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REPORT SUMMAR Y

PURPOSE OF THE STUDY

Informat i on is presented in th is report that provides an understanding of

p il ot ayc pra ctice s and procedures in the Port of New York. A major purpose of

t h e  sn ve s ti gation was to identify the informat ion used by the pilots , its source ,

the way i t  is used , and how the informat i on relates to the pilot ’ s command orders.

STUDY METHODS

For the purpose of collecting p ilotage date , a series of ship and tug boat!

barge t ransits were made with professional p ilo ts i n  the Port of New York. A

total of seventeen of these transits were recorded using video/audio equipment.

These recordings prov i de the viewe r information abou t pi lotage practices and pro-

cedures in six major areas of the Port. In their edited form , they represent more

t nan twent’,-four (24) hours of transit -related information . During the trans its

the pilots prov i ded detailed description s of the significan t p il o tin q events as

the\ occurred and the information t hey were using to identif y and resolve poten-

tial  or actua l problems. Written summaries of the transits with editorial corn-

rnents are provided in App endix A of the report.

F I ND I NGS

Pilotage as performed by the pro fessional p ilot in the Port of New York is

largely a visually dependent activity involving a continuous series of actions

a~ .1 reaction s to the transit situat i on .

Three classes of interacting sources of information form the basis for the

decision p rocess involved in directing vessel movements: Local knowledge ; tran-

• sit specific information ; and knowledge of shiphandlin g techn i ques. Loca l knowl-

edge exist in the long term memory of the pilot and is subjec t to recall on demand

and/or by situational factors. This information is characterized generally as
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be i ng ~~f the type that appears on the naut ical charts prepared for the area and

in the memory of professional pilots who regularl y work in the area. It is the

k’cal knowledge that permits the pilot to contin ’--us k maint a in his or i entat ion

• and accurately fi x his vessel’ s position , and to anticipate many of the dynamic

• character istics of the environment.

Trans it spe c ific informa tion is that which the p ilo t accumulates be-

fore and during a par ticular transit. It inc l udes information about the actua l

• dynamic characteristics of the environment, the ship and their interaction s under

the cond itions of a speci fiL trans it.

Ship hand ling knowledge serves as a backqround for most order dec isinns

and is generally thoug ht to be of less i mportance in the decision process than

eithe r local knowledge or transit specific information .

Observations suggest that the detail and accuracy of a pilot ’ s local

knowledge , and the types of transit speci fi c information he acquires and the

way he acquires it, are i mportantly related , both separately and i n  their in-

teraction s , to the quality of the decision process. It seems like l y that er-

rors f rom either or both sources can contribute to undesirable performance,

tha t can often be con fusingly labeled as shi phand ling errors. It is thereby

proposed that research is needed to clarif y the role of these information

sources and their interact ions In the maneuvering de cision process. Such work

can be expected to have i mportant imp licat i ons for accident investigations and

training program deve l opment.

Observations tend to confirm the conclusion s of other studies that pi-

lots use five (5) basic conning positions for directing the movements of the

vessel. Pos tion #1 i s located directly in front of the brid gehouse window on

the centerline of the shi p. Positions #2 and # are located to the left and



ri ght of position NI , respec tively, wi th the exact location of each dependen t on

obtaining an unobstructed view forward. Positions #4 and #5 are located on the

extreme ends of the port and starboard bridge wings , respectively. Each of these

position s are i mportantly related to the pilot ’s navi gational information require-

ments In various transi t situations. The ability to identif y these conning po-

sitions can serve as a useful aid In ‘-olv ing many otherwise difficult bridge de-

sign and instrumentat ion layou t problems .

The characteristic methods of con t rolling the main propulsion plant

and the attendant prob l ems they present to the pilot when maneuvering in con-

fined waters are described . It is generally concluded that the technolog i ca l

advances in propulsion cont ro l have not been fully or adequately utilized to

prov i de the precision and greater reli a b i l i t y  needed for the navigat ion of p i-

lo tage waters.

Descriptions of six major sections of the harbor are provided : Ambrose

• Channel; Upper Bay; “The Southway”; Ar thur K i l l ;  Kill Van Ku ll ; Newark Bay. In-

cluded are discussions of the princi ple navi gation prob l ems for each of these

areas and the types of information the p ilots are generally using for their ma-

neuvering decisions.

I i i
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I . I NTRODUCTION

I n July 1 976, the author concluded a p rel iminary i nves t iga ti on of pi lotage

practices in five major ports and waterways of the United States) A primary

purpose of the study was to assess the feasibility of collecting data useful

in understanding the information pilots use in making maneuvering decisions

and where this information comes from,

Two types of data collection procedures were used , wi th both be i ng judged

useful for the purposes of the study. The first involved informa l conversations

with the pilot while he was conning the vessel. These conversations focused on

the piloting events of the transit, with the pilot explaining his actions , the

reasons for the actions and the information being used for making the maneuver-

ing decisions. The techn i que was judged to be ver y useful ove ral l  as an a i d in

unders tand in g gene ral pi lotin g prac ti ces and procedures and for ident i fy i ng the

major sources of information being used by the pilot for his maneuvering de-

cisions.

The second data co l lec ti on techn ique used in the prel i minary s tudy cal led

for the p i lo t to th in k out loud , in the p resence of an aud i o recorder , wh i le

conning the vessel in a series of maneuvers. During these exerc i ses the ob-

server withdrew from any participation and tried to become as inconspicuous

as possib le. The idea was to have the pilot verbalize everything that comes

to mind while performing the job. Properly used the technique provides the

observer s i mmed i ate feedback on wha t and where the concern and atten t ion of

the pilot is directed at any moment throughout the maneuver. Unlike the con-

versational technique , wh ich tends to yield an after-the—maneuver rationaliza-

t ion of the eve nt s that occurred , the thi nk aloud techn iq ue prov ides i med i ate

1”P ilotage in Confined Waterways of the United States: A Preliminary Study of
P i lot Decis i on Making ,” Available through the National Techn i cal Information
Serv i ce , AD A029715, Spr i ngf ie ld , VA 22151

• • • • • . • ! • • • • •~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . • . , r - . - (jf• ] - • - . - .—. — • •



information about the pilots ’ perceptions and interpretations of the situation

as the events unfold. As the reader may have surm i sed , a pilot cooperating

fully with the technique tends to lay bare for the tape recorder his perceptions

of the situation , his anal ysis of the problems or potential prob l ems and his

techniques for dealing wi th them . Thus it was concluded that even though only

~ne useful think aloud protocol was obtained during the preliminary study, the

potential power of the technique justified its inclusion in the second study.

The data collection was initiated using audio tape recorders , a 35mm sti l l

camera and hand written logs . The camera was intended to help identif y shi p ’s

position and other relevant information sources during important piloting events

and the logs were to cover other needed data. Early in the data collection effort

the camera and the written logs were assessed as being inadequate to the tasks and

anothe r approach had to be found . Attention was directed at the possibility of

using video recording equipment. Video had the obvious advantage of correlating

on one recording tape the visual and aud i tory data that was needed , assum i ng of

course that the camera could be properly coordinated with the verba l data. A

major consideration in its use invo l ved the permissibility of such equipment

on the n avi g ati -~n bridge of most commercial vessels. Opinions varied on this

point , with most masters and pilots questioned answering that they would not

object, however , they could understand the possible objections of others. After

reasonable study of this and other associated problems , it seemed that the only

way to work through the uncertainties was to procure some portable equipment and

see what happened .

The Maritime Institute purchased a Sony 3400 “Video Rover” Porta-Pac System .

Th is monochrome system utilized a one-half inch , ree l to ree l tape recor”~ r and

an inexpensive , 6-I zoom, 12mm - 75mm for the camera .

—2—



The fi rst attempt to take the equipment aboard ship was “vetoed” by a local

pilot association on the grounds that shi p masters wou ld probabl y objec t to the

presence of the gear on the bridge and that the two carry i ng cases, designed to

protect the equipmen t from damage , were heavy , bulky and would put an undue bur-

den on the ship ’s crew in getting the equipment on and off the vessels from the

pilots ’ motor launches. Although there was some validity to these objections ,

and the study team appropriately honored them , it was also understood that other

types of anx i ety, on the part of the management of the pilot association , re-

gard i ng the study pu rposes i n gene ral was be in g evidenced i n the veto decis i on.

As the study team moved to other ports during the preliminary study, they

learned to argue more eloquently for the need for the equipment and to capital-

ize on the natura l interests and curios i ty that most people evidenced in the

v ideo recording aspects of the study . They also learned that a major concern

of some pilots and masters invo l ved the disposition of the record i ng tapes in

the event of an accident. (After all , this was a Coast Guard funded study.)

This latter prob l em was dealt with by an unsolicited announcement that “in the

unl i kely even t of an acc ident , all tapes recorded during the t rans it at once

became the property of the ship to do with as the master determined .” I t was

also observed that in case of an acc i dent the ta pes m igh t jus t as l i kely serve

to support the ship ’ s actions as to argue against them. Although the relat ive

mer it s of the approach and the var i ous argumen ts used by the study team cou ld

not be sor ted out as to the i r effec ti veness , the desired results were obtained

and the study team had no furthe r difficulties (other than the physica l labor

i nvo l ved) in taking the equipment aboard the ships and using it as intended .

Once in use the many advantages of video recording for the data collection

became self eviden t: By keeping the camera generally focused ahead of the ship,

its ’ track and position in the waterway could be established for later analysis.

— 3 — 
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• 
Furthermore , the conversations and specific comments of the pilots were time

related to the visual scene. The horizontal visual angle of the lens (from abou t

800 to 60°) ,  a potential problem when the pilot was using information sources

beyond the camera angle , was in part hand l ed by having the operator mon i tor the

pilot ’s comments and pan the camera to the subject of Interest. I n these In-

stances the operator was usually able to move the camera in a way that retained

a frame of reference associated with some physica l aspect of the ship. When the

• location of the camera and recorder was beyond the direct verba l mon i toring range

of the pilot , the operator was able to listen to the pilot by way of an earplug

that mon i tored the audio portion of the recorder. Sti l l  another advantage of

the video equipment was the zoom lens on the camera. By using th is character-

istic the camera operator was able to improve on the v i s i b i l i t y  of distant ob-

jects. Finally, it was also recogn i zed that the equi pment could serve well as

an effective note-taking method , far superior to pencil and paper logs .

There were some disadvantages associated with using the equipment. These,

however , were considered to be minor in comparison with the benefits. The

presence of video equipment on the bridge no doubt influences the behavior of

everyone present , at least in i t i a l l y .  But then so does the presence of audio

recorders and/or observers. No obvious data exists from this study to permit

an assessment of the i mpact of any of these intruders. Based on observe r im-

pressions , from a sizeable number of trans its that varied from one observer

with no equipment to two observers and full audio/video gear , it is concluded

that the observers themselves are the greatest influence on the behavior of

bridge personnel and the overall I mpact of the presence of equipment is much

less than are observers init i a l l y ,  and fades much more rapidly as the transit

proceeds.

-4- 
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The Porta-Pac also had some lImitations. These Inc l uded the lack of color ,

the reel to reel type tape transports , wh i ch are inferior to the cassette type

for this work , and the one half I nch tape It uses is not playable on the record-

ers most conwnonly availabl e.

In additIon to providing th, opportun i ty to Identify and solve many practica l

prob l ems associated with this type of field study , the preliminary study also pro-

vided usefu l information about piloting pract i ces and procedures in the five major

ports visited. It was also established that a surprisingly large amount of the

information used for maneuverIng decision s in restricted waters is stored in the

long term memory of the pilot . The ready avaIlability of this detailed and com-

prehens i ve knowledge of the waterway and surround i ngs, from long term memory,

permits the pilot to forego the traditiona l measuring, fixing, and plotting tech-

n i ques associated with ship navigation and devote full-time attention to conning

the vessel.

This report covers the follow-on work.

- 

I
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II. STUDY METHODS

A. Plann ing

Based on the experience of the preliminary study It was determined tha t the

next phase ef for t  should be confined to a single port , should extend and improve

on the use and quality of the video/audio recording techniques , and should attempt

to obtaIn high quality think out loud protocols.

The Port of New York was selected as the site for the study. A series of

meetings were arranged with the Sandy Hook Pilots and three major towing companies:

M cAllis ter Brothers , Inc.; Moran Tow i ng and Transportation Co., Inc .; Red Star

Towing , Inc. The three towing companies do most of the tug assistance work in

New York and several of their tugboat captains serve as docking pilo ts. The

Sandy Hook Pilots do the bulk of the bar piloting for the port. All organiza-

tions cooperated generously throughout the study.

The full cooperation of the Sandy Hook Pilots and the towing companies was

considered essential to the conduct of the study . As i de from the obvious con-

• siderat ions it had become clear during the earlier study that it was i mportant

• to be able to meet with a pilot and acquaint him fully with the purposes of the

study and the data collection procedures prior to the transit. During that part

of the preliminary study tha t was done in New York , some pre-transit conversations

had been possible w Ith the bar p i lo ts , but neve r with the docking pilots. Since

the harbor configuration is such that tug assistance is required over significant

areas , it was cons idered important to have direct access to both types of p i lo ts.

Discussions with the bar pilots and dock i ng masters , in conjunction with de-

tailed studies of the nautica l charts for the harbor , i dentified six major tran-

si t areas to be Inc l uded In the study : Ambrose Channel and the Lower Bay ; Sandy

Hook Channel and Raritan Bay to Perth Amboy , N.J.; the Upper Bay ; the Ki l l  Van
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Ku )l ; Newark Bay; the Arthur K I ll. St i l l  other areas emerged as be ing of inter-

est , e.g., the East River to Hell Gate and the Hudson River to the George Wash-

I ngton BrIdge . However, i t was clear from the discussions that the relatively

l ight traffic on these routes would make scheduling difficu lt. As wil l be noted

la ter , the several constraints invo l ved in the scheduling process made It one of

the most di fficul t prob l ems encountered .

During the hiatus between the preliminary study and this second study , the

Maritime Institute began to implement plans for deve l op i ng a media resources

Center. These plans inc luded the hiring of a p rofess i ona l person with extensive

exper i ence in v ideo product i on to guide the cen ter ’s development , and the pro-

curement of several i tems of equipment that served as a windfall for the second

phase of the study.

By the time data col lect ion began , the original equipment (Sony Porta-Pac)

had been upgraded to include a Sony DXC 1600 color camera with a F1.9, 10- 1

zoom lens , 1 4mm to 1 40mm; the orig ina l AVC 3450 black/wh i te camera , with the

improved lens , a Sony VO 3800 color recorder, a 3/Is” U-Mat ic Cassttte , fou r

C ine storage batteries that from full charge provide 4-5 hours of color record-

i ng; and a Sony 5” color mon i tor with both A/C and D/C power capab ility. In

addition , two Sony VO 2850 recorders in comb i nation with a TRI EA3 Ou tboard

Ed itor was available for in-house editing. Equally i mportant , the study pro-

gram acquired the services (for data collection) of a professional video equip-

ment operator who quickly learned the lessons from the earlier study and added

improvements.

The procedures used In the preliminary study were reviewed and certain mod i-

f ication s were psan,~ed. For the most part these modi fications were intended to

ill icit useable think out loud protocols , s in ce the earl i er proced ures had wo rked

adequately for the conversational technique . First, because i t was recognized
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that not all pilots felt comfortable thinking aloud on the bridge , some way was

needed to, either overcome the resistanc e on the part of the p llo t , or to scree n

him out as a study participant. Three approaches were planned . One, spend as

much time as possible in the Sandy Hook Pilot office and/or pilot boat meeting

and talking with pilots about the study and procedures and not i ng those that

evidenced a willingness to try the p rocedure . Second. try to schedule multiple

transits with a p ilot if he appeared willing to try the procedure . For the dock-

ing pilots the ana l ogous approaches invo l ved spending one or more days on the

tugboat.

Another planned modification of the procedures was the post transit debriefin gs

W ith the imp roved video equipment it became possible to easily show the record-

i ngs anywhere , the pilot boat , the tugboat, etc. This provided the opportunity

to show the tapes of the t ransit to the pilot i mmediately afterwards and solicit

further exp l anations and comments. The presence of two audio channels on the

record i ng tape permi tted the pilot to view the recorded transit, listen to his

comments on one channe l and record additional comments on the second channel.

B. Data Col lect ion Procedures

1. Scheduling

Visits to New York for the purpose of taking data were coordinated in ad-

vance with officers of the organization invo l ved , i.e ., the Sandy Hook P i lots

and/or the respective towing companies. The actua l scheduling of shi p transits

var i ed w ith organ i za ti ons be i ng worked wi th, and i ncl uded many fac tors beyond

anyones direct control.

Trans its wi th  the bar pilots were scheduled through the Sandy Hook Pilo t

off ice loca ted on S ta ten Island , or on the pilot boat located on station at the
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seabuoy . In all cases the init i a l  transit with the bar pilots during a vi s it

was scheduled in the p ilot office following a review of the known shi p assi gn-

ments. Usually, these transits terminated at the seabuoy , with the i nbound

tra nsit be i ng arranged for from the pilot boat.

For transits made exclusively wi th docking pilots , the scheduling procedure

included contacting the company office and the docking p ilot , and arranging to

spend one or more days aboard the docking pilot ’s tugboat. As the tug and p i-

lot w~re assi gned shi p work , the observers arranged with the pilot and the ship ’ s

master for permission to accompany the p ilot aboard the ship for the data collec-

tion . In one instance the study team accompanied docking pilots that worked Out

of their company office rathe r than from a tugboat.

Severa l factors interacted to comp licate transit schedu ling. First , shi p

movements in New York (and any port) are variable. Not even the p ilots can

acc u ra tel y forecast the numbe r of movements that are likely in relatively short

time periods. Second . more than 100 bar pilots may be on the rotationa l call

board at a time . A pilot is probably doing well If he can forecast his own tran-

sit schedules by plus or minus twe l ve hours . The dispatchers try to provide a

pilot with a two hour advanced notice for ship assi gnment. This serves to permit

the pilot to be prepared to move the ship at a certain time . Often , howeve r , there

are delays and cancellations , or sometimes it can suddenly appear that every ship

in the port wishes to move at once. Th i rd , the video equipment for practical

purposes was unuseable during the hours of darkness . Thus, if a pilot selected

for the study was assi gned a night transit , he was essentially missed for that

turn and the nex t three days or so. Four th, some companies had refused permis-

sion to board their vessels. Thus , if a solicited pilot was assigned one of

these vessels, he too was los t to the study for severa l days, Fifth , a tight
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data col l ection schedule called for a min imum of four transits per week. Fi-

na ll y . obt aining data on representative transit routes and in variable weather

cond ition s was considered important. To the extent possible, both were taken

into Lolis ide rati on in schedu ling transits.

More discussion of these types of scheduling prob l ems later.

2. Pre-Tran~.it Briefings

Mos t pilots did superb jobs of explaining their actions. Thus the conversa-

tional data collection techniqu e works well and useful information is almost al-

way s obta i ned . This is true , in the experience of this study , even when there

has been li t t l e  or no time to acquaint the p ilo t w ith the study prior to the

transit. However , this happy situation did not exis t in the case of the think

out loud protocols. It was an event when a pilot seemed to understand wha t was

be i ng asked for and could comply fully. Since it was possible that most pilots

needed more explanation of the technique than could be prov i ded while the ship

was underway , emphasis was put on pre-transit briefings. Because of the large

numbe r of bar pilots and the several other scheduling constraints , it was usu

ally not possible to know more than two hours in advance the pilot for a par-

ticu lar tran sit and in most cases it was dif ficul t to meet with him prior to

boarding the ship. Consequently in the beg inning , considerable time was spent

in the pilot office briefing anyone who would listen , on the assumption that

one of their turns might coincide with a data collection transit. It soon be

came clear , however, that far too much time was required and the potential

payoff was too uncertain to pursue this approach . Attention was then returned

to individual pre- t ransit brie fings for the pilots who the team would ride with ,

whenever and wherever such briefings could be arranged . Some pilots , unders tand

ing the problem , agreed to come to the office early, or ar ranged meet ing p laces

enroute to the ship to receive the briefings.
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When sailing primari l y with the bar pilots , no opportunity existed to brief

the docking pilot prior to the transit. However , when sailing primarily with

the dock i ng pilots , ample opportun i ty existed to talk with the dock i ng pilots ,

on the tugboat, prior to board i ng the shi p.

3. Data Collection

Upon boarding the vessel , introductions were exchanged with the master and

bridge crew ; the observers explained their presence and purpose and otherwise

~et abou t to establish cooperative rapport with everyone . The purpose of video

equipment was explained and often demonstrated . On foreign flag vessels in par-

ticular . the video was often a good “ice breake r”. In a few instances masters

questioned the presence of the video : “Suppose there is an accident?” The ob-

servers advised that in case of an accident , the tapes belonged to the ship to

do with as they wished .

With the approva l of the pilot and master , the video equi pment was activated .

in the event the p i lot did not start prov iding information on his activities , the

observer would initiate conversation calculated to elicit information relevant to

the piloting events taking place . All p ilots responded well to this approach and

were clearly w i l l i n g  to provide whatever information they could in such conversa-

tions. Few pilots , however , demonstrated more than half-hearted attempts to think

out loud even though they were asked to do so several times during each transit.

The procedures for using the video equipment that seemed best for our pur-

poses invo l ved the following : First , camera and recorder operations required the

full tim e attention of one person . The camera operator mon i tored the conversa-

tion of the pilot , the observe r and othe r bridge personne l and directed the camera

accordingly. With the camera located in a remote portion of the bridgehouse ,

this is best done by mon i toring via an earplug directly from the recorder. Second ,
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the microphone for the audio portion of the video was located , whenever possible ,

in the center of the verba l “action ”. This was accomplished by the use of a long

extension cord and remote microphone that permitted the observer to move the micro-

phone as needed . Th i rd , the cameras and the recorder are portable. The cameras

are designed to be either hand held or tripod mounted . The tripod mount prov i des

additional stability and was used for most situations. Fourth . a cassette tape

recorder was used . This type of equipment offers clear advantages over reel

machines , particularl y in speed of tape rep lacement. Fifth , the video equipment

was always backed up with I ndependent audio tape recorders . These were used

ini tially for note taking . However , it was subsequently determ i ned tha t when

video edi ting equipment is available , it is much simp ler and more convenient to

make notes on the audio track of the video tape . Sixth , many fore i gn flag ships

are not equipped with AC current that is compatible with American electrical

equipment. Thus , it was necessary to operate on DC batteries on these shi ps.

• ts. Debriefing

Following the transit the pilot was asked to rev i ew the tape record i ngs of

the transits and to record further exp l anatory coiiinents on the second , unused

audio channe l available on the recording tape .

For bar pilots whose transit term i nated at the pilot boat , all were wi l l i n g

• to view the tapes and record further comments. The comments were frequently

“contaminated” with the views and opInions of other pilots present on the boat

who enjoyed see Ing and exp res sing views on another pi lot ’ s t ransi t .  These “group ”

• sessions often continue d long af ter  the viewing was concluded and contributed

greatly to the author ’ s understand ing of pi lot ing pract ices.  For bar p i l o t s  whose

transit term i nated shoreside , on ly half we re ab le to schedule the t ime to rev i ew

their transits.
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In the ca s e  oi docking pilots observed while the study team was primarily

working with the bar pilot s , only two were able to accept the invitation to re-

view the tapes. Pis seer ii ingl y poor showing was largely a function of their

extended work schedules on the tugboats , i.e., the norma l seven day s on and

seven days off the boat. With regard to the docking p ilots the stlJ 4y worked

directly with , al l  reviewed each of their transits.

In general , the contribut ions of the debriefi n gs must be considered only

marg inall y help ful. In great part this is due to the fact that most pilots

who made the special effort to review the taped transit had provided good

— explanat ion s of the p iloting events ori g inally. Thus there was relatively

l i t t l e  that they needed to add.

C. lmp le r ;enta t ion Problems

During the preliminary study the general procedures used for obtain ii g pe r-

mission for the observers to board a vessel with the p ilot involved hav in g the

pi l ot contact the sh ip ’ s master by VHF radio and briefly identify the study,

the study team , and make the request for permission for the observers to board

the vessel with him , Invariably the master approved the boarding and with a

single exception , permission was also granted to collect data. The procedure

clearly leaned heavily on the generosity and prestige of the pilots.

As the second study got underway, one of the steamships companies raised

some questions w i th the Sandy Hook Pilots Association about their i nvolvement

in the request for boarding procedures. The Association in turn asked the study

team to get them out of the “middle ” by making forma l arrangements with the ship-

ping companies for boarding their respective vessels. Data collection had to be

suspended for several months while trying to comply with the request.
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A combination of problems , including the large number of companies owning

vessels calling on the port and the many shortcomings associated with written

communications , particularly when dealing with subjects such as research , p i-

lo ting, video record i ng , observers , et al , created an i mpossible administrative

prob l em and resulted in several companies declining the request before the effort

was finally ha l ted .

When the Sandy Hook Pilots were made aware of the seriousness of the problems

be i ng encountered , they generously agreed to once again lend their assistance in

boarding the vessel. The informa l procedure again worked smoothly withou t a

single refusal. The study team , of course , made no further attempts to board

vessels belonging to companies that had refused the forma l requests for permis-

sion to board .

A much more serious problem involved the failure to obtain high quality,

think out loud protocols. All pilots had difficulty , or othe rwise resisted ,

thinking out loud . It was felt that in part this was due to the pilots feel-

ing s of uncertainty on what they were exposing themselves to , and how the pro-

tocols were to be used . It also seemed that in many instances the pilots did

not fully understand what was being asked of them . Thus , the investi gators

concluded that more than one transit with a pilot was probabl y needed before

useful think out loud data could be expected , and that a video “training tape”

illustrating the technique should be included as part of the instruction to

the p ilot.

With respect to multiple transits with bar pi lots , it quickly became clear

that enough scheduling variables were involved that, within the time frame of

the study , multiple transits were as likely to occur by chance as by plan.
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In an attempt to circumvent these scheduling problems , the observers turned

to one of the towboat companies and arranged to spend several consecutive days

on each of three d i ffe rent boats , whose captains were docking pilots. It was

hoped that in this way several transits with the same pilot could be made , there-

by providing sufficient time for the pilot to become re l axed and totall y familiar

with the study and the methods. Although the assumptions appear to be generally

correc t , the unpredictability of the assignment of ship work to a part icular tug-

boat requires that a lot of relatively unproductive time be spent on the boat

while it engages in a variety of other types of harbor work. Further , the dock-

ing pilots we rode with felt uncomfortable thinking out loud and consequentl y

resisted the techni que in favor of careful explanations of the piloting events

and providing their interpretations of how they do the job. Although no proto-

cols were obta i ned , it should be noted that the time spent was nevertheless very

productive for the study team.

The next step was to develop a video training tape. Several transits were

made iii the Chesa peake Bay and in the Norfolk , Va. area in search of the correct

comb i nation of good vi s i b i l i t y  conditions for the video and a pilot who could and

would think out loud . The prope r combination came together on a transit from

Cape Henry to Norfolk. The tape was later edited to provide instructional ex-

• planations designed to enhance its worth as an instructional tool.

Armed with the instructional tape the investigators returned to New York.

Severa l days were spent in the Sandy Hook Pilot Office showing the tape to pi

lots of opportun i ty , wh ich cons i s ted most ly of p ilots checking in after com-

pleting a transit. Most reacted in a po sitive way , suggesting they would be

able to respond as wanted . However , the by now familiar scheduling prob l ems

continued to frustrate the attempts to match a pilot , who had viewed the tape
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and had expressed the willingness to cooperate with the think out loud proce-

dure , with appropriate transit conditions and the study schedule.

As time schedules for the data collection drew ti ghter , the investigators

once again opted to try to stay with one pilot long enough to obtain useable

think out loud data. A docking pilot was chosen with 35 years of experience

in the port and who was a captain of a tug working a schedule of seven days on

and seven off of the boat. The study team stayed with the tug for five conse u

tive days. Du rin g this period , there was an unusuall y small number of ship move-

ments in the port. Only three ship movements were assigned to the pilot. The

second and third were ni ght transi t s and the video equipment could not be used.

Thus , from this point of view , the time was less productive than expected . The

tug did, however , engage in a large number of bi g barge movements in all areas

of the harbor and the captain and mate prov i ded many insi ghts and useful items

ot information regarding ship and barge movements in the port. Some think out

loud protocols were obtained also , but were Judged to be of limited va l ue be

cause they involved barge work outside the main areas of the harbor.

D. Conclusions and Cornents on the Study Methods

Even though the prob l ems i nherent in obtaining quality think Out l oud pro-

tocols were unmanageable in the Port of New York , the author remains convinced ,

based on the few protocols that have been obtained , that the technique offers

the opportunity to obtain unique and useful data about the informat i on process-

ing behavior of pilots. When thinking out loud , the pilot is most like l y to

make explicit the “elem ents ” of info rma ti on tha t ul ti ma tely lead to a d i scovery

and/or contribute to an analysis of a situation l eading directly to i mportant

maneuvering decisions.
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Many of the factors lead i ng to the failure to obtain qua l ity, think out

loud protocol s in New York have been described as scheduling prob l ems . But

simply identify ing them as such t a I l s  short of providing an understanding of

how they mi ght be overcome .

Draw i ng on all the evidence it appears likely that g iven twic e the amount

of data collection time available to the study in New York , few useful think

out loud protocols would have been obtained. Basically, the port is so large ,

with so many pilots , so widely dispersed over the metropolitan area , that l i t t l e

opportunity existed to effectively coiI~ unicate with them and thereby perhaps

gain the confidence needed to obtain their full cooperation in the use of the

technique. To illustrate th is point , at l east in part, it was always a surprise

to the author to encounter a pilot tha t had , atter our many visits and transit s ,

s t i l l  not heard of the study. But this happened with such re gularity that it

was clear that the general communications among the p ilot was something less

than one would normally expect.

St i l l  another factor that probably influences pilots to cooperate, or not

• to , with such a potentially revealing technique , invo l ves the general attitudes

abou t it prevailing among the pilots within the association . In New York the

impression was neve r fully erased that the bar pil o t s  in gener al rema i ned sus-

picious of the motives for the study. Many of the pilots we talked with questioned

the motives of the Coast Guard in sponsoring the study and many never seemed en-

tirely sat isfied with the explanations offered.

One other factor deserves mention . Many pilots are reluctant to verbalize

the ir t houghts when they can be overheard by the shi ps ’ crew , particularly the

master. It appears that those who are wi l l i n g  to do this are very self assured

persons who are certain of their competence.
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If a l l , or even a reaso nabl e por t ion of these observatio ns are cor rec t, then

the technique is likely to be mos t successfull y used in a smaller port , having

fewer pilots who live closer togethe r and interact more than Is common in large

metro areas. Under such circumstanc es , it is believed that the communications

• with the pilots would become manageable , allow ing the attitudes of the assoc i-

ation towards using the techn i que to be more accurately assessed and negative

feelings more easily handled ; briefings and even training, i f necessary , could

be made manageable; and perhaps Just as i mportant as any of these , the “hang-

ups” of the pi lots could be more easily i dentified and therefore dealt with ,

e.g., how shou ld a shi p ’s master best be prepared to accept a “thinking out

loud” p i lo t .

A word about the adequacy of the video equipment is needed . Generally the

selection of equipment for this study seemed close to ideal for the project.

However , the add ition of a low ligh t leve l video camera , such as , for instance ,

the Dage 650 SIT which is sensitive in the .01 footcandle range , would permit

night transits. Not only would this add a significant dimension to future

studies , but it would also remove an i mportant scheduling constraint.
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I I I .  FINDINGS

A. Some Background Comments on Vessel DesIgn

1. Conning Pos i tions

Any d iscussion of the Information requirements associated with navi gat i ng

oceango i ng vessels in confined waterways must consider the physica l character-

istics of the ship in general and the navigation bridge in particular. The

perfect vessel for navi gatIng confined waterways would provide for un restricted

visibil ity through 360°, from waterline to horizon . The need for stacks , deck

houses , air  vents , cargo handling equi pment , et al , make comprom ises to the

ideal necessary . The question of what compromises cannot be made without pos-

sible i mpa i rment of the safe operat i ons of vessels navigating i n confined wa ters

has been the subject of a series of studies by a small group of ded i cated Panama

Cana l Pilo ts? Unlike many of the stud i es that have been performed dealing wi th

naviga ti on brid ge layout and des ign , these have approached the prob l em from the

point of view of the professional pilot charged directly with the responsibility

of safely transiting all manner of vessels in one of the most restricted and

congested waterways in the world. Their concern , as well as their conclusions ,

d i rectly address the information requirements of the conning officer and the

sources of this information as it is i mpacted by the overall vessel design

characteris tics as well as bridge des i gn and l ayout considerations. Having

• been a benef i ciary of their s tudies , pr i vileged to see , hear and d iscuss with

them much of the i r work , i t is recommended that everyone seriously concerned

with piloting information requirements study first hand theIr conclus i ons and

recommendations. This section draws heavily on their work.

2”Sh i p Bridge Des i gn Cri teria ” International Mari time Pilots Association
August 1 976.
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Although It does not appear to be generall y well recogn i zed outside the

piloting profession , there are five identifiable conning station s used in

t ran s itin g vessels in confined waterways : PosItion #1 is l ocated in the middle

~~t the bridgehouse on the centerline of the vessel. Positions #2 and #3 are

juSt to the le ft and righ t of positIon #1 , resp ectively, with the location for

each dependent on obtaining an unobstructed forward view . Positions #4 and #5

are located at the extreme end s of the port and starboard bridge w ings , iespe c-

t ive l y.

Whi le conn i ng in narrow channels , an unobstructed view from position #1 pro-

vides the pilot the best visual information possible for judg ing his exact head-

ing, his posit ion in the channe l and his pos ition relative to other vessels , the

aids to navigation , and so on. In the words of the Panama Canal Pilots , “ i f

there is a connection between the soul of the ship and the soles of a p ilo t ’ s

feet, it is located at conn i ng position #1. ” On many ships the helm Is l ocated

directly behind this position . To avoid blocking the forward view of the helitis-

man , pilots try to use the position sparingly. Un fortunately, on many sh i ps the

position canno t be used at all, This situation usually exists on ships that

either locate cargo handling booms or masts on the centerline o the ship, or

group bridge Instrumentat ion , includ i ng the helm , in consoles that are placed

in front of the windows .3 Although these are certainly not the only “design

errors”, from the viewpoint of the safe navi gation of a ship, they are among

the most common and therefore deserve understand I ng by anyone Invo l ved In ship

design and layou t problems . The Indiscriminate placing of cargo , cargo handl ing

equipments and anything else that obstructs the forward view of the navigating

officer Is a serious breach of good shi p design and is easily recogn i zable , as

3See Fi gures 1 , 2, 3, 4. Photographs courtesy of Captain W. H. Vant in e , Panama
Canal P ilot.
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• Figure 1 illustrates the view a pilot has from conning
position a l on this ship. The location of the cargo
handling gear makes the position unuseable.

FIgure 2 I l lust rates
the blocking of conn-
1mg posItIon #1 by

• locating the helm
fo rward aga ins t the
brldg. w indows . Note
also that the place-
ment of the other
consoles against the
windows prevents the ..

pilot from approach- — ‘
lng the wIndows . ..~~~
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such, by anyone who has wa lked the bridge of such a ship.  On the othe r hand ,

the problems presented by row s of consoles placed in front of the bridge windows

may not be so obv i ous. The prob l ems arise primaril y during inclement weather

when v i s i b i l i t y  becomes rest ricted by rain , snow and fog and at night when in-

strumentation lighting reflects in the windows . In all these conditions the

p ilot feels most comfortable when he can “press the nose” against the g lass , i f

he feels he needs to , to obtain the best possible view forward.4 The presence

of a l ine of ultra modern consoles, often running nearl y the fu l l  length of the

whee l house and positioned flush with the forward bulkhead under the windows , can

f rus t ra te  attemp t s to obtain essentia l piloting informa tion .

For one or more of the reasons noted , the pilot is most like l y to work from

conning position #2 or #3 wh i le  transiting channels.5 Posit ion #2. to the le ft

of #1 , is usually fav ored i n  narrow channe ls , because it provides the better

view of oncoming traffic that w i l l  be pas sing in the norma l , port side to  port

side , manner. Position #3 is most like l y to be favored in situation s where

t ra ffi c, having the right of way over the vessel , is likely to be crossing

right to left and in relative k wide channels under low v i s i b i l i t ~ conditions

when the pilot wishes to insure see i ng the aids to navigat ion being passed on

the starboard side . The exact location of ~onni ng positions ~2 and #3 wi l l

va ry from ship to ship. The p 1 lot w i l l  usually select those po s i t  ions t o  the

imm ediate left and ri ght of position ~1 that provide the best view forward.

In the event of obstructions the~ w i l l  move farther to the le f t , or to the ri ght.

to a position just outboard of the edge of the offending obstruction . Obviousl y ,

the farther a pilot must move away from conning pos ition #1 the more distorted

his perspective of heading information becomes and the more i mportant it is to

provide “steering ranges” on the shi p.

1
~See Figure 5 - Photograph courtesy of Captain W . H, Vantine
5See Figures 6, 7 - Photographs courtesy of Captain W. H. Vantine
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A steering range should consist of two clearly visible objects located ,

either over the keel , or on an imaginary line located parallel with the keel.

Most ships with an unobstructed view from conning position #1 have a light on

a jackstaff , or steering pole , on the bows of the ship over the keel.6 When

a pilot stands directly over the kee l , he is in effect forming a steering range

through his line of sight with the steering pole. For most cases this arrange-

ment serves adequately for determining heading and latera l position . However ,

should conning position //l be unuseable , few ships are equipped wi th steering

ranges for conning positions “ and #3. The solution is relatively simple and

inexpensive. A steering pole with a light (the Panama Canal Pilots recommend

a blue li ght to make it different from all other lights ahead of the ship at

night) can be rigged to the left and the righ t of the kee l in a position v isible

from conning po sitions #2 and #3 and in a line parallel with the kee l and a

small plaque mounted on or near a forward window si l l  at the conning position .

In the absence of formalized steering ranges p ilots must imp rovise. Since any

two objects l ocated over , or parallel with the keel can serve , pilots are fre-

quently observed using the edges of hatch covers , the seams formed by rows of

stacked containers , the edge of a window and some object on the main deck , and

so on .

Conning positions #4 and #5,~ located on the extreme ends of the bridge

wings , are used when docking and undocking and when it becomes important to

observe activities alongside the vessel. In these positions the essential

requirement is for an unobstructed view from the hor i zon through to the water-

• line , fore and aft the length of the ship. Since both the pilot and the master

are often equally interested in the operations around the dock , the embarkation

6Figure 8. Photograph courtesy of Captain W. H. Vantine .
• 7Figures 9, 10. Photographs courtesy of Captain W. H. Vantine.
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and for~
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pi l o t s eye at the centerline of the ship f ro m a
range to permi t  accura te assessment of the ship ’ s

heading .
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Figure 9. A view of conning position ~4 located onthe extreme port wing of the navigatio n bridge .
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treme starboard wing of the -

navigation bri dge.
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2. The Eng ine Order Sys tem

The reade r who views the video tape recordings presented as a part of this

study and listens care fully to the eng ine orders given by the pilots may well

be puzzled by the seemingly archaic method s of propulsion control being used

on modern ships. Statements by p1 lots , such as , “dead slow ahead is too slow

and slow ahead is too fast” may be nearly incomp rehensible to people who are

used to the rather precise and direct con t ro l exerc i sed over the propulsion

power of other t ransportation systems~ Thus , it is the purpose of this section

of the report to provide the reader some general understanding of the character-

istic methods of cont rolling the main propulsion plant and the attendant problems

faced by the pi lot when maneuveri ng i n conf i ned wa te rs.

Norma l l y ,  the responsibility for all engine room operation s and the direct

contro l of the plant while maneuvering, is in the domain of the ship ’s engineers.

They operate the plant in accordance with eng ine orders issued from the navi ga-

tion bridge by the conn i ng officer through the watch officer. Such eng ine orders

are usually comunicated via an engine order telegraph (EOT). 8 In the event the

order exceeds the capab ility of the EOT , a voice comunication system is avail-

ab le.

The EOT may vary from ship to ship with respect to the numbe r of different

orders tha t can be issued via the instrument, the location of the order positions

on the visual indicator , it ’s location on the bridge and even in it ’s overall de-

sign character istics. On some “modern ” ships the EOT has been incorporated into

consoles and others have substituted pushbuttons and elaborate overhead visua l

status indicators for the traditional EOT pod .9 From the pilot ’s point of view ,

the failure to provide i mmediate visual access to the EOT from all five conning

positions and the lack of standardization of the instrumentation are of primary

concern.

8See Figure Il . Photograph courtesy of Captain W . 1-I . Vantine.
9See Figures 12 , 13 . Photographs courtest of Captain W. H. Vantine
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Fi gure 11 . An engi ne order telegrap h of reas oi iab l y
convention a l desi gn can be seen in the l ower ri ght
hand corner of this photograph . It is mounted to
the deck.
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To the extent that the EOT is standardized on merchant shi ps the following

orders are generally available: STOP : DEAD SLOW AHEAD: SLOW AHEAD : HALF A~lEAD :

FULL AHEAD : DEAD SLOW ASTERN : SLOW ASTERN: HALF ASTERN : FULL ASTERN: STANDBY

ENGINE : FINISHED WITH ENGINE: and BRIDGE CONTROL , on vessels so equipped .

