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FOREWORD

This sub- stu dy was undertaken as P art VII of the overall “Long Range Spoil Dis-
posal Stud y ” in the Delaware River. The overall study was conceived , created and corn-
pieced under the Philadel phia District Eng ineers , Colonel W .W. Wackin , P.E. and Colonel
J a mes A. Johnson , P. E. who had been directed to such an effort by the Chief of Eng ineers .

This part of the disposal stud y was prepared by Messrs. J .F. Phi11iD~ Lj~~rJ ç.
Cabl e, Lew is Caccese, P.E. , F.L. ~j  Ld, P~E~ and L.A. Duscha, P.E. of the Philadel-
phiã DThii [c t , an d was undertaken by the Long Range Disposal Committee as a Value

• Eng ineering proj ect. The princi ples and methodology of Value Eng ineering were emp loyed
in evaluating the authorized project and al ternatives for improvement of the Delaware
River Anchorages.

• The stud y is divided as follows:

PART I - GENERAL DATA ON THE DELAWARE RIVER furnishes the info rmation
and data on the Delaware River which is pertinent to the enti re stud y.

PART II - SUB-STUDY 1, SHORT RANGE SOLUTION evaluates the rema ining dis-
posal area capacity in term s of its remaining life , an d to recommend any further desirable
and acceptable disposal area developmen ts .

PART III - SU B-STUDY 2, NATURE , SOURCE , AND CAUSE OF THE SHOAL de-
develops in depth the basic data as to the nature of the Delaware River shoals , thei r
sour ces, and their causes. It is hoped that this knowled ge ma y reveal new concepts for
the better control of shoals.

PART IV - SUB-STUDY 3, DEVELOPMENT OF NE W DREDGING EQUIPMENT
AND TECh NIQUE identi fies the best in dred ging p lan t and dred ging techni que for Dela-
ware River dred ging mainten ance tasks now and in the fu ture.

PART V - SUB-STUDY 4, PUMPING THROUGH LONG LINES examines the merits
of transporting dredged materials many miles th rough p ipelines.

PART VI - SUB-STUDY 5, IN-RIVER TRAINING WORK determines the potential of
training work s for contro l of shoaling. It involves considerable model testing.

PART VII - SUB-STUDY 6, DELAWARE RIVER ANCHORAGES considers the
effect of man-made anchorage on shoaling problems and the merits of alternate solutions,
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SUMMARY

This is a reconsideration of the merits of enlarging Man tu a Creek Anchorage and
providing an improved anchorage off Reedy Point , Delaware and off Deepwater, Delaware
as authorized by the River and Harbor Act of 3 Jul y 1958. The reconsideration was made

• by analyzing current need , use of established anchorages , changing shipping patterns ,
the shortage of disposal areas , the mulcimill ion dollar initial cost of an chorages , and
their hi gh maintenance cost. The report concludes that further investment in enlargemen t
of anchorages would provide a benefi t to cost ratio olj 5t o l and is wichou t merit from any
reasonable vi ewpoint. -
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I INTRODUCTION

1a~e Delaware River  provides a corn- constructed at Port Richmond , Gloucester ,
mercial artery carrying over 100 ,000,000 Man tu a Creek and Marcus Hook , are a s i g-
tons of waterborne commerce a year over nif ican t  factor in the present shoaling
the improved portion fro m Trenton to the portions in the Delaware River.  The longer
Sea. Improvements made by the Federal anchorages at Marcu s h ook and M a n t u a
Governm~ nt  provide a 40-foot channel from Creek have a great impact on disposal area
the Atlant ic  Ocean to a point opposite probl ems at these locations , an d the aucho-
Newbold Island and thence 25 feet on to rized improvement at Deepwater and Reed y
the Trenton Marine Terminal , a distance Poin t will  further aggrevate an alread y
of near ly 135 miles. Supp lementing the cr itical disposal situation. Construction of
main shi p channel are 17 desi gnated an- these anchorages will involve removal of
chorage areas extendin g fro m Delaware Bay approximatel y 40 ,000,000 cubi c yards and
upstream to Philadel p hia. Six of these an- add a mainten ance load of 800,000 cubic
chorages are under Federal authorization. yards to the presen t annual dred ging re-
The remaining eleven being in naturall y quirements for this project .  Clearl y,  the
deep water for their intended purpose. Plate improvements not yet made must be re-
1 shows the location of these anchorages. stu died to determine if acceptable altern a-
This stud y is intended to review the re- tives exist to reduce the volume of dred g-
quirements for the six Federal anchorages ing requ i red and conserve the remaining
as presently authorized , disposal area capacity for hi gher priority

work in maintaining the main ship channelThe man-made anchorages , presentl y

II FEDERALLY AUTHORIZED ANCHORAGES

The need for anchorages in the lower authorized a 35 foot deep anchorage at
Delaware River was demonstrated earl y in Marcus Hook. The Act of 2 March 1945
the proj ect. Part I - General Data for the increased the dep th s at Mantu a Creek and
Delaware River , of the stud y con tains a Marcus Hook to 37 feet and called for en-
history of the development of the project. largement of these anchorages. Further , on
Federal leg islative acts most pertinen t to 3 Ju l y 1958 this Act created new anchor-
the anchorages are the 3 Jul y 1930 Act ages at Reedy Point and Deepwater Point ,
which authorized anchorages at Port Rich- called for enlargement and deepening of
mond and Man tua Creek to a 35 foot depth Marcu s Hook and Man tu a Creek to 40 feet
an d an anchorage at Glouceste r, N .J . to a deep and 2300 feet wide with mean lengths
30 foot depth. The Act of 30 August  1935 of 8,000, 5,200 , 13,650 and 11,500 feet 
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respectivel y. The District ’s report of June  studies were conducted which developed
1955, which fo rmed the basis for author iz- the existing and projected commerce , yes-
ing these latter anchorages , concluded that sel traffic , anchorage use, accident records
there was a need for additional and im- and a projected ratio of annual tang ible
proved anchorages as a means to assure benefits to annual costs of 1.03 to 1. A
full safe and economic use of the waterway . synopsis of each major separabl e reportable
In support of these recommendations , i tem is presented herein.

• III WATERBORNE COMMERCE

- 
The Philadel phia District ’s report of merce over the lower ri ver was made in the

• 1955 contained data indicatin g that corn- report. I t  was recognized that bulk cargoes 1
merc e during the period 1941 to 1953, for in particular , petroleum and iron ore , would
the reach Philadelphia to the Sea, in- increase as industry increased their re-
creased 95% from 30 to 58.5 million tons quirem en ts along the Delaware River.
During this sam e period , commerce be- Table I shows the waterbo rn e commerce by
tween Philadel phia and Tren ton , increased years fro m 1940 th roug h 1966 for the Dela-
by 25% fro m 6 to 7.5 million tons. Projec- ware River from Tren ton to the Sea. Water-
tions of commerce were made , in the 1955 borne commerce ic~ 1966 re ached a total of
report for the Philadel phia to Trenton sec- 105. 2 million tons or 60% increase over the
tion , which indicated commerce would 1953 fi gures used in the District ’s report
average 12. 3 million tons over a 50 year of 1955.
period. No numerical projection for corn-

IV VESSEL TRAFFIC

The District’s report of l955presents amounted to 6,783 tri ps. While numerical
stat istics on the number of vessel tri ps by projection was not included in the report ,
draft for the years 1948 th rough 1953 in- general statements indicated increases
clusive. Table II and Tabl e III contain could be expected in the number of vessel
detailed breakdown of vessel tri ps by draft tri ps. The report of 1955 did state that
for the proje t ts Delaware River , Phila., to vessels in excess of 32 foot drafts could
the Sea and Delaware River , Philadelp hia be expected to increase fro m 771 in 1953
to Tren ton. Taking 1953, the last year to an average of 2120 annual tri ps over the
used in the statistical informati on , the life of the project , estimated at 50 years .
total vessel traffic over 20 feet in draft

2
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The numberof vessels in the category years 1954 to 1966. Table V contains simi-
of 32 feet and over in draft had shown dra- lar information for the project Philadel phia

• mati c increases for the period of the report; to Trenton. Total traffi c for over 20 foot
they had gone from 102 tri ps in 1948 to 771 drafts has gone up by some 20% to 8, 174

* trips in 1953. Table IV contains the num- tri ps in 1966. However , the vessel tri ps
ber of tri ps by draft of vessels using the over 32 foo t in draft  have more than dou-
Philadel phia to the Sea project for the bled to 1,638 tri ps.

