuiis t
be cons i d e r e d .  Ap p e n d i x  U , Coas t a l  and E s t t m m m r i u t i -  , \ r o ,ms ’ , d i s c u s ses irm p l i —
cations of dred ging in the coastal zone in u - t u t t l e  d e t a i l .

Se rv i ce  F a c t o r s

TI-me Western Shore , primaril y B a l t i u - u o r e -  I h a r b o r  and \ ‘ i c i n i t t ’ , l i n u s ’
productive act [vitv s t r e m n g i m’ f a v o r i n g  n a v i m -~m u t  iou d u ; t m i - l o p i u e n t  and , m ve ry
fa vo rab l e  consumer  m a r k e t .  C euu te ’nt , coal , s t o n e , pape r , n - m u- i a Is , n mmu - n :! m i m m n - re

m irud sand and g r miv e l  are p r o d u c e d  on t lu e  o r - h e r  of h u n d r e d s  of  t l i m s ; m ’ c m u o l s  of
tons a n n u a l l tm . Time p o p u l a t i o n  dens i t t  a p p r o a c h m e - s 12 ,000 tie r square-  nil Ic
in t hue  vicinit y of Baltimore , with mm t o t a l  p o p u l a t i o n  of u -t~e l r  2 m i l l i o n .
Co m n u o d i t v  der miand on t ime  h - a s t e -r n  S i u o r n -  is g e n e r a t e d  b y on lm - 300 , 001) i m e o r - h e ’
sp read  so un i  f o rm l v  t lma t t h u e r e  a re  o n ly  a I ebbs ’ s o n u n u r e :  m i l e m s  e 5 i t ’  h r - s  3 1  i-cs
g r e a t e r  i lman 100 peop le .  Ti -mere  is l i t t l e  i n d u s t r i a l  consump t ion m m  si’t c ’ , i k
o f .  , \ t t e ’u u i t s t t c  a re  c u r r e n tly  be ing  made to st i u m u u l a t e  t he  economy  of t he
I - l u - s t e r n  Shore b y i n d u c i n g  n u a j o r  i n d u s t r i u l  dn ’ve -Itc p mt- u:Ii t w l u i c h m  wou ld  be
l i n k e d  w i t h  or o r i e n t a t e-mi t o w a r d  w a t e r b o r n e  conumc ’rc mn - .

C ( I1 - L MII I - iC IAI .  N ,- \ V I G A I ’l ) ) , \

Commodi ty D i s t r i b u t i o n

(n il t i m o r e u  p r u - m ; e n t  lv hand ic ’s ’ mos t of  t i m e - e5’ m u t e ’ r b o r m m e -  comnuc r u e

i n  A r e - n m  18. Ac cc i r u i i m i~~lt’ , Ta b l e ’  K — 7 0  ret l i - o h s  t I t ~ e : i t u ’ m n u o d [ t v  d i s t r i h m u i t  i u m u m
of  t i m _ m t  I’or t .  The r e m a i u u i n g  c u - u ’ u i ; t e - r u - u -  u t  t i r e - m m  1~8 I m n m s  I h i m t : t ’ i - ~t e n i  g n u - i t  it’
h u e ’ ts’e’ e ’ i m p o r t : -  over  t i m e  last 20 tears. lis ’ e - n  iv \‘e’ars’ u - g e m , i i ) ! u t p u - n t  s’
lua n d  I od a h u n m t  loU .000 1 ; m~m 4 u - i c i u  ; 1’ mt te iuhmu t’ , h i  O m  -s m m u m m u - ,e I o l a rud  t r - ;: u -p u -n—
t ,m t ion devc-lopmm uent , p o p u l a t i o n  u b’ mu v u ’ u : t n - i i t  u -m i i n c l u s t r i n i l  :rtbwt h , - , t m u s u ’  u i f

i t t s ’ O  u 0 1  ic I m : m m m e  u h ~-e l  i noel i t t  I n ’ - - ‘ n t iummn 30 ,000 l u - i ;  s’ , wh I Is ,m i Ct u uum t\,’ re  t s r
(b e m t  a b o u t  -‘+Ld ) , OOO I t - u - n .

K —  I i



‘ l ’ A O l , h  K— 7 0
COMMODITY D I S T R I O U t  100 — A R I ~A 18

19 53  i 96~

Total — 1000’s of tons 45 ,800 100)1 44,300 100), 42 ,500 100.-
Coal FIR 9,862 225 9,922 22)1 lO ,m~~~ 2 5
lr o u  Or e ’ F/ I  10 , 356 2 3 2 1  11, 526 2 61) 10 , 374 241
Residual Fuel Oil F/I 2,914 61) 4,268 10) 4,321 io;.
I r o n  F / l E  1, 752 4 2 , 000 5% 2 , 500 So
Distillate F i m n ’l O i l  D/ I  2 . 354 5) 1 2 , 350 5,1 1, 995 51)
C, m s e u l ine D/ I  2 , 843 61 ’, 2 , 254 521 1, 995 5) 1
h r m m i r u u- F/ E  2 , 100 5% 1, 100 mis 900 2
C i m e m i c , m l s  L F / I  o70 11) 860 1) s ’U0 2
Other (frets F/ I  2 , 500 5) 1 1, 600 4 ’  b U D 2
S m u g m u r  F / I  530 11) 720 11 800 2
Oils/asp h alt , etc. DL/I 200 950 1 700 1~’
Crude Petroleum F/I 3 ,019 721 i l l  1 ~~37 i ;
J e t  F u e l / K e r o s e n e  D / I  42 9  l;~ 3138 OIJ .m 1 ’

L = Local , F = Fore ign , D D o r m m e s t i c , I = I u m t r - e m r t , F = Expor t .
- - -~~~-- - - 

Major Ports

B a l t i m o r e .  Ti m e P o r t  of H a l t  in - mo rn ’  is s i u m ~i l a r  to  a long s t c u i t r ; i ’d
“ Y t ’  in shape. A vehicular tunnel crosses under time ’ h a r b o r  j u s t  se-~u u , - , m r d
of t h e  t ; u r k  a t  a d ep t h  of 55 f m - n t , b u t  u : m u - x i : - t t m i b u  es mmtu ’ r is ,m v uje’pthi iS l i b i h t u ’ uI
to 50 fee t  by t unne l  cover  r e q m u i r e c r n e m i t s  . ‘ l i m e - r e - a r e - ‘ : m m m m e t  t h u a n  60 l i m o  i i  i t  i n s ’

along t h un ’ south s ide  of ti -me s t smut and t Ite m- a rem s i t u :  u s - m i mi Dv c u - v u ’ ci u - n s t  - r mi C e -

(1 m i l l  ion s q u a r e  f e e t )  and p e t r o l e um s t o r a g e  ( a l m i u o s t  I a) 11 ion i ii ;
‘I’Iut ’ n o r t h  s i de  of t h e  s t e m  i ncludes  nun of  f s b u o o t  chmm nno l 42  f m ’ , ’t  dd ’ e ’ T m
w i  t h u  m u - r u - t h an 70 fac  f l i t  ic - s spec i u -i  i zed  fu m r  h u a n d i  i m u g  b u lk cou i u uu t o d i  t h e - u - ,

and e f f e c t  lug  r e p a i r s  m u d  s u p p o r t e d  Dv p e t  r e - lu -n m  s t m m r m m K u - ( 1 .  1 nm i 11 ion
t o n s ) .  T h e  O u urt i t cs ’i- mc t h l r a n c i u  h m i s  u-ut i m t ; r j Z u ’ ih d i r - IRs t rues 30 t - -  -.1,) I u e ’ t  duel
nrovides ;ieCe’5u-m to 15 f a c i  l i t  h e m s  sc rvod h i m -  m i i i  l i l i e s ’  munch s i r - e u  I , m i i  Le t1 h e ’

h a n d l e  o n - . , u- nd g ra  i n .  Ti ; - - s o u t i m  f o r k  mm , m r i c ~s’ in nlm ’p I  i i  I ron 1+2 r 25 ft-st

and p r e i v i m l e ’ s ’  - m t m c e i s s  to  77 f a c i l i t i e s’  spe - c i a l i m b u - ni to I u m u u n l l u - gn - u l c - r a l  e ’ n l r n t t ’ , —

s u p p or t e d  by i : u m v c rcj d s t i m r , m m ’ u ’  ( 1 m ; i  i l i u m  s u i m m i r e ’ f i t )  mind s ’ n ’ r ms’ j n ’ t - I  bt-
m m i i  i i  li t-n