The EOT pod type design has a contro l handle for posit ion i ng the “order

ind i cator”. When the handle is moved , the order ind i cator is also moved to

ind i cate the new order. A second ind i cator , or “answer ind i cator”, remains

on the prev i ous order until the engine room takes acknowledgment action and

it then moves to the acknowledged order. The EOT display is exactly duplica ted

on the con t rol console in the eng i ne room and the two are connected electri-

cally. When the conning officer issues a new eng i ne order , the watch mate

moves the handle and the accompany ing order pointer to the ordered position .

The order pointer in the eng ine room moves to the new order and an audible

alarm sounds in both locat i ons; in the engine room to alert the eng i neer to

the order and on the b r idge as an ind i cation to the conning officer that an

order was gi ven the eng ine room. The engineer , usually by means of a knob

type cont rol , acknowledges the order by positioning his answer pointer on the

new order. This in turn positions the answe r pointer at the bridge EOT on

the new order and the alarms in both places are silenced . The engineer then

executes the new order by taking appropriate throttle actions.

The prudent pilot always expects mistakes and takes reasonable care to

monitor the execution of his orders. How does he mon i tor this procedure ?

The answer of course var i es , depend i ng on many factors , including the maneu-

vering situation , the vis i b i l i t y  from the bridge , and the instrumentat ion and

its ’ positioning on the bridge . As an aid to understanding, let us first assume

a more or less i deal set of circumstances: The ship is proceed i ng in the engine
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maneuvering mode in a straight channe l 1000 yards wide , v i s i b i l i t y  from the

bridge is un l imited , the p ilot is in conn position #2 and the EOT and the en-

g ine tachometer are both easily visible from this position , the shi p I~ stea m ing

full ahead at 10 knots and the pilot decides to reduce speed to 8 knots to, a

traffic crossing area ahead .

The pilot orders hal f ahead on the eng ine. The mate repeats the command and

imm ediately moves the EOT order pointer from full to half . The mate then inanu-

all y records the order and the t i m e  it is given in the EOT Log Book. The p i lo t

may have looked at the mate who was hope fully posi tioned by the EOT , as he gave

the order and directl y observed the action taken. Otherwise, he at least hears

the alarm .

The alarm sounds in the engine room and the order pointer moves to half

ahead . The enginee r so alerted moves the answer pointer to half ahead and the

alarm is silenced , both in the eng ine room and on the bridge . He then proc eeds

to move the throttle to the engine RPM position designated for half speed i n

the maneuvering mode. (Here it should be noted that most ships , althou gh not

• a ll , pos t the relationshi p between order , eng ine RPM and ship ’ s speed , for both

• the maneuvering mode and norma l ntode of eng ine opera tion , on the bridge and in

the engine room . Thus , the pilot has probably selected an order that g iv e s an

eng i ne RPM that mos t closely approx i mates the speed through the water and/or

over the ground tha t he has from previous learning and experience determ ined

most satisfactory under the circumstances.)

As the alarm on the bridge is silenced , the pilot is iio~ reasonabl y c 0 f l~

fident that the eng ine room is taking the actions neces sary to respond to hi ’ s

order. Knowing the type of main propulsion p lant (motor , steam , c’t aI~ the

ship is equipped with, the p1 lot can reasonably est imate the time inte rva l

— &
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between engine room acknow l edgment of the order and when the engine response can

be expected to be discernable on the tachometer and on the ship ’s behavior . Ships

of the same class can and do vary in their response time and p ilots adjus t their

anticipation time to correspond with ship and c rew responses by observing the

time interva l required for the response from several orders . These adjusted re-

sponse time estimates become very i mportant as the maneuvering situat ions become

more critical , in that p ilots try to i ncorporate the response time into their

orders . Tha t is , pilots wil l  give an order earlier on shi ps wi th “long” re-

sponse time s as compared with ships having shorter response times.

The pilot continues mon i toring the execution of the order by observing both

the tachometer and the responses of the shi p. The tachometer beg ins to reflect

the drop in RPM’s as the engineer throttles back , and changes nay be noted in

the vibration characteristics of the shi p, the noise leve l , the bow wave , the

wake , the headway as observed by looking at stationary objects abeam of the

ship, a change in the rate of approach to an aid to navigation , or all of these.

The pilot ’s mon i toring of this particular order might be considered to be corn-

plete when the tachometer ind i cates the appropriate RPM for the order .

As can be readily seen from the above illus trat ion , under the best of con-

ditions , the procedure in common use for controlling and nnn i tor inq the pro-

pulsion forces on shi ps invo l ves a chain of actions and reactions that seems

much more appropria te for controlling the spi l l  gates on a dam than con t ro ll in q

the movement of a modern t ransport vehicle. With a little imag ination , or per

haps referring to the video tapes , one can understand the complications that

can occur if the pilot does not have ready access to the mate , the EOT , the

tachometer , or all of these. Suppose for examp le, it is ni ghttime , the cha nnel

is narrow , a port side to port side passing is deve lon inq with another large
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ship, the pilot is at conning position #4 with a visual range astern of the

vessel , there are no repeater instruments , i .e., EOT and tachometer , on the

bridge wing and the EOT audible si gnal is not working. How does the pilot

insure tha t his orde r is being properly executed?

To this point the emphasis has been on the potential prob l ems in system

reliability resulting from the relat i vely long chain of actions and reactions

i nvolving the pil ot , mate , engineer and back to the pilot In issuing , execut-

ing and mon i toring the eng i ne order . Sti l l  another problem exists in the

system tha t bears some discussion . That is , the “lumping ” of the full range

of engine RPM ahead or astern into five order categories respective l y: STOP ,

DEAD SLOW , SLOW , HALF and FULL. It is this characteristic of the system , of

course, that leads to the “dead slow is too slow and slow is too fast” type

of conrtent noted earlier. In many piloting circumstances , i t  would obviously

be des i rable to be able to con t rol the thrust of the eng ine more prec i sely.

As anothe r example of this , the reader may wish to view the video tape record-

ings cover i ng the docking portion of the transit of the Greek ship, Stawanda .

The Stawanda was be i ng docked on the fair tide)0 When the ship is maneuvered

into the des i red fore and aft position relat i ve to the dock , the pilot needs

to hold the vessel “dead over the bottom of the channel” with respect to this

fore and aft axis of movement whi le  the tugs push the ship sideways to the dock.

To do this maneuver on a fair tide he must constantly alternate between dead

s low astern and stop eng ine orders . In t his case dead s low astern was a few

revolutions too strong , par ticularly as the tugs moved most of the ship out of

the stronger currents. Had the pilot had access to the throttle, as the eng i-

neer does, he could probably have adjusted the turns astern to the strength of

the current and eliminated the necessity for many of the eng i ne orders and there-

by further reduced the likelihood of system errors.

fa i r  t ide is • t ida l current that increases the forwa rd speed of the vessel ,
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In relatively recen t years si gnificant advances have been made in automating

the engine room. Increas i ngly, new ship constructions are being equipped with

the capab ility for operating the propulsion plant from the navi gation bridge.

On these ships direct control of the eng ine(s) can be located , either in the

eng i ne room or on the bridge . The pod type EOT is replaced with a console pro-

viding a throttle(s) calibrated in eng in e(s)  RPM ’ s; tachometer(s); displays

show i ng throttle va l ve positions , ahead or astern; switches to transfer control

between eng ine room and bridge; a communications capability between eng ine room

and bridge ; an EDT display and control to permit standard orders to be sent to

the engine room; and a variety of “idiot ” lights and alarms .

Based on very limited observations (four ships), it appears that Forei gn

Flag vessels equipped with a “bridge control” capability usuall y operate in

that mode in restricted waters . However , in no instance did we observe a p i-

lot issue other than a standard order. U. S. Flag vessels so equipped neve r

make use of the bridge control capability due to jurisdictional problems be-

tween un i ons representing deck and engineering personnel.

When questioned about the contro l prob l ems associated with “lump i ng” the

full range of engine responses into five order categories , pilots generally

s . ‘i agree that the procedure often makes the job mçre difficu l t. Howeve r ,

~ . .‘s ~re usually quick to caution that issuing orders such as , thirty-seven

RPM ’ s or 26 turns , complicates the communicat ions prob l ems , particularly on

ships where the native l anguage of the crew is not English. They continue by

observing tha t the standard orders are universal the world over and this fact

alone makes it difficult to consider changing the system . St i l l  anothe r argu-

ment is offered along differ ent lines. This one points out that in many piloting

situations precise contro l of the engine RPM ’s is not critical. What is critical .
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the argument maintains , is that an approximatel y known amount of thrust is pro-

vided for ahead and astern movements , or additonal rudder powe r , and the five

standard orders handle these situations adequately.

Based on the limited observations from this study , it is concluded that the

arguments on both sides of the question have merit. Certainly, the existing

engine order system and procedures used on most large ships fail to provide the

opportun i ty for exercising the precision of con t rol that is desirable in many

situations, particularly, in view of the increasing ship sizes operating in our

relatively “shrinking ” waterways. Certainly also , the existing system on most

shi ps , including those with bridge control , can be s i gnificantly improved by

standardizing and locating the instrumentation wi thin easy v iewing of all five

conning positions. On shi ps with long bridges the need also exists for repeater

instruments , or a communications link between conning positions #L 4 and ~5 and

the EOT , or whatever type of control station exists . 11 Weather and machinery

noises often make communications difficult. Finally, experience generall y in-

dicates that the greater the number of actions and reactions required f rom

people and equipment to execute and mon i tor an order , the more vulne rable the

system is to error.

The pilot ’s arguments , in the context of existing systems and practices

certainly have face validity. It is very doub tful that there is a practicing

p ilot anywhere that has not been , on numerous occasions , in serious di f f i c u l t y

because of commun i cation errors . Their concern is quite understandable. But ,

the argument appears to have two edges. It argues as eloquently for the need

to el imina te a l l  necessity for verba l commun ica t ion as i t a r~ ues for not changing

the system . The second major argument, that many p i l o t  in q si tu at ionc do not equ i re

11 See Fi gure 14. Photograph courtesy of Captain W. H. Vantine.
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precise control of the eng ine , is true . But then a system permitting precision

of control when needed does not necessari ly exclude the alternative of “lumping ”

eng ine RPM’ s when this is desirable.

The development of brid ge contro l systems i s obv ious l y in the ri ght direction .

However , one easil y gets the impression that navi gation considera tions play a

• poor second role to the economics associated with reduced manning requirements

in the eng ine room. The technical problems involv ed now need careful study f rom

the point of vi ew of improv ed safety in the navi gation of the shi p.
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Once all this information ~s at hand the navigator is now ready to start

planning the pilotage transit and integra tin g the published information with

hI~ ship ’s ha ndlin g character ist ics , weathe r conditions , expected v i s i b i l i t y

and so on. The results of this planning are noted , for the In io st part, on tin t ’

appropriate charts as courses to be steered, distances , turning bear ings , ad-

vance and transfer charact erist ics of the vessel , certain critical aids to

navigation g iven expected conditions , and so on.

During the transit the nav i gator directs a bridge team in i denti f ying

sc’lected landmarks and other aids to nav i gation for taking bearings and fl u tes ,

and continually plots and compares the shi p ’s position and advance against his

advanced planning, mak i ng revisions as necessary .

Cle arly, for the assumptions made by Bowditch , there is no present substi-

tute for the general procedures and practices outlined . Every authoritat i ve

source book on pilotage endorses these practices and their subject matter is

devoted almos t exclusively to detailing techniques for measuring, t i x i n g  and

plott ing vessel position information .

In contrast to the planning recommended for the ship ’ s navigator who is

entering , say the port of New York for the first time , the experienced New

York pilot does the job di ff erently and i n a l l  likelihood much more accurat e ly .

First, consider the publications and how the experienced pilot uses them , With

respect to the nautical charts , the pilot long ago memorized them in order to

obtain his piloting endorsement. If he pilots the area regular ly, he has added

in both quality and quantity to these “cognitive charts ”. His scale and detail

are based on the needs of the moment and h is  updating may be as current as the

last VHF radio communication . Furthermore, his cognitive chart for some purposes
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not onl y conta in i ’. the abstractions of the type found on the published charts ,

e.g., the Ambrose Cf ia r t ne l  R “10” buoy i s quick flashing red and has a gong ,

but for other purposes can be “seen” and “heard” to the extent that he can

v isua l i z e  the st ruc ture , streaked with white owing to the attentions of thi’

gulls , and may even remember tire sound of the tone it emitted ni ght before

l a s t  in th at stidd eni rainstorm . In other words he truly has the ‘‘mental p ic-

ture of what to expect ” that Bowditch advocates .

With reqa rd to tie ‘ Not 1 ~ e t o  Mat’ li ie  r s ‘‘ and o t her pub I i cat lo r is ari,iounc I nq

changes , the co t isci ent i ou s pilot checks them regularl y, however , he is more

l i ke l y to set ’ t h e  changes first hand , or hear about them fronnr his colleagues

through the VHF radio communications , notices posted in the p i lo t  of f i ce , or

boa t , or in face to face con versations with working p ilots. Indeed , frequentl y

enoug h t hese i mport ant notic e s ori g inate w i t h  the p ilots and they as a group

are among tire first to know .

Pilots cat r y cop es of the tide and tida l current tables with them aboard

s h i p and use theini in much the same way as the st r i p ’ s navi ga tor would. Howeve r ,

because t i r e  p i l ot can inter pret t lu n n i ii tire context of his more e x t e n s i v e  back-

ground of local knowledge , they probabl y are tilore meaning ful to him . Since the

tab les onl y provid e predictions of conditions , they are best ‘‘read’’ in the coim-

text of prevailing winds , weather , variable river currents and the chang ing

charac teristics of the bottom and the vessel. Thus , the professional p i l o t

working the area req u lar l y i s  the re l i k el y to be ab le to interpret tire proje cted

conditi ons as dynam i c force s t ha t w i l l  be ac t ing on the vessel along different

areas of the transit route. It is also like l y that the p ilot can nr~~re quickl y

detect d i f t er enrc ~’s between predicted and actua l conditions .
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Thus , it is that the mechanics of plann ing, as carried out by the shi p ’ s

navigator , li t t l e  resembles the planning performed by the professional pilot ,

even though both may engage in planning for the transit and both may arrive

at the same end result , a safe and efficient t ransit. The differences appear

to be based almos t totally on the quality and quantity of local knowledge pos-

sessed by the person directing the movement of the ship. The navigator unfa-

n r j l i j r with the port must acquire a semblance of local knowledge through the

systematic study of a variety of publications; detailed and dynamic , loca l

knowledge is the professional pilot ’ s stock in trade.

Likew i se , the navi gation procedures required during the transit w i l l

vary directl y with the local knowledge of the person directing the ship ’ s

movement. Assuming a person with li t t l e ,  or no local knowled ge is conning

the vessel , the navi gation team wi l l  be engaged continuously in identifying

aids to navigation and landmarks , verif y ing shi p ’ s position by taking bearings

and fixe s , and plotting them on the charts. On the othe r hand , an experienced

pilot with his extensive store of local knowled ge wi l l  rarely find such pro-

cedures necessary , or even useful.

Perhaps it should be clearl y stated at this point that this discussion

is not intended in any way to challenge the validity or the need for careful

p lanning for a ship transit in restricted waters , or to otherwise question the

time proven navi gation procedures for accurately measuring, fixing and plotting

t he shi p ’ s position during the t ransit. Just as good shiphandlers do not de-

pend on any single source of informat ion to fix the shi p ’ s position , if any

othe r sources are available, it is equally true that no single person oug ht to be

tota l ly relied upon to insure the safe navigation of a vessel. Redundancy in all

~ 
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navigational procedures seems desirable. Rather , the point is a much simpler

one. Namely , that to a very large ex tent the in for mat ion needed to safel y

navigate a vessel in pilotage waters can be classified under the heading of

local knowled ge , and in one way or anothe r , the person directing the movement

of the vessel must have or acquire at least a semblance of relevant loca l

knowledge . In this case more is definitely better. If the conning officer

has litt le d ir ec t local know ledge , he must increasingly rely on relatively

i nvolved and time consuming navigational procedures that at best provide in

complete information and are susceptible to errors from a variety of sources.

it is always a little unnerving to attempt to pin down in a brief state-

men t , or definition , anything as broad ranging as is implied in our usage of

the term local knowledge. There are , however , certain characteristics of

local knowledge that tend to set the term and it ’s general usage apart from

other types of navigation information and their sources used in pilotage . it

is in this spirit that the following definition is intended : Local knowledge

inc l udes all the types of navi gation information about a pi lotage waters area

that exists in the various marine navigation publicat ions and among the pro-

fessiorral mariners holding pilot endorsements who are actively directing ship

movements in the area. The information exists , with some exceptions , e.g.,

tide and tidal current tables , in the long term memory of the holder and can

be recalled upon demand , or by situational factors .
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2. Trans i t Speci f ic Infornnr at ion

As noted above , source books covering the subject of pi lotage typically

ignore the job as it is perfort nred by professional pilots working in a port.

Rathe r they tend to concentrate on the variety of measuring and chart plot-

ting techniques available for fi x in g the vessel ’s posi tion , esti nnating speed

and distance s , e stabli -hing danger bearings , et al , that is muc h more akin

to the techniques a noi t-pi lot nav i gator mi ght use in entering and leaving a

port. Occasionall y, such as in Bowditch , necomlnlenda tions for planning are

included as an introduction to the subject matter. For the most part , these

planning recommendations take the form of encourag i n g  t he  na v i ga tor to obtain ,

in advance , sufficient loca l knowledge to be able to reliably use the tradi-

t iona l posi t ion f i~~inu and plotting techniques. Quite understandably the

dynamics of the transit situation cannot be treated to any si gn ificant degree.

Pa rt of the d i fH cu lt y rests with the fact that pi lotaqe i nvolves a continuous

series of actions and reacti ons , and as such , the problems encountered do not

y ield readily to pre-planned solu tions. As pilots are quick to po int out, no

two transits are ever the samnre . The transit situation is much too dyna nin ic to

e\lcec t that the nest carefully planned scenario w i l l  be duplicated in the ac-

tua l transit.

Since the pilot ’ s stock in trade is his local knowledge , it is clear that

or hi s regular transit routes l i t t l e  or no planning for the purpose of ac-

quiring more local knowledite is necessary. Further , he w i l l  only in rare

instances d i r e c t l y  pro fi t t rorni the a pp l  i c a t io n  of the traditional navi gational

fixing and p l o t t i n g  d i s c i p l i m n e s .  So, it mnn ight be asked, does the pilot do pre—

transit pl a nn i ng, and i f so , what are it ’s characteristics?

- 
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Based on observations in New York and elsewhere , it is concluded that pi-

lots do engage in planning, albeit informa l , largely private , and very much situ-

ationa lly oriented. The planning can be characterized as the working out of

certain comp l ex interactions among the three basic information sources that the

pilot, either brings to the situation , or deve l ops as the transit progresses:

Hi s local know ledge , h i s knowl edge of sh i phandling techniques , and the transit

specific information he develops before and durin g the actua l transit. Local

knowledge and shi phand ling know l edge are probabl y relative l y constant for a

g i ven p ilot across transit situations. Transit specific information on the

othe r hand is unique to each transit and as it is obtained and integrated

with the other information sources , permits the pilot to plan for and solve

the problems anticipated and encountered in the transit. The type of tran-

sit specific information being sought by the p ilot generally invo l ves the

dynamics of the transit route , ship dynamics , and their anticipated and actual

in teract ions.

The initiation of the “build up” of transit specific information , depend-

ing on the pilot ’ s perceptions of the situation and the opportun i ty for develop-

ing useful information , may start hours before the scheduled transit. For

example , suppose he is on the pilot boat and a serious storm fron t is moving

through the area. Under these circumstances , he is likely to avail himself

of every opportunity to acquire information about actual and forecasted weathe r

conditions along the transit route. He wi l l  almos t certainly go to the bridge

deck of the pilot boat to mon i tor weather forecasts and the VHF bridge to

bridge communications of ships in the area . He likely w i l l  review traffic

schedules with the watch crew and observe traffic movements on the radar pre-

sentation . He will observe wind and sea conditions. The pilot w i l l  also likely
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review all known informa tion about the shi p he 15 scheduled to transit, inc l uding

i t ’s latest ETA at the p ilot boat. Tide and tidal current tables w i l l  be con-

sulted and the pilot w i l l  likely draw some conclusions regarding the condition s

he expect s to experi er Le throughout the transit route; he may also have the

opportunity to speak w i th other pilots, who have just completed transits , about

the conditions they encountered and expect. In this manner he starts building

an in forn r ’ation base that in the context of his local knowledge and know l edge of

shi phand l ing, allows him to an ticipate something of the dynamics of the transit

route that are l ike l~ to prevail d urin cj hi s scheduled transit.

As the Iniotor launch approaches hi s Ship, he may be able to visually check

the deep dra ft and tr i nnr ; observe the w i nd sail area; the position of the pro-

pell er(s h in relation to the surface of the water; the rudder(s) position and

size relative to ship site; the hu ll shape; the flair of the bows ; the pos i-

tion of the nav iga tion br id qe ; the on-deck cargo stowaqe and the type and

location of cargo handling equipr hr en t s , and other relevant condi tions. Upon

board i ng, the buildup of infor !rjt ion continues. He beg ins to gather im-

pressio ns of the m ate , the m aster and the helmsman. Do they communicate well

in Englis h? if not , wha t i s  their native language? What commun i cation prob-

l ems may exist between them and how best can they be handled? I mportant brid ge

instrumentation are noted: Where is the VHF radio; what type is it and how

does it work; is it working properly; what channel(s) is be i ng guarded? What

engine order is in effect? Does the eng ine tachometer work and how many RPM’ s

is indicated for the ordered speed? What is the heading now? Is the gyro com-

pass working and i s  i t  accurate? Where is the rudder position indicator lo—

cated , what does it read and does it correspond with the ships ’s behavior?
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All these things and more may be assessed by the pilot , even before he starts

the job , and added to his store of information relevant to this particular tran-

sit. 14

As the pilot beg ins to issue helm and eng i ne orders , the information bu ild-

up continues along somewhat different lines. He now has the opportunity to ob-

serve directly both the crew ’s and the ship ’s responses to his orders and “com-

pare” them against his experience background with many other vessel s , and perhaps

the same vesse l on other occasions. He may observe that the vessel responds

readily or slowly to the rudder; that eng ine response time s appear better , aver-

age , or slowe r than other vessels with this type of propulsion system; the helms-

man Is competent , average, or incompetent; the master is coo l and confident , or

maybe is a bit edgy ; the wind and seaway is having l i t t l e , average , or great

effects on the way the vessel handles , and so on. It is this “order and response”

type of info rmation that is probably the most crucial in allowing the pilot to

integrate the basic information sources into workable plans. The more orders he

g ives the more confident , or concerned , he becomes regarding the crew and vesse l

responses he can expect , the lead times i nvo l ved and how anticipated transit

situations may best be handled .

As the transit proceeds , the buildup of transit specific inforn ration con-

tinues . The pilot has increasing opportunities to observe the seaway , the

l4 Although the discussion may suggest that the pilot is using a “checklist ” ,
most pilots would probably disagree with this representation . It is more
likely that for many of the items ment ioned , the p ilot ’ s attention is cap-
tured by the nonstandard , unusual , or unexpected . For example , in approach-
ing the shi p it is not likely that most pilots consciousl y observe the t r im
and make note that “she is in good trim fore and aft ”, but rather , a re more
likely to consciously not i ce when the ship is si gnificantly out of trim ,
such as be i ng “down by the head” , or stern . Likewise, the pilot may not
consciously read the draft unless the shi p appears unusually deep or light ,
or different than the pre—transi t report he may have rece i ved .
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behavior ot the vessel , and the subt leti es of their interactions. Based on

this devel op i rw~ unders t anding of the interrelationshi ps of the dynamics of

the ve sse l and the se~it~ j~ , he -a~ , as an exanni pl e , p lan to start the fir s t

tu rn where frt ’ usua l I , does with this size vessel , or he was de~ i tie that it

mnm u st be started earlier , on later. One or severa l  c o n s i d e r a t i o n s  ma’y need

to be w e i g h e d  and j u d g e d  i n m akin g the decis ion : The set and drift being

e\perienced in t h i s  leg ~~~t the channe l and the anticipated set ~~d dr i f t  f~~ r

the rnt’’- t l e~ ~~t the channe l. The rudder response characteristics ‘f the

ship and the speed of the ship through the water. Traffic conditions before.

du ring . cirrd on the other side ~ f the turn. The extent to which the wind and

the current w i l l  be workin g wi th , or again st the vessel. The expected order

response t lu re of the crew and the shi p. Vi s i b i l i t ’ , condi t ions. And perhaps

m any other , or different factors , depending on the circ u~ stan ces .

Of cou rs e , all the  examples are hvpothet ica l . Hopeful Is , the ’s set se  to

illustrate the general types and the characteris tics ~~f an i r rp c r rtan t source

of in for m ation the pilo t active l , seeks out, both be fore jr ; i dun ing a transit.

Such transit spec i f I c in forma t ion probab 1 s’ serves , mmno s t I nnrportan t 1 y , to pro-

vide the pilot with his ‘‘feel’’ for the dynami cs of the transit situation .
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3. Shi phandling Knowledge

Of the three basic In formation sources ident ified as being critical to

the safe and efficient transit in p ilotage waters , the concept of shiphan dl -

ing knowledge is the most illusi v e  and difficult to treat. There are several

reasons: First , all three information sources--local knowledge , transit

specific information and shiphandling know l ed ge--interact in complex ways

to influence the order decisions. Order decisions probably need t o  be ana-

lyzed on a “case by case” basis , in the total context of the transit, to

sort out the information sources that contributed to a particular decision .

Second , specific shiphand ling techniques appear to become identified with

particular transit areas and/or situations and become a part of the local

knowledge of the pilot. Th i rd , the shi phandling “label” is so broad l’, applied

in common usage that in one context or anothe r it covers almos t every aspect

of shi p movement. Fourth , errors from any of the interacting information

sources can lead to errors in the order decision . However , because the ulti-

mate movement of the shi p is usually the most easily observable response to

the pilot ’s information processing and decision behavior , observed errors , re-

gardless of source , are usually classi fied as shiphand l ing er;ors.

No comp le tel y satisf y ing solutions , either in the form of a precise defi-

nition of shiphandling knowledge as it applies to confined waters , or otherwise ,

seem to exist at presen t for dealing with the interactions between the basic

information sources and/or establishing relative i mportance in many maneuvering

situations. Our own tendency , or bias , is to view shiphand l ing knowled ge as a

background information source for all order decisions and to generall y relegate
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and the manner in w h i c h  they accumula te and use transit specifi c information ,

i .e., differenc es in the p recision and accuracy with whi ch they “read” the

dynamics of the transi t situation . Certainl y, we do ‘~~~ ‘t  know at this point

w h i c h , i f  e i t he r , conclus i on is correc t , bu t it does appear to be an experi-

men ta l l y testable proposition having important implications for acciden t re-

search and the desi gn of training p rogr~ s .
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of the channel is equall y well positioned for shi p movemen ts. The center is

closely in ali gn ment with the deep water of the l ower bay and the center of the

Verrazano Br id ge , spanning the narrows .

Amb rose Channel usuall y presents a minin m um of navi gation problems . This

in part is due to it ’s generous width and the requirement for onl y two basic

course changes; and in part because of the genera l adequacy and symmetry of buoy

p l acemen ts throug hout the channel. \4i th respect to the latter point , excep t for

an area be tween the entrance buoys (“2A” and “lA ’ ) and the N”2” and “Cl” buoys ,

the remainder are stationed at one-half mile intervals. The closeness of the

buoys and the consistency of their stationing is hel pful , particularl y in re-

duced v i s i b i l i t y , in ‘ ‘f i x ing ” the ship ’ s long itudinal and lateral pos i t ion in

the channel and in adjusting distance off the “ed ge ’ of the channel .

The following dis cussion is presented to prov i de a genera l understanding

of the types of information p ilots use in nav i gating Ambrose and other dredged

channels and how the information is used in maneuverin g decisions.

During the inbound transit from sea the p ilot , upon assuming the conn ,

w i l l  i mmediatel y adjust heading, as needed , to approach either the “A” , or the

entrance buoys depending on shi p ’ s position at the time . In a l l  p robab i l i ty

the shi p w i l l  be headed towards the channel because of actions taken by the

master after the p ilot launch safely leaves the ship and prior to the p ilot ’ s

arriving on the brid ge. In conditions of good v i s i b i l i t y  the p ilot ’s steering

orders w i l l  be based on visua l si ghtings of the entrance buoys , known course

headings , or both. In res tric ted v i s i b i l i t y ,  when the buoys cannot be i mmedi-

a tel y si ghted , the p ilot w i l l  use the radar to establish own shi p ’ s position

relative to the “A” buoy , Amb rose Li ght Tower , the entrance buoys and any

other traffic. He wil l  then issue steering orders to permit a safe approach 
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to the channel. In the event t hat  the ship ’ s radar is li nt working and he can-

not o bse t  VO .1 nay i gat ion ‘ m a rk  I mmmcd  l a t e l y ,  but ha’ . s u f f i c i e n t  v l s i  b I 1 I ty to

cour t I nue the t rans it  • he wi 1 1 ste er to bring a leadin g m ark into visual and

aud i t o r y  n amig o . Eng I me speed wi 1 1 be a~ us ted to m e e t  c inrt d i t ions of v i s I b i l l  t y

r,i i f  Ic and ef  I Ic i emmc y of trans i t t i nine .

To d i g r e s s  b r i e f  ly ,  i t  should be rioted tha t  p i l o t s  use radar i n f o r r n n a t ion
pr I mar it y i n  n t ’duLed v s I b  I I i  l v  conid it ions for genera l navigational or I enta—
t ion of the type rioted above . t u e  ident i i i  c a t  Oil of t r a f f i c  nr ,’ v t rm nn t ’ tm t i ,  , and as
an aid iii an- m chor in q .  A l though  on s ome s h i ps  the radar i n s t a ll a t i o n s  are
capable of p r e s e n t  ing i m m f o r t n t a t i o m i  tha t  ca mm be ust ’d to a c c u r a t e l y  a s s e s s  r i s k
of ce ll i s ion , the radar is  m a r t ’ ly , i f  e ve r ,  used for th I s purpose by pi l o t s
Man y reasons e x i s t  amnrong p i l o t s  b r  not f u l l y  u t i l i z i n g ,  or depending on the
radar p ros e n tat ion as a primary in fo rt m na t ion son ic e , I f  any other 1m m forr mm a t ion
is  a v a i l a b l e .  Perh a ps f i r s t  and foremost is the relative lack of standardi—
:~m t ion tha t  t~x I s t m. I rornn omit ’ radar i ns t  cr 1  1 at I (in t i n another. In a busy port
like New Yor k , pi lot see the “nit I m’e spec t  rut mn , i mmc l  ud i rig i mis tat lat ions dat I rmg
f ro,mm the ‘‘~ e.m r o r m e ’’ to  the mnmos t sophisticated conniputer aided devic es currently
c o n n in g on th~ nm nar ke t . PP1 displ a y sizes mmmay vary from six inches to 16’’ ; the
di 5 r  has pm ese nu t at ion t r a y  he st ahl hi zed in .1Z i mm m u th , on uns t,mh I Ii zed in .m: I m oth
the di splay unmay p mes em m t shi p ’ s head up, north up, or base course up; presenta-

lori s m ay in c l ude t r ack  h i st o r y , or no t r a c k  h i s t o r y  in f o rrnn nm t cnn ; the d i s p l a y
may have s i n g l e  bear i rig r hugs or double bean i rig r im igs , of ten wi tim di fferen t

~t im ~ I ,u tn s f o r  d i l l o n  err t (1 is p 1 ay pres cni tat ion modes . The ins ta I hat ion rrnd ~ be
a CM c r 1 0  CM an-md u s u a lly  m oth art ’ includ ed . And to add a l i t t l e  more van —
abi I I ty , i n n s  ta  1 l a t  i t ’ m n n may inc 1 UlI t’ var i ot is  c , un nn b i  mat i 0mm , and prem n nutat ions of
i ll t i me ’ so .mm m d 0 t Im e r chat -cc t o t  I i t  i cs

For the shor t t i n e  periods avai table to the pi l o t  during a transit, he
In ham ii y aIr Ic to frog In o ‘.,uit o u t  a l l  t i m ,,’ cha r .,c t o r i  s t i e s  of a par t I cu 1 ar
so t . Fur the n n nm o r t ’ , In’ , v i m  toe of t h e  I ci t that even the ‘‘knobs ’’ lack army s cm—
b I am uce of ‘. tam ida rd 1 .~,r t Ion , p 1 lot s tn ma ke i t  a p rac t I cc t o  neve r tu rn on , or
ad j ust tine eglu I pmn nn ,m n t  . They wi Il always ask the minds ter or the m ate to turn
i t  on , adj tin t hr i gim t n mt ’s s . change t ine range and so on . Because of these
prac t iLe’ .  the p I lot is  a I f orded h i t  t It ’ or nrc o p p o r t u n i t y  to learn or prac—
t ice us I nq time rimorO soph I st  Ic ated c,i p~~Ir i I i t  len of 1 improved sys  tennis

St  i l l  tither I rnnp ed I m e n  t ~ to the full u t i l l  .‘at I 0mm of the radar ’ s i nfor—
m a t ion ~,mp.mbi l i t  i t’s by pilots resu lt f rou t the general unavailability of
‘‘day 1 I ght ’’ d i n

~
u lays at m i ,,u m rnn c 1 c o mmm m i nq pm ’s i t ions . St cmm dard PP I displays

m m ’ .  t be hooded in day 1 I ght t~ n avoid the pm e’.t~tm t d t  ion bein g wiped out hy
the re I ~i t I V t’ 1 y s t  ronige r ,i rrnt ’  lent 1 I qim . S ui t  In requ I r en nr c m m t s can i n te r fe re
w i  tim t i mmm e— si n i r i m g the m ,miia r ‘ n e s e m m t , l t  ion ,  w i  t im the v i s u a l  scene.  For ex
.,rnm t r he , omm noni ne ‘.11 I pi. tim i s requ I r t ’r n rt ’ni t ri’s u I s 1 mm the n - ,mja n be i mg 1cc at t’d
in a remote pan t of the hr i d’ie sim m - mo unded by black curtains extending
I n cn n deck t o ov en  in , ’,m,i - T on al I the above r,’,m sonn ’. . i t  is d i t f l  cu l t for
t I n e  p i l o t  Ii’ mnmake e f fect i vi’ tune of  t i n t ’ f u l l  c a p a b i l i t i e s  of radar equi p—
‘renn t s f o r  he m ’m mt i re  ram m g t ’ of nay i m r , m t  io mm and t o r I I i~~iomm avo i d ,mmnv e problems
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As positive identification is established with one or more of the aids

to navigation in the area , the p ilot steers to intercept the known course

heading for the channel. Upon approach i ng the entrance buoys , he wi l l  be on

a heading approximating the known true course for the channel. Depend i ng on

traf fic , shi p size , handling characteristics , and the vi s i b i l i t y  conditions ,

he may s teer for the middle or right inside or outside quarter of the channel.

The i mmediate navi gation problem is to determine the current Set and

drif t l6 being experienced by the vessel. If the range p rovided by the West

Bank Light and the fixed lights on Staten Island are visib l e , the p rob l em

is easily resolved. By steering a course that maintains the three lights in

perfect ali gnment, current set and drift is automatically compensated for and

the ship is advancing on a track line exactl y in the center of the channel.

By “cracking ” the range lights open right or left , the track line is moved

left or right, respectively, of the centerline of the channel. By referencing

the range and one or a line of channel markers , the pilot can adjust latera l

position in the channe l to any desired track he wishes to maintain in the

first leg of the channel.

In reduced vis i b i l i t y ,  correcting for current set and drift requires a

trial and error procedure .17 Based on his local know l edge and reference to

the tide and perhaps tidal current tables , for the date and time of day , the

pilot can reasonably predict the direction and strength of the current flow

l6 In marine navigation , the term current includes all external forces that in-
troduce geograph i ca l error in the dead reckoning of the vessel. Thus , wind
forces are includ ed in the definition of the term. Set is used to indicate
direction and drift to indicate speed.

171n all p robability the pilot checked the tables prior to board i ng.
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relative to the channe l and most likely the approx i mate effects on the vessel ,

consider ing it ’ s d raft. (Generally, the deepe r the draf t , the greater the

current effects.) Wind forecasts for the area and whateve r direct observational

information that is available wilt permit an Ini tial estimate of wind effects on

the sail area of the vessel . In conversation with the master or mate , he wi l l

establ ish the probable amount and direction of error in the gyro compass. Also ,

since current set and drift is related to speed through the water (generally the

slower the speed through the water the greater the effects of current set and

drift) he wi l l  obtain a speed estImate , probably by relatIng engine RPM to posted

speed tables , or by questioning the master or mate regarding this relationship.

With this information at hand , plus presen t gyro heading and the known true

course head i ng for the channel , the pilot can now estimate and order a course

heading to compensate for the current set and dr ift. As arm illustration , sup-

pose the wind and current are both against the port bow and in combination are

exerting significant forces against the shi p. In this situation , if the pilot

steers the known true course of the channel (296°), the ship eventually will

be forced out of the channel or aground on the starboard side . Corrective

action requires “crabbing ” the shi p ’s head to port a sufficient amount to per-

mit the p ivot point of the ship to proceed along the true course li ne of the

channel. Thus , the pilot must steer a gyro compass course of something less

than 296° in order to maintain a track parallel with the channel buoys , as he

proceeds up the channel. Depending on how accurately he reads the effects of

set and drift and the amount of precision he feels he needs for the situation ,

he may need two or more heading adjustments to arrive at a satisfactory track.
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By continuing to watch his track line relative to the channel markers , he

may make furthe r heading adjustments to establish and maintain a different lat-

eral position in the channel. As an aid in adjusting lateral position , he bears

in mind that 10 of course change equals 100 feet of latera l movement in one mile.

Thus , if he judges that he should adjust course to bring him 50 feet closer to

the edge of the channe l , he may steer 2° to the right of present gyro heading

and observe his pos i tion off the next buoy , which he knows to be one-half mile

ahead . Once the new lateral position in the channel is established , he can

then once again app ly, or reestablish , the correction for set and drift to main-

tain a parallel track with the channe l markers. Of course , current set and

drift may be variable from one reach to anothe r and even within a reach . Con-

sequently, the pilot is continuously alert for the need to make heading adjust-

ments in order to maintain the desired track over the bottom .

Earlier , possible gyro compass error was mentioned as a factor in channe l

navi gation . Errors of one-half to two degrees are not uncommon on inbound

ships and the pilot usually learns from the master the probable error earl y in

the transit and subsequently verifies it against natural or established ranges

for which he knows the true course heading. Gyro compass error , if any , is

taken into account in issuing all heading orders.

Long itudinal position in the channel is usually established by noting each

pair of buoys as the vessel passes. From the N”2” throuah the R”l8” buoy the

spacing is at one-half mile intervals. This characteristic also makes time

and speed calculations easy and pilots often use one or both in reduced vlsi -

bility. Overall , the visua l scene and norma l patterning of objects within the

scene become overlearned , often to the point that the presence or absence of
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an object not norma l to the scene from a particular position in the channel

wi l l  act as a stimulus to alert the p ilot to a situation demanding i mmediate

attention . A buoy may be off station , a small boa t nmay be in or approaching

the channe l and so on.

By the time the vessel approaches the turn at the R b ”  buoy the pilot

has added si gnificantly to his transit specific inforn m ation. 18 He knows cur-

rent set and drift and the way it w i l l  probably affect the vessel in the next

leg of the channel. He may know the compass error and it ’ s correction for the

true course of the next leg. He know s the approx i mate speed be i ng made through

the water and over the bottom and like l y has developed sufficient experience

with the handling characteristics of the vessel in these conditions that he

can accurately predict it ’ s response to the rudder. He has observed both the

ship and crew response times and thus can anticipate the lead time he must in-

clude in helm and perhaps eng ine orders . He also knows about the traffic he

is going to mee t and where passing situations are likely to deve l op . This

type of transit specific information is clearly important for the decisions

that must be made as the turn is approached : Where to start the turn; how

much whee l should be ordered; should eng ine RPM’ s be increased or reduced to

provide an extra marg in of safety; where should the vessel be positioned lat-

erall y in the channel at the completion of the turn , considering present po-

sition , traffic , and the fact that another turn is just beyond this one?