V ANCHORAGE USAGE

• Previousl y authorize d anchorages at age of approximatel y 5 per day. The an-
Marcus Hook and Hantu a Creek , wi th depths chorage was reported full on 22 days or a
of 37 feet , were considered capable of ac- total of 86 hours during this sampling
commodating vessels having a maximum period. On an annual basis , it  was est i-
draft of 32 feet and lengths of 5OC~ feet. It mated , there would be 14 days per year
was considered that vessels exceeding this when the anchorage would be full and there
draft aid lenZt ”I would be unable to anchor , would be an estimated 70 ships delayed
with safety , in either of these two anchor- waiting for space in Marcu s Hook
ages or in any desi gnated anchorage area Anchorage. Similarl y ,  the use of  Man r ua
upstream of Delaware Bay. As previousl y Creek Anchorage , as determined fro m Coast
indicated , vessel trips for shi ps larger than Guard reports was estimated at 3.75 shi ps
32 foot in draft  had alread y reached 771 per day . There were 6 days per year when
in 1953. h azardous navi gation conditions the anchorage was full and it was estimated
were cited as a primary need for larger that 23 shi ps per year would be delayed
anchora ges. It  was considered that navi ga- awai r ing sp ac e at Mantu a Creek Anchorage.
tion became increasing ly dangerous when To veri fy current usage at the an-
horizontal visibili ty reduced below ~ of chorage , a check was made during the fi rs t
a mile. Reports by shi pp ing interests half of 1968 which indicated that the aver-
claimed delays due to lack of adequate an- age usage was something on the order of
chorage facilities for deep draft vessels 1/3 of a vessel in Marcus Hook Anchorage ,
and congestion of the existing anchorages, with the longest vessel being 777 feet 9
The quaran tine area at Marcus Hook An- inches in leng th. This is certainl y a far
chorage was noted to be a particularl y di fferen t usage pattern than did exist in
acute con gestion problem due to its use as 1953 or was projected at that time. The
a quarantine tieup area. Samp ling of the authorized enlargement of Marcus Hook
vessels anchoring at Marcus Hook , du ring Anchorage was contemp lated to accommo-
the time the report of 1955 was prepared , date six vessels of 800 foot in length. A
for a 92 day period , indicated that a total check in 1968 of Mantu a Creek Anchorage
of 435 ships used the anchorage at an aver- indicates that the average usage of 3.75
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shi ps on a dail y basis in 1953 had de- mile reach of the Delaware River fro m
creased to 1.58 shi ps dai ly, with a maximum Bombay Hook Point to the mouth of the
vessel length of 829 feet 8 inches. It is Schuy lki ll  River. These anchorages would
interesting to note that even without  en- accommodate a total of 16 ships with
largement that vessels in excess of 800 lengths of fro m 600 to 800 feet. A si gnifi-
feet are no u’ using MantuaCreek Anchorage. cant facto r in usage of the Marcu s Hook
Contemp lated enlargement of Mantua Creek Anchorage in recent years has been a mod-
Anchorage was to accommodate five ships ernization in quaran tine procedure s wherein
of up to 800 feet in length. The entire they are now perfo rmed at dockside rather
improvement contemp lated in the report than in anchorages which was the practice

• would provide a series of four anchorages when the ori ginal anchorage stu dy was
40 feet deep and 2300 feet wide spaced at made.
distances of 9 to 16 miles apart in the 55

VI ACCIDENT EXPERIENCE

The frequency of accidental collisions was $7 16,000. During this same time
that existe d in 1954 was calculated at 0.4 period from 1950 to 1954, Coast Guard
accidents per year. This calculation was records indicated 47 groundings in the
based on the fact that there were two colli- Delaware River between Philadel phia and
sions du ring the period 1950 to 1954, pro- the Sea. Anal ysis of these records m di-
ducing the average of 0.4 accidents per cated that ei ght groundings could be attri-
year. An average of 690 trips per year , by buted to the lack of suitable anchorages.
deep draft vessels during this same time Total dam age to the vessels during the
period was reported. The projected increase period 1950 to 1954 was estimated at
in average annual traffi c of deep draft yes- $ 180,000. Total losses to the vessels due
sels, that is ore carriers and tankers , for to the groundin g damage du ring this same
the life of this project was estimated at period was estimated at $326,000. The
1430 additional tri ps annual ly. This pro- portion attributable to the lack of suitable
duces a total of 2120 tri ps annual ly. It was anchorage space was estimated at approxi-
estimated that the accident frequency rate matel y $55, 500 or $11,100 annually. This
would double when the traf fic would tri ple again was projected in the sam e ratio as
resulting in an acciden t rate of 0.8 for the the collisions and resulted in an estimated
ori ginal 690 tri ps or 2.46 accidents per average annual loss of $68, 200. A re view
y ear, for the pro spective total of 2120 of Coast Guard reco rds for the period 1953
tri ps. Monetari ly, this was estimated to to 1967 indicates that the most optimistic
amount to $1,761,000 annuall y. This again level of preventable accidents and delays
was based on the monetary loss due to the would have been in the order of some thing
two collisions during the time period 1950 less than $250 ,000 annuall y. Table IV con-
to 1954, when the average accident cost rains the yearl y experience and a summary

4
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of this information as extracted from the tud e than existed in 1953, desp ite in-
U.S . Coast Guard records. It should be creased exposure of more than double the
noted that this  indicates a lesser magni- traffic.

VII BENEFIT—COST RATIO

The estimated cost of enlargement of to S1,872 ,000. This was reduced to
\Iantua Creek and Marcus Hook Anchorage S1, 498 ,000 based on the assumption tha t
and the construction of Reed y Point and onl y 80~ would be eliminated as an esti-
Deepwater Point Anchorages , as contained mate of fu tu re  benefits to be associated
in the report of 1955, totalled S25 ,4T , 600. with the anchorage improvement.  This re-

• Individuall y, S7 , 522 ,000 was estimated suited in a bene fi t to cost ratio of 1.03
for Mantu a Creek , S10,796,000 for Marcus to 1. Since comp letion of the 1955 report ,
Hook , S2,846 ,000 for Reed y Point  and the cost of the improvement s have been
S3,382 ,000 for Deepwater Point Anchor- escalated to 29.6 mill ion dollars. Using
ages. Additional costs were S600 for the preventable accident f igure  as de-
changes in navi gational aids and S980 ,000 veloped from Coast Guard records and
for pipeline relocations. Benefits were 195’ throug h 1967, wherein accident delays
based on the estimated preventable acci- have been calculated at approximatel y
dents , groundings and delays being experi - S250.000 annual ly, a benefi t to cost ra t ioof
.~nced by navi gation. As previously m di- 0. 15 resu lts for this project.
cate d, the average annua l losses amounted

VII I DISCUSSIONS WITH
NAVIGATION INTERESTS

A ppendix A in cludes additional data As a follow up to Colonel lohnson ’ s
on a proposed deepwater terminal  as pre- request for the factual data the Phila-
sented to the J oint  Executive Committee dei p hia Marine Trade Association , a mem-
for the Improvement and Development of ber of the lo in t  Execut ive  Committee for
the Philadel p hia Port Area on r Februar y the Improvement  and Developmen t of the

• 1969. Appendix A includes presentat ions Philadel p hia Port Area , undertook to obtain
made by Colonel lames A. lohnson , Dis- info rmation relat ive to delays to shi ps due
trict Eng ineer  and Mr. Carl Cabl e, Assist- to inadequate  anchorages See A ppendix A
ant Chief , Operations Division , on the for copy of their  notice of 11 March 1969).
Delaware River , Philadel p hia to the  Sea Onl y two responses were received. Both
project and the anchorages included therein shi pp ing fi rms indicated they had no

problem.