W , u t u ’ r h o r t m n ’ t m u ) u u i u u i n b r c e  g n u’ m t  nun  m u i m n u m u l  , m v u ’ n m u 1 ’ t -  r u - m u ’ m l  0 . b
d u r i m m o  t i m e -  1) c - c u r t -; e n d i n g  in l s ’+ i 7 l i u m t  u t  t i m e ’ t - t n ’ i t  s ’ I e v m ’ r  m m m l i - o f  0 .  11 +
o vu ’r t h u  l a - -m t  10 of  t h ose’ y e - i r s .  (~omit iue ’r c e-  ave ’r,ugu -d + 2 . 060 , 000 t in:; m u m
t h e -  t h u r - c e -  c - ea r ’;  prior t i m  1968. h m m u n r m m c ’ r u -~’ i i i  1 ) 7 0 t u m t m m l l e d  S I . hOI ( ,00() I - m i s ’ .

Tim ’ p r o l u - s t e - m l u m t t : s t i t u - i - e  m i s  mumm m i n n u i m u l ) ‘ i t ) W t  1 ’ r m u t ~ r , tIm m b m u g  I r i u m m u  h . 0  t o  1.

K— 1 1 m m ,
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TABLE K— 7 1
PORT SUMMARY - BALTIMORE

PROJECTED RANGE OF WATERB ORNE COMMERCE

1970 1980 2000 2020
M illions of Tons 51.1 56.2—65.5 69.0—107.5 84.0—176.0

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth ( f t )  42 1/ 50 60 2/ —

Improvement Cost ($Millions) — 120 150 —
1/ Authorized depth is 50 feet.
2/ Alternative program — Offloading fac ility, cost of which has not
been determined.

Wicomico River. The Wicomico River is located in the  south-
eastern portion of Chesapeake Bay on t h e  Delmarva Peninsula. It is
navigable aver a 14—foot deep channel 25 miles to Salisbury , w h i c h  has
access to the peninsula ’s railroad network and is a crossroads of t h e
peninsula ’s major Imig hways.

Waterborne commerce increased at an average annual rate of 4-~
during the 19-vs-ar period ending in 1967 , but ti -m is accelerated to 4.5%
over the last 10 of those tears. Commerce in 1970 was 800,000 tons .
Prospective commerce in excess of 1,600,000 tons is not expected through
2020 . The existing project is considered ade quate to handle the e ’xpe ’c t e ’ d
tonnage . Therefore , no development program is proposed for tIm e Wicom i nno
R hve -r .

TA BLE K — 7 2
PORT SUMMARY — WICOMICO RIVER

PROJ ECTED RAN G F OF WATERBORNE Ci )MMI’IRC h -I

l~ 7O 1980 2000 2021)
Mi j i j ons of Tons 0.8 1.0—1 .2 1.6 1.6

1) 1- lU! -  I , t ) l ’ M i - I N ’ I ’  I’R Ot ;RAM

- developmen t t ru g  m liii i u-i cons ide- re -il lik e I v

f l — h i 
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River . The cities of Dermton , Cambrid ge and Easton mi re
ports served by the Choptank River or its tributaries on the It euuIi nSula.
The Choptank is navigable  for over 50 miles with natural deptims exceeding
12 f ee t  in al l  but 8 or 9 miles of waterway extensions or port access
channels . There is an a u t h o r i z e d  project for the river which provides
fo r  an 8 to 12 foot channel to time : huead of navigation at Greensboro .
The Tred Avon project wil l  provide for a 12—foot channel to Eas ton when
conupleted. Also , the Sta te has dred ged a 25—foot channel to the port of
Cu -mb r id ge.

Waterborne cotnmerce was s t a t i c  on time average over th in  19— c-oar

period ending in 1967 but was increasing at an average annua l rate of
3% over the last 10 of those y e ars. Commerce averaged 520 ,000 tons for
the  three  ye ars prior to 1968. Commerce in 1970 to ta l led  620 ,000 torus ,
nuost l y pe t ro leum produc ts , f e r t i l i z e r s, c o n s t r u c t i o n  m a t e r i a ls , f i s h  and
shel l f i sh , and slag .

The present projects i re ;  ex p e c t e d  to be m i l m i e  to hmandle pros-
pective commerce wimich is not  e x p e c t e d  to  c t - m c e e - d  1.3 m i l l i o n  tons . There-
fore , no development program is considered l i k e ly .  hiuwn m’u -r , consideration
should be given to Federal  takeover and u n a i n t e u - m n m n m n e’ of t he  S t a t e  n r u -j e c t
to the port at Cambrid ge.

TA BLE K -7 3
PORT SUMM ARY — C I I O It ’ I ’ -\NK R I V E R

PROJECTED RANCh-I OF WATER B ORNE COMM ERCE

1970 1980 2000 2020
Mi l l ions  of tons 0 .6  0 . 7 — 0 . 8  1.2-1 .3  1.3

Dl - l\ m Kl 01’MEN’T’ PROGRAM

Ni ) development  program is considered l ike ly .  hi nmw em’ c ’r , Cons’  m n l i ’rat  ion
should be given to Federa l  t akeover  of t i m e  S t a t e ’ s p r o l c ’ c t  a t  C m u m b r i d ge
H a r b o r .

N m m n t j c u k eu R i v e r .  Time N m i ; m i i c o k c  R i v e n  and i t s  t r i b m m t a r i e s ’
se rve T m - u - s k i n , Bivalvet , N u ’mt icok c , Blade and Si ’ i I  u -rd  on t ime  pen i n s u l a .
Ti - mere-  a re  f ive Federal  p r o j e c t s  in t i m e  b a s i n .  Thu s N m n t i c o k e  R i m - - n  l u r o l —

ect provides f o r  a 12 — t  u-ci t deep c i m a n n e l  f o r  mm ‘uU ~~- ’i  ii’ d i s t u - n n - e ’ t m  Seat  m m m l ,

M d . ,  and fo r  a 6 — f o o t  nn hm - miiut e ’I in t i m u ’ S ui t m u s t  Fork I m u m  - m d i s i t m m n u n u - u - I  16
mi les  . The B r u m m i d  Cr c - i -k pro c - c t  c x  t~ i ’ t m n l u -  f ru -ni  t i e ’ N n m u i  t i coke R i  t’e’r - m l  m i l e ’

3 - 1+ over 8 m i l e s  t u m  L au r e l , M l .  I t  p r u u t - i d e -s n u c h u , m m m u m m ’ l  8 f e e t  d o e - p .  1D m , -
a r eu also t hu r e - em p r o j t c t s ’  p r u u m m ’m u l m n i - nie ces’s I rum b ut t h u  r i v e r  to  I O u -  I m u - - t e r n

K — l b  8
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Sluo re ; at Nminticoke , Bivalve and Tvaskin. The f i r s t  two p r o j e c t s
provide a 7—foo t du t p t l u , wh ile a 9 — f o o t  d e p th  is p r o v i d e u d  to Tyask in.
Th ese th ree  ha rbors  repor t  f i sh  and occas iona l ly  p et r o i e ’ c m i un and are
used for  ru -c r e- at ion .

W a t er b o r n e  comnuerc e has grown strong ly and ste ;meiil y over time
19—year period ending in 1967 , averaging 4.6% annually . Commerce
averaged 383 , 000 tons for  t h e  timr e e years prior to 1968. flue - 1970 corn
m ern : e’ cn nu s  488 , 000 tons ; three—fourths petroleum products , and the re—
uruaind er  pulpwood , grains , or waste. Prospective coumumerce is not e x p e c t e d
to exceed 1.3 million tons b y 2 0 2 0 .