Although these and many other decisions w i l l  be largely based on the transit

specific information the pilot has been accumulating, it must be remembered

also tha t such transit specific information interacts with the p ilot ’ s local

knowledge . The fact that he has made this turn hundreds of times before , in

18
See Chart Appendix B , p. 3B.
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a wide variety of situations and on many differ ent ships , has prov i ded a “learning

curve ” for the turn. lie may “know ”, for examp le , that under the prevailing cir-

cumstances he should delay starting the turn , initiate it with 10 0 r i ght rudder

allowing the ship to move towards the centerline of the channel , add additiona l

rudder as he reaches the center and finally steady on a course that , when com-

pensated for set and drift, keeps the vessel near the center of the channe l until

he is ready to start the next turn; which he intends to initiate earl y so it can

be completed well on his side of the channel in consideration of outbound traffic.

Of cou rse , the above statement is entirely h y p o t h e t i c a l .  The p i l o t  has learned

to make the turn under these genera l conditions with this type of shi p and the

like lihood that he is doing this kind of advanced planning is near certainty.

Under conditions of restricted v i s i b i l i t y  the turn , of course , becomes

decidedly more difficult to negotiate. With v i s i b i l i t y  reduced to , le t us say,

just below one-half mile , it may become i mpossible to see more than one buoy at

a time. Thus , the pilot wil l  try to use a combination of different info rmation

sources to judge and maintain the desired track in the channel. A principle

source in this situation is the radar presentation . With the radar he can ob-

serve his genera l position in the channel with respect to the buoys and if he

had to he could probably negotiate the turn with this information alone. How-

ever , pilots , as a re a ll deck off i cer s , are well aware of the risks associated

with depend i ng on a single information source for any critical navi gation maneu-

ver. Thus , they will seek verification of position informati on from tw~ or

more i ndependent sources wheneve r possible. In this instance the p ilot w i l l

t ry to ver i fy the information from the radar presentation by a visual si ghting

of the buoys ; by comparing the known course of the reach against the shi p ’s
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gyro compass heading, corrected , naturally, for error and expected current set

and drift; perhaps , also , by time and distance calculations; by observing the

rudder angle indica tor and/or changes in vibration characteristics of the sh i p,

one or both of which may si gnif y an approach to the edge of the channel; by ob-

serving the change in “angle of attack” of the sea against the ship; by listen-

ing to the “clicking ” of the gyro ; and perhaps i f  he is s t i l l  not satisfied ,

he may go out on the bridge wing and try to pick up the audible gongs , bells

or whistles of the turning buoys.

As the ship approaches the R”16” buoy , the pilot must become additionally

alert for potential traffic merg ing from the Chapel H i l l  North Channel. St i l l

farthe r up towards the Narrows , even more alertness is usuall y evidenced by

p 1 lots due to the likelihood of increased tugboat and barge traffic. In this

area tugs may be c ross ing  the t r a f f i c  lanes , shor ten ing  haw sers , or making up

to push their tows . Furthermore , according to pilot reports , mar gina l v is i -

b i l i t y  cond i tions can change dramatically in the vi c i n i t y  of the Verrazano

Bridge , ei ther clos i ng down , or opening due to local atmospheric effects asso

ciated with the bridge . The approach to the bridge also signals speed reductions ,

not only for the above reasons , but also because docking tugs are usually w a i t i n g

in the area of the “20A” buoy to board the dockin g pilot. Additionally, s h i p s

in the Stapleton Anchorage often have barges alongside and excessive wakes can

cause damage. Finally, the norma l reduction of headway on very large shi ps re-

quires significant time and distance to accomplish.

The ordered sreed throughout the transit nnay be based on one or several

situational factors: Vessels entering the port and proceeding directly to a

dock usually have an ETA for arrival. Arriving early or late may result in

placin g an added cost burden on the vessel. The pilot is usually made aware
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of these schedules and wi l l , within prudent limits , order speed adjustments

accord i ngly. Seriously reduced vi s i b i l i t y  conditions call for a reduction of

speed to insure the safety of the vessel. Traffic conditions may influence

speed . In cases whe re a queue of three or more i nbound vessels develops , the

slowest vessel ordinarily w i l l  set the pace for the others . Passing arrange-

ments are sometimes made from a two ship queue , but onl y when both pilots are

in accord tha t it can be done safely. Ambrose Chan ne l  is sufficiently wide

that one whistle pass ing situat ions rarely call for speed reductions on either

vessel .  In other areas of the harbor , however , speed reduc tions to minimize

suction effects are the rule. The size , draft and handling characteristics

of the vessel may call for speed reductions. Occas i onally, also , a propulsion

system may have a “c ri t ical” RPM range that is unusable due to undesirable

vibrations ; requiring the pilot to order speeds above or below , but not within

the critical area . The lateral position in the channel may also interrelate

with ordered speed. Excessive speed when the vessel is close in to the edge

of the channel may result in a sheer and loss of control . Fina l ly, a p ilot

may reduce RPM’ s when approaching a turn , or other cri tica l maneuver , in

which he feels a need to have a reserve of propulsion power to be able to

g ive the vessel an extra “kick” , or twisting movement , at any point in the

maneuver. ’
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2. The Upper Bay

Most ships entering the Uppe r Bay wil l  require tugboa t assistance . The

ship owner through office personnel or a port agent , arranges for the service

with a local tow i ng company. As the shi p ’s ETA at the Verrazano Narrow s Bridge

become s known , the towing company dispatches one or more tugboats , as required ,

to assist with the escort and docking operations. The number of tugs to be

assi gned is usually planned in advance by the docking p i lo t who w i l l  handle

the job. He takes into consideration the overall size of the ship,  i t ’ s draft ,

it ’ s known or expected handling characteristics , the transit route , the water

depths and current conditions he anticipates at the dock upon arriva l and any

expressed requirements from the shipping company and/or the master.

Each loca l towing company offering ship movement services employs persons

with federal piloting endorsemen ts with unlimited tonnage for the areas being

serviced . For the most part , these docking pi lots serve as captains on one

of the companies ’ tugboats 19 and do a variety of other kinds of harbor work

as well as the ship work. Although work schedules can vary between and within

tow i ng companies depending on work loads and other factors , tugboat crews

usually work seven day s on and seven off with watch schedules of six hours on

and six off . Needless to say , perhaps , this kind of exposure to the harbor

can lead to a leve l of local knowledge that includes the most exacting detail.

S t i l l  anothe r exposure factor invo l ves the number of shi ps the docking p i l o t

may handle in a given period of time . In New York the active bar pilots out-

number active docking pilots by approx i matel y 5-1. This ratio appears to carry

over into ship movements as well , with each dock ing p ilot handling approx i matel y

five ships for every ship hand l ed by a bar pilot.

19Some towing companies who do a high percentage of the ship movement work emp l oy
“office pi lots ”, i.e., pilots who do only ship work and thereby work out of the
companies ’ local off i ce.
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As the vessel moves into the near proximity of land on eit her side of

the Narrows and into the Upper Bay , increasing poss i b i l i t i e s  exist for using

natura l
20

aids to navi ga tion for position fixing , observ ing for set and d r i f t ,

and estimating headway . An almos t infinite number of natural ranges exist in

the sense tha t any two fixed objects that can be readil y observed can serve

as a range for various purposes . The most generall y useful range for navi ga-

tion is t r e  one that can be used as a steering aid for maintaining the de-

sired track over the bottom . As one steers on such a range , se t and d r i f t

are take n care of by t he  s i m p le expedient of rema ining on the range. In the

case of natural steering ranges , certain characteris tics are des i rable , such

as the objects should be read i i y and unmistakabl y identifiable , they should

be in a known al i gnment when the vessel is positioned on the des i red track ,

and they should be vi s i b l e  both day and ni gh t. Some va r i a b i l i t y  exists among

pilots with respect to the natura l ranges they select and use in various parts

of the harbor . The mo re prom inent natura l ranges are known and probably used

by a l l  or most p ilo ts working the area re gularl y. This is par ticularly true ,

we suspec t , in areas wi th a pauc i ty of natural ranges as opposed to areas

offering a wide nu mber of possibilities.

Na tural and established ranges may be used for many purposes . For examp le ,

most p ilo ts heading north on the west side of Governors Island , intending to

pass between the Battery and the Island , w i l l  reference the na tura l range formed

by the Battery Tunnel ventilator located on the northeast corner of the Island

2OAs used herein a na tura l aid to navi gation refers to prominent landmarks ,
bu i l d i n g s , towers , s tacks , l i gh t s , etc . tha t althoug h useful for naviga t ion
were no t officiall y established or intended for that purpose. Established , or
ar t i f i c ia l , ranges are a par t of the aids to navi gation sys tem offic iall y es
tabl ished and maintained by the U. S. Coast Guard .
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and a pro m mm inent l y sp i red bu i ld i ng in Brookly n as an aid ~or s ta r t i n g  t he  t u r n ,

~ ‘ en the established m a n n c n t ’ on the Brookl yn pier cornnes into eu-, , i i s  us ed

to comp lete the turn and navi gate between t u n e  Battery and Go .trnors I s l a n m d . 2 1

Range s are frequentl y used t o  fix and nn a i ntai n lat e ral pos t ion in t ’~e chan-

nel. In some areas the process is rather inv o lve d . For e\a ’npl e , in n , mv i~~at-

ing around Shooters Isl and , just south of Ne -.~nr k Bay , t~~ t ’ currents are of ten

tric ky and pilots may use a beacon , a v.atertank and a b u i l d i n g  that happens

to be prom inen t ly marked with the word SINGER , as natural ranges. If the bea-

con and watertower are in a l i gnment wi it tn-e ve ssel’ s track , t ’~e p il o t kn m ~ uv~

he is on the ri ght hand side of the c’~a nnnit ’l . As the beacon appears to pro-

gress ively move across the l e t t e n s  of the word SINGER cmi the adjacent b u i l d i n ~~,

he knows he is -n ovi n~ toward or is in the left rand s i d e  or f th~ channel.

Ranges also serve in iden tif y ing dange r bearings ; e s t a h l i s h i n q  t’ ne H i n ts  cf

shoa l areas ; for obse rvIng current se t  and d r i f t  for  es t ima t i rig mcaJu ’.a\ and

s te r nwa v  dur i pci docking and undocki ng r’nj rm eu.uve r s and to dent I f’~ the appr oach

heading and let go points for anchoring.

In view of the i mportance of ranges to  navi gation in ~ery conf ined

waters , there are surprising l y rew established ranges in Net- . York Harbo r .

At 1 e m s t two ranges , the Port Richmond and the E l i  zabet “non t • were a 1 lou.ed or

deteriorate , or be destroyed over the years . and a r - e no 1on~ er in r l .lce~~ In

st i l l  other ar- eas the established range is m ax ima II~ useful i n onl y one tran-

sit d i rec t ion . W hen going away f rom t he r a n ge , the p ilot is requ i red to go

out on tme brid ge wing to view the range astern of the shi p. Hav ini ~ to dc’ this

is no t simp l y an inconvenience for the p i lo t , b ut can add to the risks ~~t the

t ransi t. In the way of i ll u s tration , consider the Poorhouse Flats Range located

2 1 See Cha rt. A ppendix 8 , p. 58.

~
2See Chart, Ap pendix 8, pp. 1 1 8 , 128,
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on the shore line just south of Newtown Creek in the East River ?3 The deep

water  in t h i s  area is on the Brookl y n  shore from the W i l l a ms b u r g  Brid ge north

to a point just below Newtown Creek , i t  then cuts d iagonal l y across the r iver

to t he Manhat tan shore . The range was established to assist vessels in fob l ow-

ing the deep water across this area. Since i t  is  located on the Brookl yn sho re ,

i t  i s  maximall y useful to the southbound traffic. To use it when northbound

requires that the p ilot leave his conning position in the wheelhouse and go

out on the brid ge wing. In doing so the p ilot must move from the most desir-

able conning position to a less desirable one. This movement from one conning

position to another can result in a momentary loss of orientation , distract

a tt ent ion f rom the conn , or both; particularl y i f  i t is  a hazy ni ght , th ere  i s

traffic in the area and the shi p has si gnificant v i s i b i l i t y  obstructions for-

ward of the wheelhouse. Finall y, it is most often the northbound vessel that

is loaded , southbounders are usuall y in ballast and water depths are not so

critical. In thei r  a t tempts to adap t to th is  s i tua ti on , nor thbound p ilots try

to use a natura l range formed by a smoke stack and the Chrysler B u i l d i n g .  T h is

range is quite satisfactory in good v i s i b i l i t y  conditions. However , again , on

hazy ni ghts it is difficult or often i mpossible to use since ne i ther the build-

ing or the stack have li ghts.

S t i l l  other prob l ems with establi shed ranges were observed during the

stud y period. The Port Socony Reach Range was un l i ghted for a two day period

on one visi t  and the Battery Range located on Pier 2 Brookl yn was effective l y

blocked by a vessel moored to the end of the dock for a three day period on

another v is it. 2~ Of course , these may be and probabl y are unusua l occurrences .

Nevertheless , such observations when taken along with the noted paucity of

23See Chart , Appendix B , p. 5B.
2L3See Charts , A ppendix B , pp. l3B and SB respectively.
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for the larger vessels. Upon hearing a security call , the p i l o t  in inmost ‘.1 tua-

tion s can i mm m4mm edia te ly detern m ine whether a pas sing situation is likely t t m develop

and If so where . In instances where a meeting or passing situation is develop-

ing, the pilot w i l l  usually respond to the announcing vessel with his own po-

s i t i o n  and intentions. Fronm such comunications , the two pilots are m ade aware

ot  each other ’ s presence and can p roceed to work out a sa te pass i nq. In m n na nmy

areas of the Uppe r Bay the conmb i na tion of cons traints placed on the situation

by the respective shi p sizes and the size t if the channe l nmake pa ssings unsafe

or i mpos sible. Thus , part of the m imeeting arrange imments immay include one or both

vessels reduc i ng speed to pern m it pass i ng in an area that insur es the opportunity

for a safe passing. Anothe r conmnmo n VHF cnmmummu nication s practice used by the

pilots in identif ying the presence of traffic co mmmin g against the m nm is to  estab-

lish contact with another vessel , known to be ahead of them m m , that is in a po-

sit ion to view part s of the waterway that are blocked fro mmm their view. In

this way even though they nmay have nmi ssed a security call issued earlier , t hey

s t i l l  obtain advanced warning of an innpend in g nm m ee t inq situ a tion . The tr i gL ’~’at’.

and other ha r bor work boats are particularly u seful in m imaking this m e lativel ’ , -

informa l traffic advisory systermm effective.

As the ship approache s the dock area , the pil ot w i l l  beg in to r e d u c e

speed in antici pation of arriving at the berth with only the mmmininmmum i m headway

needed to nm aintain navigation contro l over the vessel. At bow forwarc’ speeds

it i s often difficult or i nm po ssib le to accurately jud ge the vessel ~, headway

by simply observing the waterway ahead of the shi p. Thus , th e pilot w i l l  frt’-

quentl y observe objects on the shoreline , abeanm of the shi p, f o r  these judg-

ments. Depending on the current and wind conditions , which nmnay be workin g with ,

against , or having no appreciable effects on the ship, the pilot w i l l  mmm aneuver

— 7- ’ — 
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using a cormib i nation of eng ine , rudder ar-md tug forces to stop the vessel’ s n~ ve-

n~ nt liver the bottonm in a position that is parallel , or nearly so, with the dock.

Fromnn this position the tugs are used , with , hopefully, mni ni n munm assistance needed

frormm eng i ne and rudder , to push the sh i p to the dock. As the ship gets close

enough , spring lines are passed to the linemen and nmmade secure. Us i ng the tugs

to hold the shi p to the dock and the on-board capstans to control the slack in

the lines , the pilot can use the shi p ’ s eng ines , in combination with the lines ,

to position as required fore and aft alongside the dock. Once in pos ition ,

spring lines are nmmade taut, and head , stern and breast lines , as needed , are

put out and secured . When all rm mooring lines are secured , the pilot ’ s job is

finished.
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3. The Southway

The second major entrance to the Port of New York is through the Sandy Hook

Channe l , across the Raritan Bay to the shoreline of Staten Island and around the

southernrmm os t part of the Island to Arthur Ki l l  at Perth Amboy , N. J. The route

with it ’s several reaches is conveniently referred to simply as the Southway .25

From the entrance buoys of the Sandy Hook Channe l to Perth Amboy the distance

is approx i mately 18 miles. Water depths are about 35 feet at mean low water

with rises of approxi m ately 5 feet at mean high water. Channel widths are vari-

able along the route from 600 to 800 feet. The route is used often by tankships

servicing the many oil and chemical terminals l ocated “behind” Staten Island.

The combination of the narrow channels , the normally deep draft of the inbound

ships , and the relative lack of useful ranges and prominent landmarks makes the

transit one of the most difficult in the port.

Ships inbound from sea with a destination berth requiring the transiting

of the Southway may have to anchor for a period of time to wait for the proper

tide and/or v i s i b i l i t y  conditions. Idea ll y, the shi p starts the transit at the

entrance buoys at a time on the rising tide that wi l l  permit the vessel to ar-

rive at it ’ s assigned dock just before high , slack water. Such conditions pro-

vide for maximum water under the keel throughout the transit route and at the

dock. Further , the absence of significant tidal currents at the dock can con-

tribute to the safety and efficiency of the docking operation . Existing and

forecast v i s i b i l i t y  conditions along the route are more crit ical than for most

other areas in the port to the tinming of the trans it. Usually, reduced visi-

b i l i ty of one—half mile or less is sufficient to delay the start of the passage

until conditions improve. Thus , when the pilot boards the vessel at the sea

buoy , his first consultation with the master may well involve the scheduling of

the transit.

25See Charts Appendix B , pp. l6B , 15B , l1iB , l3B.
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The naviga tion problems in the Southway are in princi p le the same as those

for Amb rose: The pilot must be aware of the ship ’ s lateral and longitudinal

position in the channel at all times; he must be constantly aware of the effects

of current set and drift and apply compensating heading corrections , as needed ,

to maintain the desired track over the bottom ; speed adjustments must be made as

required to insure adequate navigational con trol of the vessel , prevent avoidable

wake damage to other vessels and property, and generally to insure a safe and

efficient passage. Likewise , the information the pilot uses to solve the navi-

gation problems and the general manner in which he uses it , is essentially the

same as that required for transiting Amb rose Channel.

As the sh i p approaches the entrance buoys , the pilot w i l l  be generally

steering a gyro compass heading approx i mating that of the known true course of

the channel (3080).26 In all p robability he has checked with the master abou t

known compass errors and has included in his steer ing orders the correction ,

if a need is indicated . He may also have included in the steering order an

adjustment for estimated current set and drif t. In all likelihood , he is en-

tering on the flood tide which will tend to set the ship across the channel

from the black to the red side. By observing wind conditions in relation to

the sail area of the ship, the net effect of current and wind acting on the

ship is estimated. As he proceeds into the channel , he continues to observe

the channel markers for the purposes of adjusting his distance off the red

side and establishing a track parallel with the markers . Unless there are Un-

usua l wind effects , the pilot expects to be setting to the red side at the en-

trance buoys , to the black side in the vicinity of the “6” buoy , and again to

the red side in the first turn .

See Char t Appendix B , p. 2B.
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In reduced vi s i b i l i t y ,  the pilot w i l l  be continuously crosschecking h is vis-

ual sightings of the buoys with the radar presentation , the gyro course being

steered and the known true course of the channel. He wi l l  also keep a close

watch on the rudder angle indicator which can p rov i de earl y warning of an approach

to the edge of the channel. By correlating these relative l y independent items of

information , he is less like l y to be misled by errors in any single source of in-

formation, For example , occasionally, one or more channe l markers may be off

station due to adverse weather effects , or by being struck by passing traffic.

A need for excess whee l may be the first indication that something is wrong in

the situation .27 In effect , “two plus two must always equal four,”

As the ship moves up the channe l , the pilot , knowing the ship ’ s draft and

the approximate water depths at this stage of the flood tide , wil l  be sensi-

tive to the way it responds to helm orders and perhaps changes in vibration

characteristics. Observing the engine RPM and correlated speeds , he may de-

cide that by reduc i ng squat and thereby increasing the water depth under the

kee l , the ship wi l l  handle better. As a rule of thumb , a ship squats , or

sinks by the stern , about one foot for each 5 knots of speed . A ship “smel l i ng”

the bottom may react irrad i cally to the irregularities of the bottom .

As the ship makes the turn into the western section of Sandy Hook Channe l ,
28

the pilot is likely to change his method of issuing steering orders from ordered

headings to ordered rudder angles. In part this seems to be due to the less pre-

dictable currents In the area. By directly controlling the rudder angle , the

pilot may fee l a more i mmediate sense of contro l over the vessel and it ’ s po-

sition in the channel , In part , also , it is probably due to his need to position

the sh i p for the next turn. Pilots tend to bear towards the left side of the

channe l af ter passin g Sa ndy Hook to “open” the turn at the R”l8” buoy . Because

27See the transi t of the Olympic Games. Appendix A , P. 79A .
285ee Chart Appendix B , p . 158.
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o f the t r i c k y  c u r r e n t s  and the need to p o s i t i o n  fo r  the turn into R a r i t a n  Bay,

p i l o t s  t r ’ ,  to ,rvo id any passing situat ions in the west section of the channel.

After makin g the turn into Raritan Bay, the pilot likely w i l l  return to issuin g

helm orders as course—. to be steered. In this section of the channel , he is

a l so  l i k e l y  t i m reduce eng ine RPM’ s. Such action s provide an additional reserve

of powe r to brea k a sheer , or to pr ov i de an e x t r a  t w i s t i n g  force on the sh ip

should it be needed for any reason .

Upon ‘.‘ rm t t ’r ing the eas t  reach of R a r i t a n  Bay, the p i l o t  w i l l  again e s t i m a t e

corrections in heading needed to conimpen sate for current set and drift. By

observing distance off the entrance buoys and later the N ’4” buoy , the esti-

mate is adjusted as needed . Durin g the transit , he w i l l  continue to observe

his pos i tion vi s u a l l y  in relation to the channel markers , watch the rudder

angle ind i ca t or , mon it or t he head ing agains t the known true course , and where

needed the radar pre serm tation . Speed w i l l  be returned to the rm iaxinm um permis-

sible under the conditions.

In recent years the “9” buoy was added to the black side of the east reach

of the chann el. 29 Before that timm u e there were no markers on that side of the

channel between the ~~~~ and “19” bouys, a dis tance of about 5-1/2 miles. P1-

lots acknowledge that the addition of the “9” buoy aids in judging position in

the channel , particularly at ni ght. It ’s greatest va l ue is probably for the

ou tbound vessel confronted with a passing situation . Although the pilots we

had occasion to talk with have been somewhat non-committal about the adequacy

of aids to n avigation i i  Raritan Bay, i t appears to this observer that, in re-

bat ion to the other areas of the Southway and Ambrose , they must be jud ged as

being only nmarg i na l .

29See Chart Appendix B , p . 148.
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At the “14” buoy the p ilot is like l y to reduce speed in a n t i c i p a t i o n  of the

turn at Seguine Point. 30 On large , deeply loaded vessels considerable t i rmm e i s

required to reduce headway. When they can be seen , the pilot is usual ly attend-

ing to the relative position of beacon “20” and a smoke stack on Sequine Point

as steering aids.

At the Seguine Point Bend the pilot picks up the established range at Red

Bank as a steering aid for the turn. The bend has been dredged out on the red

side allowing the pilot to steer a lit t l e  to the ri ght of the range If  he needs

to do so. The pilot may also further reduce speed as he approaches the turn to

avoid pulling water from Lemon Creek where nmany pleasure craft are docked. Most

ships w i l l  experience some bank effects on this turn. In extrenme cases the eff e cts

are so strong that the pilot may be required to hold some r i ght rudder w h i l e  m a k i n g

this left hand turn. 31

At Ward Point , several channels converge in a rela tively small area .32 Each

channe l inc l uding the Ward Point Bend is well marked with beacons and buoys

leading to the nickna rmi e , the “buoy farm”. Pilo ts appear to perceptually organ-

ize the patterns made by the various combinations of markers as an aid in i dent i-

fying their position in the channel. For example , for one p il ot the ~~~~ i i 5 3 i i

“54” , “52” and “50” buoys form a “house with a gable on top.”33 Seve ral com-

binations of beacons and buoys are used by diff erent pilots as ranges for steer-

ing, locatIng lateral position in the channel , and/or checking the positioning

of other buoys. Buoy “hopping ” on the red side of the channel is hazardous be-

cause of a shoa l area that extends into the channel between the ~~~ and “56’

bouys .

305ee charts Appendix B , pp. lL iB and l3B respectively.
31 See the transit of the Stawanda for an explanation of these effects ,

Appendi x A , pp. 9lA , 92A.
32See Char t Appendix B , p. l3B.
33See the transit of the Olympic Games, Appendix A , p. 85A.
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For the lay person , at least , this must be the most confusing area in the

port. From the R”1e6” buoy inbound , it is possible to see at one t ime at leas t

19 navigation marks and perhaps as many as 26. However , interestingly enough ,

after passing the r,55ri buoy at the western end of Ward Point Secondary Channel ,

there are no buoys on the black side of the channel until one reaches the C”5”

buoy , wh ich marks a submerged rock , off Woodb r id ge Creek , well above the Outer-

bridge Reach. Nor are there any established ranges for the Ward Point Bend West

Reach and turn . Pilots use smoke stacks ’”c racked open ’ s l ightly, together and

in combination , with apartment houses , etc . ,  for navigating the area . If the

area is confusing in the daytime , it must be particula rly so at night when ships

are using the anchorage at Ward Point Bend and other traffic is moving in the

var i ous channels.
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4.  A rt hur K i l l

The tugboats th~,t w i l l  assist in the docking operations wa it in the

vic i n i ty of Perth Amboy , N. J . and Tottenvi b le , S ta ten Is land , for inbound

shi ps. Likewise , they usually terminate their assistance duties at this

point for outbounders.

As the docking p ilot takes the conn , he i mm ediatel y positions the tugs ,

usuall y on ei ther side of the bows , with lines up to the shi p. This pro-

v ides the p ilot an added capability for con trolling the forward par t of the

shi p and emergency ass istance for stopp i ng and/or reducing the headway as

the shi p approaches the docking area .

Arthur K i l l  in cludes the nine reaches from the Outerbridge Reach to the

North of Shooters Island Reach , located at the western entrance to Newark Bay.

The advertised width is 500 feet and depths at mean low water are approxi-

mately 34 feet. Many of the shi p movements in the area are high water jobs ,

i . e . ,  t imed to the ex ten t  p r a c t i c a l  to move on the r i s i n g  t i d e  and a r r i v e  at

the dock just before the slack , hi gh water.

Due to the close proximity of band throug hout Arthur K i l l , the p ilot

makes extensive use of the many natura l and the few established ranges for

steering the vessel. Normally, he w i l l  maintain a track ove r the bottom as

near the center of the channel as traffic conditions permit. Siltation can be

a prob l em and the channel tends to shoa l along the edges .

Speed contro l is an i mportant nav i gation prob l em . The relative l y narrow

cha nn e ls , the many docks and p iers along which shi ps and barges are moored ,

and the presence of traffic makes it mandatory that barge vessels proceed

slowly. The pilot is always alert to losin g navigation control at reduced
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speeds and nmu st be ready to use the ship ’ s propulsion power in short bursts and/or