S



r

IX CONCLUSIONS

Thi s sub-stud y has developed the c. The projected increase in accident
rationale presented in the study of 1955 experience in the basic report has not come
for impro ving the Federall y authorized about and in fact has dropped belo w the
anchorages at Marcus Hook and Ma ntua level of 1953. Factors which have con-
Creek and construction of new anchorages tr ibuted to the decline in accidents are
at Reed y Point and Deepwater Point. Each considere d to be the imp lementation and

• s ignificant factor contained in this report widespread use of radar and brid ge-to-
h as been :~ vi ewed and up dated to present brid ge ra dio communications between the
time. The following conclusions are drawn p ilots , which has greatl y increased navi ga-
fro m thi s updating process. bility and safety during questionabl e wea-

ther conditions.

a. The traff ic  generated by large d. Use of presentl y available im-
vesse ls, namel y, tankers and ore carriers proved anchorages has declined substanti-
has gone up as projected ~ Vessel tri ps for all y since the 1955 stud y period. It has
those in excess of 32-foo t draft have in- become increasingl y evident that vessel s,
creased from 771 in 1953 to 1,638 in 1966. with drafts in excess of 36 feet , schedule
The average annual traffic over the life of operations to come up this river on a rising
the project was proj ected as 2, 120 tri ps tide and direct to dockside even thoug h
annually. The overall incre ase for vessels anchoring in Delaware Bay is required.
in excess of 20 foot draft , which mounted The present practice of quarantine inspec-
to 6,783 tri ps in 1953, has gone up by some tion at dockside rather than while the yes-
20% to 8, 174 tri ps in 1966. sel is in anchorage has reduced anchorage

re quirements.
b. Total commerce on the Delaware e. Shipp ing interests in response toRiver , Phila. to the Sea has also increased request have not furnished any factual

fro m 66.2 million tons to 105.2 million data , recor ds of economic loss by del ay
tons. A 60% increase in this same t ime or accidents because of limitations of pre-
frame, sent anc horage size.

X RECOMMENDATIONS

It is recommended that no additional demonstrated. Changes in vessel size,
work connected with the anchorage im- operating procedures and improvements in
provem ents authorized under Public Law navi gational assistance systems for the
85-500, 85th Congress S39 10, 3 Ju ly 1958 , nav igators has substantiall y reduced the

[ 
• 

be undertaken unti l  such time as need is requirements for additional and l arger
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anchorages in the Delaware River project , is recommended that al ternatives to en-
Philadelphia to the Sea. Proposals for fu r- largement of existing facilities be con-
ther improvements to navi gational systems sidered. Such alternatives mi ght include
in the Delaware River and the proposed mooring dolphins, provision of bow and
deepwater terminal in Delaware Bay and ste m anchors on ships to be anchored to

• offshore mooring systems for larger tankers ~ “it  swing of vessel and thereby increase
• could have a significant affect on anchor- present anchorag e cap acity, and some con-

age usage in the future, vincing evidence wh y holding of larg e
In the event need is demonstrated for vessels in lower Delaware Bay, rather than

• increased anchorage facilities in the Dela- using upstream anchorages is objectionable
ware River , at some date in the future , it or with economic loss.
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PRESENTATION BY COLONEL JAMES A. JOHNSO N ,
PHILADELPHIA DISTRICT ENGINEER ,

JE C MEETING , 27 FEB69.

I am p leased to meet with you today . I am al so p leased that Mr. J ackson arranged this
meeting because I need inpu t from all interested parties in order to do my job. Much of my
job is making recommendations on what best serves the public interest within the re-
straints of what is justi fiabl e and achievable. This is a more diffi cult responsibility to
fulfill th an merel y being in favor of everything that it  would be nice to have. It requires
evaluation of proposal s and desi res , justification for expendi tu res, and frequentl y an
assessment of relative importance.

With that  as a background I want to recognize that this meeting today is structure d
to discuss primaril y 5 items , o r projects , which are of significan t interest to the navi ga-
tion community . These are:

• 1. C & D Canal improvement.
2. Delaware River maintenance dred ging between Philadel phia and the Fai rless

works.
3. Advance maintenance in Delaware River to assure 40 feet dep th s at all times.
4. Anchorage improvement project.
5. Delaware River dimension stu dy, to include Deepwater Terminal in Delaware

Bay.
Each one of these items hav e their particular proponents, each one of these items

have their particular benefits; and each one of these items have their parti cular costs. To
this end Mr. Cable of my staff will make a presentation on the first four item s and Mr.
Sivard will mak e a presentation on the Delaware River Dimension Study and the Delaware

• Bay Anchorage.
The purpose of their presentations is to give you in capsule form the pertinent in-

formation and data which we have on each of these items. We hope to then obtain from
you the further information you may have on the merits and advantages of each of these
items. Options are valuable but hard statistics and economic data are best. There is no

• substitute, for hard economic projections to establish benefi t cost ratios for Congressional
Action. Such data delivered to us in written fo rm on the stationery of the ul t im ate bene-
ficiary of the project is the best supportin g evidence we can get.

I will now turn this over to Mr. Cabl e and Mr. Sivard. I will summarize thei r presenta-
tions when they are comp leted. After that I presume Mr. J ack son will desire discussion
fro m the floor. At this time I present Mr. Cable of my staff.

• (Colonel J ohnson ’s summary emp hasized the importance of submitting, in wri ting,
statistical data bearing on the projects discussed. Results of this plea are presented later
in this appendix.)
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DELAWARE RIVER , PHILADELPH iA TO THE SEA
Presented by

Carl Cabl e, Assi stant Chief Operations Division
JEC MEETING 27 FEB. 1969

In coloni al times the ports of Philadel phia looked like this. The channel at that time
was 17 feet deep. (Vugrap h)

Since then the ports of Phi l adel phia have gro wn until today they are the leading im-
port center of the United States and the largest oil refining center along the East Coast.

The channel too has grown — or , more properl y — been made deeper and wider. Today
we have an authorized channel 40 feet deep all the way from Deepwater in Delaware Bay
to Newbold Island.

As part of the contract we had for the uppe r Delaware River , maintenance dred ging
in the 40-foot channel in Phi l adel phia harbor was completed in Septem ber 1968 . Approxi-
matel y 80,000 cubic yards were removed at a cost of $92 ,500.