Ti-me existing Federal projects are expected to adequately :m;cet
the needs of the prospective commerce- . Therefore , no development pro-
gram is proposed for time Nanticoke River.

TABLE K — 7 4
PORT SV~2 1-L-\RY — N A N T I C O K E  R I V E R

PROJ ECTED RANGE OF WATERBORNE C OMMURC I

1970 1980 2000 2020
Mi l l i ons  of Tons 0 .5  0 . 6 — 0 . 8  0 . 8 — 1 . 0  1.0— 1 . 3

DEVELOPMENT PROGRAM
No development program is considered likely.

Pocomoke River. Time Pocomoke River empties into Chesapeake Bay
near  i t s  m o u t h .  I t  u nit -; n a t u r a l  d e p t h s ’  of 9 l e n t  f o r  26 mi les  w lu i c lm  imave
been ex tended an ad dIt i o na l  4 mi les  to  time city of Snow Hill , which is a
l m m i ’ t b e - r i n g  m : e m i t c ’r .  lim it river mouth is exceptionally unstable , requiring
maintenance dredging e v e ry  two or t h r e e  y e a r s .  An a u t lm o r i z e d  11—foo t
Fed era l p r o j e c t  luas r e c ent ly  b e e t u t  u -laced  in t ime  i n a c t i v e  c a t e g o r y .

F at e  rbu -rne c o u n m i m m e r c e  g rew m t an m m v e - r a g e ’  annua l rate of nearl y
521 d u r i n g  tIm e 19 m ’ e m m r s  e n d i n g  in  l Y 6 7  bu t  ove r t i m e  l u s t  1.0 ; m f  t t m o s ’ u ’ y e a rs
t l t e  av e rag e- i m m m n r c a s ’ e  was ’ only 3. 3)1. llm m u u i imm e ’rc o ave r mg et d 115 ,000 tons  I c - n

- c -  t l i r e - c ’ ve in s ’  p r i o r  to 1 1 D b .  ‘ID e 1070 commerce ’  Wa,—, 171 , cI De ) I m m m i s ,  tW m m—

— t h i r d s  t u ; n e ’st p r o d u c t s  au u ni u - u u e ’ t i  f t h  p e t r o l e u m  p r o d m u c m ~ . I n e m s ’ p c - c t i v e ’
co nuuuer ce is not ex p e c te d  to e x c e e d  700 , 00,)  t ons  Dv t i m e ’ y e - m r  2 0 2 i ) .

) ‘ m t u u x , ’n t  k i m - c - n .  Time l m , m t u x c , m m t is l o c a t e d  j u s t  s ’ o u t l m  of ta l  t i n ; m m m
mi nd  navigable for 50 m i l e s  wi t lu n m i t u r - u l d e p th s e x c e e d i n g  10 I c - i t . A num—
her of t r i b u t a r y  cn u ’ m -ks nea r  i t s  m o u t h  have been d e v e l o pe d  I m ’r r , ’c r , - , m —
t tonal  boa t  u - m g mi t -md m , m m ’ t -  a ccess  c l u - u n n u n i s  of 6 I i-m t . A I’ . S .  N n m v , m l  ,‘\ i r
Base l i m u ; u t i -d along i t s  s ’ i u u i r i ’s’ is’ t h u  t t ; , u  or u n m i r m t m m c r C i ; u l  m i s e r  t u l  t i m ’ w m t u ’ r—
way. .Tet f u e l  alone ex c ee d e d  50% u m f  h u m ’  - 1970 re-port -cd t m m u u u m a g m ’

1<— 1 l u ’)
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TABLE K-75
POR’l’ OL ’ M,MARY — POCOMOKE RIVER

PROJECTED RANGE OF WATERBORN E C OMM h - IRCL

1970 1980 2000 2020
Mill ions of Tons 0 .2  0. 2—0.3 0.~1 + _ uJ.5 0.6-0.7

DEVELOPMENT PROGRAM

No development program is considered likelu-’.

• TABLE K — 7 6
— 

PORT SU M M A R Y  — p A I ’L X I :N ’I  R I V E R

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 ~980 2000 2 0 20
Millions of Tons 0.1 Not projected.

DEVELOPMENT PROGRAM

- 

- 

No development  program appears  l ike l y .

Commerce grew at an average annual rate of 7.40 during time 19
years ending in 1967 bu t  slowed to 4 .9% in the  las t 10 of those \ e - , m r s .
Comnuerce averaged 150 , 000 tons fo r  the three years prior to 1968. The
1970 commerce was 138,000 tons , mostly ~et fuel and other petroleum com-
merce .  Commerce has not  been p r o j e c t e d  due to the  e un cc - r t ; m i n t v  in needs
for  time Naval base. [however , with or w i t  ) m n m i i  t t i me base , natural depths
s i -mould be s u f f i c i e n t  f o r  all p rospec t ive  c o m m e r c e .

RECREATIONAL BOAT ING

C i m e ’ s ; m p e ’m u k e  b ;u~’ is  one o f the  f i n e s t  i r e - is ’  f o r  n i - c  n c ’ n m t j o n a l
— -

‘ 
b o at  ing in time North Atlantic Region . pm i m u m m m n  i Lv because ’ of t h u e  s co res  01
r iv e rs’ f l o w i n g  h u t u m  i t  wimich  p rov ide :  s h el t  i - r e d  a reas  fo r  l aunch i n g  ramps
am mu l mar  m u - s  and m i a m i  provide acc:ess t i m  t h e  B~uv ‘s open r e -u - cl u es.

M;m umv o f the  c r e e k s  and r i v e rs wh I elm s u p p u m r t  b u u , t t  i nc .  re m- m u l m u r  l v
re -port commer ci ,- m l en u u m’ mnm i - r c u - , p ri ni ari l v fis h , siue l l t h s I i , cons t r u u - t  ion
n’m ;it er j, m ls mur pet roleum . By t i m e  same t u u k e ’fl , uumanv conmm ercma i w i t  e n e m y : ,
signil l i t - m i m I  t i ’ u - r u t , m t j u i m i , i l  l u - m u t i n g .  Nar m t i c ok e  Is  t i m e - bes’t exn uu- tm ’le , w i t b m
, m l u u , - u - u - t  100 pe r m um u m m i - m u t  l - u - r t l i s ’  or n mt - ’- -n, uec ’s mind t I u i , - u -  l a u r u e t i m  h f l g  I,mul i ;ms
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The mainland coastal plain has 214 public boating fa~~i1itiesw it iu  about 14 ,000 permanent  slips or moorages and 133 l m m u n c h i n g  f a c i l i t i e s ’ .

The pen insu la  h a s  125 pub l i c  b o a t i n g  f a c i l i t i e s’  w i t h  aln’ - -~~
5 ,000 permanent slips or mmmoorages and 93 launch ing facilities.

Pr iva te  funds  have provided most of t ime  f a c i l i t i e s  e m - m i s ’ t i u m g
now , and can be expected to s a t i s fy  the demand of t i m e  f u t u r e  w i t i m  a
mininuum of public funds.

TABLE K—77

S L”P-IARY — AREA 18

C ()MMERCIAL NAVIGATION

PROJ E CTI -ID R A N C I - OF WATERBORNE C O MMI - IR C I ,

1970 1980 2u 00 2020
M i l l i o n s  of Tons 513 ; i 58.7—68.6 7 1 .1— 1 1 1 . 9  8 8 .5— 1 80 .9

IN I T I A L  CAPITAL COSTS

1980 2000 202 0
Mi l l ions  of Dollars  120 150 —

Costs simown a re  fo r  cimannel improvemen t .  Cost of t i me  alternative
progranu of o f f  load ing  f a c i l i t y  fo r  Ba l t imore  Harbor  has not b e e -mu e a t  io , m t e d .

RE CREAT I ON ,\ l .  B O A T I N G

PROJECTED PL I-I A SI ’RI-I  CRAFT

1970 1980 .~~j Q ( ~ 2 020
Re-g is ’ti -rn’ ui Craft* l u i , 000 50 , 000 72 , 000 °l , td ) I m )

Totm ml Craft 93 .000 113 ,000 200 , 000 27b ,000
*DeLme~m mneu — all motor boats; Mnmnv land — over 7 . 5  E u p ;  V i r g i n ia —

10 or more- hp.