tugboat forces to  maintain his track line. Reference to ranges or band objects

abeam of the sh ip prov ide the inmost r e l i a b l e  infornma t ion about headway . As part

~~~t the speed contro l prob le m nm , the p i l o t  nmus t be , or qu i c k l y become , fam i l i a r  w i t h

the ct~a r a c t e r i s t i c s  ot the vessel’ s propulsion system . The response t i m e  of the

pro L ne l ler to engine orders becomes critica l in issuing orders. A slower than

norma l response ti n ne of the ship to eng ine orders mmmus t be compensated for by

issuing the order sooner. On steam turbine shi ps the propel ler  may co nt inue

to turn s l ow ly  on a stop eng ine order , pro v i d i n g  a measure of headway or s tern’

way the pilot must a n t i c i p a t e  and be prepared to deal w i t h .  A vesse l  w i t h  a

variable pitch pro p eller must be slowed down carefully and even then the re-

duced propeller pitch can block the norma l flow of water past the rudder re-

sul ting in a loss of steering control. As no ted in another section of this re-

port ,~~
14 

the propulsion con t rol me t hods in standard use , ni b u m p ni the f u l l  ra nge

of eng i ne RPM’ s , ahead and as tern , respec tively, into f i v e  eng ine orders : FULL,

DEAD SLOW , SLOW , HALF and FULL. This characteristic often results in one order

being too slow and the next option being too fast for the prevailing conditions.

The tidal currents in certain reaches add significantly to the na vigation

control p rob lenms . The narrow channels and the relatively ti gh t turns o f ten

cause the currents to ricochet off the shoreline and into the ship in a manner

the un i n i t i a t ~’d may not be prepared to expect . 35 W i t h  the p i l o t ’ s local know l-

edge and his exper ience in handl ing va r ious  s i z e  vessels in the area , he is

prepared to a utic ipate these conditions and to position and otherwise maneuver

the sh ip to counter and/or use these forces to his best advantage.

~
14The Eng ine Order System.

3SSee the transits of the Great Republ ic and the Arco P res t i ge .
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Hel m and engine orders , and par ticu l arly the forme r , must be carefully mon i-

tored in a ’ l narrow channels. Inexperienced and/or non-English speaking he l ms-

‘ len are prone to become ~ontused and turn the wheel the wrong way ,36 or to stee r

on a buoy or object on the shoreline while f a i l i n g  to take account of the cur-

rent set.

Two fixed bridges and one l i f t  bridge cross the Arthur K i l l .  The fixed

b ridges are the Outerbrid ge Crossing and the Goetha ls , with vertica l clearances

at mimean high w at er o~ 114 3 feet and 137 feet, respectively. The lift  bridge is

the ~\ r t hu r  K i l l  R a i l r o a d  Br idge w i t h  a vertical clearance at mean hi gh water of

135 feet. Extra caution is required in approaching the li f t  bridge , particu-

l a r ly  on a f a i r  t i d e  (which we have noted is s tandard cond i t ions  for the larger

vessels), because of the always present uncerta inty about when and if the bridge

w i l l  be r a i sed . Fa i l u res  in the l i ft i n g  mechan ism , or excess ive  delays can ruin

a p i l o t ’ s day.

I n the North of Shooters Island Reach the tidal currents flowing through

the Arthur K i l l , the K i l l  Van Kull and Newark Bay converge around the “17”

and “18” buoys. Thus , a si tuation can exist where eastbound and westbound

shi ps meeting each other can both be experiencing the san e tide conditions ,

i.e. , both can have a fair tide or both can be stem i ng the tide.

In this area , also , the aids to navigation change . Newark Bay is considered

the port of c a l l  for placement of the a ids to nav iga t ion . For the inbound tran-

sit to Newark Bay , from both Arthur K i l l  and the Kil l  Van Kull , the red aids are

to the right hand .

36
See the transit of the Stawanda, Appendix A , p. 93A .
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5. Ki l l  Van Ku l l

The Ki l l s  extend from the Constable Hook Reach at St. George , Stat en

Island to the Elizabeth port Reach , Arthur K i l I ~~
7 The shi p channel is 600

feet wide and approximatel y 314 feet deep at mean low water. A large percent-

age of the shi p traffic in the K i l l s  is container shi ps goi ng in and out of

Port Elizabeth and Port Newark in the Newark Bay. For the most part these

shi ps have drafts of less than 30 feet. Sealand’ s SL-7’s are usually a

li tt le deeper , resul t i ng in a policy on the companies ’ par t cf a min imum of

2 feet of water under the keel before the ship can be moved ir . or out.

Es~ .~n t i a l l y the same types of navi ga tion problems exist in the K i l l s  as

in o ther  p a r t s  of the Upper Bay and in the Arthur K i l l , and p i lo t s , in prin-

• ci p ’e , use the same types of information in about the same way for solving

them . The reader is thus referred to those sections of the report and to the

video recordings and written sumaries of the six transits made in the area .

b.  Newark Bay

For the purposes of this stud y, the Newark Bay extends f rom Bergen Point

to Port Newark Termina 1~ The channel width is variable from about 900 feet

just north of Bergen Point to 600 feet in the Newark Bay Middle Reach. The

channel depth is about 30 feet at mean low water. The channels into Port

Elizabeth and Port Newark are about 500 feet wide , with depths of 25 feet

and 24 feet , respectivel y, at mean low water. The more recentl y constructed

container berths , south of the El izabeth Channel , have water depths at the dock

of about 35 - 38 feet. These berths are used by the largest and deepest

container shi ps calling on the port.

37See Charts Appendix B , pp. 14B and ll B.

~
8see Chart A ppendix B, p. 1 18 ,
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Point turn and the passage through the Bay Draw Railroad Brid ge. The turn

around Bergen Point is about HOo. Currents running in the Kill Van Kul l ,

Arthur Kill and Newark Bay tend to converge n the vicinity of the turn .

The shore areas around the turn are rock. Given the combination of these

factors, particularl y under unfavorable wind and visibi l ity conditions , makes

the turn both difficult and hazardous for very large conta i ner ships . Good

control over the track of the vessel must be mainta i ned at all times . On

the larger and deeper shi ps , wh i ch usually have to proceed at speeds that

provide for only marg i na l nav i gation control , the use of tug forces for

assistance in making the turn is standard procedure. For inbound shi ps the

turn is further complicated by the need to be positioned , when the turn is

comp leted , for passage through the Bay Draw. The Draw has two openings.

The one that is usuall y opened is on the west side and has a horizonta l clea r-

ance of 216 feet. The East Draw has a horizonta l clearance of l3~4 feet. Both

have vertica l clea rances when in the up position of 135 feet at mean high

water.

The comb i nation of the rise of the land at Bergen Point and the severa l

oil storage tanks associated with a marine terminal on the Bay Draw side of the

point , tends to effectively block visibility around the turn for ships in-

bound from the Kill Van Ku ll and outbound to the Kills. Pilots are therefore

very much dependent on establishing VHF radio communications with traffic in

the area to avoid awkward and dangerous passing situations .

The Bay Draw usually presents pilots with the most prob l ems during the

downbound transit. Frequently, vessels must hold above the bridge for si gnifi-

cant t ime  periods waiting for a scheduled train to cross the brid ge. Shi ps
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leaving Port Newark and Port Elizabeth can usually plan their advance to the

bridge to provide a reasonable safety marg in. However , the larger vessels

using the south end of the Elizabeth Port Author i ty Marine Termina l have much

less distance in which to “expand time”. Once they have undocked , significant

delays in raising the Draw become increasingly troublesome , particularly on

the ebb tide .39 Still another factor of I mportance during the downbound tran-

sit is the wind conditions. The relatively unshe l tered area of Newark Bay

permits greater adverse wind effects on the vessels while positioning for and

during passage through the bridge .

The pilot ’ s local knowledge of the variable currents and wind effects

are of primary i mportance in directing ship movements in this area. The

ability to anticipate conditions and their probable effects accurately, appears

to be a key factor in position i ng a vessel for a particular series of maneuvers

and in handling the general control prob l ems confronting the pilot.

39See the transit of the Sealand Galloway .
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IV. CONCLUS I ONS AND RECOMMENDAT I ONS

A. Basic Information Sources

Pilotage as performed by the professional pilot in the Port of New York

and elsewhere , Is largely a visually dependent activity Involving a continuous

series of actions and reactions to the transit situation . That is , most of the

essen ti al requi rements of naviga t ion are performed by the pilot ’s use of visua l

sightings of aids to nav i gation , natural ranges and prominent landmarks; vessel

contro l actions are taken to maintain known tracks over the ground and/or to

move the vessel from It ’s present position to the desired position .

Three classes of interacting sources of information form the basis for the

decision process Invo l ved in directing vessel movements: Loca l know l edge ; tran-

sit specific information ; and knowledge of shiphand ling techniques.

Loca l knowledge exists in the long term memory of the pilot and is subject

to recall on demand and/or by situationa l factors. This local information is

characterized generally as being of the type that appears on the nautica l charts

prepared for the area and in the memory of professional pilots who regularly

work in the area . It is t h s  local know l edge tha t permits the pilot to continu-

ously maintain his orientation and accurately f i x h i s vessel ’ s position and

t rack , and to understand and anticipate many of the dynamic characteristics of

the enviornment.

Transit specific information is that which the pilo t accumulates before

and during a particular transit. it includes information about the actua l dy-

namic characteristics of the environmen t, the ship, and their Interactions under

the conditions of a specific transit.

Shlphand ling knowledge , of the three information sources identified , Is

clearly the most t roublesome one to characterize. Our bias at this time , for
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severa l reasons including the fact that this study concentrated on observing

professional pilots with extensive experience in shlphand ling , is to vi ew the

knowledge as a background for most order decisions , and generally to rel egate

It to a leve l of lesser Importance in the decision process than either local

knowledge or transit specific information .

Observations suggest that the detail and accuracy of a pilot ’s local knowl-

edge, and the types of transit specific information he acquires and the way he

acquires it , are impor tan t ly r e l a ted , both separa te ly  and in  th e i r  int erac t io ns ,

to the quality of the decision process. It seems likely that errors from either

or both sources can contribute to undes i rable performance , that can often be con-

fusin gly labeled as shiphand ling errors.

it is recorrinended that research is needed to clarif y the role of hese in-

formation sources and their interactions in the maneuvering decision process.

Such work can be expected to have important implications for accident investi-

gations and training program deve l opment.

B. Some Backg round Comments on Vessel Design

Vessel des i gn characteristics were generally considered to be outside the

purview of this study. Nevertheless , cer tai n genera l observa t ions are made about

the relationships of the principle conning positions and the engine order system

to vessel design characteristics. These observations are intended to prov i de the

genera l reader some appreciat ion of the i mpact of bridge design on the safe navi-

gation of vessels in pilotage waters.

1. Conning Positions

Observations tend to confirm the conclusions of other studies that pilots

use five (5) basic conning positions for directing the movements of commercial
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oceangoi ng vessels: Position #1 is located directly In front of the bridgehouse

window on the centerline of the ship. Positions #2 and #3 are l ocated to the lef t

and r i g h t  of position #1 , respectIvely, w ith the exact location of each dependent

on obtaining an unobstructed view forward . Positions #1, and #5 are located on the

extreme ends of the port and starboard bridge wings , respectively. Each of these

positions are i mportantly related to the pilot ’s navigational Information require-

ments in various transit situations .

The ability to i dentify pilot conning positions , based on the bridge visI-

bili t y  cha racteristics of a vessel , can serve as a useful aid for solv ing many

difficult bridge desi gn and Instrumentation l ayout prob l ems . Such i dentifiable

positions can serve as a focus for locating bridge Instrumentation providing

i mportant maneuvering information and control functions. To illustrate , conn ing

position #1 is a key work area for the pilot while transiting areas where pre-

cise heading information is critical. If the pilot Is required to move physI-

c a l l y from this position to ‘dew the rudder angle Ind i cator , or to insure that

the hel msman is correctly following his last order , he can qu i ckl y lose h is

v i sual refere nce. Likew i se , he should be able to easily see the gyro compass ,

the eng i ne order telegraph , the p rope l l e r  re v o l u t i o n tachome ter , the fa thometer

and the rate of turn ind i cator If the vessel Is so equipped; furthermore , he

needs access to the VHF radio , the shi p ’s wh istle and perhaps the bowthruster.

Generall y, the same Instrumentat ion should be readily accessible at all

three conning positions located Ins i de the wheelhouse . During docking and un-

dock ing maneuvers when the pi lot Is at positions #4 and #5, the priority of the

information and contro l instrumentation changes somewhat, but the princ i ple

remains the same: The pilot should not be required to physically l eave the
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conning position to acquire i mportant navigation information , to g i ve orders and

mon i tor their execut i on and to carry out directly certain actions , such as usi ng

the ship ’s whis t le and the bow and stern thrus ters i f the vessel i s equ i pped w it h

them..

2. The Engine Order System

The la yman who views the v i deo tape record i ngs present ed as a part of th is

study and l istens carefully to the eng i ne orders g iven by the pilots may well be

puzzled by the archaic methods of propulsion control be i ng used on modern ships .

Statements by pilots , such as , “dead slow ahead is too slow and slow ahead is

too fast” may be ne a r l y  i ncomp rehens i b l e  to peop le who a re use to the ra ther

precise and direct control exercised over the propulsion power of other trans-

portation systems . Likewise , observing the long chain of actions and reactions

by people on the bridge and in the engine room required to contro l the propul-

si on system on most modern vessels i s akin to look ing back into the past .

Based on the limited observations from this study , it is concluded tha t

the ex i st ing eng i ne order system and propulsion control procedures used on most

large ships fail to prov i de the opportunity for exercising the precision of con-

tro l that is desirable in many pilotage situations and are generally vulnerable

to system reliability errors. Propulsion control on most ships , including those

with bridge control , can be si gn i f i can t ly  i mp roved by standard i z ing and loca t ing

the instrumentation within easy viewing of all five conning positions. On ships

wi th long bridges the need exists for a communications link between positions #4

and #5 and the EOT, or an appropriate repeater control station located at the

conning position .
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C. Major Transit Routes

I. Ambrose Channe l

Ambrose Channe l Is the primary ship channe l to the uppe r bay of New York liar-

bor. The channe l is dredged to approximatel y 42 feet at mean low water , is 9.2

nautica l miles long , 2000 feet wide and is marked on the eastern or seaward end

with a midchanne l buoy with light and wh istle , the “A” buoy . Th i rteen pairs of

buoys , with nine pairs lighted , mark the balance of the channel , wh i ch extends

to the natura l deep water southwest of Coney Island in the lower bay. Although

some maneuvering is usually required in and around Ambrose Light and the p ilot

boat area due to traffic convergence and pilot embarkation and disembarkation

requirements , the channe l location does not directl y create maneuvering require-

ments. The western end of the channe l is equall y well positioned for ship move-

ments. The center is closel y in alignment with the deep water of the l ower bay

and the center of the Verr azano Br i dge, spanning the narrows.

Ambrose Channe l usually presents a minimum of navigation problems . This in

part is due to its ’ generous width and the requirement for only two basic course

changes; and in part because of the genera l adequacy and symmetry of buoy place-

ments throughout the channel.

During the inbound transit from the seabuoy the pilot , upon assuming the

conn , will imm ediatel y adjust head i ng , as needed , to approach either the “A”, or

the entrance buoys depend i ng on shi p ’s position at the time . In conditions of

good visibility the pilot ’s steer i ng orders wi ll be based on vis ual s i gh ti ngs of

the en t rance buoys , known course headin gs, or both. In restricted vis i b i l i t y ,

when the buoys cannot be i mmedia tely si ghted , the pilot will use the radar to

establish own ship ’s position relative to the “A” buoy , Ambrose Li ght Tower ,

the entrance buoys and any other traffic. He wi l l  then issue steering orders
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to permit a safe approach to the channel. In the event that the ship ’s radar is

not workIng and he cannot observe a navigation mark i mmediately, but has suffi-

cient v i s i b i l i t y  to continue the transit , he will steer to bring a l eading mark

into visual and aud i tory range . Eng i ne speed will be adjusted to meet conditions

of vis i b i l i t y ,  traffic and efficiency of transit time .

As positive ident i fication Is established with one or more of the aids to

nav i gation in the area , the pilot steers to intercept the known course heading

for the channel. Upon approaching the entrance buoys , he wi ll be on a head in g

approx i mating the known true course for the channel.

The i mmediate navigation prob l em is to determ i ne the current set and drift

being experienced by the vessel. If the range prov i ded by the West Bank Light

and the fixed range lights on Staten Island are vis i bi l e , the proble m i s easil y

resolved. By steering a course that ma intains the three lights in alignment,

current set and drift is automatically compensated for and the ship is advancing

on a track line exactl y in the center of the channel. B’# “crack in g” the ran ge

lights open right or left , the t rack l i n e  i s moved le f t or r i gh t , respectively,

of the centerline of the channel. By referencing the range and one or a line

of cha nnel  ma rkers , the pilot can adjust latera l position in the channe l to any

desired track he wishes to main tain in the first leg of the channel.

In reduced vi s i b i l i t y ,  correcting for current set and drift requires a trial

and error procedure. Based on his l oca l know l edge and reference to the tide and

perhaps tidal current tables , for the date and time of day , the pilot can reason-

ably predict the direc tion and strength of the current flow relative to the chan-

nd and most lik ely the apprrox i mate effects on the vessel , considering it ’ s

draft. (Generally, the deeper the draft, the greater the current effects.)
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Wind forecasts for the area and whatever direct observational Information that

Is available wil l  permit an initial estimate of wind effects on the sail area

of the vessel. In conversation with the master or mate , he w i l l  establish the

probable amount and direction of error in the gyro compass. Also , since current

set and dri ft Is related to speed through the water (generally, the s lower the

speed through the water the greater the effects of current set and drift) he

will  obtain a speed estimate, probably by relating eng ine RPM to posted speed

tables , or by questionIng the master or mate regardint this relationship. With

th is information at hand , plus present gyro head i ng and the known true course

head i ng for the channe l , the pilot can now estimate and order a course heading

to compensate for the current se~ and dr ift. DependIng on how accurately he

reads the effects of set and drift and the amount of precision he feels he needs

for the situation , he may need two or more heading adjustments to arrive at a

satisfactory track.

Gyro compass errors of one-half to Z° are not uncommon on inbound ships and

the pilot usually learns from the master the probable error early in the trans it

and subsequently verifies It against natural or established ranges for which he

knows the tr ue course head i ng. Gyro compass error , if any , Is taken into account

in ssuing all heading orders.

Longitudinal position In the channel is usu ally established by noting each

pair of buoys as the vessel passes. The buoys are also used for time and speed

calculations if the pilot feels he needs this Information . Overall , the visual

scene and norma l patterning of objects within the scene become overlearned , often

to the point that the presence or absence of an object not norma l to the scene

from a par ticular position in the channe l will act as a stimu l us to alert the

pilot to a situation demanding i mmediate attention . A buoy may be off station ,

a small boat may be in or approaching the channe l and so on.
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By the time the vessel approaches the turn at the R”lO” buoy the pilot has

added significantly to his transit specific information : He knows current set

and drift and the way it w i l l  probably affect the vessel in the next leg of the

channel; he may know the actual compass error and it ’s relative correction for

the true course of the next leg; he knows the appropriate speed being made

through the water and over the ground; he has sufficient experience with the

handling characteristics of the vessel in these condit ions that he can reason-

ably anticipate the rudder power; he knows something of both the shi p and crew

response times and thus the l ead time he must include in helm and perhaps en-

gine orders; and he knows about the traffic he is going to meet and where pass-

ing situations are likely to deve l op . This type of transit specific information

is clearl y important for the decisions that must be made as the turn is approached .

These and many othe r decisions , for the balance of the transit , w i l l  be based on

the transit specific information the p ilot has been accumulating as it interacts

with his local knowledge.

With v i s i b i l i t y  reduced to, let us say , just below one-half mile , it may be

come i mpossible to see more than one buoy at a time . Thus , the pilot w i l l  try

to use a combination of different information sources to judge and maintain the

des i red track in the channel. A prin ciple source in this situation is the radar

pr~sentation . With the radar he can observe his genera l position in the channel

with respect to the buoys . However , pilots , as are all deck officers , are we l l

aware of the risks associated with depending on a single information source for

any critical navigation maneuver. Thus , they wil l  seek verification of position

information from two or more independen t sources wheneve r possible. In this in-

stance the pilot will try to verif y the information from the radar presentation

by a visual sighting of the buoys; by comparing the known course of the reach
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against the ship ’s gyro compass heading, corrected , naturally, for error and ex-

pected current set and drift; perhaps , also , by time and dIstance calculations;

by observing the rudder angle indicator and/or changes in vibration characteris-

tics of the ship, one or both of wh i ch may si gnif y the approach of the edge of

the channel; by observing the change in ‘ angle of attach” of the sea against the

sh ip; by listening for audibl e sound from the gyro; and perhaps i f  he is s t i l l

not satisfied , he may try to pick up the audible gongs , bells and whistles of

the tu rning buoys.

As the ship approaches the R” l 6” buoy , the pilot must become additionall y

alert for potential traffic merg ing from the Chape l H i l l  North Channel. St ill

farther up towards the Narrow s, even more alertness is usually evidenced by

pilo ts due to the lik elihood of increased tugboat and barge traffic. In this

area tugs may be crossing the tra ffi c lanes, shortening hawsers, or making up

to push their tows. The approach to the Verrazano Brid ge and the Upper Bay

sI gnals speed reductions , for several reasons , including the fac t that the

norma l reduction of headway on very large ships requires significant t i m e  and

distance to accomplish.

The ordered speed throughout the transit may be based on one or several

situational factors: i) The p i lot is usually made aware of the vessel’ s ETA

and wi N , within prudent l imits , order speed adjustments accordingly. 2) Re-

duced vis i b i l i t y  conditions call for a reduction of speed to insure the safety

of the vessel . 3) Traffic conditions may influence speed . In cases where a

queue of three or more inbound vessels develops , the slowest vessel ord i narily

w i l l  set the pace for the others. Passing arrangements are sometimes made from

a two ship queue , but onl y when both pilots are in accord that it can be done

safely. 4) Speed reductions are often ordered to mtn im ize suction effects with
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passing vesse ls. 5) The size , draft and handling characteristic s o$ the bessel

may call for speed reductions. 6) A pr opulsion ~y ste’ may have a ‘ c r  t i c a l ”

RPM range that is unuseab le due to undesirable vi brations. 7) Speed may hc

reduced when the vessel is close in to the edge of the channel ~o avo id d pos-

s ib l e shee r and loss of control. Fi n a l i ’ , ,  a pilot may reduce RPM’ s when approach-

ing a turn , or othe r critical maneuver , in which he feels a ri ced to have a re-

serve of propulsion power to be able to g kt t he vessel .i” ~- xt r~ , L i cL ,

twist i ng movement, at an’, poin t in the maneuver.

2.  The Upper Bay

Mos t ship s entering the Upper Bay require tugboa t assis tance . The nurrih er of

tugs to be assi gned is usually planned in advance by the docking pi l o t  ~.‘ho w i l l

handle the job . He takes into consideration the overall size of the ‘~h ’ , it s ’

draft , its ’ known or expected handling characteristics , the transit route , the

wa ter depths and current conditions he antici pates at the dock upon ar r iv ~~i and

any expressed requi remen ts from the shi pp ing company and/or the master.

As the vessel moves into the near prox im i ty of l and on either si d e of the

Narrows and into the Uppe r Bay , increas i ng possib i l i t i e s  ex ist for using natural

(prominent landmarks , b u i l d i n g s , etc.) aids to navi gation for position f i x i n g ,

o b s e r v i n g  fo r  se t and d r i f t , and estimating headway. An ali’ rost in f i n i t e  number

of such natural ranges exist in the sense that any two fixed objects that can

be readil y observed can serve as a range . The most generally useful range for

nav i gation is the one that can be used as a steering aid for m a i n t a i n i n g  the

des i red track ove r the bottom . As one steers on such a range , set and dr i f t

are taken care of by the simple expedient of remaining on the range . In the

case of natural steering ranges , certain characteristics are desirable, such

as the objects should be readily and unmistakably identif i ab l e, they ~h crul d be
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in a known alignment when the vessel is positioned on the desired track , and they

should be visible both day and night.

Natural and established (a part of the o ffi cial aids to navi gation system)

ranges may be used for many purposes: to fix and maintain position in a channel;

as an aid in determining when to start a turn ; to identif y danger bearings; or

observing current set and drift; for estimating headway and sternway , to identi-

fy the approach heading and let go points for anchoring.

In view of the i mportance of ranges to navigation in very confined waters ,

there are sur Prisin gly few established ranges in New York Harbor. At least two

ranges , the Port Richmond and the Elizabethpor t , were allowed to deteriorate , or

be destroyed over the years , and are no longer in place . In s t i l l  other areas

the established range is ma ximai iy useful in only one transit direction . When

going away from the range , the pilot is requ ired to go out on the bridge wing

to view the range astern of the sh i p. Having to do this is not simply an in-

convenience for the p i!ot , but can add to the risks of the trans it. In the

way of illustration , consider the Poorhouse Flats Range located on the shoreline

just south of Newton Creek in the East River. The deep water in this area is on

the Brooklyn shore from the Williamsburg Brid ge north to a point just below New-

ton C reek , it then cuts diagonally across the rive r to the Manhattan shorc . The

range was established to assis t vessels in following the deep water across this

area. Since it is located on the Brookl yn shore , it is maximally useful to  the

southbound traffic. To use it when northbound requires tha t the pilot leave h is

conning pos ition in the whee l house and go out on the br idge wing. In doing so

the pilot must move from the most des i rab le conning position to a less desirable

one. This movement from one conning position to another can result in a momentary

loss of orientation , distract attention from the conn , or both; particular ly If
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it is a hazy night, there Is traffic In the area and the shi p has sIgn i ficant

v i s i b i l i t y  obstructions forward of the wheelhouse. Finall y, it Is most often

the northbound vessel that Is loaded , southbounders are usuall y In ba l la s t and

water depths are not so cri t ical. In their attempts to adapt to this situation ,

northbound pi lots try to use a natural range formed by a smokestack and the

Chrysler Buildin g . This narur~ l range Is quite satisfactory In good vis i b i l i t y

condit ions . However , aga i n , on hazy nights It Is dif f icult or often i mpossible

to use since neither the building or the stack have ligh ts.

S t i l l  other problems wi th established ranges were observed during the study

per iod . The Port Socony Range was un lighted for a two day period on one visIt

and the Battery Range located on Pier 2 Brooklyn was effectively blocked by a

vessel moored to the end of the dock for a three day period on another visit.

Of course , these may be and probably are unusual occurrences. Nevertheless ,

such observations when taken along with the noted paucity ot established ranges

throughout the area , raises questions abou t the relative priori ties be i ng given

to such I mportant aids to navi gation

As assisting tugboats come alongside the shi p, the docking pilot boards and

relieves the bar pilot of his r esp onsibilities . He usually advises the master

immediatel y on the essentials of the escort and docking requirements.

The tug escort operation is essentially a safety procedure. Often the tugs

follow along wi th the vessel to the dock withou t exerting any si gnificant ma-

neuvering forces. With one or more lines up to a bit or chock on the ship, a

tug can be held (against current and wind forces) in almost any position re-

qu i red to exert maneuvering forces on the ship as needed .

As the docking pilot directs the movements of the shi p ove r the rou te to

t he dock , he wil l  most probably try to follow a known track over the bottom . 
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In this way he is least likely to be “surprised” by a develop i ng siltation prob-

lem and/or unexpected traffic conditions that may require excessive maneuver ing.

His primary information sources for maIntaIning the trac k is h i s loca l knowledge

of the channel position , the aids to nav i gation , l andmarks and natural ranges.

He has also been acquiring transit speci fic Inform ation relative to the vessel’ s

handling characteristics , helm and eng ine response time s , v i s i b i l i t y  and weather

cond itions , etc.

Traffic is a continuing source of concern in the relatively congested and

narrow channels o the Upper Bay. The VHF radio and the bridge to bridge coin-

mun ication practices used by vessels transit ing the area , is of primary i mpor-

tance in making traffic assessments and pl anning for mee tin g and passing s itu

at ions.

As the sh i p approaches the dock area , the pilot w i l l  begin to reduce speed

in anticipation of arriving at the berth with only the minimum headway needed

to maintain nav i gation control over the vessel. At low speeds It is often

diffi c u l t  or i mpossible to judge headway and current set and d r i f t .  Thus , the

pilot w i l l  frequently observe objects on the shorel ine , abeam ~t the ship, to,

these judgments. Depending on the current and wind cond itions , the p ilot w i l l

maneuve r us i ng a combination of eng ine , rudder and tug forces to b ring the ves-

sel into a dead over the ground position that i s pa rallel , or nearly so,

with the dock. From this position the tugs are used , with , hopefully, minimum

assistance needed from engine and rudder , to push the shi p to the dock. As

the ship gets close enough , spring lines are passed to the linem en and made

secure. Us i ng the tugs to hold the ship to the dock and the on-board capstans

to control the slack in the lines , the pilot can use the ship ’ s eng ines , in coin-

b inat ion w ith the lines to position as required fore and aft alongsid e the dock.

Once in position , spring lines are made taut and head , stern and hr ast lines , as

needed are put out and secured .
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3. The Southway -

The second major ent rance to the Port of New York i s th rough the Sandy Hook

Channe l , across the Raritan Bay to the shoreline of Staten Island and around the

sout hernmost par t of the i sland to Arth ur K ill at Per th Amboy , N.J. The route

with its ’ severa l reaches i s conve ni en t l y  referred to si mp l y  as the Sout hway.

From the ent rance buoys of the Sandy Hook Channel to Perth Amboy the dis tance

is approximately 18 miles. Water depths are about 35 feet at mean low water

with rises of approx i mately 5 feet at mean high water. Channel widths are vari-

able along the route from 600 to 800 feet. The route is used often by tankships

serv icing the many oil and chemical terminals located “beh i nd” Staten Island .

The comb i na tion of narrow channels , the norma l l y  deep d raf t of the i nbou nd sh ip s ,

and the relative lack of useful ranges and prominent landmarks makes this tran-

sit one of the most difficult in the port.

i deall y , a ship starts the transit at the entrance buoys at a time on the

rising tide that will permit the vessel to arrive at its ’ assigned dock just

before h i gh , slack water. Such cond itions prov i de for maximum water under the

keel throughout the transit route and at the dock, and the absence of signifi-

cant tida l currents during docking. Existing and forecast visibility conditions

along the route are more cr iti cal than for most over areas in the port to the

timing of the transit.

The naviga tion prob l ems in the southway are in principle the same as those

for Ambrose: The pilot must be aware of the ship ’s la tera l and long itud i na l

position in the channel at all times ; he must be constantly aware of the effects

of current set and drift and apply compensating head i ng corrections , as needed ,

to mainta in the desired track over the bottom; speed adjustments must be made

as required to insure adequate navi gati ona l control of the vessel , prevent
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avoidable wake damage to other vessels and property, and generally to insure a

safe and eff i cien t passage. L i kew i se, the information the pilot uses to solve

the nav Igation problems and the genera l manner in which he uses it , is essen-

tially the same as that required for transiting Ambrose Channel.

In recent years the “9” buoy was added to the black side of the east reach

of the Raritan Bay channel. Before that time there were no markers on that side

of the channe l between the “I” and “19” buoys , a distance of about 5-1/2 miles.

Pilots acknowledge that the addition of the “9” buoy aids in judg ing position in

the channe l , particularly at night. Its greatest value is probably for the out-

bound vessel confronted with a passing situation . Although the p ilots we had

occasion to talk with have been somewhat non-committal about the adequacy of

aids to navigation in Raritan Bay , it appears to this observer that, in relation

to the other areas of the Southway and to Ambrose , they must be judged as being

only marginal.

At Ward Point , several channels converge in a relatively small area. Each

channe l includ i ng the Ward Point Bend is well marked with beacons and buoys

leading to the nickname , the “buoy farm”. Pilots appear to perceptually organ-

ize the patterns made by the various combinations of marke”s as an aid in iden-

tif y ing their position in the channel. Several combinations of beacons and

buoys are used by different p ilots as ranges for steering , l ocating lateral

position in the channel , and/or checking the posi tioning of othe r buoys . Buoy

“hopping ” on the red side of the channel i s hazardous because of a shoa l area

that extends into the channe l between the “54” and “56” buoys. For the lay

person , at leas t , this must be the most confusing area in the port. From the

R”46” buoy inbound , it is possible to see at one time at least 19 navigation

marks and perhaps as many as 26. If the area is confus i ng in the daytime , It
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mus t be particularly so at n i g h t  when ships are us i ng the anchorag . at Ward

Point Bend and other traffic Is mov i ng In the various channels. There are

no established ranges for the Ward Point Bend West Reach and turn . Pilots

use smokestacks “cracked open” slightly, together and in combination , with

variou s apartment houses for navigating the area .

4. Arthur Kill

Arthur Kill includes the nine reaches from the Outerbridge Reach to the

North of Shooters Island Reach , located at the western entrance to Newark Bay .

The advertised width is 500 feet and depths at mean low water are approximately

34 feet. Many of the ship movements in the area are high water jobs , i.e.,

time d to the extent practica l to move on the rising tide and arrive at the dock

just before the slack , high water.

The tugboats that will assist In the escort and docking operations wait In

the vicinity of Perth Ainboy, N.J. and Tot tenv ill e , Staten Island , for i nbound

ships. Likewise , they usually terminate their assistance duties at this point

for outbounders.

Due to the close proximity of land throughou t Ar thur KIll , the pilot makes

extensive use of the shoreline and the few establ i shed ranges for steerI ng the

vessel. No rma l ly, he will maintain a track over the bottom as near the center

of the channel as traffic conditions pe rmit.

Speed contro l is an i mportant nav i gation problem. The relatively narrow

channels , the many docks and piers along which shi ps and barges are moored ,

and the presence of traffic makes it mandatory that large vessels proceed

slowly. The pilot Is always alert to los i ng navigation control at reduced

speeds and must be ready to use the propulsion powe r In short bursts and/or

tugboat forces to maintain his track line.
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The tida l currents In certain reaches add significantly to the navigation

control problems . The narrow channels and the relatively ti ght turns often

cause the currents to ricochet off the shoreline and into the ship in a manner

the uninitiated may not be prepared to expect. With the pilot ’ s local knowledge

and his exp erience in handling vario us size vessels in the area , he is prepared

to antIcipate these conditions and to position and otherwise maneuve r the ship

to counter and/or use these forces to his best advantage .

Helm and engine orders , and particularly the former , must be carefully mon i-

tored In all narrow channels. Inexperienced and/or non-English speaking he l ms-

men are prone to become confused and turn the whee l the wrong way , or to steer

on a buoy or object on the shoreline and fail to take into account the current

set.

Two fixed bridges and one lift brid ge cross the Arthur K i l l .  Extra caution

is required In approach i ng the lif t bridge , particularly on a fair tide (wh i ch

we have noted is standard conditions for large vessels), because of the always

present uncertainty about when and if the bridge wi l l  be raised.

In the North of Shooters Island Reach the tidal currents flowing throug h the

Ar thur Ki l l , the Kil l Van Kull and Newark Bay converge around the “17” and “18”

buoys. Thus , a situation can exis t where eastbound and westbound ships meeting

each othe r can both be experiencing the same tide conditions , i.e., both can have

a fair tide or both can be stemm ing the tide.

In this area , also , the aids to nav i gation change . Newark Bay is considered

the port of call for placement of the aids to navigation in the Arthur Kil l  and

the Kill Van Ku l l.
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5. KIl l Van Ku ll

The K ill s  extend from the Constable Hook Reach at St. George , Staten Island

to the El i zabethpor t Reach , Ar thur Kill. The ship channe l Is 600 feet wide and

approximately 34 feet deep at mean low water. A large percentage of the ship

tra ffic in the Kills is container ships going I n and out of Port Elizabeth and

Port Newark In the Newark Bay .

Essentially the same types of nav i gation prob l ems exist in the Kill s  as in

other par ts of the Upper Bay and i n the Ar~thur Kill , and p ilots , in principle ,

use the same types of Informati on i n abou t the same way for solvin g them .

6. Newark Bay

For the pur poses of th i s study , the Newark Bay extends from Bergen Point to

Port Newark Terminal . The channel widt h is variable from about 900 feet just

north of Bergen Point to 600 feet in the Newark Bay Middle Reach. The channel

depth is about 30 feet at mean low water. The channels in Port Elizabeth and

Port Newark are about 500 feet wide , w ith depths of 25 feet and 24 feet , re-

spectively, at mean low water. The more recently constructed conta i ner berths ,

south of the Elizabeth Channel , have water depths at the dock of about 35 - 38

feet. These berths are used by the largest and deepest container ships calling

on the port.

Two pr imary nav i gation problems stand out in this area: The Bergen Point

turn and the passage through the Newark Bay Draw Railroad Bridge . The turn

around Bergen Point i s about 110 °. Good control over the track of the vessel

must be maintained at all times. On the larger and deeper ships , w h i c h  usua l l y

have to pt~~..eed at speeds that provide for only marginal navigation control ,

the use of tug forces for ass istance in making the turn is standard procedure.
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For i nbound .hips the turn is further complicated by the need to be positioned ,

when the turn is completed , for Immediate passage through the Bay Draw .

The rise of the l and at Bergen Point and the several oil storage tanks lo-

cated there effectively blocks visi b i l i t y  around the turn for ships inbound from

the K il l  Van Ku ll and ou tbound to the Kills. Pilots are therefore very much

dependent on establishing VHF radio communications with traffic in the area to

avoid awkward and dangerous passing situations.

The bridge usuall y presents the most prob l ems during the downbound transit.

Frequentl y , vessels must hold above the bridge for si gnificant time periods

waiting for a scheduled train to cross the bridge . Shi ps leaving Por t Newark

and Port Eli zabeth can usually plan their advance to the bridge to provide a

reasonable safety margin. However , the larger vessels using the south end of

the Elizabeth Port Authority Marine Term i nal have much less distance in which

to “expand time ”. Once they have undocked , significant delays in raising the

bridge become increas i ng l y t roublesome , particularly on the ebb tide. St ill

anothe r factor of i mportance during the downbound transit is the wind conditions .

The re lat i.el y unshe l tered area of Newark Bay permits greater adverse wind effects

on the vessels while positioning for and during passage through the bridge .

The pilot ’s local knowledge of the variable currents and w ind effects are

of primary i mportance in direc ting shi p movements in this area . The abil i t y

to anticipate condi t ions and th eir probable effects accuratel y, appears to be

a key factor in position i ng a vessel for a particular series of maneuvers and

in handling the general cont ro l prob l ems conf ronting the p ilot.
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NA M E OF S H I P : Atlan tic Cinderella

ROUTE OF TRANSIT : Ambrose L q ht , At la ntic Ocean to Port El izabeth , N . J .

Ma rc h 22 , 197 1

SHIP ’S DATA :

Reg i s t r ~~: Sweden

Type : Container Shi p

— 
S i .t- : ‘WT:  1 5 , 3 5 2 :  L E N G T H : 696’ ; BEAM : 92’

D r a f t: 30’

P ropu I s ion: St ~~~ Turb ine

Screws: T.-~in Screw : Bow Thruster

BOARDING : Boarded w it h  th~ Sandy Hoo k Pilot

TUG ASSISTANCE : Eh i :abe th Moran - L,’O() H .P .
Carol Moran - 1750 H .P.

Sur~~ar  . o t  P o i n t s  of Inter e~~t

1. Background

The A tla n t i c  C inderella was boarded by the Sandy Hook pi l o t  and the

ob~ ervers in the v i c i n i t y  of Ambrose Li gh t abo ut 1100 hou r s , M a r c h  22 , 1977.

as a north east storm ~iJvanced up the Atlantic coast. V i s i b i l i t y va r ied

during the trar isi t ¶ ron le s - ~ than one- hal f  to one and one-half miles , due to

heavy r din and fog . W inds from the north east were gusting 20-30 knots throug h-

out the transit.

The tra n s i t  rout e followed the Ambrose Channel , through the narrows to

St . Gt ’or~ e , a t which point one of the assi st ing tugs came alongside to board

t~~o d o c k i n g  p ilot. The transit continued into the K i l l  Van Ku ll , around  Bergen

Poi nt and through the Bay Draw Railroad Bridge into Newark Bay. And f i n a l l y

1A 

~~~~~~~~~- — - ~~~~~~~
-- --

~~~~~~~~~~~~~~~~~~
- 

~~~---
- -_ _



r

Elizabeth Channe l where the ves sel was docked on the south sidc , por t s i d e

to the dock. Due to techn ica l  problem s w i t h  por t i ons  of the video recording

tapes , some editing was required at Bergen Point and during the docking.

Two presentations are provided for this transit. The first i s  an e d i t ed

version covering the hi g hli ghts of the entire transi t that can he viewt J

in approximate l y 20 minutes. The second covers the entire transit t r ~~ t~~~

ori g inal tapes w ith the onl y editin g be i ng that required to remove t rom the

presentation those sections where the video quality was unusable. Th is

written account i s prepared from the ori g ina l tapes . Fol lowing the transit the

pilot viewed the tapes and provided comments , and in some cases , add i ti ona l

information . In the text these are referred to as debriefing c ’ ~nent~~.

2. The Video/Audio Presentation

The presentation starts at the entrance buoys “l A’ and “2A , to Ant~rose

Channel .’ The p ilo t observes ther e is a slight sea and that i t is worse here

at the entrance buoys because the water shoals up.

(Water depths are decreasing from roug hl y 90’ just to the west of Ambro se
Li gh t , to the hi gh 40’s and 50’s at the ‘ lA” buoy, to the hi gh 30’s i n ime d iatcl ~
east of the entrance buoys and the hi gh 20’s at approximate l y the “2” and
“3” buoys. Ambrose Channel is about 45’ for it ’ s entire lengt ’i 0 9.2
nautica l miles.) 2

The p ilot notes the time and concludes he w i l l  go through two tide condi-

tions during the transit. The transit starts on the end of the flood , w i l l

become slack water for a time and at Bergen Point the shi p w i l l  be experiencing

the ebb tide.

The p ilot boat New York is visible , passing on the port side . The

p ilot calls the New York to check on the v i s i b i l i t y  conditions he experienced

coming down the channel. He learns that the v i s i b i l i t y  w i l l  be le~ s for a

1 See Chart Appendix 8, p. 28
2See Chart Appendix B , p. lB
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shor t distance then should imp rove . The A t l antic Cinderella is blow i ng the

¶ o ~ wh i s t l e  and l ov i ng up the channe l on maneuvering speeds at abou t 14 knots .

(Dur r’~ the debrie t in g the pilot  said that had there been more traffic , he
,~ou 1d ave reduced speed tor these v i s i b i l i t y  conditions. In this case there
v~as on 1-~, one large vessel coming down the channe l , the New Jersey Maru , and
he ~.as in rad io contact . Thus , he felt comfortable proceeding at 14 or 15
kno t s . He added that in cases where a number of ves sels are in the channel ,
p ilo ts w i l l  u sua 1l-~ regulate their speed to fit with tha t of the ~ther vessels ,
..i th the slowest vessel setting the pace . This is par ticularl y the case in
v i s i b i l i t y  conditions such ds those being experienced in this transit.

Also dur ing the debriefing the p ilo t observed that norma lly he would have
spent ‘lot e time talking with the master , te l l i n g  jokes , kee p i n g  h i m  c a l m ,
sin ce he felt he was rather “up-t i ght ” because of the v i s i b i l i ty a nd , w hj t
must have been to the master , very confined waters.

As the p ilot watched the recording during the debriefing , he occa s io na l l y
lost track ot where he w d s , “h’’ buoy or “6” buoy . He said that during
trans it he men tall y ~eeps track of each buoy and the tim e as he passes.)

T ’~ ’ p i lot observes that with the exception of the entrance buoys and

the fir s t  nun ~uoy5 , t’ e remainder through the ‘‘18’’ buoy , are spaced at

one-ha lf mil e  in terval s . This is very hel p f u l , he says , i n  m a k i n g  t ime and

speed esti mates in the channel. The cons i s tency i n the spacing of buoys

also a ids in usin g the general rule of thumb : One degree of course

cha nge equals 100 feet of lateral movement in one mile. T h i s  r u l e  i s he l p-

t u l  in adjusting position off the buoys.

The t ain t ou tline of the New Jersey Maru becomes v i s i b l e  jest off the

s t a rboa rd  bow . Her apparen t position , cross ing our bows , i s  due to the fac t

that she is in the second leg of the channel preparing to make her turn at

the “10” buoy and we are also approachin g the turn at the “10” buoy) The

master , not b e i n g  aware  of t he tu r n , approaches  the p ilo t somewhat excited l y,

call ing his attention to the outbound shi p.

3See Cha r t A ppendix B . p. 3B
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(During d e b r i e f i n g  he added tha t  at  t h i s  po in t he was aware that t~ e Shi p was
setting to the right hand side of the channel. He had corrected 2 to the left
to try to identif y how much correction would finall y be requi’red to counter
the set. At the next buoy he added anothe r 2° to the left.)

The New Jersey Maru passes , one whistle , while the Atlantic Cinderella is

in the turn at the “10” buoy .

(At the debriefing , the p ilot called attention to the difficulty in jud g ing the
turning rate of the vessel under these v i s i b i l i t y  conditions. Having given
the rudder order and observed the indicator he can antici pate when the shi p
should start to sw i ng , in 15 or 20 seconds. Many gyros have an audible “click”
at each degree. The rate of clicking is a useful cue for judg ing rate of sw i ng .
Not all gyros , however , have an audible sound . Anothe r primary cue is the
“ang ie ” of the sea. As the ship swings the “ang le of attack” of the sea
against the ship can be observed changing. The rate of change usually corre—
lates well with the rate of sw i ng.)

After makin g the turn at the “10” buoy the v i s i b i l i t y  drops to less than

one-half mile and the p ilot asks the master to put the radar on the three mile

range and reduces speed to half ahead on two engines.

(During the course of the study we have never observed a p ilot adjust a radar.
Several have explained that they never do. They a1~.says leave it to the master
or watch mate. As i de from courtesy considerations , there are so many different
radars afloat , with so little standardization of contro l locations , tha t
pilots find it more effic ien t to put it on the crew to adjust and peak the
picture as needed .)

As he approaches the turn at the “14” buoy he exp la ins that he expects to

take advantage of the wind striking the “housework” (on the starboard quarter)

to assist in making the turn. He orders 100 right rudder. He observes that

normally (under different wind conditions) at these slower speeds he would use

more rudder to start the turn. ‘As the turn progresses towards the heading of

the final leg of Ambrose the wind brings the rain more directly in contac t

with the brid ge windows and v i s i b i l i t y  becomes more restricted .

(The pilot has been work i ng on and off the radar throughout the transit.
At this point he moves his conning position to the port side of the bridge
directly behind the radar,)
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In the fina l leg of the channel the pilo t Is steeri ng a t~ w degrees it ’

the ri ght ot the norma l head i ng . He expl ains tha t he i s  doing t h Is  t o  com pensate

for the set ot the ship to the left , primarily due to the winds , and to

approach the Verra zano Brid ge to the right of center , in case he should meet

ou t bound traft ic steerin g to the center ot the bridge. fle adds that he feels

not e ‘‘cei’itor table ’’ in t hi s posit ion . (The ret. oi ,l i nq tape t i n ’. out and is

rep laced .)

Ob serving the r~dar , the p i lot sees a vess el outbound at the Verrazan u

Bri dge . Wi thout knowing the name of the ship he Is neverthel ess able to

e stabli sh the radio contact by ~a Ill ng the “unit outbound at the Verrazano

Bridge .’’ The term unit refers to a Sandy Hook Pilot and hi ’. po sition all ow s

the p ilot on the other ves sel to Iden tif y that he is be i ng called . As radi o

traf t I~ lessens temporarily, he responds . By consent the two p ilots switch

to channel 18 from 13 to penn i t conversat  ion withou t adding to a I read y hi

congest ion on 13 . The othe r pi l ot i~ seekIng inforn ia t ion abou t the v i s i b i l i t y

condition s he can expect outbound.

The p ilot observes the “tankship s ” anchored in Gravesend Bay and exp l ain s

what their position at anchor tells him: They are lay ing to the wind . This

is due to the strong wind anr,l the slackening t ide . Because of the strong wind

they w i l l  be very slow to turn w Ith the ebb tide , resulting in their “tailing

t owards the channel” for some time . This w i l l  e tf ectively narrow the channel

until the force of the ebb brIngs them around.

During the next scene the pilot attempts repeatedly to establish radi o

contact with a towboat maneuvering a barge lust be l ow the Verra zano Brid ge

on the Brooklyn side of the channel. 
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(As the shIp gets closer It becomes evident that the towboat Is taking in hl~
tow i ng hawser in p repa rat Ion  for moving around behind the barge Into a pushing
posit ion . Th is  w i l l  a l l o w  bette r control of the barge in the more confined
and heavier traffic areas of the upper bay. Another , small er tug Is lay ing
off , appa r entl y to provid e assistance If necessary. The likely reason for
not being able to e stabli sh radio contact Is that the mate Is con t rolling
the towboat and the deck operations from the after deck steer in 9 position ,
located outside the whee l house , and Is i ’ .olated from the radIo.)

These att empts to es tablish radio contact with the towboa t are Interrupte d b~

calls from the docking p i l o t  regarding his boarding situation . He is a d v i s e d

that the side port is open for boarding on the port side of the shi p. He

locates his positi on as b eing above the bridge. An outbound vessel , the one

spoken with earlier , port to port. The p I lot explains that he’ di ~1 rot

blow two whi s tl e s to the towboa t , indicating his intention of passing the

towboa t st arb oard to starboard , because of the other shi p in the channel , i t

might confuse hi m , and because ~f hi s concern that the towboa t m i ght ‘‘panL’’ .

He also notes the danger in the sItuation : the wind is setting the barge

across the channe l , a failure on the towboa t could cause loss of control of

the ba~qe .

(In all fairness to everyone , it could be observed that the pilot is correct ,
the towboat is engaged i n  a risky maneuver . However , in the absence of a
defense from the tug ma ’.ter it mi ght be tentatively considered that perhaps he
could not perform the maneuver safel y prior to approaching the Brooklyn Shore
and the lee it prov i ded . On the othe r hand the pilot could have contacted the
outbound ship via the radio and Informed him of his Intent ions to give the tug
two whi stles . Under these circumstances it is u nlike l y that the outbounder
would have been confused. With respect to “pan ic ” on the towboa t , at hearing
two whistles from a shi p, this is regarded as unlikel y in the observer ’ s view.)

Imediately afterwa rd s a vessel attempting to anchor in Bay Ridge4announces

on channe l 13 tha t he i s  dragging anchor and “rapidl y leaving the anchorage

backwards .” The pilot establishes radio contac t to learn where the troub led

vesse l is located . (Between the “26” and “28” buoys.) He observes tha t the

4See Chart Appendix B , p. 48
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ship is north of the Ki l l s  and should not directly affect us unless other

downbound vessels are forced to maneuver in a manner that eventually Impacts

on our transit route.

The p ilot talks abou t the Verrazano Bridge and It ’s possible effects

on v i s i b i l i t y  between the upper and lower bays. He says it sometime s traps

fog on one side or the other. Be i ng aware of this , he Is cautious of po-

tential changes i n  v i s i b i l i t y in the vicinity of the bridge.

As the Atlantic Cinderella passes Stapleton Anchorage the pilot says

that he wi l l  be l ook i ng for possible anchorages so he can pass the information

to a tank shlp he knows wil l  be coming In from Ambrose later.

The vessel that earlier attempted to anchor In Bay Ridge is beg i nn i ng to

move from Bay Ridge to Stapleton Anchorage. The pilots tentatively arrange

pas sing signals (one whIstle Is reconinended by the othe r shi p), but they waIt

to confirm the passing arrangement until both vessels have visua l contact

and are assured that a ~‘r ’rt to port pa ssing is safe.

As the pilot observes an approaching tug he says tha t It “should be ours”.

He then slows the shi p and observes that he is steering a course “quite a bit

to the r i g h t  of the channel course” due to the wind and it ’ s greater force

on the shi p at lower speeds. He also observes his watch and says that he knows

the Ferry schedules (Battery to Staten Island and return) and wants to time his

crossing of their transit route to minimize encounters. Later he orders dead

slow por t engine and half ahead starboard.

(This permits more turning action without signIficantly increasing headway, the
p ilot explains during the debriefing . He also points out , as the Constable
Hook range comes into view , an area just to the left of the range that he re-
fers to as a “black hole”. In approaching the range at ni ght , with good
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v i s i b i l i t y ,  this area has no visible background or shore l ig hts. Thus , a
ship passing the area with range and runn i ng li ghts on can be readily
i dentified as traffic . Pilots seek out “black holes ” in the harbor
and make important use of them at ni ght to help identif y moving tra ffic.)

Once the docking master has had time to get aboard , the pilot orders

half ahead on two engines , to provide more rudder power for the turn at St.

George . He also illustrates how the “seams” between containers can be used

as “sights ” to the range , thereby aid ing the steering task when the p ilot is

not standing on the centerline of the ship (conn position /11 ). He then

asks the master to start the bow thruster. As the docking p ilot arrives

on the brid ge the observer recognizes him from a prev i ous transit.

(The recording tape is changed.)

(During the debriefing the p ilot noted that the docking p ilot did not re-
lieve him as quickly as they often do. He felt that this was because the
docking pilot was watching to see how the shi p handled in the wind conditions
that prevailed .

As the Sandy Hook p i lot negotiates the turn into the K i l l s , his techni que
makes use of the twin screw characteristics of the vessel to assist in the
turn . This i s  somewhat in contrast to the techn i que of the docking p ilot
who seems to rely more on the rudder power and less on the eng ines in
maneuvering in tig ht waters.)

As the docking p ilot take s over, the Sa ndy Hook pilot briefs him and

advises the master that the docking p ilot is ready to take the conn .

The docking pilot provides general comments and information about the

ship, the channe l and weather conditions. He is also faced with try ing to

hold the shi p back as much as possible because the linemen for the dock are

schedu led for 1300 hours. The ship is running abou t 15 minutes ahead of

schedule at this point.

(A number of p ilots coninented during the stud y that all other factors constant ,
they prefer to be running late rather than early. Running late permits the
p i lot to make maximum safe speed which in turn usuall y prov i des optimum navi-
gation contro l over the vessel. As he is forced to k i l l  time , headway must
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be reduced to a minimum and consequently affords something less than optI-
mum control over the vessel. One of the concerns the docking pilot has
In this instance Is the effect the wind will have at the dock. If It 1-s
too great, he will not likely be able to hold position off the dock until
1300 hours.)

As the pilo t orders 100 starboard rudder and the shi p does not respond ,

he l aughs and says, “I thought the wind had diminished in here , but I guess

not ,” and orders starboard 200. Only then does she slow ly start to respond .

He then alerts the tugboat Elizabeth to standby on the starboard quar ter

for assis tance as needed .

A d i scussion about his Intended use of tugs around Bergen Point and

through the Bay Draw establishes that the tugs wIll not have lines up, but

will be alongs ide around the point in case they are needed .5 Since the sh i p

cou ld set ei the r way , the pilot indicates that they will only follow through

the draw. The discussion continues with both p ilots talking about the shi p

handli ng techn i ques for this area of the harbor .