In maintaining ~iis channel we use three dred ges, the Comber , Goethal s and
Essayons . The Essayons , l argest of all Corps dredges an d one of the largest dred ges in
the worl d, comes to the Philadel phia area onl y occasional ly, and when she does she
usu all y work s in the Delaware Bay reaches of the channel. Most of her time is spen t in
Norfolk and New York harbor. The other two dredges however — the Comber and the
Goethal s — can both be seen on the Delaware River. Both of these dred ges have been
mo di fied to provide for positive retention and removal of dred ged material. This system —

known as direct pumpout — is a development of this district. Since we introduced this
system , our mainten ance requirem ents in this project have been reduced fro m 22 to 10
hcpper dredge mon ths.

Maintenance dred ging by the governmen t hopper dredge Comber in the 40-foot project
channel has resul ted in removal of ap proximately 4,500,000 cubi c yards during the first
two quarters of this fiscal year. We have the Comber working in the C& D Canal removing
serious shoaling in the land cut from St. Geo rges to the state line. This wo rk will be com-
p leted about 1 March 1969 and the dred ge will then be assigned to Marcus Hook Range.

Marcus Hook Range presents us with two pro blems. First , it represents the most
severe shoaling area in the Delaware River. Sho aling here averages about a foot a month.
We have experienced a dram atic increase (700%) since the Marcus Hook Anchorage en-
largement. We have to assi gn the hopper dred ge to thi s area several times a year and still
cannot maintain  full project depth. Frequ entl y, the channel shoals to as little as 34 feet
between assi gnments. Secondl y, our ability to provide better depths on Marcus Hook
Range is seriousl y hampered by existing rock fo rmations along this range.

During the initial construction of the 40 foot channel , rock was onl y ~moved to 40
feet. Thi s does not provide a cushion , or as we ca ll it “advance maintenance ,” for ac-
commodating any shoaiing and in fact precludes at ta ining a full project depth while
dredging~
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F We have had to go bac k and clean up some rock p innacles extendin g about 40 feet
along thi s stretch of the river — pinnacles which have often been located by a deep draft
vessel striking the obstruction. We have been working since last November on the last

• known pinnicles along Marcus Hook Range.

We have developed and su bmitted to the office of the Chief of Eng ineers a pr ogram
for develop ing a capability for providing project dep th in this proj ect. This program would
accomp lish clearing of rock areas and rap idl y sho aling areas to a dep th of at least 44
feet and the remaining channel areas to a depth of 42 feet . Total cost of this proposed
work is estimated at $31 million , the p hase to provide 44 feet costing $16 million and
the remaining work $15 million. The second phase of this program may lack just if icat ion
as an incremen t by itself inasmuch as the area of the channel covere d has a full 40 foot
depth a predominant amount  of time under present conditions. We presented this program
on a five year schedule, the first year being $2 million. No funds are presentl y included
in the President ’s bud get for FY 1970 for this work. The President ’s bud get reflects $5
million for this project in FY 1970; our capability on this project is $7.61 million in-
cluding $2 million for init iating the rock rem oval in the advance maintenance program pre-
sen ted above. The work proposed to be accomplished with this capabili ty in addition to
initiation of rock removal on Marcus Hook Range by contrac t is removal of shoals in Phila-
delphia Harbor by contract , and added work in Marcus Hook Anchorage by contract.

L 
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-: DELAWARE RIVER ANCHORAGES
P resented by

• Carl Cabl e, Assistan t Chief , Operations Division
JEC MEETING , 27 FEB. 69

I would like to review for you the au th orized improvement program to enlarge two
Delaware River Anch o rages and to create two new An chorages. These Anchorages are
shown on the Vugrap h(Ex p lai n each Anchorage and the improvement to be made at Mantu a

• Creek , Marcu s Hook , Deepwater , and Reedy Point) .

Let ’s take a look at some of the factors considered in reporting on this proposed
improvement. Of great interest was the increase in traffi c, particularl y the Deep Draft
Vessels, and the projected pattern for traffi c in the Delaw are River. In 1953, the year

- ‘ used as base in the report , the total vessel traffic over 20’ drafts amounted to 678 3 trips.
While no numerical projec tion was included in the report , general statements indicated

• increases could be expected. The report did state that , vessels in excess of 32’ draft
could be expected to increase fro m 771’ in 1953 to an average of 2120 annual trips over
the life of the project (50 years) . What has actually happened since 1953? Total traffi c,
over 20’ drafts , has gone up by 20% to 817 4 tri ps, while trips for vessels over 32’ draft
has more than doubled to 1638 trips . Commerce has also increased from 66.2 million tons
t~ 105.2 million tons (A 60% increase) in this same time frame. All of this data seem s
to be saying every thing we said is proceeding according to plan. But let ’s look at the
vital statistics for this improvemen t project. The enl argement of Marcus Hook Anchorage
was completed in 1966 at a cost of $8.5 million. This improvement is intended to ac-
commodate six ships of up to 800 ’ length. Rap id shoaling has prevented its full use .
In fact the buoys to mark the 900’ extension to the eastward have not been moved by the
Coast Guar d. Restoration of the improved portion of the Anchorage would require several
million dollars of maintenance funds. By way of comparison , Marcus Hook Anchorage
represents 720 acres of p arking area for vessels. This is big enoug h to hold the en ti re
East-West Runway at Philadel phia international Airport with room to spare.

What usage is Marcus Hook Anchorage averag ing? When the report was prepared in
1953 the averag e usage was 4.75 ships of up to 500 feet in length. The Anchorage was
desi gned to hold five ships. The report projected a requirement for six shi ps of up to
800 feet in leng th. A check of records for the first hal f of 1968 indicate that the average
occupancy was something on the order of one-third of  a shi p with the longest vessel
an chored being 777’9” in length . This is certainl y a drasticall y different usage pattern
th an did exist in 1953 or was projected at that time. We find the same pattern existing
for Man tu a Creek. In 1953, ave rage usage was 3.75 ships daily, proj ection was for five
ships of up to 800 feet in length. A check in 1968 indicated actu al usage of the An-
chorage had decreased to 1.58 shi ps daily with maximum vessel leng th of 829’8” .
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Even thoug h , the benefi t cost ratio was deemed not the prima ry factor in justi fy ing
this improvemen t. Let ’s tak e a look at what has happened in this area for this project.
We customaril y use the ratio of annual benefits attri buted to a project vs. the annual
costs or charges to determine the worth of a project. For this project the major tangible
benefi ts are reduction in damage and delay . The accident experience rate at the time
of the report was determined to be 0.4 for the period 1950 — 1954. This was based on
two major  accidents during this period. It  was estimated that the rate would double
while traffi c would trebl e, resulting in a new rate of 0.8 for those tri ps and projected to
2.46 for the antici pated tri ps. Thus annual losses of $304,475 in 1953 would be el im i-
nated by the proposed improvements , projected this became $1,498,0(E ($1,872,000 x
.80% eliminated by anchorages). This gave a benefi t cost ratio of 1.03. What has
happened? A review of coast guard records for the period 1953— 1967 indicates that the
most optimistic level of preventable accidents and delay s would have been in the order
of something less than $300,000. A lesser magnitude then existed in 1953, desp ite in-
creased exposu re of more than double the traffic. What wi th increased cost of providing
the improvements desired (now estimated at $29.6 million vs. $24.5 in report) a benefi t
cost ratio of considerabl y less than unity (actuall y 0. 15) now results for this project.

One pro bl em that was recognized in 1953 and which still exists today is the lack
of adequate anchorage facilities the Philadel phia Harbo r Area. The nature of the
presentl y authorized anchorage project does not appear to meet navi gation requirements.