I N I T  [,\ h ( u \ l m ITAL COSTS
( m i l l i u m n u -  u - I’ d o l l a r s )

1980 2000 20. ’; )
Berths 1 1. 1  8.9 h2. m -
I. m mmcli i ng F m - - [lit h-s U. 0 4 7 . 3
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TABLE K-78
SUMMAR Y — SUB—REGION E

C td ’P-IEROI AL_ NAV I GATION

PROJECTED RANGE OF WATERBORN E C u ) M , M O R C I .

1970 1980 2000
M i l l i o n s  of Tons 53.4 58.8—65.6 69 .1—107.6 b4 .1— 17g .2

I N l ’r l A L  CAPITAL COSTS 1/

1980 2000 2 u u 2 c
Millions of Dollars 120 150 --

1/ Costs shown are for channel improvements. Cost of alternative m m rm - gr . - m u ~
of o f f l o a d i n g  f u - c i l i e m -  f o r  B a l t i m m u r -  h a rbor  luas  no t  been i -st it n; ,m tc -d.

R E C R I . A ’ l ’ I O N A I ,  BOAT iNG

PROJECTED P L EA SLRI - 1  CRAFT

1970 1980 .1000 202 0
Reg i s t e r e d  C r a f t *  05 , 200 94 , 00 0 117 , 000 l-, 7 ,~~~u-
F e t a l  C r a t E  161 000 197 , 000 ~45 , O0 m i 488 , cO

*Penrm sy lvania 0 New Jersey — all motor b o a t s ;  P m n v l , m u u n l  — ov e r  7 .  5 i m p .

I N  I l l  -\ l. CAPITAL CO O 
(m i l l i on s  of d o l l a r s )

900 2 n ) i ) ) J  20. ’O
B e r t h s  11.8 11.  u 15 . 1
Launching Facilities 1.2 5.7 -5. 0