(The Bergen Point turn is not presented due to techn i ca l difficulties

wi th the record i ng tape.) As the presentation continues , a portion of the

turn has been completed and the railroad bridge is coming into view forward .

The Sandy Hook pilo t is providing a descriptive explanation of the maneuver.

Shortly afterward , the dock i ng p ilo t p icks up the explanation . The buoys on

the starboard hand mark a solid rock point covered with just a few feet of

water.

As the sh i p moves through the brid ge , the pilot says that the can buoy

and beacon ahead mark a shoal area . As soon as he is clea r of the bridge he

must come ri ght to stay in the channel. He observes that the outbound tran-

si t is the hardest since the open area of Newark Bay permits greater wind

5See Char t Appendix B, p. llB
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effects on the ship. When there are strong winds the headway must generall y

be greater to maintain navigati on control. Once through the bridge the head-

way must then be reduced rapidly in order to make the Bergen Point turn.

After passing through the br idge , the pilot orders slow on both eng i nes

and observes that he , “has to kill  time ”, he is now abou t one-half hour

early. He also says that by l ooki ng at the wind and waves it appears that

the wind will  be more on the pier rather than off the pier , as he figured .

As the camera pans into Port Elizabe th the general position of the berth

can be seen directly beyond the shi p docked on the left hand. Both vessels

have stern ramps for un l oading cargo and the dock has a concrete pier that

extends perpendicular to the dock. Docking stern to stern permits both

ships to use their stern ramps.

(Some editing of the presenta tion was required due to tec hnical prob-

lems with the recording tape.) As the presentation continues the shi p is

approaching the dock and the pilo t and observer are on the wing of the brid ge

in a driving rain. The pilot is trying to get a line up from the tug on the

starboard quarter.

(Of greatest interest during the docking is the obv i ous problems the pilot
had in commun i cating with the master and the watchmate. On two different ‘
occasions he was required to repeat orders several times. The first in-
volved stopping the right eng i ne and the second hi - s order to use the bow
thruster to assist in easing the land i ng on the dock. In both cases the
wi nd and ra in was probably a con tri but ing factor in the communications fail-
ure .  The language d ifferences between the ship ’s personnel and the pilot
no doubt also contributed to the problem.)

As the first lin es hit the dock the presentation is concluded .

END OF TRANSIT
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NAME OF SHIP : SS Fortaieza

ROUTE OF TRANSIT: Ambrose Channel to Port El izabeth , N .J.

DATE : April 28, 1 977

SHIP’S DATA :

Registry U.S.A.

Type : Ro -Ro-Container Shi p

Size: OWl: 15, 136 ; LENGTH : 700’ ; BEAM : 92’

Draf t: 24’ 6”

Propulsion : 32 ,000 H .P. Steam Turbine

Screws : One

BOARDING: Boarded with the Docking Master/Sandy Hook Pilot

TUG ASSISTANCE: Christine Moran - 1200 H .P.
Claire Moran - 1 600 H.P.

Summary of Points of Interest:

I . Background

This Is one of two transit - s made on the Fortale za reported on in this

study. The shi p runs between Puerto Rico and New York on a weekl y schedule.

In 1977 the ship, under the command of Captain J. R. O’Connor , won the Shi p

Safety Achievement Award presented annually by the Marine Section of the

Nationa l Safety Council and the American Institute of Merchant Shi pping To r

sav i ng four lives on the sailing yacht Mystere , 130 miles off Cape Hatt e r as ,

North Carolina in a heavy storm .

The transit Is uni que on several counts. The video tap ing starts in the

early morn i ng hours just prior to daybreak. In the early scenes the v i s i b i l i t y

is restricted by the darkness. Lights from the Verrazano Bridge and the

l l \  
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B~ ook l~~r’ shore provide some re fe rences  for loc a t in g  the s hip ’ s pos i t i on  in the

lowe r has . Some appreciation can be fe l t for the problems of overtaking and

pa..sin g .,lowe r ~~ssels in this area of the harbor as you listen t~~ the pilot

at t ~ p t i nq to a, r .,rr~je j  pJ 5i r t q  ag r ~~~~~ t w $ ~ h . u t  her I a, ~j i co l t  t a i t o  r sh ip.

F a i l i n g  to art ive at a passinq agreement results in hav i ng to foIlo ~ the other shi p

int o the upper bay, through the K i l l  Van Ku )l , around Bergen Point and through

the Ne w ark  Ba~ Draw . With favorable winds and currents , the ~‘i lot is able to

fo ll ow ~lOsC enough to prov i de a clear view of the othe r shi ps “tra ck’’ throug hout

the trans i t , which the F~~r tale:a clos ely duplicates. Some of the assi sting

tugboa t operation s for the othe r shi p can also he observed. The Fortaleza is

docked starboard side to the last berth on the south side of Port El i zabeth .

Since the ship is too long to turn around in the channe l , she is backed , w i th

the a s si st ance of two tugs , the ent ir e length of the channe l to her berth.

2. i~4”o- - A u J i ~~ Prese r ’t a t ion

The presentati on starts in the l ower bay , south of the Verra zano Brid ge.6

Dayli ght is just beg inning to break through and the li ghts of the Verrazano

Brid ge are bec oming vi s i b l e  in the background of the picture. The Master of

the Fortaleza is di scus s ing his week ly tri ps to the port and the general

cap a b iliti e ’. and servi .es provided hs the ship.

The p ilot observes a small vessel to starboard and an inbound shi p ahead .

He is clos ing on both and he and the master speak briefly of the potent ial passing

s i t u a t i o n s . The pilot orders the eng i ne half ahead from full ahead . The mas ter

st~ ps the pil o t ’s orde r , saving he must order the engineroom to maneuvering speed

before making any -speed reductions , which requ ires abou t 10 minutes notice.

6See Chart  Ap pendit~ B , p. 3B.
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(Activities requir ed in the eng i neroom to shift from the norma l mode of opera-
tion , or “sea speed” , to the maneuvering mode of operation , or “maneuvering speed” ,
can vary widel y depending on the design of the propulsion p lant and the operating
policies established for the ship. For large oceangoing vessels the emphasis for
propulsion desi gn is always on efficiency of operations during the norma l mode of
operation at the sacrifice , as necessary, of the maneuvering mode of operation .
Older steam turbine plants included little automation of control. In such plants
the change over between operating modes is especially critica l to avoid “unbalanc-
ing ” the plant , and somewhat t im e  consuming. Furthermore , the overall power out-
put of the plant during the maneuvering mode of operation is appr eciably reduced .
A l l of these consequences occur because propulsion capability in a non-automated
plant is controlled directly by the number of steam nozzles being used , and in
turn , the number of nozzles being used directly influences the operation of the
boilers , the burner tips being used , and so on. On the other hand , automated
steam turbine systems use an entirel y different type of “throttle control”
system which provides for more flexibility in their operation . Change over
t i m e  can be negligible and the total power output of the plant need not be
affected by the change from the norma l mode to the maneuvering mode of opera-
tion , although it is ordinarily limited below the norma l mode as a matter of
shi pboard policy.)

The p ilot is asked wha t he is thinking about. He replies that he wants

to get around the shi p ahead of him (Tohbe i Maru) and get on up to the Kills.

At this point the Fortaleza passes under the Verrazano Bridge into the uppe r

bay .7

The p ilot calls the Tohbe i Maru to arrange a passing. He confirms with

the master that they might as well go on around . The return response from the

Tohbe i Maru is negative , “I think you ought to stay back there. ” The pi lp t

apparentl y not believing what he is hearing , requests the Tohbe i Maru to “say

again , you came through all broken up.” Before he rece i ves an answer he orders

the engine slow ahead.

(The master has been notified by the engineroom personnel that they are now in
the maneuvering speed mode of operation.)

The Tohbe i Maru finally responds by asking where the Fortaleza ’s tug boats are

and where he is to pick them up. The pilot has not contacted his boats yet and

7See Chart Appendix B , p. 4B.
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answers accord i ngly. He then orders dead slow ahead. The master then suggests

that they try to find the Christine Moran , one of the tugs that wi l l  assist.

The p ilo t says , “She (Maru) is not going to let us go by. ” The Maru ’ s p ilot

calls back and says that he does not think it is a good idea for the Fortaleza

to pass. The pilot then asks i f  he is going to start moving now and orders ,

stop the engine and tells the helmsman to let me know i f  you lose steerage.

(It is not clear to anyone on the Fortaleza exactl y why the p ilot of the Tohbe i
Maru w i l l  not agree to a passing.)

At this point contac t is made with the Christine Moran and arrangements for

board ing the docking p ilo t are com p leted .

The Maru has been nearly dead in the water and now jud g ing f rom the quick-

water behind her the pilot says , “She is beg inning to move. ’

The Christine later announces , via Channel 13, that the docking master is

now aboard the Fortaleza. As the video begins to break-up, indicating the end

of the orig inal tape , the pilot and master explain that as the burdened vessel

(in accordance with the Rules of the Road) i f  they choose to pass , in the

absence of an agreement with the Maru , and an accident happened they “wouldn ’ t

have a leg to stand on in the courts. ” The docking master makes his appearance

on the bridge. The Maru can be seen crossing the Fortaleza ’ s bow .

As the new tape star ts , the docking pilot relieves the Sandy Hook p ilot of the

conn. The docking pilot says i t i s  s tar t i ng to ebb i n  t he K i l l s now . He makes

a security call establishing his position off Bay Street , Staten Island ,

approaching the Constable Hook Range.

The observe r engages in a variety of conversations with the docking pilot

to provide him information about his presence on the bridge and to establish
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rapport. The Constable Hook Range comes into view (quick flashing light below

a second li ght flashing at 6” intervals) dead ahead .

In discussing how the pilot familiarizes himself with a new ship , the p ilot

observes that on some shi ps a briefing sheet with relevant shi p characteristics

information is provided upon boarding , with the pilot sometime s being asked to

read and si gn the information sheet. During the conversation he illustrates the

importance of making certain the pilot i5 aware of any unusual characteristics of

the vesse l by telling a “sea story ” about a forei gn flag tanker that has a left

hand turning screw : Although the tanker had called on the port before , he had

not been on it and hi - s firs t time was at ni ght. He says he was on the bridge

wing most of the time and everything went fine . After the shi p berthed they

turned on the li ghts in the whee l house and there on the bulkhead was a p lacard

announcing the left turning screw . He says , certainly that is one thing the

p ilot should know and would not nor mally ask about , since 90~ of the shi ps have

ri ght hand turning screws .

(The side forces from the screw significantly influence the backing character-
istics of ships. The side forces from a ri ght hand turning screw push the stern
to port when going astern; a left hand turning screw creates side forces that
push the stern to starboard.)

The transit throug h the Ki l l s  is interesting in that the Fortaleza is

followin g the Maru at a distance that allows one to antici pate the track of the

Fortaleza by observing the track of the Maru. 8

From the time the ship entered the Ki l l Van Kul l the ebb tide has been

flow i ng . As the Fortaleza approache s passage under the Bayonne Bridge the

p ilot notes tha t if the tide was flood i ng , putting it fair behind him , he would

not be as close to the Maru as he is. He says that if he had to stop

(causing a loss of steerageway) the current would set him into the rocks to

8See Chart Appendix B , p. 118 .
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s tarboard ; consequent ly ,  he would be lay ing much farthe r back of the Maru than

he is ncs~. At this point the Maru can be seen making the turn at Bergen Point.

A tug on the starboard quarter of the Maru can be seen assisting her with the

turn .

A discussion of v i s i b i l i t y  from the nav i gation brid ge of vari ous vessels

is underway between pilot , master and observer as the Fortaleza is pos itioned

for the Bergen Point turn. The camera pans the area several times , showing

Shooters Island (ahead) , the Bergen Point turn and the Newark Bay Draw

Railroad Bridge throug h which the shi ps must pass.

As the Tohbei Maru passes through the Bay Draw , the three assisting tugs

can be seen clearly and the pilots ’ orders to the Elizabeth Moran , on it ’ s

por t  ho~...- , to back easy can be heard via the radio. The tugs on the starboard

sid e are fo llowing along with the shi p to assist if necessary. She bears off

to the left as she passes through the brid ge to a berth on that side of the

bay. The Fortal eza releases her tugs for bridge passage , to p ick them up again

on the othe r sid e.

A s  ~he Fortaleza clears the Bridg e the master says , “Wha t a way to start your

da~ , coming through the Bay Draw dead slow.” He continues by observing that you

have to have perfe ct cond itions to do what the pilot just did . Had there been

any wind , or the tide had been different , he probably would not have been able

to navi gate the bridge at dead slow ahead .

(A review of the video tape before and during passage throug h the bridge helps
in unders tanding the master ’ s comments. Severa l minutes before the brid ge ,
the pilot reduced speed from slow ahead to dead slow ahead and finai i y was
forced to 

~
ç
~2p the eng ine as the Maru continu~d her passage through the opening

at , probabT~~~dead s low ahead. Since the effectiveness of the rudder , or
rudder power , is importantl y affected by the total flow of water moving past
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the rudder , which results from the shi p ’ s movement throug h the water and the
screw current passing by the rudder , the natural consequence of his eng ine
orders is to reduce rudder power and con ’equent ly steerageway . The tape , of
course , reveals an increase in the frequLacy and magnitude of rudder orders
needed to hold the shi p ’ s heading . As the Maru passes far enoug h through the
open i ng to pe rmit the p ilot of the Fortaleza to coninit her to passage , he im-
mediatel y orders half ahead. Since the rudder is directl y astern of the screw ,
the screw current is the dom inant factor in the rudder power equation . As the
half ahead order takes effect , the rudder power increases as the square of the
velocity of the flow passing the rudder . Thus , each time the flow doubles in
volume , the force obtained from a g iven rudder ang le quadrup les . The master is ,
of course , correct in say ing that the shi p moved through the opening at dead
slow ahead. However , with the screw current resulting from ha l f ahead on the
eng ine , the p ilot qu~ckiy regaired good rudder effectiveness d~ spite the lack
of significant effects from the shi p movement currents . The observation that
the pilot could not have success full y performed th is maneuver i f tide and wind
forces had been different , is equall y true. But as the p ilot observed , much
ea rlier in the transit , had condition s been less favorable , then he would not
have been following the Maru as closely as he was.)

The p ilot issues the tug ’ s position orders in anticipation of back ing the

ship up the Elizabeth Channel to it ’ s berth .9 The Claire is positioned on

the starboa rd quarter with the Christine all the way up on the port bow.

Since the pilo t on the Maru , who is now in the docking process , and the

Fortaleza pilo t are both from Moran Towing and Transportation Company , Inc.

and both are speaking to their tugs on the company ’ s radio channel 7A , the

Maru ’s pilot can be heard in the background g iving orders to the assisting

tugs.

The p ilot is asked what he is using as a reference to judge where he w i l l

make his turn for backing into the channel. He says he “doesn ’ t use anything

for a reference ,” he is only watching his speed through the water and how the

shi p is handling.

(The pilot probabl y did not fully understand the question , it seems apparent
that the centerl ine of the Elizabeth Channel is an important reference here.)

9See Chart Appendix B , p. liB.
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As the p i lo t  s ta r t s  to pos i t ion for the turn he orders hard left  rudder

and half  astern on the eng ine , then midshi p the rudder. As the ship s tar ts

backing , headway is being reduced and the bows start swinging to the right

as the ship backs to port. He then moves to the port wing of the bridge. As

the camera is moved to the bridge wing the pilot can be observed facing the Port

Elizabeth Channe l directly abeam of the ship. The Christine can be seen working

half  ahead on the port bow. The C l a i r e  is working half ahead on the starboard

quarter. The p i lo t  says , “A big part of th is  work is to g ive  the (tug) boats

a chance to work. ” He then orders hard r ig ht and s low ahead. A few seconds

later he orders stop eng i ne. The Chr i s t i ne  has had d i f f i c u l t y  w i t h  it ’s l i ne

up to the shi p because of an existing line on the chock. Conversation has

been going back and forth: master , crew , p ilot and tugboat mate regarding

the problem . The pilot then moves to the starboard bridge wing.

Before l eav i ng the port wing he tells Roy (Christine) to work easy and

let him know when he gets his line off the shi p, and orders the ship s ’ rudder

midships. The Christine reports the line off and asks if she should work the

starboard bow? The p ilot says yes .

As the stern begins to line up to the channel , the C l a i re i s ordered a l l

stopped and around to the other side (starboard). Christine is ordered one

whistle (half ahead) on the starboard bow. As the stern swing is checked , the

Christine is ordered stopp~~ and a few seconds later one whistle and then

all stopped. The fore and aft axis of the ship is now generally in line with

the center of the channel.

The Claire is asked if she wi l l  use a line on the ship (off the stern), or

on a panama canal chock on the port quarter? She responds , the port quarter.
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(A panama canal chock l~ bu i l t  flush Into the hu l l of the shi p at a heig ht
from the waterline that can be reached by the tugboa t crew directly. The
Na ire el ect s to use the panama chock , probably because this position w i l l

~ern iit her to assist the ship up to the channe l , withou t the need to re-
position herself as she is needed to push the shi p to the dock . The power
to m ove the ship up the channel comes from the shi p ’s engine , while di-
re ctional heading is largel y supplied by the tug on the bows . The tug on
the port quarter can be used to cancel the tendency of the shi p to back to
port , ass i st with directional control and provide some sternwa y i f
necessary. Of course , with the ship backing , rudder power is for all
practical purposes ni l . The slow sternw ay provid es l i t t l e  shi p movement
current pass the rudder and the screws ’ suc t i on  curren t provides to~ only

i na I rudd~’ r forces.

The pilot exp lains that the tug on the how is be i ng used as a rudder . It

i t were a w i n d y  day , he says , the after t ug  w o u l d  pu t a hawser up to t he stern

and tow the ship, this would provide for needed extra contr o l over the stern .

The p i l o t  says that he is watch ing  the s te rn  to see i f  i t  is turn nq one way,

or the other and d i r e c t i n g  the tugs accord ing l y .

While the tape was being repl aced the p il o t  strong l y  niakes the point that

in these jobs it is important that the tugs you are working wi t h  are es-

perienced and have worked with you previously. They can bett or antici pate

you r needs and respond more quickly to your orders.

As the shi p cont inues backing t owards it ’ s b erth , t h e  p i lo t of the Tohh e l

Maru can be overheard g iving his tugs (Elizab eth , Mar it ’, Diane~l or der s , A

container ship with ongoing cargo op erations car t he seOn o f t  the sta r hoard

side of the Fortaleza. Approaching the berth at the far south side ot the

channe l , the cargo ramps for the roll— on , rol 1 — o f f  operati on s ~aii be seen .

Newark Airport is in the background .

The p ilot angles the stern towards the berth as soon as it is c leai of

the ship docked at the cont ainer berth . He cont inues to contr o l th~ dir O c t  ion

of the stern by using the tug on a bow ds a rudder. As the berth i s  appr oached
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the steroway Is be i ng controlled by the shi p ’s engine . As the docked con-

ta i nership i s comp letel y clea red , both tugs are working to push the ship

In to a position parallel with the dock.

A s hip fo l lowing up the channel executes a 180° turn to dock port side

to a berth on the north s i de of the channel. I t i s  a much s m a l l e r sh i p than

the Fortaleza and can be turned in the channe l with relative ease.

The pilot gradually works the ship to a position parallel with the

dock and in a fore and aft posi tion that approximatel y lines up the load-

ing ramps on the dock with the cargo openings in the hull of the ship. The

tugs then push the ship to the dock, where spring lines are put out to the

l i n e  handling crews . The pilot notes that the overhang on the shi p is such

tha t great caution is required in land i ng the vesse l to avoid touching the

cargo ramp. Once the shi p i s la nded , the tugs work to keep her to the dock

and the shi p ’ s eng i ne is used to line her up fore and aft. When in final

pos i t ion , the shi p is hel d by the tugs until afl l ines are made f as t .

END OF TRANSIT
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NAME OF SHIP: A tlantic Span

ROUTE OF TRANSIT : Port El i zabeth to M~brose L ight , Atlantic Ocean

DATE : May 3, 1977

SHIP’S DATA :

Registry: Sweden

Type: Container Shi p

Size : DWT : 16 ,370; LENGTH: 646’; BEAM : 87’

Draft: F 16’ ; A 26’

Propulsion: Diese l , Bow Thr uster

Screws : One

BOARDING : Boarded with the Docking Master/Sandy Hook P i lot

TUG ASS I 5TANCE~ Elizabeth Moran - 4200 H.P.
Cynth ia Moran - 1750 H.P.

Summary of Points of Interest:

1 . Background

The observers boarded the Atlan tic Span at her berth in Port Elizabeth

with the docking master and the Sandy Hook p ilot . The shi p was berthed port

side to the second dock in , on the south side of the terminal . The docking

p i lot moved the shi p off the dock and backed i n to  Newark Bay Midd le  Reach

and made a 900 turn to port to position for the Bay Draw . ~~there was a delay

of approx i matel y six minutes , with the p ilot holding on the last of the ebb

tide before the Newark Bay Draw Brid ge was raised . Due to maintenance prob-

lems the west draw (horizontal clearance , 216’) was not in operation and

traffic was be i ng routed through the east draw (horizontal clearance 134’).

The transit route was through the east draw , east in the Ki l l  Van K u ll to

L 

10See Cha rt Append ix B , p. 118.
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St. George, where the dock i ng pilot turned the conn over to the Sandy Hook

p ilot , then to Ambrose L ight in the At l antic Ocean.l l

Due to defective record i ng tape , the last few mi nutes of the approach

and passage through the Bay Draw could not be included in the presentation .

The presentation was concluded about 10 minutes prior to reaching Ambrose

~ permit the stowing of the record i ng equipment in preparation for leaving

the shi p.

2. The Video /Audio Presentation

The presentation starts as all lines are cast off and the docking pi lot

proceeds to undock the vesse l .  A 4200 H.P. tug , the Elizabeth Moran , is

positioned on the stern with a line up to the main deck and the smaller tug ,

the Cynthia Moran , has a line up on the bow. The Elizabeth pulls the stern

from the dock into the channel while the Cynthia controls the bows. As the

ship is aligned with the channel , the sh i p ’ s eng i ne is ordered slow astern

and the vessel is backed out into Newark Bay M i dd l e Reach. The El i zabeth

assists in establishing and maintai ni ng the sternway while the Cynthia

assists in keeping the shi p backing strai ght out of the channel.

As the stern approaches the Newark Bay Channel the pilot begins to turn

the vessel . He orders rudder hard to~port; orders the Cynth ia to take her

line down and move farther forward on the starboard bow and when she is in

position he orders the Cynthia hooked up (full ahead); the ship ’s engine is

ordered dead slow ahead and then slow ahead. These actions stop the stern-

way and start the bows swing i ng to port to line up with the channel .

As the ship ’s head lines up with the Bay Draw the pilot is advised that

the east draw (left) w I l l open in six minutes , The Cynthia is ordered

~~See Charts Appendix B , pp. 4B , 3B , 2B , lB.
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to the port bow, no line up.

The p ilot notes the ebb tide , but says , “ It is not bad . It is not

setting us sideways. ” As the shi p holds in position waiting for the Bay Draw

the p ilot is using hard port rudder and the eng ine is on stop. As the

draw bridge starts up he orders dead slow ahead on the eng i ne and eases the

rudder to p~rt 100 and then midshi p and stead y. Sonic concern develops as

a tug and barge approach the draw , from the other side , as though it may be

preparing to go through, Both the pilot and his mate on the Cynthia try to

establish radio contact , with no response. As the aspect of the tug and

barge start to change to it ’ s starboard hand it becomes clear that it is

not coming through the draw.

The p ilot advises the master and then the Cynthia that she will  put a

line up on the port bow, on the other side of the drawbridge .

(Due to poor video quality , resulting from a defective tape , the final ap-
proach and passage through the east d raw had to be ed i ted from the presen-
tation . The presenta tion continues just after the shi p passes through the
dra w , approaching Bergen Point.)

The pilot refers to the vi s i b i l i t y  prob l ems on clear nights , “every-

thing blends together ,” and notes it is , “much easier on hazy nights ”.

(A critica l task for the pilot is to observe for risk of collision with
othe r vessels. Such risks must be detected and eva l uated in time to take
necessary, evasive action . In New York , fresh northwest winds tend to
clear the atmosphere of pollutants. As the atmosphere clears , lights at
varying distances that are normall y not a part of the night visua l scene
become observable , cues for distance judgments change and vessel runn ing
li ghts that are close in to shore , blend with the “enriched” visual pattern-
ing of the shorelin e . Thus what may appea r to the casual observer to be
idea l night time v i s i b i l i t y  conditions , in fact , often present added vi gi-
la nce prob l ems for the pilot.)

As Bergen Point is approac hed , the pilot notes that the rocks are visible

and says you must know when to start the turn. The Elizabeth is now positioned
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on the port quarter and the Cynthia on the port bow. Both have lines up to

the ship. He orders hard port rudder ; Elizabeth slow ahead; Cynthia half

astern ; Elizabeth one bell (half ahead); slow ahead on shi p ’ s eng ine. later

he eases to port 10°. As the turn Is almost completed he stops the Cynthia

and releases the Elizabeth from further assistance.

Calling attention to the rocks off the port beam the pilot speaks of a

grounding he experienced last winter under the Bayonne Brid ge. A cotter

p in in the throttle syster broke and the power plant went down . As he passes

under the Bayonne Brid ge , he advises the Cynthia to take her line down and

position to take him off the shi p on the port side.

The passage throug h the K i l l s  is uneventfu l . The pilot notes the Hess

Bayonne pier and observes that the pier has no place for headlines and stern-

lines. He generally disapproves . A little later the camera pans the p ier.

S t i l l  later the camera picks up the small vessel the Sand y Hook p ilot spoke

of ea r l i e r  t i ed  up to the Banks S t ree t  Dock.

(This is a rarely used berth. Most currently working Sandy Hook p ilots have
never had an assignment to it and do not know i t  by name.)

As the shi p approaches the Constable Hook Range at St. George , the

Sandy Hook pilot relieves the docking p i lot and the latter leaves the shi p.

The p ilo t notes that some of the in ter ference being heard on the radio

i s from the police network antenna located nearby. He says that Inte r ference

frequently occurs in thi s area.

As the p ilot responds to a request to think out loud , the Constable Hook

Range lights can be seen off the port beam. As the observer walks away to

speak to the master , the pilot stops talking . The observer returns and the p ilot
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once again speaks of the area and the problems it presents along with his

Intentions for maneuver ing through the area . He notes that we wi l l  c.irry

the last of the ebb tide , probabl y to the “1 0” buoy in Ambrose Channe l,

where we might even pick up the f lood tide before we leave the channel. He

says , “We tried to catch the minimu m amount of current coming through the

Bay Draw and in do i ng so we ran into f lood curren t in  the last part of the

K i l l s  until we cleared the ferries here , so we had ebb t ide , flood t ide

and now we are back to ebb tide and before we get out to sea , we wi l l  have

flood tide again .” When asked to exp lain how that could be . he says , “You

have different stages of tide in different sections of the harbor. And

ac tua l l y the K i l l s  is not a river , we are running into river curren t here

(Hudson River). The Kifl Van Ku ll is a sound , It connects two larger bodies

of water. You get different current in a sound than i n  a river... It ’s a

science to learn everything abou t the tides in this harbor because we have

so many d i f fe rent  river currents add ing to the various straits that we have.

And mostl y in these straits is a hydraulic current where i t starts mov i ng at

exactly the same speed no matter where you are in that st rait , whereas the

river current wi l l  build up against the tide coming in from sea , or run out

w i t h  the t i de . ”

(The p ilot has 35 years of experience in New York Harbor. His b rie f dis-
cussion of the comp l ex i ty of the currents in the harbor clearly establ ishes
another facet of local knowledge important to safe t r a f f i c  movements . It

— 
should be noted , al so , in conjunction with his comments , that the East River
is reall y not a river , it connec ts Long Island Sound with the upper hay.)

Approaching the Verrazano Bridge , the pilot calls Mari t ime Exchange and

prov i des information regarding the vessel ’ s next port of call . The Exchange

advises him that the pilot boat is anchored off Ambrose and the launch w i l l
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take him off on the port side of the shi p.

(The Maritime Exchange is operated by the maritime I ndustry in New York .
It provides a variety of services to the industry including the logging ~t
ship movements in and out of the harbor.)

As Stap leton anchorage (to the starboard hand ) is cleared , the pilot

orders full ahead and adv i ses the master he can increase speed if he wi she s .

(Here he is probably advising the master that he can go up to a sea speed ,
from maneuvering speed , if it Is appropriate to do so.)

The transit to Ambrose Lig ht is uneventfu l . The p ilot provides

genera l information of interest abou t the area.

END OF TRANSIT
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NAME OF SHIP: S. S. Sealand Galloway

ROUTE OF TRANSIT: E lizabeth Port Authority Marine Terminal
to St. George , Staten Island , N . Y .

DATE: A pr i l 27, 1 977

SHIP’S DATA:

Reg istry : United States

Type : Container Shi p

Size: DWT : 27,141 : LENGTH : 998 ’ ; BEAM : 105’

Draft: 34’

Propulsion : Steam Turbines

Sc rews : Two

BOARDING : Boarded with the Docking Masters .

TUG ASSISTANCE : Grace McAllister - 3200 H.P. Flanking Rudder
(Kort Nozzel)
Jane McAllister - 3200 H.P. Fla nking R udder
(Kort Nozzel)
Brian McAllister - 2400 H.P. Flanking Rudder
(Kort Nozzel)
Margaret McAUister - ? 800 H.P.

Summary of Points of Interest:

1. Backg round

The Seala nd G a l l o w a y is an SL-7 class shi p, the largest shi p calling

on the port. One p ilot is used to bring the vessel from the seabuoy to St.

George in the upper bay and return. Normall y four tugs and three docking

pilots are used for the transit throug h the Ki l l s  to and from Port Elizabeth.

One docking p ilot is designated to handle the conn and the others provide

needed assistance . The docking master and one other senior p ilot operate on
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top ot the atterhouse located around the stacks. The th i r d  p ilot i s stat io ned

in ~he bridgehou se located near the bows of the sh ip. The lat ~~~r ~s fun ction

s to re lay conning orders to the bridge crew. Locatiny the conn on the ~, t t ,-r-

ho u-~e i s  ~.rdt necess~ r y because the afterhouse blocks t~~ t ~iew o~ about 360’

o~ the stern t rom even the outermos t pa r t ot the b rid y c wi r r q- ~.. The two pi  l ots

sou w i l l  ~ee on the at terhouse are regularly ass igned to SL-7 r~ ov eI ’ r e n t s  and

take ‘. t r 1 - ~ in ha n d l ing the conn.

Pie Galloway was berthed at the southern end of the El i :abe th Port Termi-

nal A ut hor ity ’ s t oirt ~rin e r term i nals , port s d y  to the dock. Another ves sel

..as berth ed i mmediat ely b ehind her. As she is undocked . she is pul l ed o t t  h~

the four assisting tuq s and maneuvered to a position permitting a starboard

turn out into the Newark Bay South Reach , in~nediat el y n o r t h  ~~t the Newark Bay

Draw Railroad Bridg e .12 As the presentation star ts , the Grace is located on the

port bow , the Brian on the starboard bow , the Jane on the st e rn , and the

Marq aret on the port quarter . The ship has just been advised that the Bay

Draw w i l l  not be raised for an estima ted 10 minutes. Thus , the pilot m u st ccrr-

cern hi i se l f with holding the shi p on an ebb tide , i mmediately above the bridge ,

u n t i l  ~i two car train passed .

2. The Video/Audio Presentation

In the fir st scene the Galloway is oft the dock and the p ilot has expla ined

hit the objective now is to back down and off the dock far enough so that when

r -  makes his turn to starboard (180 0) he wi l l  be well clear of the ship docked

off the port quarter and be in position to proceed through the Bay Draw Railroad

Bridge. The sen or assistan t pilot has talked with the draw operator and has

been advised tha t there w i l l  be a 10 minute delay before the bridge can be

12 See Cha rt Appendix B , p. 118 .
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o~e ed . He s I O~~s h i s rate- ~~f t ui n t~ de I a he app r -

As Vre p ilo t positions for the bridge , he orders the starboard sid e t~ iqs

~i a l t ahead sas in g , ‘‘I want to qet over anothe r width (of the str i p ) here , be-

cause the ebb tide ~, i l l  set me to the right and the wind w i l l  be settin g on

t i a t  s i de , so I ~ a i t  to l i f t  her bodily over this ~av . ‘‘ The p ilo t exp l a i n s

that positioning for the brid ge is deter mined by where the p ilot  feels com-

fortable and that it ’ s rarel y ever the same way twice .

(It is interesting to note the composed calm exhibited by both p i l ot s wh i Ic
they ~wai t on the ebb tide for the train. The viewe r w i l l  realiz e that this
Is a tens ion pr d u c i r ~q s i t u a t i o n . W i t h  the tide ‘ovinq tue sh i p  e v e r

c l o s e r  to t he b r i d ge , a few more minutes delay could ‘ av e  easily resulted
in a requirement to back engines , wh i ch could have resulted in a loss of
posit ive contro l over the shi p ’ s pos ition . W ith today ’ s pub l i c a t titudes
and the many official expressions of concern being st~o~ r~ f o r  m a r i n e  t rans -

p o r t a t i o n  s~ fety , one must be inclined to full y agree with the senior
assistant p ilot ’ s statements ~ t dis belief over the circumstances bein g ~ie~ed .)

After the train passes over the br i d ge , the draw is rai sed for the sh i p.

The p ilot orders slow ahead on two engine s and rudder hard port to as’~ i s t

the tugs in l i f t i n g  the shi p over to port.

A l l  tugs except the Jane on the stern are ordered clear of the sh i p.

~ih~ br i d ge ope ni ng is 216’ and ship ’ s beam is 105’ . The second p il ot is on
the starboard side of the afterhouse advising on the clearance. A l l  tugs e’~-
cept the Jane are clear of the shi p. She is on the stern as si sting the rud-
der actions.)

As the shi p enters the brid ge opening the p ilot orders ri ght 20° rudd e’ t- ~

l i f t  the stern over and stop the starboard eng ine. (As w i l l  be e~ p~ a in e’d lat er .

the Jane also responds to the rudder order.)

After clearing the bridge , he orders the port eng ine stopped. Bcrth

eng i nes are now stopped to reduce the headway in an tic i pa ti ¼ ’rn of t h e  Be i qt’n

Point turn. The tugs reassume P05 it  ion s w i t h  lin es up t i the ma in deck. The
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Jane i s s t i l l  on the stern with the p ilot explaining that she is his additiona l

1200 rudder. He observe s that twin screw shi ps with a sing le rudder do not

steer as well as sing le screw , sing le rudder , or twin screw with twin rudders.

He orders the Jane half ahead, says he is going to use her on the port

quarter to prov i de a l i t t l e  more swing to the bow than he could get f rom the

rudder alone. As - the sni p starts to swing, he orders dead slow ahead star-

board eng ine and hard left rudder , and announces he is starting his turn. He

then orders Jane full ahead on the port quarter. The p ilot observes that with

a shi p this size it is c r i t i c a l  that the turn be started ri ght , since adjust-

ments later are diff i c u l t  to make. He orders the Jane half ahead and later

ahead as he jud ges the bow is swin g ing too fas t , sayin g if she continued pushing

full ahead the ship would be on top of those beacons to port. He also orders

dead slow ahead port eng ine, say ing that he wants t o  increase his headway to

get beyond the beacons and s t i l l  maintain the swing. As the job is done repeat-

ed l y, he says , we all develop our own track for the way ~.- e like the job done ,

“we try to be like a railroad , you know you have been safel y here and safely

there , you know where the trouble lies , where the water is , al l  through the

course of experience; you have seen other misfortunes. ” He then orders Jane full

ahead to increase his rate of turn. He is beg inning to stand clear of the rocks

to his por t side and can come “r i ght up to the nun buoy ” on the port s- ide if he

needs to do so. He now notes the green li gh t in the middle of the brid ge , mark-

in q mi d chan nel , and is steering to go directly under the li ght. He o rders  Ja ne

slow and back away on the Margaret , to check the swing to port and bring the

Galloway to the center of the channel.

In t’~e background the other assisting pilot can be heard making the Bayonne

Brid ge secu rity call. The p ilo t exp lains that the assisting p ilot monitors
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channel 13 w hile he stays on the company channe l to corryrrunicate with the tugs

w i t h  m inimum interference.

t he p ilo t now indicates that he has successfull y comp leted the turn , has

stopped the assisting tugs (except the Jane) and w i l l  now d ive rudder commands.

He s a ’ . -~ tha t he ~. i 1 l  stay in the middle of the channel as much as possible due

to t i e lenqth of th e shi p.

~\t this point the p i lot moves to the forward end of the deckhouse located

between the stacks. The camera is left on during the move.

As t he p ilot ’ s com ments continue , he exp lains tha t a l l  the tugs s t i l l  have

l i n e s  u p , but onl y the Jane , on the s ter n , is working . As he g ives rudder com-

mands , the tug moves to the appropriate quarter and pushes in concert with the

co u ari d. These maneuvers by the stern tug are standing operating procedures and

are Jon~ w ithout i n d i v i d u a l  orders to the tug.

As the shi p proceeds throug h the K i l l s , the p ilo t explains that he jud ges

her position in the channel by no ting the amount of water on either side of the

sh i p ’ s nav i qa ting bridqe w ngs. (The bridge wings also serve to locate the

bOh s , which cannot be seen.) When in the center of the channel , he has abou t an

equal amount of water between the bridge wing and the shoreline on either side

of t he s h i p. At this point he says he is 3us t a li t t l e  ri ght of center and

orders cm left 100 rudder.

(Pe Ja ne , hea ring the order , w i l l  move to the por t q u a r t e r  and push  ahead easy
to as s i s t i n t u r n i n g  the  s h i p.)

The p ilot explains that the comm unica tion sequence for shi p c ’mmands goes

Iro n connin g p ilo t to assistant p ilo t on the brid ge, who acknow l edges receivi ng

ar id understanding of the command by repeating the order back to the conning

p i l o t .  T1r e a s s i s t a n t  p ilot then g ives the orde r to- the he lms man , or watch m a te ,
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n the ca se of eng ine orders , who in turn repeat the ordei back to the as-s i s -

tant p i lo t . An d , of course , the a s s i s t  ant p i lot mon I to t s- the helm and di g it-

orders to Irr sur e t hey are carried out cori - e~ t I y.

The p ilot speaks of the w i n d , very  l i t t l e  c ’js tn I y , and of t , a ft Ic and

the prob I erirs it can cause a str I p of t hi s s I ze . He n o t es  t Ira t I at t hr’i omi t

there Is a ‘‘c r I t Ica 1 S turn where you don ’ t want to meet any t i a l l  Ic ~~ ‘

(Al though expressions of caut i on and concern ,ire charactet i s - t i c  ot p i lo ts mov-
ing large shi p s throug h the K i l l s , th is - Is the only time we heard the Constable
Hook Reach ret erred to as a ‘‘Cr I t I ca I’’ a rca , ‘‘where  you don ‘ want t o  meet any
t raft i c ’’ . To the observer this was a very s I gn I t I can t comment , emp has i z i rrq
the operation all y comp lex rd at ionsh I ps that exi st between a g iven waterw ay,
the size of the transitin g ve ssels and the accompany ing r es trict inns p laced orm
the maneuverab ii I ty of the vessels as the I r relat I ye s- lies i mci case. In pat
at leas t , the  p ilot seems to be say ing that due to the size of the SL-/ he
does not want to meet another vessel In the Constable Hook Reacim becau se he
can do l i t t l e  or nothing to assi st the passing. I n a pas sin q sItuation , the
Onus , t hen , for safel y maneuvering around h Im mu st li e  w i t h  tIre other vessel
If she in turn has s i gn if I cant mim aneuv er i ng test r I ct ion s p laced on her due to
s i z e , the probability of a mishap Inc eases rap I d l y .

The p ilot tries to ic cal I how long SL— 7’ s have been coir ri n g int o New York.

He thinks about 5 years and is certain that the Galloway was- the t i m  s - t one. He

says they now come in , round t r i p, one a week.

Order i nq left 100 rudder , he says , ‘‘now I want to conic on my own pci so m ma I

track , I enjoy tol l owin g i n and out.. You t h i n k  abou t your  how sweep and your

stern sweep.”

Obs erving time point of I am id .i t Port Ri c hinond he says , ‘‘we a ll avo id t hi i

I i t t 1 e knuckle here on the r i ght , ueep I y I adeim shi ps have been known to bounce

and touch bot torn here. And there are times when you are c l os - c  and very comm —

cerned about It . . .that l
5 wiry we have this two foot i m i t  I cal ai c,i . I told

you before , Sea land wants 2’ oh water rinde m the s - hi p as we t r av e t  s-c’ th e ’ Ki I l s .’’

The p ilot speaks br ie fl y  of t Im e process by which other p ilots am e~

3See Char ts Append i ~ B , pp. II B amid ~tH
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broug ht along to handle Sealand ’ s SL-7’s. The ori ginal tape comes to the

end as the p ilot points out the landmark he is using as a steering aid

(grey shed on top of a building).