ALE of this leads to the question “what kind of anchorage facilities are required in
the Delaware River ?” We have a $29.6 million program to create parking space for 16
ships of up to 800’ in length. Is this the answer ? We need your expert advice in this
matter.
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DELAWARE RIVER CHANNEL DIMEN SION STUDY
Presented by

Frank Sivard , Assistant Chief , P lanning and Repor ts Br.
JEC MEETING ,2 7  FEB. 1969

The Delaware River channel dimension s stud y is being made in response to a resolu-
tion adopted by the Senate Committee on public work s bac k in 1954. The resolution actu-
all y called for a stud y to determine whether any modifications should be made in the exist-
ing channel dimensions and anchorage areas.

• At the request of local mari t ime interests , we gave top priority to the anchorage
pro blem , an d submitted a report in 1955 recommending new anchorages at Reed y Point and

• Deepwater Point , and enlarged anchorages at Marcus Hook and Man tua Creek. The recom-
mendations were adopted by Congress in 1958. These are the anchorages which Mr. Cable
discussed earlier.

We init iated the stud y of the channel dimensions problem in 1956 with a public hear-
• ing at which Maritime interests expressed their views on the improvements needed. They

re quested that the channel be deepened to 50 feet (mean low water) fro m Alleg heny
Avenue to the sea and that the channel be widened fro m 1,000 to 2,000, as dictated by
con ditions in each range. There were no funds allocated to the stud y during fiscal years
1958 through 1963. Funds were again made availabl e in fiscal year 1964. When renewed -

intensive pressure by local interests suggested the urgency of the matter.

Since many of the factors bearing upon the stud y changed after its initiation , funds
allocated in 1964 were used to make a feasibility stud y to determine if there were any
justification for making  a full-scale detailed stud y. The feasibility stud y, completed in
June [964, considere d incremental channel depths of 40, 45 and 50 feet , with widths
ranging fro m 1,000 and 2,000 feet as requested by loc al interests. The stud y consisted
generall y of prelimina ry estimates of costs and estimates of transportation savings that
wou ld accrue to the port fro m the use of larger tankers to transport crude to the Delaware
River refineries. It was estimated that we would have to remove about 181.2 million cu bi c
yards of common material and 7.7 million cubic yards of rock to achieve a 45-foot channel ,
and about 315.7 million cubic yards of common material and 15. 5 million cubic yard s of
rock for a 50-foot channel. This compares to the total of about 863 million cubic yards
o f materi al that we have removed from the river since we firs t started dred ging in it , about
100 years ago . Total first  costs for a 45-foot channel , at 1964 prices , were est imated to
be $298,000,000, an d first costs of a 50-foot channel were $562,000,000. It must be noted
t hat those estimates are very roug h , and were based on the assumption that suitable dis-
posal areas would be available and that disposal would be accomp lished at a nominal
cost.

On the basi s, t he un i t  costs for dred ging and disposal , at 1964 prices , were est i-
mate d to be about 90 cents per yard for p i peline dred ging and 50 cents per card for Hopper
dred g ing. It would cost about  $8 per yard to remove rock for the 45- foot channel , and
about  $6. 50 per yard for a 50-foo t channel.
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We estimated that it would tak e fro m 5 to 10 years to dred ge a 45-foot channel , and
10 to 20 years for a 50-foot channel , dep ending upon the funding schedule and the avail-
ability of p lant. As a matter  of interest , we recen tly went throug h the exercise of up dating
the 1964 esr mates to reflect 1969 prices , an d the current Federal Interest Rate of 4-5/8%.
On that basis, the price tag on a 45-foot channel jumped to 387 million dollars , and the
50-foot channel to 780 million dollars.

Benefits expected from the proposed modification were assumed to be the differences
in total costs of transporting crude by using a 45-foot or 50-foo t channel rather than the
existing 40-foot channel. The average annual savings by using a 45-foot channel were
estimated to be $13,400 ,000 while savings of a 50-foo t channel amounted to $25,000,000.
These produced benefi t to cost ratios , at 1964 price levels , of 1.1 to 1 for a channel
either  45 or 50 feet deep, and provided a basis for cont inuing with the detailed studies
of the proposed modifications.

• Befo re resuming the detailed studies , we hel d another public hearing, in June 1965,
to ascert ain if the views or desires of local interests had changed during the 9 years
since the initial hearing. Apparentl y they had not , because they requested the same modi-
fications as they had in 1956.

In resuming the detailed stud y, it became apparent that many and comp lex factors
would have a significan t bearing upon the justification of a deeper and wider channel
from Philadel p hia to the sea. Some of the more si gn ificant among these are:

A. Proj ections of fu ture commerce: The economics of a deeper channel still depend
princi pal ly upon the amount of crude to be brou ght into the Philadel p hia refineries. How-
ever , future ore demands are also a factor. Volume projections depend on any number of
things; i.e. cap acity of refineries , dem an d for petroleum , fu tu re power technology, future
ore deman ds, etc.

B. Effects of the oil import restrictions: President Nixon has recentl y assumed per-
sonal responsibility previousl y assi gned to the Department of the Interior for regulation
of the quantity of crude petroleum that can be imported. Future developments concerning
these quotas may h ave a significant effect on future volumes coming into Delaware River
since most crude now entering the area is fo reign.

C. Vessel Sizes: The phenomenal increase in the size of tankers has a most signi-
fican t effect on the economics of modif y ing the channel dimensions of Delaware River.
In 1956, when the first public hearing on this stud y was held , a 75,000 DWT tanker was
considered to be mammoth. On that basis , it appeared that if the channel in Delaware
River were 50 feet deep all of the pro spective crude brought through the Delaware could
be delivered directl y fro m port of ori gin to the refi n eries on the larger vessels. However ,
tankers upwards of 300,000 DWT are now in operation. It is obvious that these great
ve ssels, with drafts in the 70-foo t range , will never transit the Delaware, however , they
will exert a great influence on the economics of the Delaware River channel. The economy
of their operation compels serious consideration of develop ing facilities th at will permit
their use in delivering crude to Delaware River re fineries.
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D. Depths at Ports of Ori gin: One of the most si gnificant factors affecting the size
of tankers using the Delaware is the channel depth. Existing depths at most of the major
forei gn oil shi pping ports are greater than in Delaware River. It is apparent that shallower
depths in the Delaware are restricting the size of vessels in Philadel phia forei gn crude
trade.

E. Spoil Disposal : The spoil disposal probl em is a major obstacle in at taining such
a ma jor improvement as the 45 or 50 foot channel . The cost estimates made and the
benefit cost ratios quoted are on the assumption that spoil disposal areas in reasonabl y
close pro ximity of the di gging will generall y be avai l able. This assumption loses validi ty

• as time moves on and the geograp h y surrounding the river becomes more developed. There
are increasingly strong objections by fish and wildlife interests to the use of additional
mars h areas along the estuary for di sposal , the opposition to the acquisition of fast land
for spoil disposal is equall y adamant. There is onl y limited potential for construction of

• in river di sposal areas anywhere in the Delaware River above the Delaware Memorial
Brid ge. Those which show some potential are needed for orderl y maintenance of presen tl y
constructe d channel project.

F. Salinity Intrusion: Preliminary studies have indicated probable adverse effects
throug h salt water intrusion up Delaware River if a large scale dred ging operation is per-
formed. There is concern about the advance of salinity to the Philadel phia water supp ly
intake, and the effect that a change in salinity reg imen of the estuary mi ght have on
marine life , or on aquifers th at are sources of water supp l y for Delaware and Southern
New Jersey.

G. Subsurface Conditions: Detailed and very costly investi gations are necessary to
determine the exact location and exten t of the various classifications of material wh i ch
woul d have to be removed if we are to deepen the channel.