T’
~~

”
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’
~~~
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SUB-REGION F

Sub—region F ranks fourth among the NAR Sub—reg ions in t e - n r : i ~ m

of commercial navigation activity, which is significant in timat more- t E , m m :

half of the commerce consists of major coal exports from Hampton R e u m m i l s .

Despite some physical constraints , ti-me future of timis activity is strong .

Recreational boating is moderate and expected to keep pace with the
Sub—region ’s economic growth .

COMMERCIAL NAVIGATION

The James and York Es tuar i e s  in Areas 21 and 20 , r e s p e c t i v e ly ,
offer time best potential for continued navigation development because

of their available depths and existing facilities.

RECREATI ONAL BOAT I Nb

The Are-as are about equal in their potential for recreational
boati ng, which is moderatel y high. Each Are - ,u in Sub—reg ion F has exten-
sive Bay f r o n t a g e , b u t  genera l ly poor a c c e s s i b i l i t y  and r em ote ’  l o e n , m t l o n
with respect to population centers .

K — 1 7  I
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AREA 19. POToMAC R I V E R  hAS IN

Commerc ia l  navigation activity is limited . Recreational

4 boating is ex~ect ed to ke’e’p pace w i t h  t lue  Are a ’s general development ,
a l though  overc rowding  problems may become s i g n i f i c a n t  near the end of
the p lanni ng period .

Land Transportation

- — Land transportation strongl y comoetes with commercial navi ga—
tion and can be expected to inhibit its diivelopmen t . The Chesapeake and
Ohio Canal , which connected the Nation ’s Capital and Cumberland , Nd., and
transported over 900,000 tons in 1876 , was closed in 1924 due to compet i—
tion from land transportation . The map of Ar e a 19 (Figure K-30) sh ows
time existing land transportation pattern . It can be thought of as an

— extension of the radial system of Baltimore. Land transportation ,
especially the rai lroad , is p a r t i c u l a r ly  c o m p e t i t i v e  because of the l u - c k
of development in the vicinity of the port facilities. In addition ,
Washington , D. C., is one of the cities that are served b y the Colonial
Pi pel ine  Sys tem , wimich  tends to compete withm waterborne petroleum .

W a t e r w a y s

Most of the water surface of Area 19 is formed by t i l e ’  Potomac
River and its tributaries , although there- are a few lakes in time mountain
valleys deep inland. Mos t of time re c reational and all of t lm e commerci al
navi ga t i on t ak es p lace on the  Potomac. Above Washington , D . C. , time
r i ve r passes over f a l l s  and through mountains and tends to be shall ow
and narrow . The river is approximately 20 feet deep in time vicinit y 0
Washington , D. C. , and gets progressive-lv deeper towards time mout h where
depths between 39 and 92 feet can be found. The river varies in w i d t i u
f rom 1,000 feet at the Iuead of tide near Wash ington , D. C., to about 6
miles at the mouti i where- it enters Chesapeake R A y .

Se rvi ce’ Factors

Commodity demand is generated by 3.6 million peop le’, m u m - r e ’ t han
h a l f  of whom l i v e-  wi th u f .n 30 mi les  of ti-me Pot u , mu m m c R Im - c’ r. Population
i i m - m u s ’ i t -,- a pproaches  12 ,000 per  s q u a re  m i l e  in the vicinit y of Wmis ’h iingt om u ,
0. C.

Stone , sand and grmmve - l mire - p roduced  in  vo lume  b u t  on ly  I -.
m i l l i o n  tot -ms m i r e ’  sh ipp e d by w m m t e ’ r n m - m m t  e s ’ .  A g r i c u i t u r u - , m I a - m i c u - I s  , m u i e h
m e t a l  i t m d u s ’ t r i u - s  a r e - pm te n t u u l mus ’ c ’ r s  m m t  n av i g m t l o n , h u t  I m i s t u - r i c -a l  i v ,
h im iv u- not m m c c cl sh I p I rmimu s ’p o rt . There i s  m m  s i m m i I i e u - l i t  consummp t ion u)

pm - tro I m urmu product a
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COMMERCIAL NAVIGATION

Commodity Distribution

Table K—79 clearly shows the importance of t u e  local sand and
gravel distribution and petroleum products. Mos t of the petroleum is
delivered to Piney Point b y bulk vessels and then transsh inped to barg es
for redistribution . The tonnage transshi pped has been estimated and
eliminated from reported waterborne statist ics for the river.

TABLE K-79
COMMODITY D I S T R I B U T I O N  — AREA 19

1955 1965 1968

Total — in 1000’s of tons 3,027 100% 3,802 100% 3,079 100%
Sand an d G ravel L 1,237 41% 2 ,095 55% 1,47 6 48 ,
Residual Fuel Oil F/I 464 15% 700 18% 991 32%
Distillat e Fuel Oil D/I 287 9% 312 8% 199 6%
Jet Fuel/Kerosene D/I 30 210 62- 236 8%
Paper F/ I  76 136 42 155 5%
Gas oline D/I 867 29% 336 91 76 21
Fish/Shellfish L 35 47 46 1%
Crude Petroleum F/I 213 7%

L = Local , F = Foreign , D = Domestic , I = Import.

Major  Por ts

Potomac River.  Time P o t o r m m m m c  c a r r i e s  a la rge  sed iment  load and
is sub j ec t  to shoaling in many p laces . Wash ing ton , I) . C. , and P im mev
Point , N d. , are the major  por ts  on t I m e  r i v e r .  W I m e - r e ’ u me- cu ’ss’arv, tOt ’ nat ora l
channel has been improved to provide a waterwa y to W a s h i ng t o n , D . C . ,  tim ,i t
is .~ u f u ’ i ’t deep and 200 fe em t w i d e .  The p r o x i m n i t \ -  of Ba l timor e ’ and m m m m e ’n—

e ral  lack of facilit y— deve lopment at Wa shimm m -t oru , D. C. , are - d iunra -n i n g
factors on navigation development m m l  t I m e  Po t o m a c  R i m - e r . w i u l c i m  ,m re ’ only
p a r t i a l  Em- o f f - - a t  by L m e ’ Je - e- p — d r m i  m t pe t m  m u l e um m hm m n d l i r m g  f a c il  i tv at l’iney

Point .

Waterbor ime commerce grew mit an - m v u ’ r m g e -  an n u a l  r i t e  of  2~1 u m v u - r

t i m e  lu ,_ v , ; m r  p e r i o d  m m mii ing  in 1967 h m m t  , s I u u ’ , s u u l  t m  0 . 8% d m u r i n g  t h e  I m u s t
10 ot those ‘‘ u - m r s  . Cu umnumuu ’rce ly e  r m m g u  ‘d ru b o m i t 1 , 600 , 00O torts for t I m e  i, O r -c ’
r e a r - u p r i o r  t - lYoS . Tue 1968 commerce was 1 ,100 , u- 0 -  t on s ’

A -~~~~~ - -~~~~ ---~~- -



TABLE K—80
PORT SUMMARY - AREA 19 (POTOMAC RIVER)

PROJECTED P~ NGE OF WATERBOR N E COMMERCE

1970 1980 2000 2 0 2 0
Mi l l ions  of Tons 3 .5  3 . 6 — 3 . 9  4 . 4 — 5 . 8  5 . 9 — ° . 1

DEV I- :LOPMENT PROGRAN

1970 2000 2020
Depth  ( f t )  25 50 1/ 65 1/ -

lmprovemenc Cost ($Million) - Cost not i-stiu~ated . —

1/ Development or o o r a m  calls f o r  an o f f s i m o r e  t e r ’ :u i rmal  in L I m e -  lower
Potomac R ive r  or in C ime- sapeake  Bay w i t h  en t rance  cimannels  to de -rut il s

shown . This would r equ i r e  r e loca t ion  of time C i m e s ’ m m~ue a k i - Bar- b r i d g e — t u n n e l .

RECREATI O NAl .  BOATIN G

The Potomac R i v e r  has m h i g iml v  i r r e g u l a r  sho re l ine  o f t e n  inL -r-
r u p t e d  b y creeks and emb mi v n me u rmts . Ti-me s u r r o u n d i n g  area is r ic im w i t h  h i i s—
torical s i t e s , many with readil y available mm ccess fronu the river. l i m e
population of Washuington . U .  C., gene-ra te ’s a g r e - a t  demand f o r  pe rmanen t
b o a t i n g  f a c i l i t ie s  and t i m e  n a t m m r e -  of t ime  a rea  r e q m m i u _ c-s a l a r g e -  n u i m b i - r  of
p u b l i c  l a u n c h i n g  s i t e s .  Along the  banks  of t ime  Potomac be- tw e -e n  ~

‘ iumiii n gto n .
D. C. , and Chesap eake Bay are-  95 b o a t i n g  f a c i l i t i e s’  w i t S  abou t  5 , 600 pc r u ’ m - m —
nen t  s l i ps or mo ora em e- a mind 68 p u b l i c  l a u n c h i n g  t a c i l i  t i e s ’

Demand f o r  f a c i l  i ti es  in t i m e  l o w er  I’ m m t  onuac can be e - x p i -c ted to
be n et  by p r i v a t e  c m l t e r m u r i s ’ e  , b u t  f a d  l i t  ies in t ime  upper  p a r t  u - I A r t - i
19 , wh ich mmi v not r ece ive  i n t e n s i v e  muse , mig l mt h e - s t  he’ d e v m ’ l o p u - u i  by
p u b l i c  funds . Launc lu  ing fad  l i t  i es nmav h e ’ ‘ m r  I i cularlv I m i n o r  t a u t I im