As the Galloway approaches St . George , the p ilot speaks of the pro-

cedure for transferring the conn to the Sandy Hook Pilot : He will position

the s h i p  outbound in the upper bay on the Constable Hook Range; when the

Sandy Hook pilot feels it is positioned properly , he advises the assistant

pilot on the bridge that he w i l l  take the conn and the transfer takes

place. One large tug is assigned to escort the Galloway past Stap leton

Anchorage to the Verrazano Bridge . This la tter escort procedure apparently

was put into use after the Esso-Brus sels , Seawitch accident.

The p ilot observes that there is not much current effect. He notes

t ha t i n  t he new and f u l l  moon phases you have “twice the current effects

as i n the other two quarters. ”

V i s i b i l  ity due to darkness drops be l ow the sens i t i v i ty level of the

camera and the presentation is concluded .

END OF TRANSIT

3 3A
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NAMI OF SHI P: SS Fortale:a

ROUTE O F TRANSI1: Port. I I :aht ’t lr t o  St . Ge .om~ t ’ , S t a t ’ti IsI , im id , N.y ~

DAT E : Ap r i l  .‘~~~~. f~) ’ /

I P S  DATA:

Req i s t i y :  U .S.A.

S F ~e 1 o r r t a  i flt ’i SIr i p

Si :~‘: DW T : I ~~ , 1 4t  Ii NGT H : /00 ’ REAM . ~~

fia t  t

Pr opulsi o n : 4.~,OOO H .P. Ste arr Tu it’ i ne

S~ m ews : One

B O A R D I N G : Boa ‘0 ed w i t h  t i r e fo~ k i mr ~ Ha ste m / ~a rid y !o~ k P i lot

I ~~~ ASSIST ANU : Judy Morjn — 4 100 H . P .
- 
. ~ uqe ’mc i a Mo ran — 3500 H. P .

Sui m , ’mam ~ of Points of I nt i ’m est

1 . Ha~ k~j m oLi m id

Tb i s -  i s  one of t w o  t rans t s cra te on the Fom ta l e:a re po r ted  omi in t h i s

The sil i p r u n s  he t n~ ’e m Puerto R i~ o and Nei-, ~o m k on a r~cekl~ ’ sch edu le ’. In

1 ‘~ I ‘ t he sh ip, um ide r t 1 n ’  c onnncramrd of C apt a in J . R . 0’ C ominrom , won t Ime Sh i p S~~t e

evc~’ ce ’nt Aw am d pre sen t e~d am r m rua I Is hs the ’ Marine Se~ I ion ~ t th e Nat i nca I ~~m t  et

oumw i I and the  A c ’ rem ~ ar c Inst it nit ’ of Hem Ir irm t Si r i pp i n~i I em s-av i nq I Our 1 i

on t he s -a I rmq ~~~~ li t H’, t e ’ me , 1 41,) nj l~~ s of I Lipe’ Hat t e n  .i’~ , Nor t Ii 1 m m  ol i r m a  i i i  a

ht’av’, s t 0mm

A s t Iie ~ pm e s e m i t a t  io n st an i s -  t Ire s - hi p is  s t  a m h e ’.m m 0 s i d e  to  t i r e ’ do~ L on t i e

t’\t renic southwest her Ii in Pom t E l I :.nhe t i m , N . J . Tw o t u~~s pu I I ~‘d h~’ I of I t lm~’

~Inw k int o t f i t ’ hanni’ I whet n’ s-Ire was- ~m b I t ’ to pm Oc ~‘~‘d err hen own out of I Iii ’

IleA 

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



channel , down Newark Bay and throug h the Newark Bay Draw.14 Tug assistance was

used for the Bergen Point turn into the K i l l  Van Kul 1 ~l5 The observers left the

shi p at St. George , Staten Island. Consequentl y, the presentation was con-

cluded just east of the Bayonne Brid ge .

2. The Video/Audio Presentation

As the presentation starts all lines are clear and the tugs are carefull y

working the shi p off the dock . The pilot can be heard pointing out the cargo

unload i ng naici ~c at pier side and noting how far off the dock they extend . The

extended position of the ramps requires careful handling of the ship during

undocking to prevent accidental damage to the hull .

Since the load i ng operation has just been concluded the shi p is s t i l l

l isting to port. The pilot observes that it takes some time to ballast and

t r i m  the ship .

After clearing the dock the pilot uses the ship ’ s powe r throug h the

channe l . He observes an unlighted nun buoy (N “2”) dead ahead and notes he

must steer clear of it. At ni ght the buoy cannot usually be seen and the

apartme nt building on the far shore is used as an aid to nav i gation . Both

the buoy and the building can be seen clearl y as the shi p proceeds down the

channel .

Several references are made to a drown i ng that occurred earlier that

day in the channel when a tugboat crew member went over the side while hel p-

ing work a barge around the dock area.

The Jud y calls the Bay Draw Railroa d Brid ge and establishes that it should

he open in 7-8 mi nutes .

Due to technical prob l ems with the video tape a small portion was edited

I4See Chart App endix B , p. 118.
15See Chart Appendix B . p. 4B.
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out covering the turn and a li gnmen t to the Bay Draw . To dela y h i s app roach

to the bridge the p ilot stopped the engines durIng this period .

As the presentation pr mcee’ds the p ilot orders dead slow ahead and steady

now . A Sealand SL-7 ‘- i nin er ’,hlp . the largest class vessel calling on the

Port of N- h.. ~~rk can ~-e seen ‘ 1  to starboard .

~~r, - tLi . Dr i. is rair ,ed p artiall y and the p ilo t orders slow ahead. When

does- not ~ up .,! ~~., , , s-c p lot asks the mate on the Judy to call

th~ operator ii i t  i i  - .. .~i I i  need every inch ’ . The brid ge goes on up

be fore the cofrrjunicâ(i’L,n can : ,- initiated .

Th~’ p ilo t obse n~~es  tha t , being so hi gh up and everything is quiet ,

that it is v e r y  ea s- , to lose y our perspect ive. You need to loo k out (abeam)

and then you see you r speed .”

A~ the shi p is lined up with the center of the bridge , the pilot orders

half ahead. The wind off the port beam is tending to set the ship to star-

board . As the shi p s  bow enters the bridge open i ng , the p i lot has pro-

gressively added left rudder until he is hard left to compensate for the

set. He then orders midship . As he clears the brid ge , he is once again

adding left rudder until finall y he has hard left rudder. As he approaches

Bergen Point he orders assistance from the Eugenia on the port quarter . He

gets a little too much help and slows hi s swing with ri ght 200 rudder as he

slows the Eugenia. He later explains that she did not have a line up to the

ship and being afraid of sliding off , the tug probabl y worked harder than

ordered .

The presentation is concluded just east of the Bayonne Bridge.

END OF TRANSIT
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NAME OF SHIP : Toyota Maru #12

ROUTE OF TRANSIT : St. George , Staten Island to Port El i zabeth , N.J .

DATE : April 27, 1977

SHIP’S DATA :

Reg istry : Japan

Type: Auto Carrier

Size : DWT: 9,052; LENGTH : 601’ ; BEAM : 77’

Draft: 20’

Propulsion : Diesel

Screws : One

BOARDING: Boarded with the Docking Pilot

TUG ASSISTANCE : Cynthia Moran - 1 800 H.P.
Marie Moran - 1750 H .P.

Suniimary of Points of Interest:

I . Background

The observers boarded the Toyota Maru #12 with the docking master off

St. George , Staten Island .16 The presentation is nearly continuous from a point

just west of the Constable Hook Range to berth 25 in Port Newark , N .J.17 The

shi p was positioned starboard side to the dock and held in that position for

nearl y thirty minutes , by the tug s, while waiting for linemen to appear.

The Toyota Maru #12 is 601 ’ in length overall with the navigation bridge

forward , 122’ f rom the bows , leaving 479 ’ aft of the bridge. The day is bright

and clear with a strong ebb current running against the shi p throughou t the

transit.

2. The Video/Audio Presentation

The presentation starts west of the Constable Hook Range in the Kill Van

16See Chart Appendix B , p. 48
17See Chart Appendix B , p. l l B
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Ku l l . Conversation is very general , rang i ng from the brid ge instrumentation ,

which is very good , and other characteristics of the shi p, to language prob l ems

that can be experienced on Japanese shi ps. With respect to the latter , the p ilot

observes that he usually minimizes what he says for fear some word , or phrase ,

w i l l  be misunderstood as a comand . He notes that on two occasions on the

same Japanese ship the word “sir ” was interpreted as “astern ” and the shi p

was backed .

Some distance from the Bayonne Bridge the pilot says that he just caug ht

himself planning the approach to the turn at Bergen Point (hard on the other

side of the brid ge). The tide is on the ebb and he notes the complexity of

the currents and their respective effects on the vessel at the turn. Because

of these currents he says that traffic permitting , he w i l l  go a lit t l e  wide ,

to the left of the middle of the brid ge , and start the bows swing ing into the

turn before the Newark Bay current hits h i m . Th i s w i l l  permit the bows to be

headed m’ s-re nearly into the curren t by the time its ’ full effects can be

fe lt . He observes that i f  he delays too long , the Newark Bay ebb hitt in g

the starboard how , when combined with the Ki l l  Van Kull current , that the

ship is mainl y under the influence of , w i l l  make it d i f ficult to turn and

tend to push him into the shoals of Shooters Island .

The p ilot observes the jackstaff swinging and says that being so far

forward and watching “the slow swinç~ of the staff can fool you , because the

distance is so short. You look aft and the stern is going like crazy.”

The Sandy Hook pilot relays an abbreviated “sea story ” and compliments

to the docking pilot regarding how well the latter ’ s son handled a shi p he

was on a short time ago. The docking pilot observes tha t he is proud of his



son ’ s shiphandling abi l i t y ,  but more importantl y he feels that “either

one has it , or doesn ’ t have it. You can ’ t teach (shiphandling) from books”.

He believes that his son is one of those that has the “feel” for shi phandling

and the natural ability to work out his own soluti ons to prob l ems.

As the p ilot approaches passage through the Bayonne Brid ge he orders slow

ahead and midshi ps.

(As noted earlier , his planned approach to the Bergen Point turn is to stay to
the left of the middle of the brid ge and to start his swing for the turn before
the Newark Bay curren t can exert full efl~ects.)

He notes that his earlier order of , “starboard 5
0 was too much and he is swing ing

too early ”. He then orders port 5
0 

rudder to check the swing. He notes , “the

streak of the tide ,” in the area ahead and says that he wanted to be over a

litt l e  more at this point. He orders midshi p and notes the shi p is s t i l l
0 oswing ing which , “is all rig ht. ” Then , starboard 5 followed by starboard 10

As he observes the swing almost stop , he orders starboard 20
0 

rudder and finally

hard a ’ starboard. He asks the mate on the Marie if he has called the Bay Draw

The mate says no and the pilot calls the bridge and is advised it is going up.

He then points out that by using the black buoy and the land behind it as a

range , he can observe the shi p sliding to the left , from current effects , even

though it is turning. He says tha t , “we are gaining on the turn nt so there is

no concern , except that the master told him earlier that he cannot count on the

ship backing , it does not back well .

The tugs are told that once through the bridge the Cynthia should get a

line up on the starboard bow and the Marie on the port bow. The Marie responds

by asking if he wants her to stay wi th h im on the port bow for awhile. Af ter

check i ng on where her line could go , he tells her to go ahead and put the line

up and asks ‘the master to drop a heaving line from the main deck .

L ~~~~~~_ __
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(Thus the Mari e w i l l  go through the draw w ith the shi p and the Cynt h i a  w i l l  p ick
the ship up on the other ~~dt’.)

As the shi p completes the Bergen Point turn and i s n ea r I ’ , in a l i gnment ro th

the Bay Draw the pilot order s ha lf ahead and midshi p the rudder . H~ ohser’.es

that because ~~I the exte ns ive dredg ing that has been done to permit the

larger container ships more room for ‘maneuvering , th e’ set  I roni both the I l~~od

and the ebb t i ia I cut re m ’  t s i s toward the east (l~~I t to right ’ ) , thus he w i l l

hold to the west as- he app n oaclces - the hr isi ’it’ . Prior to the dredg i flQ • he

says , the ebb current set f rom rig ht to left. The dredging al s-o changed

the stm en gth ~f the curren t , makin g it stronger he adds - .

The master provides the pil o t the height of the highest mast , 104 ’ . The

brid g e clearanc e is 135 ’ at mean hi gh wate r. The p il o t observes that he cannot

think of a brid ge in the harbor that i s in l i n t ’ with the channel , evCr ’~orme of

t hem is at an ang le to the ship channe l . He notes the bridge opening looks

worse than it real l y is . “because you do have 214 ’ there. ’’

(The chart labels the horL~omr t al clearance of the west draw as 2 161 and the east
draw 134’ .)

A~, I t ’ ship approaches passage through the brid ge , the p i lot obsem~~es-

that he was taught to watch the relative not ion ol the land beyond e i t h e r  s i d e

~~t a bridge a~ he approached : If you are standinti on the c e nterli n e of the

shi p and the land on one si d~’ is ‘rOy i nq and the land on the ot her sid e i -c. not

then you knew ou are on a cell i S ion cou r s-c w i t h  the  bridge. I f  the I and i

mov i ng on both sides , but a l i t t l e ’ faster on one than the other , t hen s

need to g ive a li t t l e  rudd er . He notes that he is Je 1ihe r~nt e ’ls sta y in g to the

left of the green li gh t in the center of the raised span. A5 the b ridge im.

cleared he orders starboard 10° to fol low the channel. The buo~ can be seen

off the starboard bow as he order-~ midship the rudder.



~~~~~~~~~~-- - - ~~~~~~~~~ -~~~~~~~~~~

At this point in the transit the record i ng tape came to the end and was

replaced. The presentation continues as the pilot steadies up in th e shi p

channel in Newark Bay, just above the Bay Draw . The p ilot observes that for

many years this was a 400’ wide channel , it is now 600’ .

The master approaches the p i lot and cautions him to “take it easy ”, pre-

sumabl y because the ship does not back wel l . The p ilot exp lains the function

of the two tugs with lines up to the bows. Never th e l e s s , i t is  c l e a r  t ha t

the master is anx i ous about the headway and once again asks the p ilot to

“take it easy”. The p ilot observes that they are pulling t rne Cynthia ’ s line

up to the deck. He says , “it probabl y b roke”. He orders slow ahead.

As the ship approaches the Port Newark Channe l , the p ilot rev i ews the

situation and talks abou t the rationale he w i l l  use to execute the left

turn into the channel. He says , “now we have the ebb current , which i s -

against us , pretty fair with the channe l , and I have to make a left turn and

go across it. If I were to figure when I start across , i t i s  g o i n g  to se t me -

down and I went a litt l e  hi gh to make that turn to my lef t.., in  a l l  p r o b a b i l ity

she couldn ’t make the turn . You would be entering your bow into r e l a t i~ e 1 y

slack current and the ebb current Out here on you r stern would stop your suing.

You would be in a bad angle wi th the channel and she won ’ t come . She w i l l

forereach too much and wi l l  run out of the channel . So you start your turn

as though the current was neg l i g i b l e .  Then you come up into the current.

In making a left turn you are creating an arch. It ’ s like hav i ng m i l k  in a

bucket and sw i nging it around , the milk w i l l  stay in , the same thing happens .

She wi l l  have a tendency to go up against it... When you get her going tha t way ,

things in motion tend to stay in mot i on . She w i l l  lift herself ri g ht over .

4lA 
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You can ’ t do this oin~ into a dock...because you can ’ t have the speed . You

do use tha t (headway) a l i t t l e  b i t  to keep her going , you know , helping yourself

a l l  the time .’’

a ship i s - underwa y , c o n t r o l  is exercis ed through the engine and rudder
acting at the stern. As the rudder is put over the stern is forced in the
opposit e direction. As the hull beg ins t o  m ove away f r o m  t he o r i g i n a l  l i n e
of forward ‘ro t ion , si gn i I icant resi stance beg ins develop ing along the hull of
th e shi p in the dir e ct ior n of the tu rn . The forces from the screw curr ent are
also be i ng div n- r t ed in the direction of the turn . T h u s  t he com b i n a t ion  of
rudder forces , forces resis ting the sideways motion of  the hull and the screw
current a l l won k to push the ship in the di rec t i err of the t u r n . As the turn
co ntinues , the centerline of the ship is m d  m e d  towards the center of the
tu rn ; the stern sw ing s ou ts ide the path and the pivot point of the shi p
t o) lows a smooth arch along the mean path of the turn .)

As he is ready to make his turn he orders port 100 and says , “once we

stic k  Her bow past that beacon the water that is coming over those fla ts is

onl~ about a foot or so deep, so there is no volume of current , where the

st ern w i l l  s t i l l  h~ out in the 35’ channel , i n that volume of’ w ater ’’ . Eass

5
0 por t. He then orders the tugs to sw itch troni channel 13 to 7A on their

radios to insure less commun ications congestion and i n t e r f e r e n c e  w i t h  other

shi p tr a f t ic . Si nce the s-win g is continuing he orders midshi p to ease the

sw i ng . As the s -wing n earl s stops , he orders stop eng i nes. He then o rd e r s

the Marie (port bow) to qo hack and rudder hard a port , sayi ng the swing

sta rted the other way. Graduall y the swing p icks up again ta port . He then

orders the Cynthia (starboard bow) go back and rudder ri idsh i ,p,s. The eng ine

i s ordered Ira I t e .

The pilot moves to the starboard brid ge wing and the camera follow s .

The camera view is now looking a ft from the starboard b ridge w i n g .  W h i l e

t Ht’ s h i f t  is tak i ng place , the p ilot orders the Cynth ia to the port quarter.

4 ,~ A
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He then orders the shi p slow astern . He says that nornrna l 1- , he would have made

a ditferent approach , but when he is told the ship does not back well he d e-,n ’ t

‘‘ point (the shi p) at anything and keeps it away from ev e r ything. ’’ He then

orders stop en~ji n e.

Referri ng to a chart show i ng the bert hs at Port Newark , t~~m t h  25 is

t he second berth in on tht ’ north side.
18

He concludes that he is nearly in

position and needs onl y to push her intO the dock. The Marie is ordered

I bell (half s-peed). He notes that the shi p is “just about dead in I , -  water .’’

As the Cynthia arrive s in posit ion on the port quarter , s-he r eports tha t she

is pushing, hooked—up (f u l l  ahead).

(She in i t iated t hi s action withou t a d i rect c orim”.tnd I rorm the p i et . The
mate ’ s ac tion is bas ed on his underst anding of -of - c a t is needed . He can Vi O w

the position of the stern , has heard the comand to the Marie , r e c o Q n i z e s
the sh i p i s dead i n the ~ ter and knows it i s sor e 1 i s tan . e I rOn the bert h .

The pilot acknowled~ es the Cynthia and orders t he  Ma r i e  hooked up.

I n discussing the depth of the chaccmme l . the p i l o t  says tha t it is

advert i s-ed as 35’ , fmoc ~eve~ , j udq I ng rom the mud the sh i p i s sucking t o  th e

surface he does not bel ieve it , n oting that w i t h  our draft o’ 20’ we should

not disturb the bottom of a 35’ deep channel. Both tucw are ordered 1 h e l l

(half ahead). Ma rie is then ordered easy ahead. Later Cynthia dead slow -

ahead. He then orders both stooped and stay in position for a hack if I need

it. He observes that lie must keep in mind that the lines from the tugs are

al l  the way up to the main deck . Thus , if he needs t hem to back he must

an ticipate the action earl y in order f’or them to back far enoug h for th e

l i ne to come t i ght. And even so , w i t h  a line up like it is , the tug must

tighten up easy to preven t even the strongest lin e  ~ r’om parting.

l8See Chart Appendix B , p. l l B.
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(The pilot is i dentif ying another benefit of the panama , or pocked chock . I n
addition to allow ing the crew of the assisting tug to handle their own lin es
to the ship, the response time of the tug can be reduced wi th less risk c-cf
mishap.)

As t he bows move in ahead of the stern he orders the Cynthia ahead I bell

saying , that h~ her pushing ahead the bows should s1ow . As the ship con-

t inu e s to move to the dock the bows remain somewhat ahead of the Stern and

the pilot orders M arie, ,~ o back Mar ie. 
~L

nth ia stop . Marie stop . Marie

ahead eas1.

To this point no linemen have appeared to tie the ship to the dock. The

pilot says , “It ’s a beau tiful day , what if it was blowing a gale?” Speaking

w ith a man on the dock regarding the absence of I i nenrie n , he is told that the

perso n i s  onl y a spectator. The p ilot then reports the lack of linemen to the

Moran dispa tcher. In the meantime , he continues to use the tugs t o  h o l d  t he

shi p to the dock. Eventually, linemen appeared and assisted in ty i ng the sh ip

to the dock. The video recording was concluded some twenty minutes be fore

their arrival.

END OF TRANSIT
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NAME OF SHIP: Oriental Statesman

ROUTE OF TRANSIT: St. George t~~ th e East Berth of the Global Terminal ,
Bayonne , N.J.

DATE : May 2, 1977

SHIP’S DATA:

Reg istry: Liberia

Type: Container Shi p

S i z e : DWT : 20 ,500; LENGTH: 683’ ; BEAM : 100 ’

Draf t: 30’

Propuls ion : 2 Steam Turbines

Screws: One

BOARDING: Boarded wi th docking pilot

TUG ASSISTANCE: Eugenia Mora n - 3500 H .P.
Chris tine Moran - 1200 H .P .

Summary of Points of Interest:

1 . Background

The observers wen t aboa rd the Oriental Statesman with the dockin g p ilo t

o f f  S t . George at 0515 . As sufficien t ambi ent li gh t became ava i lable , the

video camera was activated . The shi p ’ s posi tion is just south of the M i l i t a r y

Ocean Term ina l.~
9The docking orders called for the ship to be positioned port

side to the east berth of the Globa l Terminal . This required the p ilo t to

proceed to the turning basin at the western end of the term i nal , t u r n  the

shi p and return to the berth for docking. The channel and turning basin is

quite restricted for this size vessel.

The pilot does a good job of exp laining a complex series of maneuvers.

19See Char t Appendix B , p. 4B.
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(Obviously, in a small turn i ng basin , undetected fore and/or aft movements could
resu l t  in a grounding . In part , the mates on the tugs help wIth this p rob l em
by keep ing the p i l o t  advised as to the d is tance of f  obs tac les . )

The eng ine is ordered slow astern and the Ch ristine (starboard bow) dead

slow ahead in a n t i c i p a t i o n  of the norma l “back-to-port ” characteristic

of the shi p. He then orders the Eugenia hooked up; noting that at this

angle the Christine is s t i l l  providing fo”ces that can create headway

that he must wa tch c a r e f u l l y .  He says that these forces would be even

more critical if there was more current. The pilot ordei s , stoj, engine.

The eng ine is later ordered slow astern. The pilot says “with the tur-

bi n s.. .you have to stop before you really want to stop . The engines are

geared so slow t h a t . . . t h e  engine wi ll keep going in reverse for , I think

the captain said 30 seconds , before you can stop the eng ines. ” He ob-

serves the tug on the bow and says , “we have a littl e  sternway now . See

how she is angling the other way now?” The engine is ordered stopped.

He then asks the master to have the mate on the bow report c learance of f

the buoy .

(At various time s during the turn the Eugenia reports the position off the
buoy aft and the master relays similar reports from the mate on the bows.)

The engine is ordered dead slow ahead to adjust position to the middle of

the basin. Eng ine is ordered ,~ p as the pilot says , “I can te ll by h is

quickwater (forward tug) we are getting a little headway”.

(Here the p ilot is referring to the relationship of the tug ’s propeller
wake to i t ’ s cen te r l i ne .  In order to hold the tug straight into the
shi p the mate is us i ng a lit t l e  left rudder which is diverting the
wake of the tug towards the stern of the shi p.)

As the headway is reduced and the turn is nearing completion , the pilot orders
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dead slow ahead on the eng ine and hard port rudder to assist the tugs in

comple ting the turn.

As a new video record i ng tape was being insta lled , the p ilot ordem d

the Eugen ia move to a position under the starboard bridge wing and put a

line up to the main deck. She later reported that she had to move just

forward of the bridg e to reach a chock for her line. The p ilot approved .

As the presenta tion continues , the shi p is approaching the dock from

a position in mid-channel, The p ilot explains that if your approach is too

close to the dock and you need to back to reduce the headway, the port stern

may hit the dock before the tugs can assist. With the bows ang led i n  a

l i t t l e , he can back the tugs to reduce headway and minimize the amount of

backing he must do with the shi p ’s engine . He notes that if the wind was

blowing, the whole situation could change depending on it ’s direction and

force . He further observes that any maneuver is based on the assumptions

that certain things , thit should happen , wi l l  happen , He recalls that on

the way in the ship did not back to port as it should , rather it backed to

star board . ‘ But you always expect what should happen , even though sometime s

it does not,”

As the bow starts to swing to starboard , he orders the Christine half

ahead. The engine is ordered slow astern , he observes tha t “turbine shi ps

have very good power , as a rule not as good backing power as that ahead .

They are slow , but once you get the power it’ s very good .” The Christine is

ordered stop. He continues with the power characteristics of turbine shi ps

saying that they can mix you up, because “you may be slow astern and not
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getting the full respons e you want and order half , suddenl y you have much

more than you need” . The Eugenia is now ordered dead sio .J ahead to assist

in moving the stern towards the dock . Christine half ahead to hold the

bows from swinging to starboard . Eugenia stop, to al low the gentle swing

of the stern to contInue . He observes that this time the shi p is backing

to port. ~~~ine stop . He asks the Eugenla if she can back and is advised

yes. He then orders her to back easy into her line to slow the stern swing to

the dock. Later , Eugenia stop . He checks wi th the master abou t position-

ing at the dock. He then orders , Eu~enia dead slow ahead. Christine stop .

Dead slow ahead on the engine to move ahead 15 feet. Christine ahead easy.

S top eng ine. Eugerui a dead slow ahead. ~~~eni a stop. Slow astern, eng ine.

H a l f  astern, engine. Christine half ahead. Eugenia work ahead a little ,

Stop engine. Eugenia half ahead. Chris t ine hooked up . Eu9enia hooked up.

Eugenia easy, Chr istine half ahead. He now is told he needs 25 feet ahead

and orders engin e h a l f  ahead, Chr i stine easy. Eugenia stop .

(Another Moran docking is taking p lace. Orders to the Cynthia can be heard
on the company channel .)

Christine stop. Stop engines. Chris tine half ahead, Ej~gen ia ahead easy

as both tugs are worked to keep the ship against the dock . The master is

directing the line handling activities of the deck crew and keeping the

p ilo t advised . E~g~ nia and Christine hooked up . Eugenia easy, Christine

easy . The ship is In posi tion , spring lines are out and the presentation is

conclude d at 0623 hours.

END OF TRANSIT
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NAME OF SHIP: Rio Iguazu

ROUTE OF TRANSIT: Port Newark to the East side of the Bayonne Bridge

DATE : April 28, 1 977

SHIP’S DATA:

Registry: Argentina

Type: Freighter

Size : GT: 10 ,410; LENGTH : .484 ’ ; BEAM : 66’

Draft: 14’

Propulsion : Diesel

Screws : One

BOARDING: Boarded with the Dock i ng Master

TUG ASSISTANCE: Marie Moran - 1750 H.P.

Summary of Points of Interest:

1 . Background

The Rio Iguazu was berthed on the north side of the Port Newark Termi-

nal channel , starboard side to the dock. The pilot undocks the ship and

turns her 1800 in the channel using the assistance of one tug .

As he enters flewark Bay Middle Reach Channe l a strong ebb tide is run-

ning behind him and winds from port are gusting 10- 15 knots. The Bay Draw

is down awaiting a scheduled train passage. The draw operator advises a 10

minute delay in raising the bridge. Using the tug and the shi p ’ s eng ine and

rudder the pilot holds well above the bridge. After the 10 minutes delay

the train has not arrived and the operator raises the drawbrid ge allowing

the Rio Iguazu to pass. The presentation continues around Bergen Point and

through the Bayonne Bridge. 19

1 9See Chart Appendix B , p. 11 B.
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The pilot ’s exp lanations of the variety of maneuvers involve d are good ,

particularl y the undocking , turning and holding actions above the Bay Draw .

2. The Video/Audio Presentation

The shi p is berthed starboard side to the dock, The presentation

starts with the undocking maneuver. With one assisting tug the p ilot

positions it on the port bow and has it “pinch” the bows into the doc k .

This aL tion shifts the pivot poin t far forward and moves the stern away frotmi

the dock. Once the stern is off the dock the tug is on’dered to li f t  the

bows off the dock. With a line up to the main deck , the tug backs and

pulls the bows off . The rudder is ordered hard starboard and the eng ine

dead slow ahead. These actions on the shi p wil l  assist the tug in bring-

ing the bows off the dock . A 10-15 knot wind off the dock also helps.

The p ilot observes some of the differences between diese l propulsion

and steam turbine propulsion , name l y, the quicker and stronger reactions of

the diesel eng ine , particularl y in maneuvers demanding slow eng i ne reactions.

The engine is ordered 
~~~~~~~~~~ 

and rudder midshi ps. The eng i ne i s  then

ordered slow astern and the Marie ahead e~~y.

(With the engine going astern the ship is i n i t i a l l y backing at a small
ang le towards the center of the channe l . Since the ship character is t ica ll\
backs to port , the ang le towards the channel become s greater as the stern
beg ins to swing to port. Since the object here is to turn the vessel 1800

to leave the channe l , the Marie is ordered to push the bows around easy.)

As the ship backs to a point which the pilot judges to be far enough into

the channel to pe rmit the bows to clea r the dock , the pilot orders stop the

eng i ne.

A brief conversation with the ~n1ate on the tug is barely audib ~e , hut as

the pilot notes later , the mate was advis ing him that he was far enough off
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the dock to complete the turn and the pilot ordered her h all ahead. Then hard

a ’ starboard and Marie hooked up (full ahead) . The ent i ne i s orde n t ’d slow

astern. (The actions move the p ivot point near the cen tom en t the ship and

allow her to swing around in her own length.) He then orders stop the

ej~~ine, Sir. Then slow ahead, Sir. Midshi p and the Marie all stop . W ith

the forces creating the swing removed , the vessel c o n t i m n h t ’s t i -c ‘ cc-ca st ’’ on

around. (The camera is nioved into the wheelhouse.)

As the presentation continues the engin e i s  s l o w ahead and rudder

midship . As the sw i ng to starboard slows , the rudder i s ordered starboard

10 0.

As the ship approaches a vessel docked on the pert hanmd , he orders - th~

eng ine dead slow ahead to prevent possible damage to the moored vess el . Ho

then orders the he msman to steady the ship, i.e .. stop i t ’ s sw in g . At t h i s

point the ship has been undocked and turned 180°, tin a heading lea~~ing r1” r t

Newark.

(The viewe r ’s attention is invited to the v i s i b i l i t y  probl em s presented t~
the location of the cargo booms on the main deck. Connin g position ~l at
the centerline of the shi p, the pOsit ion fro mmm w h i c h  t he s h i p ’ s heading can
normally be best viewed , is totally blocked . Alternative conning p o s i t i o n s
#2 , left of centerline , and n~3 , right of centerline , of I~~ m cmn l s  n n n a re i i na l
improvements in that spinning, rain windows are inst alle d J

The pilot say s he is heading the ship at the N “18’’ hnio\ ‘o r k i rmg the

red side of Newark Bay Middl e Reach Channel. Althou gh he can not see it

without moving from his conning posi tion out to the brid g e wing, he est

mates it ’ s po sition by observing the ‘‘19’’ buoy to port and the ‘ 1 ’ L- ciio~

to starboard , marking the entrance to the Port Newark Channel.

The pilot notes that the tide is now on the ebb and the observer
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mistakenly identifies a container ship at the dock as an SL-7. The p ilot

is g iving helm orders in the language of the shi p, Spanish .

The mate on the tug calls the operator on the Bay Draw Railroad

Bridge to request that it be opened . The operator advises that he cannot

open for 10 minutes. The pilot observes that with the tide on the ebb ,

fair behind him , he wi l l  be at the bridge in 10 minutes. To a llow some

margin of safety, he says , he w i l l  slow the ship down . Eng ine is ordered

dead slow ahead .

(This bridge is a continu i ng source of delay in and out of Newark Bay.
It also represents the biggest single hazard to navigation in the area .
During the course of this study we observed several instances of 10 to
15 minutes delay with vessels from this size to an SL-7 holding above
the brid ge on an ebb tide.)

The pilot notes the Fortaleza and observes that he was on the Tohbei

Maru (see the inbound transit of the Fortaleza) just ahead of her this morn i ng .

The pilot orders the eng ine stopped from dead slow ahead to dela y

his advance to the bridge . The bows begin to fall off to starboard from

wind effects and he orders the Marie , with a line s t i l l  up on the port

bow , to back easy. He assists the tug with dead slow ahead on the engine.

As the ship strai ghtens , he st9p~ the engine and the tug. The pilot makes

the point that this is the reason he is holding the shi p this far above

the bridge. The need for such maneuvering near the bridge is hazardous.

The camera pans the “12” buoy where the strength of the ebb tide is clearly

visible. He then orders , Marie, on back, Marie , as the bows again start

to fall off the heading. He finally orders dead slow ahead and hard a ’ port.

As the bows go the other way he stop~ the engine and the Marie.
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The pilot calls the Bay Draw and is advised that the train is late

and the brid ge is going up to allow him to pass through.

The mate on the tug gives the security call and the p ilot asks the

mas t er the mast hei ght for clearance under the Bay Draw. The reply is 110’

wi th this draft, Vertical clearance on the brid ge is 135 feet.

The pilot maneuvers the shi p to a position to the ri ght of the bridge.

He explains that this is due to the “hump ” marked by a can buoy on the

other side of the bridge. Ap p r o a c h i n g  from this side avoids the need to

n:ake a hard turn i mmediately after pas sing through the bridge.

As the pilot maneuvers just above the bridge , he orders the eng ine

from slow ahead to half ahead to provide additional rudder power and orders

the rudder starboard 10
0 

to hold the shi p up into the wind . The h e l m s m a n

does not speak English proficiently and misunderstands the rudder order and

starts to po~rt. The pil o t , Lhecking the indicator , quickly catches and

corrects the e r ro r . The mas ter i mmediately resumes translating helm com-

mands  from E n g l i s h  to S p a n i s h . As the ship passes through the draw , th e

p ilot notes that he is favoring the windward side.

As the Bay Draw is cleared the pilot orders dead slow ahead and notes

that he likes to approach Bergen Point as slow as he can so if he needs

more rudder power to make the turn he can use the engine briefly withou t

gaining too much headway.

A tug pushing a derrick passes , one w h i s t le , well on his side. As the

turn is initiated with port 100 rudder the response is slow and the p ilot

orders port 200. He then orders slow ahead to increase headway and pro~ab1y
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rudder power. The rudder is eased to port 100, then to midshi ps. As the

swing slows he orders port 100. The pilot asks the master the speed of

the ship on half ahead . It sounds lik e he says 12 , wh i ch seems too hi gh.

The master later says something else that may be the answer  to  the p ilot ’ s

question .

Rain squalls are in the area and the p ilot estima tes v i s i b i l i t y  in

the K i l l s  at l -~ to 2 miles .

The pilot relates another experience he had in the area when the

helmsman put the whee l the wrong way.

He drops speed to dead slow to reduce the wake while passing the

s h i pyard and oil te rminal just beyond .

END OF TRANSIT
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NAME OF SHIP: S. S. Arco Prestige

ROUTE OF TRANSIT: Stapleton Anchorage to Tremley Point , N.J. , via St. George ,
K i l l  Van Kul l and Arthur K i l l

DATE : March 2, 1 978

SHIP ’S DATA :

Reg is try: United States

Type: Tanker

S ize : DWT: 34 ,124; Length : 670 ’ ; Beam: 83’

Draft: A 30’

Propulsion : Steam Turbine

Screws : One

BOARD I NG: Boarded with the Docking Master.

TUG ASSISTANCE: Prov i dence - 1 800 H.P.
Helen McAllister - 3200 H.P.

Summary of Points of Interest:

1. Background

The docking master was contacted on his tugboat by his office , via the VHF

r a d i o , two day s prior to the transit with a request to provide a schedule for

moving m e  vessel on March 2. The ship was required -to unload part of its ’

cargo at Tremley Point (located in Arthur Kil l  west of Pro lls Island) and then

proceed to yonkers with the balance of the cargo . The dispatcher requested

recommendations regarding the transit route for both moves. There are two

possible routes to Tremley Point from Stap leton Anchorag e.200ne , Stapleton

out to sea through Ambrose Channe l and back i n  v i a  the southway beh i nd

Staten Island to Tremley Point , approx i mately 39 miles . The second

20See Charts Appendix B , pp. 4B , l l B , l2B for shortest route and charts
4B , 3B , 2B-, 16B , 15B , 1kB , 13B , 12B for alternative route.
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route i s  via the K i l l  Van Ku l I and Arthu r K i l l , appro xiriat e ls H nmi les. One

et the q ut ’s - t  ions as-Led h - c the disp a tch e r involved the p o s s i b i l i t y  o~ turning

the ship at Tre nr le~ Point , it the second route is- as used , thereby avoidin g ~nl-

together the need to go i nto the l ower t-ca~ w i t h it s- addel m t ’age  and t ‘ne

cos t ~- ct a Sands Hook P i l o t .  The dock ing  master recommended t he  s h p  t~i mo’~eJ

through the K i l l  Van Kul 1 and A r t h u r  k i l l  to Treml ey Point; that it not be

tu rn e d; tjrjt ~vhen the di schar ge at I r e - l O S  Poi nt w O s  conc luded the shi p he

-i oved on around S t a t . - Is 1 and in ~‘ the l ower hay and back up in to the upper

bay and the Hudson R i v e r  to Yon ke r s; and that the ship leave the anchorage

at 1300 hours on March , la /S. The re c c - c ” - c - c ’ e n d e d  t i n e  of movement was based

on the deep dra ft of the ves sel , the a- - - o u nt  of  w a t e r  a l  b -ted to be at the

dock at Tren i b ey Point and the t i d e  and current cond i  t ions to be e x pe c t e d

at that t i n e  of  d as  , taken f rom the towing company ’ s tide and tidal current

tables. Upon report ing these recommendat ions to the d i s p a t c h er , the p i lo t

was adv ised the~ would be pas s-cd on to the  c u s t o m e r  and he w o u l d  be f u r t h er

adv i sed on the nevene n t . S e e  t me l a t e r  the d i spat che r con I i n  ed hi s p la nn ing

recommendat ions and a s s i g n e d  him the oh s c h e d u l e d  Ic-c r 1 ~OO hou rs March .‘nd.

At about 1200 hours on Ma rch 2nd . as the tugboat appr oached the ar’cherane.

it was observed that the Arc o Presti ge was underwa y and io~- m g  t o w a r d s  S t .

George arid the K i l l  Van Kul 1. This was puz ;l ing to the dock in g mas te r  since

he had c a re f u l l y  p la nned  the t ransit to arri v e at Tre r- cle\ Point on the hi g h

w a t e r .  Wi t h a deep draft of 30’ , near hi gh wat er at the dock was needed to

insure safety for  d o c k i n g  and cargo d i s c h a r g e  opera t io n s .
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Upon boarding it was found that a Sandy Hook pilo t was at the conn

and general confusion existed regarding the timing of the movement and why

the Sand y Hoo k p i l o t had been hired . As the respective pilo ts and the

shi p ’ s mas ter exchanged informat ion , it became clear that the confusion

had resul ted from decisions made on behal f of the ship by company per-

sonnel  w o r k i n g  i n another city who had too l i t t l e  appreciation perhaps for

these types of p rob l ems . Fu rt hermore the d e c i s i o n s , once taken were sof-~e-

how no t passed alon g to the shi p ’ s mas ter o r t he p i l o t s . Follo wing these

“sort ing out” discussio ns , the docking pi l o t  relieved the Sand y Hook

p i l o t md the latter left the ship via the tug boat.

The conseq uences of this failure of communication between the shi p ’ s

company shoreside personnel , the s h i p ’ s master and the working p ilo ts t- er e :

1) the shi p hired a pilot that was not needed ; 2) it lef t the anchorage

before it should have done so , requ i r i n g  the dock i n g p i l o t to proceed mo re

slowly than he would have preferred wh i l e  trying to make up the additional

hou r of the flood tide (hi gh wa ter) that he lost at the start , only part

of which he was able to retrieve ; and 3) once at the doc k he was working

wi th minimum water during the docking. The latter consequence , comb i ned

w ith the faulty operation of a capstan be i ng used to take in an after spring l i ne ,

added to the time required for docking the vessel. As i t t u r ned out , once

the vessel was agains t the dock , sprin g lines were ordered fore and aft to

a s s i s t i n  h o l d i n g  her position . The after capstan failed to funct on pro-

perl y and tension could not be app lied to that line. W h i l e  u s i n g  s h i p ’ s

power to alter final position to permit hookup of cargo d i s c h a r g e  equi pment ,

the comb .~ ,~ d effects of minimum water under the kee l , the forces exerted by

the screw against the bottom and the hull began to move the stern from the
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dock . Tug f o r c e s were not suf fi cient to hold the ship and she moved away about

40 feet, thereby requiring additiona l maneuvering to once again b r i ng  he r in to

position . It should be noted that the er”~~~e rtraneuver ing situat ion was compli-

cated by the urgent need to start discharging operations as quickly as possible

so that the vesse l  could be pumped down to a safe draft before the next bow

wa ter.