As our studies pro gressed, the size of tankers continued to gro w, and it became
evident that the 50-foot channel which had been suggested would be grossly inadequate
for the tankers which will dominate the forei gn crude picture in the fu ture. As a matter
of simp le logic, it is obvious that  we can never deepen the channel to Philadel phia enough
to accommodate those monsters. This gives rise to serious consideration of an altemate
means of accommodating them. The most log ical solution appears to be a facility in the
deep waters of Lower Delaware Bay.

The possibility of constructing a Terminal Facility in Lower Delaware Bay, with
p ipelines to the refineries , has intri gued petroleum interests for many years. The proposi-
tion has been studied by the indust ry several times; and repeatedl y discarded as being
ne ither practical nor economically feasible , either on an individual company or an indust ry
basis. However , the proposal never reall y peri shed , and it  is now being actively consid-
ered by the Delaware Bay Transportation , Company, a consortium of 11 major Oil Compa-
nies which has developed a p lan , and is now considering the feasibility of constructing
the facility. The idea of a group of companies with common interests joining forces to
accom p lish a task which would be impossibl e for one Is not a new one. It has been used
in Europe for many years—and just  a few weeks ago Life  Magazine carried an article about
a group of Oil Companies forming a consortium to transport crude oil fro m the Alaskan
Alopes to the refineries.
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In general , the p lans are for a term inal in Lower Delaware Bay , Sto rage T aci l ity and
alternate schemes for transporting crude fro m the storag e facili ty to the refineries by
pipeline or barge. The terminal would consist of a marg inal wharf , located about six miles
offshore near Bi g Stone Beach , Delaware , to accommo date 250,000 DWT Tankers.

I see that Bob Howe , Presiden t of the Delaware Bay Transportation Company, is here
today. I’ m sure he would be p leased to answer questions regarding the consortium and its
p lans.

The DBTC Studies have been premised upon a facility adequate to accommodate
250,000 DWT Tankers , having a loaded summer sal t-water draft of 65 feet. A channel depth
of 72 feet has been assumed as the safe minimum for those vessels. Althoug h there are
natural  dep ths in excess of 72 feet over most of the area for the proposed channel and
turning basin , there are some places where the controlling dep th is about 60 feet. Accord-
ingly, we have been requested by DBTC to consider the feasibility of the Federal Govern-

• ment constructing and main ta in ing  a 72-foot deep channel and turning basin.

Because of the sign if icant  impact  the Deepwater Facility would have upon the eco-
nomics of deepening the Ch annel fro m Philadel phia to the sea, we have placed emphasi s
on comp leting our studies of the Deepwater Facility. We have coordinated closely with
the DBTC , and plan to comp lete our prelimina ry an alysis by about 1 Jul y of this year.

We have determined , fro m detailed survey s, the quantit ies of material that would have
to be dred ged to provide chanrrels of various dep ths. This slide shows some of that info r-
mation. Note that  abou t 10.4 million cubic yards would have to be removed to provide a
depth of 72 feet. That is a much more attractive fi gure than the 330 million cubic yards
that would have to be removed to provide a 50-foot ch annel to Philadel phia , and it would
most certainl y minimize  the di sposal pro bl em .

We plan to continue to commit our study effort to the Deepwater Facility . If the p re-
limina ry anal ysis indicates that i t  appears to be a sound project , we plan to request
aut hori ty to prepare an inter im report on that subject. If that stud y produces a favorable
recommen dation , we will  th en be able to make a more realistic evaluation of the benefits
wh i ch mi ght  accrue fro m a deeper channel to Philadel phia. It may well be evident very
early in that investi gation that there would not be su f ficien t Deep-Draft traffi c upstream
of the Deepwater Facility to just i fy a deeper ch annel. If that  is the case, we will discon-
tinue detailed studies and submit  an unfavorabl e recommendation. On the other han d, if i t
appears likely that a deeper channel mi ght be~ ustified , we will continue with detailed
stu dies, including all the factors I mentioned earlier.

The estimated total cost of the stud y, including the 1955 report on the anchorages,
is $566,000. Of that amount , we have received $34 1,000, through fiscal year 69. There is
another $45,000 in the presiden t ’s bud get for FY 70, which leaves a balance of $180,000
for future fu n ding. Our presen t schedule calls for comp leting the stud y in fiscal year 1972.
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PHILADELPHIA MARINE TRADE ASSOCIATION
SUITE 600, LAFAYETTE BUILDING

FIFTH & CHESTNUT STS., PH ILADELP HLA, PA. 19100
WA 8.0438 • WA 5.3668

Ckou1a ~No. 28-69 MITCh 11, 1969

TO: SHIP AGENTS AND SHIP OPERATORS
SECTION COWITT EES

Gentlemen :

Availability of Anchorages

At the last Monthly Meeting of the Ship Agents and Ship Operators
Section Coninittees, PNTA was requested to assist in obtaining certain information
on behalf of the U. S. Army Corps of Engineers with respect to anchorages in the
Port of Philadelphia .

Specifically, members are asked to indicate the number of ships that
have been delayed at the breakwater because of inadequate anchorages with respect
to depth and width in the harbor area, the total number of hours involved and the
cost of their delays . It would also be appropriate to mention particular safety
hazards . For example, situations where deep loaded ships proceed ~p the channelon a flood-tide and the problems created in such instances by unavailability of
the berth, or a sudden change in the weather .

The above information should cover the Calendar Year 1968 and should be
forwarded on corporated letterhead to the District Engineer, U. S. Army Corps of
Engineers with copies to PMTA and the Joint Executive Coninittee.

Yours very truly,

EX VE SECRETARY

cc: Joint Executive Coiiunittee
Lewis Caccese, Chief of Operations
Phila. District, U. S. Army Corps of Engineers
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- Steamship
N O R T O N, LI LLY & CO., INC. Agenis and
201 BOURSE BUILDING . PHILADELPH IA , PA. 19106 Operators

OUR NEW ADDRESS
PUBLIC LEDGER BUIL DING

INDEPENDENCE SQUARE REGULA R SERVICES:
Australia • New ZealandPHILADEL PHIA, PA. 19105 India • Pakistan . C•ylen
E~~pt • Red S..
Brazil . Uruguay . ArgentinaMarch 14 , 1969 Italy • Fra nce • Spain • Portuga l

Mr. Lewis Caccese , Chief of Operations
District Engineer
U. S. Army Corps of Engineers
2nd & Chestnut Streets
Philadelphia , Penna . 19106

Dear Sir :

In compliance with the Philadelphia Marine Trade

Association ’s Circular No. 28— 6 9 , this Is to advise you

that this Company during the calendar year of 1968 had

no vessels delayed at the breakwater because of inade-~
quate anchorages in the Philadelphia area.

Very truly yours ,

NOR ON , LILLY & CO.,  INC .

GCB:EA

c.c. Joint Executive Committee ,
Phila . Maritime Society

Phila . Marine Trade Assoctatin ri

• PN$LAC(LPHIA • SM.TIMO~( • NOIFOUI • NEWPONT NEWS • MOSILE • DITNOIT • ClEVELAND • c~tcaoo • CEISTOSAI., CL • SALIOA, Cl.
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March 14, 1969

Phila. Ilarine Trade Association
Suite 600, Lafayette Building
5th & Chestnut Streets
Phila., Pa. 19106

Gentlemen:

With reference to your letter dated March ii , 1969, Circular No.
28-69 to Ship Agents and Ship Operators, with regards to Availability
of Anchorages, for your guidance, during the calendar year 1968
Furness, Withy, as Agents, did not have any vessels delayed at the
breakwater due to inadequate anchorages with respect to depth and
width in the Philadelphia Harbor area.