view of the I m i r g e  number of a m mn u a  1 sum mmme r t o u r i s t s
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TABLE K-8l
RECREATI O NA l ,  SUMMARY — AREA 19

RECREATIONA L B O A T i N G

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Craft * 45,700 55 ,200 79 ,900 I 0 7 , 5 u ( )
Tota l  C r a f t  83 , 500 94 , 000 163 , 000 22 0 , 000

*Marvland — over 7.5 hp .; West Virg inia — over 5 Op.;
Virg inia — 10 or more I m p . ;  D i s t r i c t  o f  Columbia — over 10 Op.

I N I T I A L  CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Ber ths  13.7  16.5 18.5
Launc imin g  Fac i l i t i e s  0 . 2  1. -u 1.1
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,- \R l Im\  20 . RAi’ I ’AI I AN , NO C IC A N D  YORK R I V E R  BASI NE

Commercial navigation is not e x p e c t e d  to become’ a s i g n i f i c a n t

activit y in Ar a 20 be cu - ems em of ph ysical  c o n st r a i im t s  mind t ime lack 01 g u m m d
land t r a n s p o r ta t i o n .  i-tc - c r e m m t i o m m a l  b o a t i m m g  nmav inc re-m u se to ‘mm e ’d c -r, mt e ’ lev e ls
with t i m e -  i mp r o v e m e n t  of p u b l i c :  access and f e c m i l ~~t ie s .

Lm m n d  I rasH por tat ion

‘lime m m m l ) 0 I A r e - m m 20 (Figure K—3l ) i ilus t rmit e u -i L l m ; mt land t r m uus —

p ort ion canno t  s u p p o r t  or compete wit h mm m l v i  ~‘ation for time - s l u r s  Ic  rc- ,m s’m )n

t h a t  i t  is m m l u m u s t  undeve loped . h u : m p r o v i - : m u i - u u t  of  t he  land t r a nsp o r t m t  hun
sm - s t e m  mai m- r e s u l t  in some re -d uce ’d c o u m ’m e - r c i a l  tr :i t l i c  b c ’caus i ’  of  m e - A r c - m m ’ s
p r o x i m i ty  to major  por ts  and i n c re as e d  r e c u : c m m t i o n a l  boa t  i m i g  b e c a u s e  of

I t s p rex j un i tv  to 2 m m  r a e  u r b a n  conc eum t ra t  i ( m i - m s  . h i m u w e - v e ’ r • t m e ’ mci j i m  r po r t iou
of t im e coi m u m - i r d i a l  r m m t  fic is crude oil i p u m u m u r t s  , which is not e’x p e - c t e ’d
to be a f f e c t e d  br l and  t r a n s p o r t a t  i u u m m  im p r u u v e - i : u e - u m t s  d ue to t h e  l a r g e -  i x e - d
p lant  Cave-s  t m : u e : m m t  i im t i - me  Yo rk town  r e f i~~e rv

W a t e rw a y s

Tim e -  e s tua rine po r t  ions of t ic - r i v e rs in A r e - i 20 ire- exception—
cil iv favorable to navi gation as time-v tend to be dee -p and side - . I l u m w u ’ m - i - r ,

ti me ’ re- m: m m i n in g pu m r t ions tend to be unfavorable fuccmmus ’e- ti me -v u - mia m i  r ap  l c h l \’
and l u m ’ c ou - i e  v e ry  s i nmious and narrow . Se mmr — -ui m uure eicp tmm s ’  e m  I time - Cit ui -mike -
Cmiv ru -ru n e- h i ’  ts’eie- um 8 and 20 c e  t . TO is c o n m p a re s  w i  t i m  c - m t  m m m i  r I uu e  d e p t h s  e’
I c  t w e a n  30 and 70 t e e - t

The ri are no known r e - s t r i c t  i u - im mm to d e e ’ p e n  [ri g t i m e ’  r i v e r ;  m u
Are,m 20 , a i t l u imug hu t i m e -  w u  t e r L m ml u Ic mm m ’ m u m m u m e l  t me -  ‘i m ’ r u , Rive r i s ’  s e v e r e - i c-
m i e - p r u - s a t - el .  D eep en i n g  i t  s i gumi ficant l y bec- m ’u uel m m m t u r . m l  d c - ; u I  u s ’  r m i - - i  t u e

p o s s i b i li t y  e m f  g r o un d  wm m t e r  cm m u t a m j n a t i i u n .  Time Ym u rk Eiv i- r , ,mhov e ti le ’

f u r l  m It We-st i’im iu mt , is c i m a r a c t e r i / m - eI by exte-imsiv e - m um ars h m la nd w i m i c l i  i s ’

di s t inc - I lv umm lavorab le - to au-vi g i l  i m u u m .

Rep eu rt emi ve ssel traffic im mi s remained n m i i t  e - e P - n u - m I lot h u m  t i  miS
nunmhm ,m rs dur I img - m rue-rio - i in wlm I cli ccn-u:’m e ’ rce gre- u- m t  i- ring iv irm d h u m  li -mg a
t r e nd I -u s i r u i c  l a r g e u r vessels. B u l k  v c ’ u - m s ’ e ’ i S  r u - I i e m c t  a s t  l v i  t v  m t  t I c -

~o r k t u - a m r u - I  i m m e - r y  wim i c h i is r e u s p o n - m  t b l e  f o r  w e l l  ov u - r m i S  I m f  t i m e S i t e - i ’ —

b o r n e -  c m u r u u - u e - r c e ’  r u - m u  rte ,-d ~ fl I l m u ’  -‘m r - - i . l i i i  t l u u u  r a n c u -  (hu m u S 1101, . l i m l  v e ’s ’s ’u -l

nov - u ma m m ts because  i t  ra rely e’ xcm - u ‘ml - - 2 f e e  I
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Service Factors

Ind ustrial activity of petroleum refining is a maj or factor of
the commerce reported for Area 20. Commerce also includes sand , gravel ,
grai n , stone and forest products , all  of whi ch have be en occasion a ll y
reported in commerce statistics , but onl y petroleum products are con-
sistentl y transport ed b y wat er.

There is no local market large enough to support diversified
navi gation . Fredericksburg, the largest cit y in the Area , had a popu-
latio n of about 10,000 in 1960 , and virtually all the other settlements
had populations of 2 ,000 or less.

COMMERCIAL NAVIGATION

Commodity Distribution

Table K—82 shows the enormous percentage that petroleum consti-
tutes in time commerce of Area 20. Crude petroleum , which is considered
to be insensitive t o  competition fromn nearby areas , I m m i s ’  a c c o u n t e d  f o r
more than ima lf the increase in tonnage in time 1955—1968 period .

TA BLE K — 8 2
-COMMODITY DISTRIBUt IoN — AREA 20

1955 19 b5 1968

Total — 1000 ’s of tons 892 lOO m 4,500 100% 5 ,600 10( 1
Cremd e’ P e t r o l e u m  F/ I  1,696 382 2 , 1b4 42

Gas oline D/ E  236 262 1,223 27% 1,44 1
Distillate- Fuel Oil D/E 36 42- 706 I b I  897 10 ’.
Residua l Fue l Oil DF/I .2m+ 32 189 292 52
Forest Products D/I 236 262 260 L u -  264 52-
Jet Fuel/Kerosene D/I 24 37~- 164 4% 123 22

Fish  C 100 112 33 1% 34
Chemicals 0/1 58 1% 95 2
Gr— iins DIE 16 2 ’  35 1% 30
San-i -‘ m u d  Grave -i 1~ 55 0 ’

F l ’ m u r c ’ i g n , D = Domestic , I = l , i u m ’ , m I  , I Import , E = I - x i u u - r t

Ma jo r  P o r t s

York Ri v~-r . Time York R iv e r has an e s t u a ry  35 m l i ~’s’ long w i t  5 m m
Fe d e r a l  p ro  l u - c t prov umh i u i g I u i  a ~ l mmmmm m me 1 22 l u - C t  d u ’ & ’ p  a imd ~ i ) ) 1  I u - c t is’ i d e  m s
fa r  m is ‘ i u - m r k t o w n . Thu I u e m ~~j u - I time- u S t  u m mr r ’  I S  I o i u ’ , - u .l by  t i m e ’  u m i u m l l  u u u n m t - u - I
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the  Pan munkey au -md ‘i l m m t t a p o n i  R ivers  which  h a v e ~ been improved for shallow—
d r a f t  m-m a v i g : i t i o n . TI-me Panmunkey R iver  p r m u j e ’ct  p rovides  a 7 — f o o t  d e p t h
f rom the  mouth  u p s t r e a m  about  47 miles , thence a 5—foot cima imne l to mile
51.6 , a l l  w i t h  a w i d t h  of 100 f e e t .  The M a t t a p o n i  p r o j e c t  pro m - i d e’s’ a

foot entrance cimanne l, a 9—foot cimannel from time nmoutim to mile 28 and
thence  7 feet deep an additional 13 miles .

Wmit erborne commerce grew at an annual  average of 132 over t i m e

19—rear period ending in 1967 , but has been rather static during L i m e
last 10 of those years . Commerce averaged 4,600 ,000 tons for t i m e  t h r e e -
years prior to 1968. The 1970 commerce was 4,700 ,000 tons on t u e  York
River , 5 , 000 tons on the M a t t a p o n i  River , and 54 , 000 on time Pamunkev
R iver.

TABLE K—83
PORT SIJ~Th1ARY - YORK R I V E R

PROJ ECTED WATERBORN F CO~ MERC E

1970 1980 2000 2020
Millions of Tons 4.8 5.7—8.0 8.0—13 .0 lO.O—2 l. 5

DEVELOPMENT PROGRAM

1970 1980 2000 202u
Ch annel I)epth (ft) 22 1/ 50 — 

-
—

Improvement Cost ($Millions ) — 2 -’+ — —

1/ Authmorized project is 22 f e m e t .  However , timere are naturmu l e he um’ ut hms
of about 40 feet along mos t of time channel. Therefore , du e - p c - m m  l i - mg  is
r e l a t i v e ly  inexpensive .

~~ pp ahannock  R i v e r .  The Rappahann ock R ive r  has a p r o j e - c t  d e p t i u
of 12 fee t  as f a r  as F r e d e r i c k s b u r g ,  107 m i l e s ’  m m p u - u t ream . ~lm u in t e n a nc e  i s