Unfo r t una te l y ,  t he v ideo p resen ta t ion  does not inc lude these las t  dock ing

even ts. This is because they were not anticipated and the video equi pment was

bei ng disassembled and stowed in preparation for leaving the ship at the time

of their occu rrence .

2. The Video/Audio Presentation

Recording started in the Constable Hook Reach in the Kil l  Van Ku l l. 21 The

pilo t positioned himself at conning position #2 , approx i mately 8 feet to the

left of the centerline of the vessel and the video camera was mounted approxi-

rnately 10 feet to the ri gh t of the centerline. One of the ship ’ s VHF r a d i o s ,

tuned to channel 13, was mounted directly under the window at conning position

#2. The p i l o t s ’ portable radio was tuned to his company channe l , wh ich was

al so being monitored by the assisting tugboat Providence.

The docki ng p i l o t orde r s  the  tug Providence to the port side for the pur-

pose of taking off the Sandy Hook Pilot. Following this the docking pilot

engages the master in a social conversation .

• (Such conversations are useful in establishing rapport and providing for  a
more relaxed working environmen t. They also appear to be used by pilo ts
to es tab i i sh their ‘ ‘cred i b i 1 I ty ’’ with the master. Referring to a relief
master , or mate by name , who they know has served the ship, makes the

21 See Chart Appendix B , p. L+B.
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master aware that the p ilot knows the shi p, has handled her before , has
riany years of piloting experience and so on. This conclusion , of course ,
is only conjecture but has been noted frequently enough to tentative l y
classif y the behavior as one of several techni ques p ilots use to relate ,
pos i tive l y, to b r i d ge personnel .)

Later the pilot asks if the bow thruster is working . He is told yes

and the pilot and laster commen t about the difficulty of starting it in

the wintertime .

The p ilot prov i des informati on regarding the Port Richmond range . 
22

A l thoug h the audio is d i f f i c u l t  to understand due to noise interference

and the pilot ’s soft manner of speaking , he essentiall y identifies a con-

crete p ier that he is using to position the shi p. The after light of the

old Port Richmond range no longer exists. The pilot observed that sorne-

one put up a building blocking it and it was subsequentl y taken down and

— 
not r e p l a c e d . He indica ted i t had been gone for abou t 15 years.

As the p ilot turns away from the Port Richmond range he heads the

ship towards the Bayonne ~rid ge. When asked what he is using as a steer-

ing aid , he identifies a nun buoy under the right side of the brid ge . He

notes that he wants to be well on hi s side of the channel in the event

that something comes around the Bergen Point turn , hard on the other side

of the brid ge .

(The difficulty in establishing the heading of a ship when the conning
position is othe r than at the center line can be noted in these scenes.
The camera is about 10’ to the ri ght of the centerline. In the absence of
steering poles or othe r readily usable aids , exact heading is difficult to
determine.)

As the bridge is approached the p ilot orders left 200 rudder and beg ins

steering to the center of the brid ge . He issues a security call and orders

midshi ps. The ship swings past the center of the brid ge and t he p i l o t  checks

22See Chart App end ix B , p. l l B.
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the sw i ng with right 200. The Newark Sun is coming down Newark Bay and

responds to the security call. She is advised that the Arco Prestige is

going to Tremley Point and should be well clear of Bergen Poi it before

she arrives there. The s w i n g  of the ship is checked and the rudder is

ordered midships.

(As the shi p approaches Shooters Island the camera p icks up important land-
marks on the Elizabethport shoreline that are frequently used by pilots to
he l p iden t i f y their position in the channel: By observing the beacon R “16”
in rela tion to the shi p,  the  S i n g e r  b u i ~l d i n g  and the water tower to the
lef t of the bui l d i n g , pilots can determine wh ich side of the channel they
are on . If they are on the north side , the ship, the beacon and water
tower are in line. As the line through the beacon shifts to the right
through the le tters on the building the shi p is progressive l y positioned
towards the south side of the channel .)

The turn around Shooters Island is executed well to the rig h t (north)

side of the channel. To provide additiona l rudder power for the turn the

p ilot orders half ahead on the eng i ne .

As the shi p moves into the North of Shooters ls~ and Reach , the p ilot

iden tifies the Elizabethport range23 and notes that there is “only one

l i gh t  on th i s  one also. ” The second li ght “has been gone as long as the one

at Port Richmond .”

The pilot notes the tidal current effects on the “17” buoy . The ship

is now stemm i ng the tide under the influence of the flood coming in through

Arthu r K i l l .

The tug Helen McAllister joins the shi p to assist in the docking. The

pilot asks the master to have the crew make her line fast on the port bow.

As the pilot orders left 20° to start the turn at Port Ivory the camera

zooms in on the Elizabe thport day marker. The shi p read i ly responds to the

rudder , even though the current at this point sometimes makes the turn

23See Chart Appendix B , p. ll B.
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d i f f i c u l t  (see discussion of the Port Ivory turn during the transit of the

Great Republic.) The Howland Hook Railroad Brid ge can be seen in the back-

g round and the Howland Hook container ter mi n a l  can be seen to the port hand .24

As the turn is completed the pilot steadies up the ship on the center

ot the brid ge and issues a security call. He then orders the helmsman steady

as you go now.

At the bridge the pilot orders left 20 0 rudder and half ahead. The en-

g ine has been dead slow ahead . The pilot increases speed in anticipation

of the turn at  Bayway , calling it one of the worst turns in the entire harbor.

He later explains that the flood tide “bounces” off the shore at Bayway and

sets the ship to the Staten Island shore. He also notes that the flow from

Morses Creek results in brackish water which eff ectively increases the dra ft

of the vessel

(The specific gravity of salt water is 1.025. Fresh water is 1.000.
Brackish water w i l l  be somewhere between the two , depending on the mix-
ture . As the water becomes less dense , salt to fresh , the draft of the
vessel increases. Fresh Water Allo wan ces are calculated for each vessel
in accordance with load l i m i t  regula tions. Given the known Fresh Water
Allowance and density of the water , changes in draft can be easily cal-
culated , or taken from tables , as needed.)

As the current coming off the Bayway docks hi ts the bow , the p ilot

orde r s  r i g h t 10 0 rudder to counter the force. As the ship moves deeper in-

to the turn he orders midship and then left 20° and finally hard left rudder

as the main current begins to hit the port bow. The turn is nearly complete

when the pilot orders midships. The swing continues beyond the center of

the channel and he corrects with r~ght 10 °. The swing is checked and the

ship is lined up on the range at Tremley Point. He then orders steady as

you go to permit the helmsman to steer on the range.

21+See Char t Appendix B , p . 12 8 .
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The pilot gives a security call at the upper end of Gra ssel li .

A discu ssion is renewed (see the transit of Barge Stonybrook) about

the congestion created on channel 13 by the hi gh wattage transmitters in

common use .

(The pilots ’ position is that transmitter power should be restricted to
that required for 2-3 miles transmission . This would clear the conges-
tion that frequent ly occurs on channe l 13 withou t loss of information im-
portant to traffic movements .)

The camera zooms on the berth dead ahead at Tremley Point and the

observer attempts to encourage the pilot to talk abou t his strategy for

docking. Some useful comments are prov i ded by the pilot.

The pilot orders hard left as he beg ins to posit r on for docking. He

orders the tugs into position , with the Providence (1800 hp) near the rudder

with a line up to provide additional rudder power and the Helen McAllister

(3200 hp) on the forward port quarter with a line up.

F (As the headway is reduced , con t rol of the bows, using shi p ’ s engine and rudder di - -

mini shes , whereas the ship ’ s engine combined wi th the help from even a small
tug can usually provide satisfactory control of the stern . Thus , all other
factors being constant the pilot w i l l  assign the most powerfu l tug the
heavier work at the bow .
The audio for the docking events lack continuity, due primarily to two fac-
tors. First , in the early stage of docking the pilot was on the move : From
whee l house to starboard bridge wing and back several times , with various in-
ter mittent positions. Later as the vessel comes closer to the dock and is
positioned at the angle the pilot desired , he stayed on the extreme end of
the bridge wing. From this posit ion he could readily observe the swing of
bow and stern as well as the entire starboard side of the shi p, the amoun t
of way on the ship, the wake and quick water generated by the shi p ’ s whee l ,
and the entire dock. It m i g h t be noted that he could not see a rudder pos i-
tion ind i cator , or eng ine order telegrap h. Consequently, he had to rely on
the mate in the wheelhouse to insure that his commands were promptly/co r-
rectly carried out. The wheelhouse crew spoke native English and appeared
to be totally experienced and competent . The master likewise remained for
the most part on the bridge wing and the open deck running aft alongside the
wheelhouse. During the last stages of docking the master interpreted the
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i t  Ion I nq orde r s- he jug g iv en t ron docks ide and orrt rol led the line hjr id—
Ii rrg ~~ t i v  ties of t fi t deck crew .

St I II ano ther reds-on for the genera I lack of cont m u i  ty in the audio por—
t ori of the d~- c c kir r q rests w ith the manner in which tugs are control led.
The p i l o t  us-es h i s -  portabie VHF r a t i o  to g i ve  orders  to the tugs; t h e y
r es-pond w i t h  wh i ~t Ic s i gna I s , or rad in , m d  i c at  i ny the i r under t and i rn and i n i —

i at inn nf the ord~ r . F r e q ue n t  I , t i - c -~e o r d e r s  are d i t f cu it t a o Ic k up w t hi t it
iii i rophone part i cu I ar - i y err an Open brid ge w i t h  accompanying w i rid s- and the
p i lo t hang I rrg ovt’ r the sid e

Wi t h these shor t com i ngs in m i nd th i s na r r a t i v e desc r i ption w i l l  attempt to
de t a i l  the doc king maneuvers , some of w h i c h  adm i tt e d l y r e q u i r e  l i st e ni ng
to the tape severa l ti in e s .f

As noted earl icr , t he p ilot i n i t i a t e d  the docking maneuvers with hard

lef t rudder. The eng i ne was dead s low ah ead . Careful observa tion of the video

indicates that the bow does not swing under these conditions , probabl y due to

the coi-d ina tiorr of flood t ide st r i k i n g  t he por t bow and the diminished for-

ward speed . Nevertheless , the hard left rudder and dead slow ahead are hav-

ing the desired effects. By observing the edge of the TV screen , the slow

swing of the ste rn to starboard can be detected . This scene makes it clear

wh y t he p i lo t m u s - t  be on t he b r i d g e  w i n g  to p r o p e r l y  assess the total actions

of the shi p. A lso , in t h i s -  ca s-e a good port ion of the overall length of

the vessel is aft of the b r i d g ehouse .

The Provid en ce asks the p ilo t if she should have a line up. This

qu es t ion was -  p r o b a b l y pro nrp ted b y the lack of act ion on the deck of the shi p

t o accept a l i ne , ra ther than a lack of “knowing ” on the part of the mate.

The pilo t then asks the shi p ’ s mate i f he can get someone to take a line from

the tug on the after port side. Shortly afterward , but before the line was

up, he ordered the Providence half ahead and , although we cannot verif y, the

Helen hal t astern.
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The pilot orders eng ine stopped. The eng ine order telegrap h alarm

can be heard in the backg round. The bows start to swing evidencing the

forces being app lied and the p ilot orders both tugs to go easy. Shortl y —

afterward he orders both stop . He then orders rudder rri id shi p and dead

slew ahead.

i\s- the swing stops the p ilot orders hard left rudder. Casual obser-

vation of the video for the next few minutes does not revea l any si gn if I-

cant movement. The bow does net appear to swin g , but watching the edge of

the TV set permits detection of niovemerr t , either ahead , the swing ing of the

stern , or both . The camera pans abeam to provide a better view of the head-

way. F roer this viewing angle headway is easil y detectab le. Headway is

usua l l y best judged by viewing the relative rot ion of fixed objects directly

abea m of t he s h i p.

The camera is carried out to the ur idge wing and the swing of the

stern can be viewed .

The pilot orders stop the engine and rudder midshi ps. At this point

the p ilot intends to allow the sh i p to drift toward the dock until he is

in position to permit the tugs to push him in.

(The p ilot and master engage in a “social” conversation , the first for some
t ime . Even the observer joins in on this one. Although largel y speculation ,
it is nevertheless suggested that two occurrences are beh ind t h i s  ra ther
spontaneous behavior. First , it tends to relieve the tension that builds
f rom the concen tration demands the job places on the pi l ot . Such an off-
the-subject conversation , or even a wisecrack on occasion , tends to break
the tension . Indeed sometimes an observer can become so engrossed in the
operation that he is generall y unaware until the break just how “heavy ” the
tension was. Second , the off-the-wall comment (s) usuall y indicate a period
of “let’ s wa it and see now how things develop ” .)

The camera pans abeam providing a view of the headway and a shot of the
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stern indicates all swing has stopped . The p ilot orders the Providence to

come ahead easy towards the dock. lie then orders shi p ’ s engine slow astern

to further reduce the headway. A l i t t l e  later he orders the Providence

half ahead, probabl y, in part , to o’~fset the tendency for the shi p to back

to port. He also advises the master that they should prepare to get two

spring lines to the dock.

The master has been watching the dock superintend ent and is told that

the ship needs to be fi fty feet ahead (to be in position to connect the car-

go discharge equi pment). He relays this informa tion to the p il ot. A few

seconds later the master advises the p ilo t that 10 feet ahead w i l l  put t he

s h i p in pos i tion . The pilot orders half astern on the eng ine . The dock

superintendent advises that they are lined up and the master notes that all

we have to do i s ge t her  i n . The p ilo t notes the wind is pushing off the

dock; the shi p is ial f astern , rudder midships : the Providence is working

half ahead to the doc k , anr~ the Helen is slow ahead to the dock .

The pil o t orders stop the eng i ne  and the v i d eo scene i n d i c a te s a s l o w

movement of the stern to the dock.

The Helen is ordered half ahead, followed by orders of to both

tugs .

The master advises the pilot that they must go back 10 feet.

The p ilot orders the He l en to stop now and shouts to the main deck his

need for two , not one , spring lines .

The p ilot tells the master tha t he should be done with the “wheel” .

(This frees up the helmsman for othe r duties i f he i s  needed .’)

The ba l ance of the presentation deals almost exclusively wi t h the
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prob l ems of l i n i n g  up the shi p ’ s cargo discharge equ i pment with that dock-

side. The dock superintendent jud ges the ship must go astern 12 fee t  and

the pilot orders eng ine slow astern . Throughou t the tape the tugs are

ordered alternatel y and sometimes together to hold the shi p close to and

parallel with the dock.  The firs t line goes to the dock at approx i mately

11+00 hours and the  p ilot notes the time . As the dock superintendent re-

quests 5 more feet astern , the pilot orders the engine stopped. Less than

a minute later the niasrer says she is in position and orders her tied up.

The camera was stopped and the video equi pment was disassemb l ed and stowed

in prepara tl )n for leaving the shi p. Subsequentl y the dock superintendent

noted that the vesse l was not yet positioned properly and the need to use

the shi p ’s eng ine for the “new” position preci pitated the stern off-the-

dock situation noted at the beg inning of this narrative . This was subse-

quent iy corrected and the shi p was tied up.

END OF TRANSIT
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NAME OF SHIP : Tugboat Prov i dence and Barge Sparkling Waters

ROUTE OF TRAN S IT : Stap leton Anchorage to Grassel 11 , N.J. via St.
George , K i ll Van Ku ll , and Arthur K i l l  25

DATE: March 2, 1 978

SHIP’S DATA:

Reg istry : United States

Type : Tugboa t and Barge

Size : Tug boat - Length: 105 feet
Barge - Length: 300 feet; Capacity: 25,000 bb is.

Draft: Tugboat: 12 feet
Barge : 4 feet

Propulsion : Diesel 1800 H.P.
I.

Screws : Tugboat: One
Barge : Unmotorized

B O A R D I N G : N/A

TUG ASSISTANCE : N/A

Summary of Points of Interest:

1 . The Barge Spa r k l i ng Waters carries chem i ca l by-products that are

routinel y disposed of 100 miles off the coast of the United States . The

Redstar Tugboat Cheyenne had made the overnight trip and had just turned

the barge over to the Spartan for it ’s return to the chem i ca l p lant berth

in Grass el li. Shortly after the order was given the Spartan the Prov i-

dence became available and the job was reassi gned due to the Providence ’s

larger size and power.

A small harbor tanker was unloading at the dock where the barge

was to be tied up and was g iving an estimated time of departure of two

hours from the time the Prov i dence began the transit. Even while stemming

25See Charts App endix B , pp. 1+B , ll B , l 2B.
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the ebb tide from Stapleton to beyond Shooters Island the entire transit could

be made in about one hour and 15 minutes. Thus the mate, who had the watch ,

concluded he had t o  ‘ ‘ L i  I l ’ ’  sonic t ime .

Bef ore ca ching the dock at Gra s se ll i the sun set and the ambient li ght

dropped be l ow the level needed for the v i deo  canrera and the recording was

stopped . Shortl y a fterward , the captain relieved the watch.

Upon a pproach in g the ber th the t a n ker was c a l l e d  and asked his departure

t ime . He res ponded t ha t he was ‘‘ casti ng off lines. ’’ W i t h  the fair tide and

winds gusting off the dock , the barge was d i f f i c u l t  to hold in position , so

the capta in started rounding-up . i.e., m a k i ng as w i d e  a tu r n as the c h a n n e l

wid th (approx i rnateI ~ 500 feet) permitted , from the left to ri ght , i n orde r

to b r i ng  the barge and tug up in to  the t ide  in preparation for l a n d i n g  t he

barge. At about the t i m e  the barge w a s per pendicular to the dock. in its ’

sw i ng around into the tide , the tanker called the Providence and said he was

go i ng astern and would back up to the north end of the dock (about 300 feet)

to allow the barge to land . The Providence i mm ediately responded with “I ’ ni

rounding-up, why don ’ t you pull ahead .” Althoug h this “advice ” was repeated ,

the tanker continued backing to the north end of the dock , ei ther not hearing

the call , or choosinq to ignore it. In his final position the tanker was

partially blocking -the area in which the barge would have landed. The Provi-

dence could not continue the maneuver. In reducing powe r to abort the ma-

neuver the strong winds and current nearly put her aground on Pra ll s Island . 26

Finall y , the tanke r was persuaded t o  m ove forward and clear the dock entirely

and the Providence landed the barge and ti ed her up without further problems .

26
See Chart Appendix B , p . 128 .
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From the viewpoint of the Providence , the failure of the tanke r

mate to “correctly assess’’ the situat ion and move forward and clear of the dnc k

placed the Providence in a situat i on that nearly caused a grounding. On

the other hand , it must have seemed proper to the tanke r to back up alongside the

dock and out of the way of the tug and barge swing ing across the channel

towards her , as opposed to moving forward and across the bows. Whatever

point of view is most reasonable , i t seems c l e a r  tha t a ‘‘failur e ’’ of com-

municat ions and perhaps an element of irres p er ience on the part of the

tanker mate nearly resulted in an accident.

No “hard” documen tation of these events exist. The descri ption pro-

v i ded is based on the observer ’ s perc ep t i o n s  of t he even ts as t hey took

place and conversation s with the captain of the P rovidence , both during

the incident and afterwards . The conclusions are also those of the ob-

server and are in part based on the impress ions of c e r t a i n  c h a r a c t e r i s -

tics of the communication process as it occurs between vessels in confined

waterways.

As in most human activities that require teamwork and cooperation .

the amount of verbal communication required to permit everyone to perform

satisfactoril y is significantly reduced as the sk i l l  and experience of the

team increases. Think for a moment abou t the newly organized basketball

team . In the beg inning the team captain may be required to verbally d i rect

and instruct each team member in the execution of a play. As they gain ex-

perience togethe r , individual direction is quickly rep laced by having the

captain call , or merel y si gnal , by prearranged notation , the “p lay ”. With

highly experienced teams even the act of calling a p lay often g ives way to
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p er c eptions ~ t the Ile or situation , e.g . an opposing p lay er obser~ ea to

be out ol posi tion can t ri gger a scorin g p l a y .  Thus , as s k i l l  and ex-

pe rience increase so does . qe ner al l y, the scp h is t i cation of the corn—

-r unic a tion process , ~s- i t h  its ’ natural acc ompaniments of b rev it~ and

cOnc I senes  ~~~.

So it i s  too with pr o fe ssi onal l~ crewed vessels workin g to~ ethe r

f r equent l~ i n the sji’ e ‘‘ gaming ’’ areas. A min imum c-cf communi cations , or

s i g n a l s -  is usual l~ suf f d en t to p e r r i  t the pr o fessional to understand

and a n t i c i ~-c a t e the d e t a i l s  01 tue most i n t r i c a te  maneuvers.  Put anot her way

the re i s - ~ r informa l standing operating procedure (sor~ for the more common

situ ati on s that ari se . Pa rt of the professionalism is knowing the SOP ’ s

for each ieaLh , dock and p ier under variou s conditions of wind and

c u r r e n t ;  to know the vessels and their reputations for good or poor sea-

nmansh ip ; t o  kri o~ what t hey do , whe re they work and even w hen . I n  an

important comm unicat ion s sense a ‘‘communi t y of u n d e r s t a nd i ng ’’ and team

p l a y deve lops . A s im p l e  secu r i ty c a l l  i d e n t i f ying a vessel , its ’ Jet .

and its ’ destination o f t e n  is sufficient to ‘ ‘ commu n i c a te ’’ a pattern of

maneuvers to be p e r f o r m e d  at the d e s t i n a t i o n  point  upon a r r i v a l .  And

even the arrk al time can be e s t i m a t e d  h\ the receiver of the communica-

t ion , wi th reasonable accurac y , should there be a need to do so. As one

p i l ot put it , ‘‘we always try to operate from the ‘ top rung ’ of the com-

munications l adder at a l l  times. ’’

Does the communication process always work this way ? Of course not.

W ith the marine environment being as variable as it is , the SOP may often

need to he altercJ to accommodate the situation . In these times

7 A
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the p i lo t m ay need to back dow n a few “r u n g s  of the  l a d d e r ” and spell

ou t in some detail his intentions and prob l ems . A p i l o t , fo r  e x a m p l e ,

b r i ng i n g  a s h i p  f rom sea that calls on the port frequ ently, w i l l  rarel y

fee l the need to brief the master on the SOP maneuvers ; consequentl y,

their communications may be entirely mute on these points. However ,

should it be necessary to execute a non-standard maneuver , the pi l o t w i l l

almos t invariabl y explain the situation and , if need be , the maneuver to

the mas te r , prior to its ’ execution. S i m i l a r l y, i f  i t ’ s the mas te r s

f i r s t t r i p to the port the pilot w i l l  likely explain those SOP maneu-

vers that the master cannot be expected to understand.

Thus it appears that the extent of , or verbal detail included in a

s h i p to ship conurunication , such as the one being discussed , i s  based in

oar t on how standard the maneuver is , and in part on a judgmen t about the

degree of professionalism that exists on the part of the receiving parties.

Looked at in this way , the incident between the Prov i dence and the harbor tanker

sugges ts the tanker mate did not accurately perceive the situation and

consequently maneuvered in a manner that led to a near accident . On the

other hand , the captain of the Providence probabl y erro red in h is assump-

t ions  regarding the experience of the tanker mate. He l i k e l y  cou ld  have

persuaded him to move ahead rather than back , with a careful verbal detail-

ing of the situation .

2. The Video/Audio Presentation

The presentation starts while the Providence is approaching the barge

in preparation for the transfer from the Spartan. The camera is located in

the whee l house at the ri gh t hand steering posit ion .
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The first half of the tape Is concerned with 11 maklng up11 to the

barge. Since the situation , due to wind and current , is less than SOP ,

the mate is fairly exp li cit In his Instructions to the deck hands. As

one listens to the mate and observes the operation , most of the problems

and their solutions are Identified . It may be noted that the tug is

making—up the barge “on the hi p” and w i l l  push it stern first. This

permits the barge to be berthed starboard side to, at Grasselli , without

the need to remake the tug and barge for the docking operations .

The Prov idence is delayed at the Arthur Kill Railroad bridge .

Being well in to Arthur Kill the tide is now fair beh i nd the tug .

As the tape ends the mate Is talking with the harbor tanker tied up

at the dock the barge is to be put into. Due to the onset of darkness the

taping had to be concluded .

END OF TRANS i T
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NAME OF SHIP: Olymp ic Game s

ROUTE OF TRANSIT: Stapleton Anchorage to Chevron Termina l , Perth Amboy ,
N.J. via Ambrose Channe l , Sandy Hook Channe l , Rar i tan
Bay and Ar thur Kill

DATE: February 15, 1 978

SHIP’S DATA :

Reg i stry: L i ber i an

Type: Tanker

Size : DWT: 32,380; LENGTH : 771’ ; BEAM : l05 ’9”

Draft: 3 519 h 1

Propu ls i on : Stea m Turbine

Sc rews : One

BOARDING : Boarded wi th the Sandy Hook Pilot

TUG ASSISTANCE : Providence - 1 800 H.P.
Mobil Tug - 1 800 H.P.

Summary of Po i nts of Interes t

1. Background

The Olym pic Game s was boarded in Stapleton Anchorage at about 1000 hours

February 18 , 1 978. The pilot was already aboard and preparing to weigh anchor.

V is ibility was unlimited and winds were 8-10 knots out of the northwest. The

tide was on the ebb. The ship had been lay ing to in the anchorage for a day

and a half wa i t i ng for a berth at the Chevron Oil Terminal In Perth Amboy , N.J.

and the high tide water required for her draft of approximately 36’ .

The t ransit route followed the Ambrose Channel to the entrance buoys and

then west to the Sandy Hook Channe l , the ent rance to the “southway” route to

A rthur Kill and Perth Amboy .27 The transit covers approx i mately 32 miles.

27See Char ts Appendix B , pp. 4B, 3B , 2B , 16B , 15B , l4B , 13B.
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Most of the transit is presented . Some minor editing was performed and

on a few occas ions the record i ng was stopped for short perIod s to conserve

battery power. A long delay developed In the final phase of docking due to

the presence of an oil pollution boom lay i ng along the dock. The presentation

was conc l uded at this point.

The record i ngs prov i de useful information about the aids to nav i gation

throughou t t he t rans i t . One aid , the “4” buoy in Sandy Hook Channel , appeared

to be off station and the finding was reported to the Coast Guard .

2. The Video/Audio Presentation

As the presentat i on starts , the shi p is dead slow ahead with hard right

rudde r , leav ing the anchorage and turn ing Into the channel. The pilot observes

that the ebb tide against the port bow Is setting the ship towards the Verrazano

Bridge . He can observe the set by watch i ng the mot i on of the ship relative to

a couple of objects on the Brooklyn shore that he is us i ng as a range .

Part way through the turn the p ilot orders the engines stopped and then

full astern. These actions are necessary because of the shoa l area in the path

of the ship near the shore line . He notes that the sw i ng should continue since

the ship w ifl back to port. He then orders the rudder m lds hip . A few seconds

la ter he orders the rudder hard to port. He is watching the swing carefu lly,

saying tha t sometime s shi ps will stop sw i nging as the ebb current tends to set

the stern. He also observes that if it was later in the ebb tide and the ship

was closer to the Brooklyn shore , the bow would be feeling the influence of

the start of the f lood current and the stern would still be in the ebb current.

S
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(The vol ume of water flowing past the rudder will  Increase as the vessel picks
up sternway , thereby increasing the effectiveness of the rudder and aiding the
swin g. )

The pilot asks the master how long he had been at anchor? The reply

“one and one-half days”. The pilot then observes that the “eng ines are not

cold , but they are not hot either , tha t could be a fac to r .” Here he is re-

ferring to the engine ’s capability for responding to emergency maneuvering

situat ions .

As the ship becomes positioned directly across the channel , the pilot

orders stop the engine , m idsh~p,~ hard starboard and full ahead to complete

the turn.

As the Verrazano Bridge comes into view , the pilot calls the Maritime

Exchange to report position , destination , etc. He then orders right 10° rudder ,

from hard right rudder , to slow his rate of turn in antici pation of lining up

with the center of the bridge and channel. As the center of the bridge is

approa ed-,.--he.~or~iers m~dsh ip and then steady on the course 165
0, he says he

is just a little to the right of where he wants to be sà Ts s~teerh,g -79--1- ef-t--

to get out a little more. He then asks the he l msman what he is steering now?

Then orders 160°. The p ilot observes , as the ship passes under the bridge ,

that it is roughly 32 miles to the dock from this point. The pilot arranges

passing with an i nbound vessel and blow s one whistle signaling the port to

port passing. He then orders steer starboard 167°. And later half ahead to

slow down for the Inbound ship. He later orders slow ahead for the actua l

passing.

Somewhat later the pilot arranges a starboard to starboard passage with

a small i nbounde r wishing to cross ahead to the Chape l H i l l  Channel. Again the

pilot blows two whistles .
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(Th. recording is stopped to conserve batteries.)

The presentation resumes at the “7” buoy as another passing arrange-

ment is made with an inbound ship. The observer jokes with the pilot about

the Iikelyhood of his getting a whis tle response from the inbound ship.

(Ord i narily, in channels this wide in  good vis i b i li ty conditions , with VHF
radio contact hav i ng been made , pilots do not use the whistle.)

As the ship approaches the entrance buoys , the p ilot cot-tacts a dredge

and arranges a one whistle passing and orders starboard 1300. He notes that

as he passes the Ambrose Channel entrance buoys he will put the wheel 50 right

and make a slow easy turn over to the entrance to the Sandy Hook Channel , the

“2A” buoy. The camera pans to the “2A” buoy .

The pilot speaks to the Pilot Boat New Jersey and advises that he w ill

pass her to the west , into the “sou thway”. He then orders ri ght to 140°. He

then asks the New Jersey to check wi th the office to determine if he can ex-

pect to meet traffic in the southway.

(The pilot office can determ i ne if any movements w i t h  Sandy Hook pilots 
- -

ord ed t lbe- in-~the---area during his t r af lS i t . )~
The observe r is negative . He then requests the New Jersey to contact Red Star

Towing and advise that he is estimating arriva l at Perth Amboy at 1345 and has

a deep draft of 35’9”.

(Red Star w i l l  be supp lying the docking master and tug assistance.)

He then orders , stee r 1500,

The pilot orders rigjit 100 rudder as he approaches the “2A” buoy , then

right 5
0 rudder. He observes that he wants to cont inue sw i ng i ng a little.

He then notes that i t  Is all a question of judgme n t and feel of the shIp;
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“experience and repetition ”, he says.

The pi lot coments on the strobe light on the “2A” buoy . H~ says that at

ni ght it is so bright it makes judging distance off the buoy diff icult. It

hel ps, he says , If you look at th. base of the buoy rathe r than the li ght.

The buoy can be seen off the port bow.

The pilot observes that even though the wind Is off shore (northwest),

the current is flooding and setting the ship to the right. He says he must

not make the turn too soon. A short time later he beg ins the turn to approach

the entrance buoys. After the turn he orders steady on 310
0, 

then observes

~‘e must g i ve a litt le more whee l and orders ~~~~~~~~~~~ He says that we are setting

to the red side at the entrance buoys (to Sandy Hook Channel) due to the flood

tide , but as we get up around the “6” and “8” buoys , we wil l  be setting to the

b lack  s i de and t hen as the cha nnel  opens up a t the “9” buoy, we wil l  again be

setting to the red side .

As the ship approache~ the “4” buoy n Sandy Hook Channe l , he notes the

- - - helmsman using excess rudde r and caut i ons him against so much “wheel”. Shortly

afterwards he concludes that the “4” buoy is 50-75 feet outside the channe l and

this is the apparent reason so much whee l is being required. 28

(The channel is 800’ wide and the ship appears to be in that quarter to the
r ight of center. The shi p i s p robably “smell i ng” the bank and ba nk e f f e c ts
are requiring the extra rudde r to hold the ship in it ’ s present position.)

• He then calls the p ilot boat and asks the mate to report the off station buoy

to the U.S. Coast Guard. He asks the helmsman to advise him at once if he

f inds trouble steering.

A vessel in Raritan Bay calls to advise the Olymp i c Games of he r p res ence

28See Char t Appendix B , p. l6B .
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and to t.ntat i veiy arrang. a one whistl e passage .

As th. ship starts th. turn into the west section of Sandy Hook Channel ,

th. pilot observes that if you draw a lir e from th. “9” buoy through the

three buoys on the port side , th. line will spilt the “15” and “11” buoys and

point to the “1 4” buoy.29

(Al l charts from 1971-1978 designat. what the pilot calls the “15” buoy as the
“l5A” buoy and the “I l” as thi “13” buoy. As he continue s by giving distance
to th. buoys, he calls them the ‘93” and “15” buoys, still later as he talks
with an approaching ship, he calls it the “l5A” buoy. The “error” may be
based on much olde r designations. Unfortunately, the camera was be i ng worked
on at the t ime  and fails to prov i de a picture.)

As th. pilot enters the turn , he observes that he watches the rudder

angle Ind i cator all the time . H. says, you cannot trust anyone, not even

yourself. 
- 

- 
-

- - 
At the “l5A” buoy he observes that this is one plac, you do not want to

pass another shi p. The point of Sandy Hook can be seen off the port bow.

Throughout the area th. pilot speaks of the trIcky currents around Sandy Hook.

He has also taken over control of the rudder in the sense that he is no longer

giving the helmsman courses to steer. He thin says that he likes to head to-

wards the “17” buoy in order to “open” the turn a little so that when he ap-

proaches the “ 1 8” and “20” buoys, he can make the turn into Raritan Bay East 
—

Reach easier. 3°

The vesse l ahead is a dredge and the pilot arranges a one whistle passing.

As the pilot completes the turn into Raritan Bay , he returns to giving courses

to steer and orders starboard ~~~ and then 286°. As he approaches closer to

the dredge , he again takes over the rudder. The pilot checks to determ i ne

where th, dredge Is work i ng and notifies the pilot boat that it is working

29See Chart Appendix B, p. l6B.
30s., Chart Appendix B , p. 15B .
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Ward Point and will be there for about a month. (An example of one way pilots

update the i r  loca l knowledge.)

The pi lo t  notes the course here is 286° , the gyro has about a 1 ° westerly

error , the flood current Is se t t i ng  a l i t t l e  to the black side and the wind Is

f ine on the starboard bow so he is going to steer a l i t t l e  hi gh to compensate

for these fac tors .  He orders . The observe r mentions that the gyro does

not prov ide an audible “c l ic k ”  as the ship ’ s heading changes. The p i lot  agrees

that the “c l ic k i n g ” prov i des a good cue that things are happen ing . He ob-

serves that it is particularly i mportant when the he l msman is having t rouble,

he says , they often don ’ t tel l you and you have to notice the ship turn ing .

(The camera is turned off for a short period.)

As the presentation continues , the ship is approaching the “9” and “10”

buoys in Raritan Bay East Reach.31 The pilot discusses the value of the “9”

buoy in nav igating the channel , particularly at night. When asked if every

buoy should be lighted (every other buoy is li ghted and the lighted buoys are

1.35 mile s apart), the pilot indicates that it would be he lpfu l , howeve r , he

adds that he feels comfortable with every other buoy lighted. The discussion

continues arid it is observed that having passed the “9” buoy , he has nothing

marking the black side for several miles (2.7 miles). How does he navigate?

He notes the red buoys that he uses and the stack on Sequine Point, he keeps

it fine on the starboard bow . It is further observed that passing can be

difficult. The pilot agrees and says that you reall y have to get over on

the red side and the outbound vessel has a much more di fficult prob l em be-

cause of the lack of aids on the black side . He says tha t now people don ’ t

like to pass between the “9” and ‘90” buoys because they do not look to be

600’ apart.

31 See Chart Appendix B, p. 1J IB.
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The pilot says he is steering by judging distance off the buoys and by

watching beacon “20”. He says that he knows the beacon is not goi ng to move

since it is on a pile of rocks , but you never know about the buoys. He is

al so  keepi ng the stack f i ne on the s ta rboa rd bow. He adds tha t “things have

to look a certain way . If they don ’t, then you know something is out of

whack.’

He orde rs h a l f  ahea d a t the “14” buoy . When the mate fails to record the

orde r in the log book , he “insists ” tha t he do so. When asked why, he in-

s i s ted on havi ng the mate reco rd the order , he explains , that If something

happens , the orde r and the time should be on record. He continues by say i ng

that if he does not start slowing down here , he wi ll not be able to slow the

ship enough to make the turn at Sequine Point. Checking the tachometer read-

ing at full ahead against the posted eng ine RPM and speed relationship and

add i ng the estimated effects of the flood tide , he concl udes tha t the sh i p

was do i ng about 14 knots over the bottom .

As beacon “20” is approached , the pilot is asked why it sets outside

the channel. He guesses because of the eros i on that can occur on the edge

of the chan ne l .

(The recording is stopped for a few minutes.)