Yours very truly ,
Furness, Withy & Co., Ltd .

~9~ 4
C. S. Donohue ,
Assistant Manager

(
CSD/eins

c.c. District Engineer
U.S. Army Corps of Engineers
U.S. Custom House
2nd & Chestnut Streets
Phila., Pa.
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TABLE I
COMMERCE IN SHORT TONS

DELAWARE RIVER, PHILADELPHIA TO TRENTON AND PHILADELPHI A TO THE SEA

Calenda r Allegheny Avenue Allegheny Avenue TYear Phila. to the Sea Phila. to Trenton ota

1940 27 ,657 ,748 4,410,253 32,068,001

1941 30,045,509 5,971 ,665 36,017,174

1942 16,803,443 5,778,460 22,581,903

1943 18,674,869 4,992,304 23,667,173

1944 27,330,544 4,240,742 31,771,286

1945 29,557,581 4,261,109 33,818,690

1946 37,151 ,175 5,093,376 42,244,551

1947 41 ,926,565 5,832,313 47,758,878

1948 42,375,306 7,218,245 49,593,551

1949 39,637,740 5,901,449 45,539,189

1950 52 ,601,768 7,085,759 59,687,527

1951 56,848,418 7,508,238 64,356,656

1952 55,331,473 6,949,933 62,281,406

1953 58,556,571 7,525,881 66,182,452

1954 60,848,511 9,828,473 70,676,984

1955 67,675,339 11,089,837 78,765,176

1956 78,609,073 11,435,995 90,045,068

1957 79,557,327 13,631,418 93,188,745

1958 74,182,536 12,808,225 86,990,761

1959 80,160,188 12,955,632 93,11 5,820

1960 77,345,346 14,918,744 92,264,090

1961 73,792,680 13,841,839 87,634,519

1962 81,500,328 17,244,231 98,744,559

1963 79,527,314 16,449,237 95,976,551

1964 80,242 ,982 21,529,659 101,772,641

1965 82,176,213 20,442 ,541 102,618,754

1966 86,036,326 19,156,520 105,192 ,846 

•
~~~

.- - , . -  
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TABLE II
TRIPS A N D  DRAFTS OF VESSELS ARRIVING AND DEPARTIN G

DELAWARE RIVE R , PHILADELPH I A TO THE SEA
Actual Draft in Feet

44) 2~ T~xa1
Calendar ~nd 39 38 ‘

~~~ 36 35 34 33 ~2 31 30 Local or all
Year Over T~xa1 ~~ss Drafts

1954
IJpboun d — — — — 18 1’2 191 202 366 6.43 218 ~~~~~ :4 ,~6CDowabound - - - - - - - 5 111 169 80 ~~~~~~ 162,~60

TOTAL — — — 18 1’2 191 20 4~~ 812 298 944 3 3:~~, 9~~ 325,720
1955

Upbo un d — — — 4 62 220 242 1’8 299 59~- 194 ~~~~~~ 163 ,562
Downbound — — — — — — 1 2 39 80 .3  2E3 ,39 163.562

TOTAL — — — 4 62 220 243 180 338 6 9  23 16:32 32~ ,i6  32 ,124
1956

Upbound — — — 9 r 260 250 203 350 640 2~~ : 9Ci ,’3 ~~~~
Dowabound — — — — — — 2 4 43 89 69 i9~~3 3  :92 .580

TOTAL — — — 9 5 260 252 207 393 25 286 22458 5 . ~~ 0 5&~,1O3
1957

Upbound 6 6 10 33 69 221 2’6 291 635 -
~~~~~ 305 8A , 52 18 ,138

Downbound — — — 1 14 15 21 95 260 214 2 9 ~.4B4 187,604

TOTAL 6 6 10 33 .0 235 291 312 .30 1035 519 ~5 9  $ 1 , 49 3 4 , 42

1958
Upbouad 16 5 18 31 ‘1 243 264 220 340 521 2C 13 1 ‘~8. 5’~ 50,268
Downbound — 1 — — 1 4 8 6 35 250 140 ia9,~-77 150 ,022

TOTAL 16 6 18 31 72 247 272 226 375 ~~2 343 2 1412 29 ,919 300,290

1959 1
Upbound — 13 31 52 121 318 275 234 399 563 150 %~1 33 X~,254
Downboun d — — — — — 1 3 6 12 1 102 .cL .~ ’9 :X .5~p

TOTAL — 13 31 52 121 319 278 240 411 780 252 ~oo~s 198,312 :cIc,B1a
1960

Upbound 8 25 39 50 128 291 217 2% 4~9 531 1 6  i ,ELf 133, 017
Downboun d — — — — 1 1 5 9 54 185 62 132,926 133,263

TOTAL 8 25 39 50 129 292 222 265 483 716 258 19821 2f~, ” 266,2 0

196 1
Ilpboun d 11 25 72 102 193 270 205 200 265 420 13 “~~ ~2,459
Downboun d 1 1 — 3 7 12 13 21 69 188 ~~ •E~~ ~~~~

TOTAL 12 26 72 105 200 282 218 221 334 608 224 
- 

1~~’4-: 1:2,4:4 ::4 , :6

1962
Upboun d LI 54 l2 5 1% 1R6 330 204 182 250 303 1~.i6 - 3~~~2 .5,696
Downboun d — — — — 1 3 17 26 51 1~~ :n • 

5 E ~E~ 35,329
TOTAL 11 54 125 156 187 333 221 208 301 438 5~~:~ ~jE ,~~~4 71,025
1963

Upbound 14 1~~ 147 142 222 267 162 152 192 2~~ - 1 &  26,390 28 ,156
Downbound — — 1 5 3 16 30 100 2 2 3  12~ :,746 8,229

TOTAL 14 i0~ 148 142 227 270 178 182 292 40 :32 92~ 48 54 ,:2~ 5~,3S5
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

-1 -4

1964
Upbound 31 ~~ 1 72  131 249 200 186 167 136 ~~~~

- 

~~ 26 , :4 30,436
Downboejnd — 1 1 4 5 8 43 134 1 49 - 94 2~’•~~~ J 30.438

I 
TOTAL 31 1)4 173 132 251 205 194 210 ro 306 54 58. 1 j .~i ,8 4

• - -—.—-- •- —--. — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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TABLE II (CONT’D.)

TRIPS AND DRAFTS OF VESSELS ARRIVING AND DEPA RTING
DELAWARE RIVER , PHILADELPHIA TO THE SEA

Actual Draft in Feet

40 29 Ti
Calendar and 39 38 37 36 35 34 33 32 31 30 Local or
Year Over Total Less Di

196 5
Upbound 59 211 174 136 224 226 151 108 114 1-16 68 24,933 2~Downbound — 2 1 2 4 13 41 52 103 114 93 21,496 21

TOTAL 59 213 175 138 228 249 192 160 213 230 161 81779 46,429 4~
1966

Upbound 107 254 169 123 206 202 140 75 112 107 91 34,368 31
Downbound 1 2 1 1 — 15 60 61 109 90 91 35,079 31

TOTAL 108 256 170 124 206 217 200 136 221 197 182 106177 69,447 71

SUMMARY

Year 
-

1954 1955 1956 1957 1 1958 1959
________ _______ ________ ________ ________ Actual Draft in Feet 

________ ________ ________ ________

33 1 32 33 32 33 32 33 32 33 32 33
and to and to and to and to and to and

___________ 
Over _j  30 Over 30 Over 30 Over 30 Over 30 Over 

—
Upbound 583 I 1227 706 1092 779 1207 911 1715 868 1064 1049 1
Downbound 5 360 3 1152 6 201 51 569 20 425 tO
TOTAL 588 1587 709 1254 785 1408 963 2284 888 1489 1059

Year _____________________________________ —
1960 1961 1962 1 1963 1964 J 1965 1966

________ _______ _______ 
Actual Draft in Feet 

_______ ______ _______ —33 32 33 32 33 32 33 32 33 32 33 32 33
and to and to and to and to and to and to and

___________ 

Over 30 -Over 30 Over 30 Over 30 Over 30 Over 30 Over 
—

Upbound 1014 1136 1078 822 1248 719 1211 565 1329 393 1289 298 1276
Downbound 16 321 58 344 47 397 55 428 63 377 115 310 141 1
TOTAL 1030 1457 1136 1166 1295 1116 1266 993 1392 770 1404 608 1417 4

SUMMARY
- 

1954 to 1966
33 ’ 32’
and to

____________________ 
Over 30’

Upboun d 13342 11569
Downbound 594 4424
TOTAL 13936 15993

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~ -
_
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Total
all

~as Drafts

933 26,52(1
496 21,921

48,441

368 35,954
079 35,510

71,464

1959

‘ 33 32
sad to

Over 30
1049 1112

10 331

1059 1443

1966

33 32
and to
Over 30

1276 219
141 199
1417 418

________________________________ ________________ ______________ ____________ 
—