r e-qui  red above time 7 5 — m i l e  po in t  a u - mc i t h r m u m u ~m im shoal a r e - u s ’  it  ah u m m u t  t h e
4 0— u i u i l e  p o i n t .  Depths  up to 50 I e ’et  m i re  a v a i l a b l e  f o r  a f e w  nil h -s  I n t o
the  mout im of the  e s t u m m m r v  . Mos t of t u e  r i v e r ’s l u i r t s  and i i ar he ’u rs ’ a r e -
located wi t im in  the m i rst  Sc) cmi ic-s , i n c l u d i n g  t a r t  i r s ’  tru e-k • C r ’i ’ u ’ r m m - , m  is-
Crc - c-k , hi oskins Creek , Totuis’kev Crc-c-k , U rb ,muu -m Cr c- c-k ins 7 o t h e r s’ , ~i l  1 cci t im

F e i i e - r m m  I r u j e c t s  . There m i r e  16 towns ’ w i t h  t o t a l  l Y b u  p opu l~m t  io ns of
20 , 300 . ( ; u - iu c r a l lv  , the c reeks  Imm iv u - been dev eloped t or fish iing m m m d r cc ru - —
m m t ion f l e e t s .

G um-mm- m u m’ e:u’ du ’clj n ed  i t  an ,mve- r m m O , - , i i mn ual  r a t e -  of 1.6% 0\’ e i  t i m e
19—v e - m i r 

~
u - - i  lod emit i i m g  i n  191m / , m u u c~’e- c- u -r time- u l e c l i m m e ~cc e’h i ’ r m t  i ’ m I cm 7%

in t i m ’ -  la st 10 of t l i m m s e ’  n e a r s .  Conmmeu - o u ’  m v e ’ r m m g u el 210 ,00 tons ’ icr t h u
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three years prior to 1968. The 1970 conmumierce was 223 ,000 torus for the
Rappaha nnock Rive r , and nearly 64 ,000 tons to the river ’s ports and
harbors in the first 40 miles. Commerce Is expected to experience little
growth in the p lanning period .

TABLE K-84
PORT SITh~1ARY — PAPPAHANNOCK RIVER

PROJECTED RAN GE OF WATERBORN E COMMERCE

1970 1980 2000 2020
Millions of Tons 0.3 0.3 0.3 0.3-0.4

DEVELOPMENT PROGRAM

No development program is considered likely.

RECREATIONAL BOATING

Open non—urbanized spaces, the relative calm waters of time
estuaries and Chesapeake Bay, and rivers navigable for over 100 miles ,
make recreational boating particularly enjoyable in Area 20. There are
some 122 boating facilities along ti-me coastal and river shoreliume~~, with
about 2,500 permanent slips or moorages and 62 launching facilities.

Improvements most likely to be needed in this Area are launching
sites and access to them. which will undoubtedly require public funding.
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TABLE K—8 5
- AREA 20

C0MMI - :RCIAL N A V I G A T I O N

PROJECTED R A N C h  OF Nm\TERBORNE C0>LMIIRC[

1970 1980 2000 2020
M i l l ions  of Tons 5.1 6.0—8 .3 8.3— 13 .3 10 .3—21.9

INITIAL Cm\PITAL COSTS

1980 2000 2020

- - M i l l i o n s  of Do l l ar s  24 — —

R E C R E A T I O N A l  BOATING

PROJECTED PLEASUR E CRAFT

1970 1980 2000 202 0
R~’s i s t er e d  C r a f t * 5 , 400 6 ,000 8 , 100 11, 600
Tota l  C r a f t  8 , m~ ii l 10 , 200 15 , 300 21 , 200

*10 or more lip .

I N I T I A L  CAPI ’l \L  COSTS
( m i l l i o n s  of d o l l a r s )

1980 21100 202 0

Bert ims 0.4 
- 

1.~ 
- 

2 . 4
L a u n c h i n g  Fcu m - i l i t i e s  0 .4  1.0 1 .2
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AREA 21. IAIJ[S RIVER BASIN

Commercial navigation is a v e ry  large and i m p o r t a n t  a c t i v i ty ,
donuinated by coal exports , in Area 21. It is expected to grow desp i t e
some plmysica l development constraints . Recreationa l b m u m m t i n g  is ummo uc -rate
and is expected to develop w i th the Area , although it Lice’s incre-~m sin g
conflicts with commercial navigation and localized overcrowding problems .

Land Transportation

Land transportation comnpienments navigation in t ime- i iu: m e -s River
Estuary area from Richmond to Hampton Roads. At RicIm nm ou ’ci , navigation is
sormmewhmat limited due to restrictivo channel dimensions and cim anmuel curva-
ture . However , commerce at Richmuuond t e rmina l s  is ab ly , i f ld  e f f i c i e n t ly
handled and can be t r a n s f e r r e d  to t rucks  and ra i l roads  o p e r a t i n g  over
high—speed , h eavy—duty highways and rmmi l lines rad immting to all p o i n t s  of
time compass. The Hampton Roads port area , Newport Neuw s’ and Norfolk , is
a commercial navigation center well served by excellent railroad , s t o r a g e ,
sh i pp ing , sim ipbuilding and repair , and freight forwarding services and
facilities . (See Figure K—32).

l~a terways

The confluence of them James and Appomattox Rivers forms time
head of tim e James Estuary. Both of the r i v e r s  a re  ve r y  narrow , seldom
wider than 200 or 300 feet , and mire - general l r  s ima ll ower  t i - man  10 fee t au-md
very winding. The estuary is genermm llv about 30 feet deep, and several
miles wide in nuanr places.

Development of time estuary m c m v  he in hu ibi ted by  ~‘~ l mi cu ula r
tunnels which cross under time’ accems ’s ciuannel:-m to l i e ,  y ton Roads’ . ‘ l I m e -
huarbor tunnel betw em e um m Newport Ne ,cs  au -md N o r f o l k  p r e s e n t ly  limits ciuannel
dept C to 57 fe - u - L .  Them Chesapeake Rmm v Brid gc— ’lcu n :me’ 1 vIm i ch c o n n e c t s’
N o r  folk to time be Imarva Pen i ms mu l a , c f  f e - c t  i Ve iv  1 i mm m i t - - t ime ’ c l u o m n e l d c - p t  iu
to 5 f e e t , althoug h t i e - r e  is a sect b u m  60 feet below m uem un low w a t e -r
TI-me e s t u a ry  is generally i ce  t ru - i ’ m u m - m i e ’x oer  i c - n c  s ~i t i d e ’ r ui n e- u ’ I i - Ss ’
than tlu ree u feet.

Reported vessel trail Ic smu eg em s ’ts t im m i t all channels we ’re a d e q m um u te ’
for m : ( m u m m m m m u ’ r ce  navio,ition ds u - f  1965. Vii i is- past c i l m m n e m  1 i m m m; i’ u ’ve - u ’ m l t
n o t  h av e -  ~ I go I f [cant lv St  I m m m i  - i t  cmi  t i m e ’  g r u u w t  u of w i t  c r b o rn e ’ c o u u mm mme ’  r e- c-
t he re is no i m u m m i u t  lI m it ium e lm us ’ tr v h i m ; taken f u l l  ,i dv mnta m e m l  t i m e  1- u m i m m e  e e l
t r u u l ” e l m u u r t , - lt i omm c o st s ’  o t i s - r e d  by  the l a r e m u - i  \‘ u m m s ’ i m I s .  R j \ ’ e m’ t r a t  f is
app c ’.i rs t - u s -  b ce umu ll m u g I ncre  as’ L iu g lv o i r ge—c m r i  cmi L u  m l
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Service Factors

The industrial production of coal is tremendously significant
to navigation as the United States has been blessed with one of the
World’s largest known reserves of coal. Waterborne commerce is also
aided by the industrial activity in primary metals, and the mining of
stone, clay, sand and gravel.

Commodity demand is generated by 1 million people who live
within a few miles of the James Estuary . The magnitude of demand is
favorable to navigation. However, in the case of petroleum commerce ,
almost all of the tonnage to the Richmond area is by means of pipeline ,
not by water.

COMMERCIAL NAVIGATION

Commodity Distribution

The most outstanding aspect of Table K—86 is the preponderance
of exports which is not mirrored in any other port in the North Atlantic
Region. The second aspect of the exports is that they are commodities
which are relatively cheap and abundant on a World—wide basis , and there—
f ore, particularly sensitive to fluctuations in transportation costs .

TABLE K-86
COMMODITY DISTRIBUTION - AREA 21

1955 1965 1968

Total — 1000’s of tons 56,545 100% 57,687 100% 57,843 100%
Coal F/E 37,361 66% 38,752 67% 36,832 64%
Sand and Gravel L 1,272 2% 3,319 6% 4,100 7%
Grains F/E 950 2% 1,860 3% 2,150 4%
Residual Fuel Oil F/I 3,725 6% 2,897 5% 3,695 6%
Distillate Fuel Oil D/I 1,989 3% 1,565 3% 1,240 2%
Fertilizer F/E 512 1% 142 1,176 2%
Clay L 487 1% 367 1~
Jet Fuel/Kerosene D/I 1,118 2% 531 1% 617 1%
Gasoline D/I 4,892 9% 2,160 4% 1,861 3~

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

Major Ports

Norfolk. Norfolk is the portion of Hampton Roads lying to the
south of the James Estuary . The port includes portions of the estuary
and several rivers which pass through the town . U. S. Navy facilities
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are adjacent to the 45—foot deep access channel from Chesapeake Bay . In
the vicinity of the Elizabeth River , jus t to the sou th , are the pr inc ipal