~~~~~~~~~~~~~~~ 
_ _J



TABLE III
TRIPS AND DRAFTS OF VESSELS ARRIVING AND DEPARTIN G

DELAWARE RIVER , ALLEGHENY AVENUE , PH I LA., PA. TO TREN TON, N.J .
Actual Draft in Feet

40 29
Calendar or 39 38 37 36 35 34 33 32 31 30 and
Year Over Under

1954
Upbound — — — — — — — 1 4 8 12 10832 -

Downbound — — — — — — — — — — 1 10847
TOTAL — — — — — — — 1 4 8 13 21679
1955 -

Upboun d — — — — — — — 2 3 12 18 15414
Downboun d — — — — — — — — — — — 15446

TOTAL — — — — — — — 2 3 12 18 30860
1956

Upboun d — — — — — — — 1 5 • 21 13 13612
Downboun d — — — — — — — — — — — 13770

TOTAL — — — — — — — 1 5 21 13 27320
1957

Upbound — — — — 1 2 1 7 9 13 26 11643
Downbound — — — — — — — — 6 20 12 11739

TOTAL — — — — 1 2 1 7 15 33 38 23382
1958

Upbound — — — — 2 1 — 3 8 36 12 11162
Downbound — — — — — — — — — ~

— 3 11101
TOTAL — — — — 2 1 — 3 8 36 15 22263 

—
1959

Upbound — — — — — 5 3 10 67 43 73 11673
Downbound — — — — — — — 45 4 6 5 11810

TOTAL — — — — — 5 3 
______ 

71 49 78 23493 
-

1960
IJpbound — — — — 1 2 9 16 103 139 71 10093
Downbound — — — — — — — — 1 3 5 11023

TOTAL — — — — 1 2 9 16 104 142 76 21116 
—

1 961
Upbound — 1 12 8 17 22 18 23 49 75 57 11847
Downbound — — — — — — — 2 — 2 12113

TOTAL — 1 12 8 17 22 18 23 51 75 59 23960 
—

1962
tipbound — 19 52 27 22 10 6 13 35 64 30 15150
Downbound — — — — — — — — 1 1 6 14922

TOTAL — 19 52 27 22 10 6 13 36 65 36 30072
1963

Upbound — — — — — 8 7 13 24 30 52 12523
Downbound — — — — — — — — — — — 12824

TOTAL 8 7 13 24 30 52 25347
1964

Upbound — — — — 16 6 26 37 49 29 58 14246
Downbound — — — — — — — 1 1 1 9 14402

TOTAL — — — — 16 6 26 38 50 30 67 28648

F -
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Total
ii all

Drafts

10,857
47 10,848
79 21 ,705 -

14 15,449
46 15,446
50 30,895

12 13 ,652
13,720

W 27,372

43 11,702
11,777

U 23,479 -

2 11,224
1 11,104
3 22,328

3 11,874
0 11,874
3 23,748

3 10,434
11,032

L. 21,466

/ 12,129
4 12,114
L_ 24,243

15,428
14,930

— 
30,358

• 12,657
12,824
25,881

14 ,467
14,414
28,881

‘I I .
L~ II~-~- -~~~~~ .~ - _ _



_ _  
_ _ _  -

- _ •_._~~~~~~~ ..-~~U L - _____~

TABLE III (CONT’D.)

TRIPS AND DRAFTS OF VESSELS ARRIVING AND DEPARTING
DELAWARE RIV ER , ALLEGHENY AVENUE , PHILA., PA. TO TRENTON , N.J .

Actual Draft in Feet 
-

—~40 29Calendar or 39 38 37 36 35 34 33 32 31 30 and
Year Over Under

1965
Upbound 15 31 13 37 17 10 28 41 49 34 53 15465Downbound — — — — — I — 2 1 2 5 15807

TOTAL 15 31 13 37 17 11 28 43 50 36 58 31272 -
1 966

fip boun d 7 55 14 9 21 13 47 32 24 50 38 14844Downbound — — — — — — — — 1 2 6 15204
TOTAL 7 55 14 9 21 13 47 32 26 52 44 30048_—

SUMMARY

Year
1954 1955 I 1956 1957 I 1958 1

________ ________ ________ Actual Draft in Feet 
_______ ________ ________ _____

33 32 33 32 33 32 33 32 33 32 33and to and to and to and to and to and
____________ 

Over 30 Over 30 Over 30 Over 30 Over 30 Ova
Upbound 1 24 2 33 1 39 11 48 6 56 18
Down bound 0 1 0 0 0 0 0 38 0 3 45
TOTAL 1 25 2 33 1 39 11 86 6 59 63

Year _________________________
1960 1961 1962 1963 1964 I 1965

_______ _______ ________ ______ _______ A ctual Draft in Feet 
______ ______ ______ ______ —33 32 33 32 33 32 33 32 33 32 33 32 31

and to and to and to and to and to and to an
____________ 

Over 30 Over 30 Over 30 Over 30 Over 30 Over 30 Ov
Upbound 28 313 101 181 149 129 28 106 85 136 192 137 1~Downbound 0 0 0 4 0 8 0 0 1 11 3 8
TOTAL 28 322 101 185 149 137 28 106 86 147 195 145 19

______________  
SUMMARY

1954 to 1966
33’ 32’
to I to

____________________ Over -~ 
30’

llpbound 820 14.59
Downbound 49 100
TOTAL 869 1559

k.i -
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Total
J all -~

Drafts

15,793
7 15,818
~~~•__ 

31,611

4 15,153 -
4 15,213
18 30,366

— 1959

• 33 32
and to
Over 30 -

18 183
45 15

63 198

1966

33 32
and to
Over 30

198 74
0 3

198 77

p 2 ~
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TABLE IV

TOTAL NO. OF COLLISIONS AND
GROUNDINGS IN DELAWARE RIVER

• Total
Groundings and Total

Year Groundings Collisions Collisions Cost

1957 3 4 7 $ 97,000

1958 2 1 3 165,000

1959 3 0 3 0

1960 6 2 8 1,050

1961 0 5 5 1,199,000

1962 1 2 3 198,200

1963 1 4 5 135,000

1964 9 288,716

1965 0 2 2 50,000

1966 1 6 101,360

1967 1 1 2 485,000

23 30 53 $2,719,966

Average $250,000

Source: U. S. Coast Guard Records
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