coal and grain facilities of Norfolk served by the Norfolk & Western
Railroad . They have adjacent depths of 36 to 47 feet and are supported
by coal storage , grain storage and petroleum storage . Directly oppos ite ,
across the 45—foot deep channel, is Craney Island which has facilities
for handling containerized cargo. Adjacent to and north of Craney Island ,
a land fill disposal area for channel spoil was comple ted in 1958. I t
is estima ted tha t this area will be f i l led to capaci ty by 1979 . Improved
channels extend several miles up the branches of the Elizabeth River .
A 40—foot channel extends from the entrance channel as far as the Norfolk

• Naval Shipyard and major oil handling facilities supported by pe troleum
• storage (700,000 tons). A further channel extension at a 35—foot depth

term ina tes in a turning basin , which is the nor thern terminus of the
Atlantic Intracoastal Waterway , which extends to Florida . Other branches
of the Elizabeth River serve general cargo handling faci l it ies , shi pyards ,
yach ting club s, recrea tional boa ting , and commercial fishing flee ts wi th
access channels with authorized depths ranging from 18 to 35 feet.

Waterborne commerce grew at an average annual rate of 2.5% over
the 19—year period ending in 1967, bu t declined sharply to an average
grow th of only 0.5% during the last 10 of those years. Commerce aver-
aged 40,400 ,000 tons for the three years prior to 1968. The 1970 commerce
was 53,600 ,000 tons. As this represents an abnormally high total , it was
discounted when projecting the harbor ’sprospective commerce.

TABLE K—87
PORT SUMMARY - NORFOLK HARBOR

PROJECTED RANGE OF WATERB ORN E COMMERCE

1970 1980 2000 2020
Mj11~ ons of Tons 53.6 50.0—55.0 71.5—81.6 105.8—134.0

DEVELOPMENT PROGRAM S

1970 1980 2000 2020
Channel Depth (ft) 35—45 40—55 1/ 40—6 5 1/ —

Improvement Cost ($Millions) — 90 250 —

1/ Al ternative plan . Construction of a deep—draft facility in Hampton
Roads or offshore at an estimated cost of $450 million . In addition ,
consideration should be given to the deepening to a 40—foot depth of the
Southern Branch of the Elizabeth River.
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Newport News. A 5—mile long channel, which is 45 feet deep and
800 fee t wide, extends from the entrance channel at Hampton Roads to the
deep water of the James River. Newport News facilities are located along
the northern shore of the James River and include coal handling facili-
ties , general cargo facilities , and the Newport News Shipbuilding and

• Drydock Co. The facilities are fully suppor ted by the road and railroad
• network.

Waterborne commerce grew at an average annual rate of 1% over
the 19—year period ending in 1967 but underwent a drastic average annual
rate of decline of 4.2% over the last 10 of those years. Commerce aver-
aged 17,400,000 tons for the three years prior to 1968. Commerce in
1970 was 23,600 ,000 tons. As this is an abnormally high figure , it has
been discounted in projecting prospective commerce.

TABLE K—88
PORT SUMMARY - NEWP ORT NEWS

PROJECTED RA}~GE OF WATERBO RNE COMMERCE

1970 1980 2000 2020
Millions of Tons 23.6 17.0—25.0 23.6—30.4 37.1—50.0

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft) 45 — 53 58
Improvement Cost ($Millions ) — — 110 175

James River. From Newport News, an improved channel extends~ 90
miles through the James Estuary and River to a turning basin just south
of Richmond , providing a minimum depth of 25 feet for a minimum width of
200 feet. The authorized project calls for a 35—foot deep channel , 300
feet wide to Richmond Terminal and an 18 by 200—foot channel in Richmond .
Creeks and rivers are scattered along the river , mos t of which have been
developed for fishing and recreational craft and have depths between 4
and 8 feet. Dams across the rivers and creeks often prevent further
navi gation even if one ignores the shallowness of the streams.

Most of the commercial facilities are found just south of
Richmond and include transit sheds, warehouses , repair fac i l it ies and
petroleum storage.
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Waterborne commerce has undergone an almost imperceptible growth
over the 19—year period ending in 1967 and in fact was static over the
last 10 of those years. Commerce averaged 4,960,000 tons for the three
years prior to 1968. The 1970 commerce was 7,300,000 tons , mostly sand ,
clay , gravel, or fuel. Approximately one— third of the commerce travels
as far as Richmond . The 1970 commerce has been discounted in projecting
commerce as it is abnormally high.

TABLE K—89
PORT SUMMARY - JAMES RIVER

PROJECTED RANGE OF WATERBORNE COMMERCE

1970 1980 2000 2020
Millions of Tons 7.3 6.0—7.5 8.0—9.6 11.4—15.0

DEVELOPMENT PROGRAM

1970 1980 2000 2020
Channel Depth (ft) 25 35 —

• lmprov ement Cost ($Millions) — 60 — —

Little River. The Little River flows into Chesapeake Bay just
• west of Norfolk. Its waterway is 400 feet wide and has a project depth

• of 20 feet. The head of the channel serves as a terminal for rail facili-
ties of the Penn Central Railroad and has extensive marina facilities .
It has been proposed to build a Virginia Beach Industrial complex border-
ing the waterway .

Waterborne commerce shows an average growth over the 19— and
10—year periods ending in 1967, but this masks sharp declines occasionally
experienced in the middle of the periods. Commerce averaged 271,000 tons
for the three years prior to 1968. The 1970 commerce was 220,000 tons ,
all sand and gravel and crushed rock. Commerce [s expected to range
between 200,000 tons and 2,000,000 tons dependent upon waterfront de—

• velopments.

TABLE K—90
PORT SUMMARY - LITTLE RIVER

PROJECTED RANGE OF WATERBORNE COMMER~ E

1970 1980 2000 2020
~1il1ions of Tons 0.2 0.2—0.5 0.2—1.0 0.2—2.0

DEVELOPMENT PROGRAM
Not e~ t1mated . Dependent upon waterfront development.
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RECREATIONAL BOATING

As in the other Areas around Chesapeake Bay , the waterway con-
ditions of Area 21 are very favorable to recreational boating . Most of
the boating will take place on either the rivers or Bay because there are
no significant inland lakes. Between the coastal portion of Area 21 and
Richmond , there are some 90 boating facilities with about 3,000 permanent
slips or moorages and 66 launching facilities . Private enterprise can
be expected to satisfy most of the recreational boating needs .

TABLE K—91
SUMMARY - AREA 21

COMMERCIAL NAVIGATION

PROJECTED RANGE OF WATERBORNE COMMERCE

MAJOR PORTS

1970 1980 2000 2020
Millions of Tons 84.7 73.2—88.0 103.3—122.6 154.5—201.0

INIT iAL CAPITAL COSTS 1/

1980 2000 2020
Millions of Dollars 

- 

150 360 175

1/ Costs shown are for channel improvements. Excludes cost of the
alternative plan , for a deep draft facility in Hampton Roads , estimated
at $450 million .

RECREATI ONAL BOATING

PROJ ECTED PLEASURE CRAFT

1970 1980 2000 2020
Registered Cra ft* 28,000 32,000 40,300 49,700
Total Craft 44,000 51 ,000 77 ,700 125,000

*Virginia — 10 or more hp.; West Virgini a — over 5 hp.

IN I T IAL CAPITAL COSTS
(millions of dollars)

1980 2000 2020
Berths 2.7 5.5
Launching Facilities 0.2 0.5 1.0
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TABLE K— 92
SUMMARY — SUB—REGION F

COMMERCIAL NAVIGATION

PROJECTED WATER B ORN E COMMERCE

1970 1980 2000 2020
Millions of Tons 93.3  82 .8— 100 .2 116.0—141.7 170 . 7— 232 . 0

INITIAL CAPITAL COSTS 1/

1980 2000 2020
Millions of Dollars 174 360 175

1/ Costs shown are for channel improvements. Costs of deep—draft
terminals in Areas 19 and 21 are not reflected .

RECREATIONAL BOATING

PROJECTED PLEASURE CRAFT

1970 1980 2000 2020
Regis te red  C ra f t *  51, 000 61 , 200 88 ,000 119 , 100
Total Craft 91,900 104,200 178,300 241 ,200

*Mar\ ~iand — over 7.5 hp.; West Virg inia — over 5 hp.;
V i r g i n i a  — 10 or more hp.

INITIAL CAPITAL COSTS
( mi l l i o n s  of do l l a r s)

1980 2000 2020
Berths 14.1 17.9
Launch ing  F a c i l i t ie s  0 .6  2.4 2.
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