The prese nt a ti on resumes a t the “26” buoy in the Raritan Bay West Reach

and the pilot is talking about the Sequine Point Bend. He orders rudder amid-

~~~~ 
sa yi ng as we approach the “28” buoy , the sh ip should s tart fal l in g off

to the left, due to “bank effec ts”.

(See the written presentation of the transi t of the Stawanda for a more de-
tailed expla nation of bank effects at this turn.)
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Rather than going left , the sh ip begins to sw i ng to the ri ght. The p ilo t

orders left l50 rudder to steady the ship. Once the sw i ng is started to the

lef t , he orders m idship and says that “she should keep the swing now , i n  fact

she should speed up”. The “28” buoy can be seen off the starboard bow .

(The record i ng tape runs out and is replaced.)

He observes that under norma l conditions the ship w i l l  turn by herself

here and will require a lot of right rudde r to stay on the red side of the

channel. You start another turn at the “33” buoy so this adds to the problems .

He then adds r i ght  200 rudder. Th is slows the swing and he reduces to 10°

right rudder. The swing continues slowing and he orders port 5
0 rudder. As

sw i ng i ncreases in favor of the black s i de of the channel , he orders mids hi p~s.

As the ship approaches the “33” buoy , he orders port 100 rudder and then port 200

followed by hard port. The swing does not increase fast enoug h to suit the

pilot and he orders half ahead to increase rudder power. He then orders ease

to 100 and m idshtp as the ship responds. To check the increasing rate of turn

he orders slow ahead and midships , then right 100 rudder. He notes that it

appears to be ebb tide . Checking the current effects on the buoys , he more

conf i dently adds that the “ebb tide is making up early here .”

As the “38” buoy can be seen of f  the starboard bow , reference is made to

the Perth Amboy Anchorage just around the turn and the genera l confusion created

for the lay person by all the buoys and markers off Ward Point .32The pilot notes

that as he gets down furthe r , he w i l l  move ove r towards the b lack s i d e  to “open

the turn” to allow him to make the turn earlier. Believing a ship (the Marine

Eagle) is coming out , he t r ies  to contact it by rad i o several  t imes. He orders

32See Chart Appendix B, p. l3B.
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slow ahead. An Army Eng i neers ’ boat is crossing ahead . He then contacts the

tugboat Prov i dence , standing by at Perth Amboy to prov i de the docking master

and tug assistance , to determine if she can see the Marine Eagle. The tug-

boat responds “no” and attempts to assist aster the pilo t says that he was

in contac t with the Marine Eagle ear lier. Nothing positive regard i ng the

pos ition of the Eagle i - established .

The pilot orders left to 224° say ing he wil l  move over towards the black

side to open the turn .

(Not i ce that the pilot is again g iving course heading orders . This may be because
land references ahead of the ship are quite far away and , the refore , do not
prov i de good information for the close steering control he desires.)

As the ~da rd Point Bend (East) is approached , the p ilot orders half ahead

and speaks of a vesse l he can see approaching from the distance . He knows

the vesse l and the route it will follow out of South Amboy Reach. He starts

the turn with starboard 5
0 rudder and then starboard 100 rudder. Reference is

made to Great Beds Lighthouse and a beacon (unidentified) that can be used as

a range in the event that the buoys are out of position . He furthe r observes

that beacon “52” is 200’ outside the 600’ channel and In low visibility this

information is usefu l in using the radar to identif y ships ’ positions in the —

channel.

(The tape runs out and Is replaced.)

As the presentat ion continues, the pilot speaks further of the way he

perceptually organizes the buoys to determine his position . He observes tha t

outbound a strai ght line, or range , fo rmed by the “i~9” and the “56” buoys

leaves the un l i ghted nun buoy “54” to the lef t of the “li ne”, assuming all
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the buoy s are in position . He furthe r adds that outbound in foq , o’

v i s i b i l i ty he looks for  t he “house” w i th a ‘ gable ” formed by the 49, 53, 54 ,

52 and 50 buoys. He also notes that the “shoa l sticks out ’ bet ’.~een the “54”

and the “56” buoys , “so you can ’ t go buoy hopping between them. ” The dredge

obse rved earlier is presumabh wor kinq on this area. There are no buoys mark-

ing the black side of the channe l from the “55” buo~~, located at the western

end ot the Ward Point Secondary Channe l (south side of Per t h A h o ~ Anchorage)

up to Woodbridqe C reek above the Ou t erbri d ge Crossing. T~ maintain po’- i t  ion

in the Ward Point Bend (West) the p ilot notes that he e~s u a i i y orde r s  100

ri ght rudder and heads towards an apartment house and stack located near the

Ou terbrid ge . Keeping this range to his starboard bea :- ~nd s l i Q h t i y open ,

he maintains pos it ion o ff the shoa l waters to starboard and on his sid ~ of

the channel. S t i l l  later as he continues in the turn , he i dentif ie s t~~~ ’

stacks that he also uses as a rar,oe for the turn. He iden t i t  ies the stacks

and the edge of the channel for the benefit 0t the apprent ice pi l o t  accompany-

ing him on a training transit. Later he notes that the s t a c k s  are opened

up and he is in the middle of the channel.

The pilot resumes his attempts to ide n tif y the position ~ f the Mari n e

Eag le. The t uaboat Providen ce a~ pea~ s ap proaching the port side to ~‘ut the’

docking p i l o t  aboard .

The pilot has carr ied 15
0 

riqh t rudder around the turn at si~~-. ahead .

As the Outerb ridg e Crossing comes into view ahead , he eases rudde r to ri ht

0
10 and engine to dead slow ahead.

(The dock ing pilot makes his appearance on the br idge . The caniera is cut of t

while the observer attempts to establish rapport and secure perr~i ssio n to



_  - -

continue the recording operations. The docking pilot agrees to continuing the
vi deo/aud io record in gs. However, he remains uncertain about what is going on
and why. Throughout the t ransit he volunteers little information and spends
much of his time at conn ing posit ion #4 on the port wing of the bridge. The
observer , understanding this , l eaves the audio mike in the whee l house i n  a
continu ing attempt to put the docking pilot at ease while still gaining an
understanding of his maneuvers.)

As the sh ip app roaches the Ou terb r i dge Crossing , the docking pilot re-

‘ eves the Sandy Hook Pilot , The ‘~io assisting tugs can be seen with the ship

on the starboard side . The docking pi lot , speaking to the master , says that

they should put out at the dock two spring lines , two head lines and two breast

lines , with the three forward lines going out before the three after lines.

As the ship steadies up after passing under the bridge , the p ilot is using

the Socony Reach Range on the shore dead ahead as a steering aid. 33

(The range is not visible on the video.)

He is also watching the approaching vessel and just before passing stops the

eng ine. As the bows approach passing, he orders hard aport and dead slow

ahead to counter suction effects. After passing he orders midship, the port

20° and stop the engine. The Chevron dock can be seen off the port bow.

Smoke from the tugs ’ stacks indicates they have been ordered to position

to hold the bows as the pilot orders half astern on the engine. Both tugs

move into position as the pilot orders full astern on the engine. He then

orders both tugboats hooked up (full ahead) . The bows can be seen swinging

to the right as the ship backs to port. Gradually the tugs check the swing

and the p ilot orders stop the engine. The bows then begin to swing left as

the engine forces are stopped and the tugs continue pushing.

(The tape runs out and is replaced.)

335ee Chart Appendix B , p. l3B .
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As the presentation continues , the rudder is hard starboard and eng ine

dead slow ahead . The Providence is moved to the starboard quarter. The engine

i s stopped. With the ebb tide runn i ng , the bows are moved into the dock

f ir s t , allowin g the tide to assist in bring ing the stern to the dock.

— (The pilot is on the port wing of the br idge and his commands to the tugs can-
n ’t be heard. However , the engine and helm orders can be heard and the
or Je t s to the forward tug can be inferred by observing it ’s quickwater. Like -
wise , orders to the stern tug can be Inferred by noting the gradua l shi fting
of the t~~ws as she works to move the stern to the dock.)

An oil pollution boom is along side the dock. A radio call to the dock

establishes that it w i l l  be moved. While waiting for the pollution boom to be

t~~t’d , the observer notes the experience of the docking pilot : Working harbor

for 34 years; pilot since 1 952 ; averages 900 ships per year; during apprentice-

shi p w~’i ked 1000 shi ps.

The camera is moved to the port wing of the bridge to observe the oil

p~ l l o t i . ’ii booms and the dock. Eventually, the boom was moved and the tugs pushed

the sh ip to the dock withou t incident. Due to poor picture qualit y, the pre-

sent .,t ion ~as concluded .

END OF T R A N S I T

8/A
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NAME OF SHIP: Stawanda

ROUTE OF TRANSIT: Ambrose Light , Atlantic Ocean to the Hess Oil
Company Terminal , Port Read i ng , N.J.

DATE : May 3, 1 977

SHIP’S DATA:

Reg istry: Greek —

Type: Tanker

S ize : DWT: 29,751; LENGTH: 560’ ; BEAM: 85’

Draf t: 36’

Propulsion : Diesel

Screws: One

BOARDING: Ambrose Light with Sandy Hook Pilot

TUG ASSISTANCE : Margaret McAllister - 2000 H.P.
Vi ctori a McAllister - 1 600 H.P.

Sumary of Points of Interest:

1 . Background

The Stawanda was boarded by the observers in the vicinity of Ambrose

Light where she was waiting for the flood tide and sufficien t water to pe rmit

a safe transit via the “sou thwa y”, behind Staten Island , to Port Read i ng . The

video recording was started at the “2A” Buoy marking the Sand y Hook Channel.

The video presentation takes the viewe r , with some minor editing , from the

entrance buoys at Sandy Hook Channel , around Sandy Hook, across Raritan Bay

to Sequ ine Point , down Redbank Reach , through the “buoy farm” off Wa rd s Point

and into the south entrance of Arthur Ki l l  at Perth Amboy , through the Outer-

34bridge and on to Port Read ing.

Throughou t the transit the Sandy Hook pilot comments on the ...ids to navi ga-

Charts Appendix B , pp. 18 , l6B, 158 , 148 , l3B , l 2B.
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tion , the effects of current and wInd on the nav i gation of the ship and many

other it ems that prov i de insight into the pIloting tasks associated with

transiting the “sout hway ”.

The docking pi lot does an equally good job of expla in ing his use of the

assis ting tugboats , the problems associated with the approach , dock ing and re-

la ted maneuvers.

2. The Aud i o/Video Presentati on

The fir st scene shows the “2A” Buoy marking the Sandy Hook Channel. nine-

d iately following these shots the camera pans ahead of the ship to show the

entrance buoys “I” and “2”.

As the entrance buoys are approached , the pilot explains that the tidal

current sets across t he channe l (black to red), t he buoys tend to get pushed

ove r and It shoals on the black side . Consequently, he tries to stay well

to his right hand. Following this explanation the pilot orders a right 100

and observes that the ship “doesn ’ t ” respond very wel l ,” he then orders a

rIght 20 0 and notes a few second s later that she is beginning to respond . The

• response is difficult to observe on the video due to lack of visual references.

The pi lo t I s observi ng the rela ti ve moti on of the “2” buoy , off the starboard

hand , the l ine of buoys ahead , and probably t he change I n the angle of the sea

relative to the ship ’s heading for his J udgments. He then orders right 10 0

and fInally midships.

He quest ions the master about the accuracy of the sh ip ’s gyro. The answer

Is equivocal.

He orders a course of 101° and indicates the “bas ic course for the channe l

is 3080. He then orders half ahead slowing the ship down to see if she handles

better. He suspects the sh ip was “sme ll ing ” the bottom at the higher speed .
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Even though the tides are higher than normal he observes that he wou ld not wan t

to be earlier with this draft (36 feet). He notes that there is a 2’ rise in

the tide at this point and does not expect any trouble. The discussion con-

tinues and the pilot observes that 12 knots Is abou t the max i mum he could make

with this draft. As a rule of thumb , a ship squats , i.e., sings at the stern ,

about one foot for each five knots of speed

As the “4” buoy is abeam he orders another adjustment in course to 3060.

A t the “6” buoy the pilot observes that we are still setting , even though

“we are 20° low on the cou rse r i gh t now.” He then orders steer 12~ 
and shortl y

afterward 1040 left as he continues adjusting head i ng to compensate for the set.

When he has compensated enough the ship w i l l  sail parallel to the line of buoys

ahead .

As the “8” buoy , the turning buoy , is be i ng approached the p ilot notes that

he is go i ng to try 10 0 lef t rudder “to see what  hap pens. ” He is anticipating

the effects of the current in making the turn . As he orders the left 10 °, the

“9” buoy ca n be seen off  the por t bow and the cu r ren t runn in g ha rd on the “8”

buoy. He then orders ease to 5° and steer 275°. Later he orders slow ahead.

Throughout the turn the pilot prov i des information about the tide rip around

Sandy Hook and the general piloting techniques he ’uses at the Hook.

As the “15A” buoy is approached a small boat can be seen off the port side ,

be tween the sh i p and Sandy Hook , headin g for the ship channel. As it tries to

cross ahead of the shi p is suddenly loses powe r and stops in the channel . No

serious problem exists for the ship since there is still room to pass.

(The unstable video picture is a normal s ig nal to the operator that the tape
is nearing the end.)

The pilo t attempts to call the Coast Guard to report the breakdown and cannot

get a response. Finally, he calls the pilot boat at Ambrose and requests they

rel ay the message to the Coast Guard .

90A
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(The pilot was pleased that the incid ent was recorded. Smal l boats are a con-
t inu ing source of anx iety  and concern for pilots. Many small boat operators
have d i f f i c u l t y  judging the speed of oncoming ships and apparentl y have little
appreciat ion for the r i sks  t hey assu me in crossing ship char ae ls  in fron t of
t hem . They also seem to lack understanding abou t the very limited number of
maneuvering options open to large , deep draft shi ps running in narrow channels.)

Following some editing , required because of poor p icture quality, the

presentation picks up the transit at the R”20” buoy marking the end of the

Sandy Hook Channel. The beacons marking the start of the Raritan Bay East

Reach are iu st ahead . In this area the Chape l H i l l  South Channel , coming in

from the north (ri ght), intersects the Raritan Bay East Channel .35

Part way across Rar i tan  Bay South Reach the “10” buoy can be seen to the

ri ght and the “9” buoy can be seen to the left. 36 The pilot notes that the

black buoy (“9”) is a r e l a t i v e l y  new addition and a great aid in judging po-

sition in the reach. Prior to it ’ s insta l lation no black buoys existed be-

tween the “I” and the ‘19” buoys , a distance of about 5-1/5 mi l es .

(The section between the R” l O” and the “20” beacon was edited out from the
ori g inal  tape to conserve the video equipment ’ s ba t t e r i es .  The e d i t i n g  has
not bas i cally changed the scene , except the shi p is a couple miles closer
to Sequine Point . to be seen in the background . This section of the chan-
nel is Raritan Bay West Reach . As we resume the presentat ion , the “20”
beacon can be seen to the right hand.)

In discussing the upcoming left turn the pilot notes that frequently,

due to bank effects , the turn can be made using right rudder.

(Ships running i n  narrow channels with shoa l water on one , or both sides, may
respond to the water pressure differences acting on various parts of the ves-
sel. Although several different pressure phenomena may be involved at any
g iven time , they are most often grouped together and labe l ed “bank , or suction
effec ts” by the shiphandl er. Pilots usually anticipa te these bank effects and
measure their magni tude by observing the rudder angle indicator. As a shi p
starts “smelling the bank” she wi l l  try to move away into deepe r water. The
amoun t of rudder that mus t be held towards the shoa l to keep the ship on a
steady course Is an indication of the distance off the shoal. In narrow ,
poorly marked cha’~iels , and/or under conditions of low v i s i b i l i t y ,  the rudder
angle ind i cator becomes a prime source of information about the shi p ’s lateral
position in the channel. If eithe r right or left rudder is required to hold

35 See Char t Append i x B , p. )5B.
36See Char t Appendix B, p. 148.
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a steady course, the ship is likely sme lling the ri ght or left bank , respectively.
If no rudder angle is required , the ship is probably in or near the center of the
channel . Ships do vary in their reactrons to shoal waters. Some are very stable ,
clear ly indicatIng the presence of a shoa l by requiring extra rudder , towards the
shoal, to hold a steady course; they may also be brought close to the shoa l and
held there if necessary. Others become unstable and perhaps totally unreliable
under such circumstances. As they approach a shoa l they may “go wild” and sheer
out of contro l to the opposite side of the channel.

In th is case the pilot is approaching a left hand turn , with shoa l waters to his
right hand and ahead . A stable, reliable ship can be brought close to the shoa l
on the right side of the channe l and held close-in with good con t rol. As the
bank is approached the ship w i l l  signi f y by requiring extra rudder towards the
bank to prevent her from moving away . Depending on the ship character istics and
the contou r of the bank , at some point the rudder angle can be held constant and
ship w i l l  follow the bank around the turn at approx i matel y an equal distance off .
Thus a left hand turn with ri ght rudder.)

He also noted earlier that large shi ps must be mindful of their speed through the

area because Lemon Creek comes out from behind Sequine Point. 37 A ship moving too

fast pulls the water out of the creek leaving small boats grounded.

The observer asks abou t fog conditions i n  the area and its ’ affec t on traffic

movement. The p ilo t says that, “with less than 1/2 mile v i s i b i l i t y  you simply do

not move back here.” The conversation continues at some length , with the p i lot

agree i ng that you can expect “fog” about 10 percent of the time .

(Th i s f i gure of lO~ was mentioned in studi e s conducted by the U. S. Coast Guard
in planning for the Vessel Traffic Services for the Port of New york.)

Shortly afterward , the range at Red Bank is visible ahead of the vessel. He

notes that the channe l was widened after the range was built and he can go we ll

to the ri ght of the range If he needs to , e.g., to pass another ship. As he

enters the Sequine Point turn the rudder is midships and the vesse l starts swing-

ing left from bank effects. Part way through the turn he adds left rudder because

the swing is not fast enough to insure making the turn. The pilot likens a ship ’s

movement to “watching a slow motion movie.. .you set your position for something

that ’ s go ing to happen 15 minutes la ter . .  .not for what ’ s here , that ’s no longer

37 See Chart Appendix B , p. 13B.
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of concern. ” He observes that ou t bound , he uses ~2O 0 rudder to start the turn

(Sequine Point) all the time .” It puts you in “good position ’’ , which , is the

whole key to operat ing back here.”

the turn is completed the shi p is heading southwest in Red Bank Reach.

The p i lot orders 226°. Then orders port ~~~~~~. He later notes that the helmsman

was qo i ng to stec , the w,o,rq course. When the shi p returns to the headin g he

orde s irii d s hip .jnd steady now.

(Helm errors of this type are not unusual. Pilots habitually watch the rudder
indicator and/or the way the shi p swings in response to heading orders. In
this instance he noted the helm going the wrong way and took the steering con-
tro l away from the helmsman , i.e., once the shi p was returned to the desired
heading, he simply ordered the helmsman to steady up, rather than provide him
with a course heading to steer. Notice how subtle the pilot was in correcting
the error. Most pilots are careful not to publicl y embarrass the helmsman ,
since this f requently leads to further confusion and more errors. If a helms-
man is judged t o t a l l y  incompetent , p ilots may ask that he be replaced , or give
only rudder conwnands , thereby effect ively taking over the steerin g job them-
selves. During the study both types of actions were observed.)

As the shi p approaches Wards Point , several channels converge in a rela-

tively small area , with each being marked wi th buoys. This has g iven rise to

the nickname , “the buoy farm”. The pilot talks abou t the area and the pilot i n g

prob lems it  presents.  A chart of the area is a useful aid in understand i ng h i s

comments. 38

As the ship turns around Wards Point and enters Arthur K i l l , the pilot es-

tablishes contact w ith the tugs that w i l l  assist the vessel in the doc kirr q . He

notes tha t there is good water almost to the Staten island shore and that ht’

uses two of the smokestacks in the area as ranges , observin g them openin g up .~~~

he moves north.

The tug is seen coming alongside to board the docking p i lot . The ‘.e~ ond

assisting tug can be seen taking her escort position on the starbo ard hew .

The pilot advises the dockinq master that the .hip i s  di ~~~~ ~6 toct and

is handling well. The docking master takes the conn jlnost i ir ’ ’~di atel ~ and

Chart Appen di ’c B , p. I ~B. q 



advises the ship ’s master that he wants the forward and a f ter  spring l ines out

ti r s t at the dock. He then checks coiywnunication s with the tugs.

As the shi p approaches the Outerbridge , both tugs , one on either side of the

bows , have lines up to the shi p. The docking pilot notes that because he has had

to slow down for the barge tied up to the dock ahead , he is not getting sufficient

response from the hard port rudder to start his swing for the turn to the bridge .

He then orders the V ctoria (left bow) hal f astern and the Margaret (right bow)

half ahead. As the swing starts he orders both tugs to 
~~~ 

and the shi p ’s en-

gine stopped. The swing continues and he orders , rudder midships. As he lines

up with the bridge opening, he stops the sw i ng with a starboard 10° order.

After passing through the bridge he observes that his next concern is the

shi p at the dock ahead , he does not want to pass too fast because he might part

i t s ’ l ines , and that he has his eye on the range just above Smiths Creek. 39

A call from a ship undo cking at Linden , i n  response to the Stawanda ’s security

call , establishes that the Stawanda ’s pilot expects to be at the dock in Port

Reading ahead of a potential passing situation . He also passes along information

regarding a northbound ship, that he knows about , that the southbounder will  meet

on the way out.

As the orig inal tape ends (unstable video) the pilot is pointing out a buoy

~ff the Hess dock near Woodbr idge Creek that sets on top of a large rock . This

creates some special problems when docking there , which he describes.

The pilot notes the strong flood current s t i l l  running and the hei ght of the

t - d c on the docks. He explains that although pilots would prefer less current ,

it is necessary to bring loaded tankers in , under these conditions , in order to

have sufficien t w-~ter tor docking.

39ThC pilot is referring to the Port Secony Reach Range . 



As he approaches the dock he asks the Margaret if she can get a second line

up to the ship to prevent the flood tide from pushing her out of posit ion during

the dock i ng . When the answer is no, he advises her to be careful to try to main-

tain her position during the docking maneuvers. He explains that dulrng docking,

when the headway s of f  the shi p and he temporaril y stops the tug , the flood cur-

rent wi l l  spin the tug around and out of her best working position . A second line

up to the ship would prevent this situation. He then proceeds to take some of the

way off , us i ng the ship ’s eng ine and the tugs, all going astern under his various

control orders. From time to time the camera pans abeam to show the shi k ’s head-

way .

Whe n most of the headwa y i s of f  the sh i p, the pilot has the Victoria release

her line on the port bow and move to the starboard quarter. When she is in po-

sit ion he orders her full ahead to push the stern towards the dock. He explains

that if he was stemming the tide , he could go directly into the dock. However ,

since the tide is beh i nd him he must position the shi p to allow the current to

strike the starboard side of the shi p, thereby util i z i n g  it ’s force to help push

him to the dock. In his present pos ition , bows angled towards the dock, the cur

rent Is striking the port quarter and has a tendency to push the stern to the

ri ght, wh i ch could turn h i m  180°, bring ing the starboard side to the dock. He

observes, as the full ahead order is given to the V i ctoria , tha t if she cannot

push the stern towards the dock, he can do three things to help: 1) He can back

the Margaret , which wi l l  pull the bow away from the dock. 2) He can come ahead

on the shi p, with the rudder hard to starboard, which w i l l  swing the stern to

port. 3) He can back the shi p, wh i ch sw i ngs the stern to port.

As the Victoria pushes ahead , the stern begins to move towards the dock and

the oows off the dock. He then orders the Margaret one ahead to check the swing
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of the bow. The swing continues and he orders the Victoria dead slow ahead , the

Margaret full ahead and the ship ’ s eng ine dead slow astern. The Victoria Is

slowed beca use he is now back ing the ship, wh i ch backs to port, providing add i-

tional twisting towards the dock. Having checked the swing of the bow to his

satisfaction , he now orders the Victoria full ahead and the Margaret slow ahead.

As the bow sw i ng increases he orders the Margaret full to check the swing.

At this point in the maneuver the stern is towards the dock far enough that

the curren t is beg inn ing to bounce off the starboard quarter , the object ive of

the last few minutes of maneuvering.

W ith forces from the tidal current, the V ictoria full ahead and the shi p ’s

eng ine dead slow astern , all working to push the stern towards the dock , the

pilot orders the Margaret full ahead to check the bow sw i ng . With the sw i ng —

stopped he orders the Ma rgaret half then to dead slow as easy as you can and

f inally he orders her to stop with just a touch once In awhile, so you don ’t

get bent around there.

(The la tter part of the order , of course , refers to the fac t tha t the stern of
the tug, with only one line up to the ship and dead in the water , wi ll move in
the d i rec ti on of the curren t . In th i s case she w i l l  tw is t  paral le l  w i t h  the
sh ip and not be available to take i mm edia te and effec ti ve ac ti on when called
upon. The judicio us use of her engine can hel p keep her i n  position without
exerting significant side forces on the ship.)

As the camera pans to the dock it can be seen that the ship is dead in

the water. The pi lot observes that he has the ship ’s eng in e dead slow as ter n

to compensate for the fair current. if he stopped the eng i ne , the shi p would

start  to move ahead aga in.

The vessel spoken to earlier (undocking at Linden) is Just making the turn

at Tufts Point. As the camera pans to pick up the downbound ship, the orange

hull of the LNG Barge Massachusetts can be seen at the dock of the Rossv ille LNG

Receiv ing Terminal. This terminal has not been approved for service .
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As the shi p begins t o  pick up stern way the pilot orders stop the en~ ine

and observes that he mu st watch carefull y because she w i l l  start picking up

headway aqain. Because the Margare t i s now out of p o s i t i o n , due to the current

forces , he orders her dead slow ahead as easy as you can and get head on. The n

it s dead s lo~ as tern f o r  the ship ’ s enq i tie to prevent her t rom gathering head—

The pilot now orders the Vic toria front f ull ahead to halt as the camera pans

for another view of the vessel roundin g Tufts Point. The eng ine i s  stopped and

the Vict o r  a ordered to slow .

As t h e  p i l o t  onLe~ again e.spla ins his stern in the fir s t  maneuver , he orders

V ictoria to half and shortl y afterwards to slow and f i n a l l y ,  dead slow as easy

as you can. He then orders rudder hard a ’port and adds that he did that ‘just

in case tho\ ttug s ) need some help in keeping the stern off” the dock.

(As the stern of the ship moves to the dock , care must be exercised to insure
th at it does not h i t  the dock with enough force to cause damage. The pilot cx-
pects to use the tugs to check the advan ce towards the dock, as needed . The
hard oort rudder is ar-i “ i n s u r a n c e  poli cy ” in the event the tugs cannot check
the s h i p  s u f f i c i e n t )~~. Wi th  the rudder hard over and the engine half or full
ahead for a brief tim e the shi p can , if n ecessary, check the advance.)

The obje ctiv e now is to position the shi p parallel to the dock and push

her in clos e enough to get the s p r i ng  lines out. Thus , he orders the Margare t

one ahead to br in g the bov~s into p os i tion . (The unstable video is a si gnal to

the operator that the tape is running out.)

As the new tape starts the ship is nearly parallel with the doc k and the

pilot continues ~orki nq the tugs to push her into the dock. The shi p ’ s eng ine

is worLed , as needed, to ma intain th e s h i p  dead over the grou nd and la te r to

“ove fore and a f t , as requ ired , to position her to rece i ve the cargo handling

equipment.
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The pilot notes that the difficulty with his job is that every docking is

different. You must always think about the type of tugs you have , how strong

the current is running , the wind , the type of ship and of course every berth is

di fferent. With respect to this berth , the p ilo t has observed throughout that

the p ollution control oil booms, used to put around the vessel after docking to

conta in minor spills , were not prop erl y stowed for docking a ship. Con sequen tl \ ,

there was a risk that the after one could be sucked into the screw and become

wrapped around the shaft.

(These booms are required in certain areas around New Jersey and New York by
city, county or townshi p ord i nances.)

With the spring lines on the dock the pilot now becomes concerned with his

position relative to the dockside cargo handling equipm ent. The dock superi n-

tendent advises he must go astern 30 feet. This requires slacking the forward

spring and taking in the after spring with the vessel moving slow astern.

The camera pans for another shot of the southbound vessel. The proposed

Staten island , U4~ term ina l storage tanks can be seen in the background.

The observer notes that the engine order telegraph does not have an a u d i b l e

signal on it to allow the p ilo t to easily get feedback on its ’ operation .

END O F TRANSIT
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NAME OF SHI P: S.S. Pasadena

ROUTE OF TRANSIT: North of the Outerbridge C rossing to the Shell
Oil Terminal , Sewaren , N.J.

DATE : Ma y 2 , 1977

SHIP’S DATA :

Rec ’istry : United States

Type : Tanker

S ize : DWT : 27,038; Length: 623’ ; Beam: 74 ’

Draft: 34 ’

Propulsion : Steam turbine

Screws : One

BOARDING : Boarded wi t h Docking Master

TUG ASSISTANCE : Cynthia Moran - 1 750 H.P.
Elizabeth Moran - 4200 H . P .

Summary of Points of Interest:

I. Backgrou nd

The Pasad ena was boa rded in Ar th ur K i ll , off Perth Amboy , with the

docking pilot . The presentation starts just north of the Outerbridge Crossing

and continues with one brief interruption , to change recording tape , to the

dock at Shell Sewa ren .4°The tide changed during the transit from the end of

the flood to the beg inning of the ebb .

It may be of interest to the viewer to compare the tapes of the docking

of the Stawanda at Port Reading and this docking. Both are deep l y loaded tankers

going into similar docks. A primary diffe rence exists in the tida l current

conditions. The Stawanda has a fair tide and the Pasadend Is stemming the tide.

The Pasad ena app roaches the dock bows f i rs t , putting the force of the current on

4OSee Chart Appendix B , p. l3B .
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the starboard bow. The Stawanda on the other hand , w ith the current behind

her , is maneuvered stern in first , putt ing the force of the current on the

starboard quarter. In both instances the ships are maneuvered , stem in , or

stern in , in a manner first , to minimize the amount of current flowing be-

tween the shi p and the dock , which wi l l  tend to twist the ship around , and

second , to take maximum advantage of the current forces i n  br ing ing the shi ps

to the dock.

2. The Video/Audio Presentation

The presentation starts with the Pasadena l ocated jus t north of the Outer-

bridge C rossing in Arthur K i l l .  The vessel is deep l y loaded (34 ’ ) and is be-

g inn ing to stem the first of the ebb tide . The tugboats , Cynthia Moran on the

port bow and Elizabeth Moran on the starboard bow, have lines up to the main

deck. The docking p ilot is at the conn and i s  steering on the Port Socony

Reach range markers located on the shore , dead ahead of the vessel. The can

buoy visible to the port side marks a large rock between the channe l and the

docks .

The Shell Sewaren dock lays about one point off the port bow , The Cynthia

(port bow) is ordered to drop her line and take a position on the starboard

quarter. The p ilot has been reducing headway and has ordered the eng ine slow

astern. The Elizabeth is ordered one easy, meaning to push the bows toward the

dock at low speed , then one bell (half ahead) and finally hooked up (full ahead) .

A t th is po in t the camera was off  br i e f l y  w h i l e a new record i ng tape was

installed . As the presentation resumes the eng ine is stopped and the ship is

dead i n the water , the Cy nt h i a i s ahead easy and the El i zabe th i s ahead hooked
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up. The pilot observes he has his most powerful tug (4200 H.P.) on the

starboa rd bow , since he can help his after tug with the wheel (screw) if

necessary .

(As noted elsewhere , as a vessel loses headway , the amount of control the
pi lo t can exer t ove r the bows , us i ng the ship ’s eng in e and r udde r , dim inishes .
Therefore , it is common practice to place the more powerful tug forward when
it can be antici pated that large forces may be required to contro l the bows.
If such a situation is not expected , the docking master may put his own tug
on the bows since it will be the last tug to leave the ship. This latter
arrangement permits the assisting tug to go on to another job once the after
spring lines are out. The dock i ng p ilot usually remains on the ship until
mooring is completed.)

As the docking maneuver continues the pilot says , “i’ ve got 4200 horse

power on that tug there and she still can ’t hold the bow.” At this point the

El izabeth is hooked up and still barely able to hold the bows from go i ng to

starboard . Although still early in the ebb tide , strong current forces are

bouncin g off the Sewaren shore and st r i king the por t bow . The p ilot counters

these forces by having both tugs working to push the ship towards the dock.

The Elizabe th , w ith nearly twice the power of the Cynthia , is gradually gain-

i ng headway . As the bows are increasing l y angled towards the dock , the current

forces are being shifted from the port to the starboard side of the shi p.

I t w i l l  be not i ced tha t a t no t ime dur i ng the dock in g does the p ilot per-

mit more than a 150 - 200 angle between the bows and dock . He says , “with the

tide runn i ng you have to be careful you don ’t get too much of an angle. The

current w i l l  set you over.” As the Cynthia needs assistance in bring i n g  the

stern in , the p ilot orders slow astern on the ship ’s engine~, this twists the

stern towards the dock. Rather than gather too much sternway the p ilot stops

engine and orders the Elizabeth two easy, meaning to back , or go off the dock

easy ; he then orders her half astern, slow and stop as the angle between shi p

lOlA
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and dock is reduced .

As the vessel comes nearly parallel with the dock the ship i s gathering

some Sternway and the bow is starting to fall off to the right. The p ilot

orders lef t 200 rudder and dead slow ahead on the eng ine . As the bow con-

tinues to go to starboard he orders the Elizabeth ahead one easy. This re-

turns the shi p to a position parallel with the dock and reduces sternway .

The Cy nthi a is ordered one easy and the rudder is ordered midship . Elizabeth

is ordered s top and the rudder ordered r ight 100; engIne st~p; Cynthia stop.

The p i lot now has the shi p mov i ng towards the “landing ”, To check the move-

ment , the pilot orders both tugs two easy (astern easy) , then the Cynthia half

astern , and the El izabeth stop. At this point the ship i s dead over the ground

and both tugs are ordered ahead to put her on the dock and hold her there.

Using ship ’s eng ine , the ship is then positioned fore and aft along the dock

to l i ne up the cargo hand l in g equ i pment. The spring l i nes are put out and

the presentation is concluded.

END OF TRANS IT



NAME OF SHIP: Tugboa t Providence , Barge Stonybrook

ROUTE OF TRANSIT: Por t Mobil , Staten Island to Glenwood landing ,
Hampstead Harbor , long Island , N. V.

DATE: February 28 , 1 978

SHIP ’ S DAT A:

Registry: United States

Type : Tugboa t & Barge

Size: Tugboa t - Length: 105’
Barge — Length: 275’ ; Capacity: 18 ,000 bbls.

Draft: Tugboat - l2’ó”
Barge - l2 ’+

Propulsion : Diese l 1800 H.P.

Screws: Tugboat - one

BOARDING: Boarded Port Mobil (Arthur K i l l)

TUG ASSISTANCE: Tugboa t Chemung - 1800 H.P.

Summary of Points of Interest:

1 . Background

The observers boarded the Tugboat Providence at Port Mobil , Staten

Island in Arthur K i l l  at about 0800 hours. The des t ina t ion  was Glenwood

Land ing , Hampstead Harbor , Long Island , N .Y. The barge was l oaded with

fuel oil destined for residential use .

This was considered a “high water job” in that onl y at hi gh water

can a tug and barge , at their respective drafts , approach the pier .

Since the t ransi t  from Port Mobil to G lenwood land i ng takes abou t five

hours , careful planning and execution is required to avoid arriving too
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earl y ,  or even more i mportan t l y ,  too late. In eithe r case , the tug

is delayed and becomes unavai lable during that period to take on other

jobs . The importance of this economic consideration to the towing

company is self—ev i dent. However , it is further illustrated in this

transit by the presence of the Tugboat Chemung to be seen alongside

the barge for tha t portion of the transit up the East River and through

Hel l Gate. The extra power permitted the Prov i dence to make up some

time lost earlier.

The camera is located inside the wheelhouse at t he port side stee r-

ing posit ion for the t ransi t  to the dock. During the approach and dock-

ing the camera was l ocated at the starboard side steering position.

Both the captain and the mate preferred steer ing from the right s ide ex-

cept when docking to port.

Only those portions of the transit judged to be of particul ar in-

terest to the stud y were taped due to it ’ s over a l l  len gt h. Much of the

footage for the taped portions of the transit were further edited for

this presentation.

Un fortunately, the audio is not always easily understood ; conse-

quently in Such situations, conversations and comments judged to be of

interest are summarized for their essentials in this running commentary.

2. The Video/Audio Presentat ion

The ed ited tape star ts  at Gove rnors Isla nd wit h v i ews of two Coast

Guard vesse ls observed whi le proceed i ng northward in Buttermilk Channel.

The tug in view alon gs i de the barge is the Chemung. The viewe r w il l

ap preciate tha t the Providence i s lashed in to the “notch” of the bar ge.

1 O4A
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The viewer unfamiliar with the area should know that Governors Is-

land l ies to our ieft hand . Some of the Brooklyn piers are ahead , or

to our right hand , Lower Manhattan and the Battery is ahead and to our

lef t hand , with the Staten Island and Governors Island Ferry Terminals

clearly visible . The Brooklyn Bridge crossing the East River lies ahead!d

Proceeding north in Buttermilk Channel (east side of Governors Is-

land) the captain of the Providence and the observers engage in a series

of conversations triggered largely by what we are seeing and hearing

(radio) . The first Involved certain aids to navigation used by pilots

in maneuvering shi ps In the channe l between the Battery and Governors

Island when going to the Brooklyn piers , or the East River , from the

southwest side of Governors Is land : First , a Battery Tunne l ventilator

located on the northern end of Governors Island , fol lowed immediately by

a building on the Brooklyn shore. These two prominent landmarks are used

by many pilots as a range for starting the turn at the Battery. Once

they are into the turn they then re ly  on the range li ghts f ixed to Pier

2 Brook lyn , when they are v is ih le .  The qua l i f i ca t i on  is added because

at the time this tape was made an Egyptian shi p was docked at the end of

the pier and in front of the range , ef fe c t i v e ly blocking it from v iew

(see below) ,

In discussing Buttermilk Channe l it was observed that Governors Is-

land prov i ded an apparently natura l traffic separation area for north and

southbound ships. When asked why it was not used as such , the captain re-

pl i es tha t he “doesn ’ t know”. He notes that he often uses Buttermil k tc

4l See Charts A ppen di x B , 4B , 5B.

lO5A -—.



_____ - - -~

avoid the Ferry Term ina ls , but many p i l o t s  prefer  going around the

Battery. (This may be due to the deeper water on the other side of

Governors Is land. )

The Egyptian shi p, noted above , blocking the Battery range comes

into camera view off the starboa rd bow , It can be observed also that

it ’ s p o sition at the end of the pier blocks the ves sel Aziz Bha tti

docked starboard sid e to , b e h i n d  the Egyptian shi p ’ s stern .

(This situation came into sharp focus for the captain and observers
the loll owing ni ght when he was assi gned to undock the Aziz Bhatti on
the flood tide . Because the Egypt ian  overhung the doc k in front of the
Aziz by abou t 40 feet the captain refused to undock her unt i l the
Egyptian was moved forward to clear the end of the Aziz ’ s dock.)

The captain is then asked his feelings abou t the Vessel Traffic

Serv ice  scheduled to begin in New York this suniner . The conversation

elicited feelings of concern regard i ng : i) The qua l itications , know-

led ge and experience of the personne l manning the VTS , in that so much

of the work in New York requ i res rathe r precise timing to catch the

prope r tides and water depths at various docks ; 2) the perceived added

responsib il ity burden placed on the p ilot; and 3) the somewhat awkward

position in which docking pilots who are also tug captains find them-

selves in the event of an accident. As the pilot , they are hired by and

represent the ship, but neverth ele ss their primary work is for the tow-

ing company . If the tug itself is at fault or contr butes to an acci-

dent , the pilot can feel a con flict of interest in testif ying against

the tug .

The hull of the Seawitch is visible in the old Brooklyn Navy Ya rd .
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This is what remains of the shi p that lost s teer ing and rammed the Esso

Brussels in Stap leton anchorage a few years ago.

The captain is asked if he considers the VHF radio “security calls ”

(identifying tiie vessel , it ’s po sltion , Imediate and/or u ltimat e desti-

nation and in the case of tugs what is being pushed or towed) system

adequate for assessing traffic movements. He said tha t he thinks it

works w e l l , w i t h  the exception that i t  sometimes become s overloaded

with “chatter ”. He feels that the solution is l ower powered rad i os that

restrict channel 13 transmissions to no more than 5 mi les , He felt that

for most traffic movement informati on purposes the need is to know what

is mov i ng in your i mmediate area as opposed to hearing every movement in

a 25 mile radius. This is followed by some clarify ing conversation re-

garding radio equi pment on board and the use of the “house” (company)

channel for docking and undocking. The p ilot notes that some companies

do not have or us e a house channel for these ope rations .

A secur i ty  ca l l  is given at Poorhouse F la ts  Range .

As he heads towards Manhattan , he points out landmarks that are

used as a range by most p ilots transiting this area: The ta l l  smokestack

with the black and wh i te top and the Chrysler Building. He notes that he

would not make the swing this soon with a deep loaded sh i p.

42
(If one observes a cha rt of the area i t  can be seen that a l ine drawn
through the Poorhouse Flats range on the Brooklyn shore and extended
across the r iver  to Manhattan w i l l  pass nearly through the “tall stack”
and the Chrysler Building. The line is not perfect , but it is close
enough that most p ilots use it when heading up river. The alternative
IS to go out on the brid ge wing and use the Poorhouse Flats range be-
h i nd you. All this is made i mportant because the deep water from the
W i l l i a msburg Br idge north to the entrance of Newtown Creek is on the

42See Chart A ppendix B , p. 5R.

107A



- -

Brooklyn shore, At Newtown Creek the deep water fol low s a diagona l
acros s to the Ma nha tt an shore and north along the west side of Roose-
vel t Island . Further , as the captain notes later , the no rthbound
tr ip is usuall y the more critica l because most shi ps northbound are
loaded , while sout hbou nd , when one can easil y see the range on the
B rook l yn shore , the shi p is light and water depth Is not so critica l .)

The captain y ie lds  the conversation regard ing the Chrysler Build-

in g range to respond to a genera l question regarding the adequacy of

the aids to navigation in the harbor. He respunds that generally they are

pretty good , bu t can think of some changes he would lik e to see made.

He g ives examples: The presence of second class buoys marking wrecks

that everyone is aware of (Morris Canal) that could better be used to

rep l ace “matchstick size” buoys in areas (Astoria - Hel l  Gate) that are

highl y traveled under difficult conditions.

He then returns the conversation to the Chrysler Building range

and observes tha t one of the problem s the re Is that , neither the bu i ld-

ing , nor the ta l l  s tack have l i gh ts on them . Consequentl y, on a “smoky”

ni ght they are hard to find and one must look for a lighted Coca Cola

si gn (that is turned off at 2400 hours), sli gh tly off to the north of

the base of the stack , and estimate the position of stack and building

from the position of the sign. The conversation continues and gradually

sett les on the poten t ial value of a range on Wards Isi and ~ 3 for navi gating

the reach running north between Roosevelt Island and Manhattan. Given

a choice the captain says he would rather ha ’e lights on the stack and

the Chrys ler Bu i ldi ng, because the reach is straight , perm i tting navi—

ga t ion by gyro cou rses , and there is good water from bank to bank .

Ahead the Queensboro Bridge and the 59th St. Tramway to Roosevelt

Islan d can be seen. The land in the far distance is Wards Island .

4
~see Char t Appendix B , pp. 5B , 6B.
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The captain speaks w ith the office regard i ng the tug Chemung and

how far up the river she wi l l  accompany the Providence. The office

responds , “through the Gate”, meaning Hell Gate. Present position is

just above the 59th St. Bridge.

The mate comes int o the whee l house to relieve the watch at about

11 45 hours. He i mmediately observes the situation and reacts by say-

ing , “when I got up, I thoug ht we were bucking the tide , we got fair

tide , we better have if we ’ re going to Glenwood Landing ”. The cap-

tain acknow l edges the fair tide and exp lains that the swells are from

a tug passed some minutes earlier. The mate t hen asks abou t the dockin g

and how the barge handles . The captain briefs him furthe r on the Chemung

situation and advises , “keep him throu gh the Gate” and when “you fee l

you don ’ t need hir ~, let him go.” He adds that they should he there

(Glenwood Land i ng) around 3:00. Some “bantering ” foll ows wi t h  the mate

say i ng 3:07. The captain comes back w i th ,”what t ir ~ic w i l l  you have the

first line out ?’ The mate: “2:45”. The captain: “can we have an anchor

pooi on that , et alV ’ (Interesting ly enough , the mate missed the ETA b~

onl y a couple of minutes .) To the ri ght of the screen can be seen the

Triborough Brid ge crossing f roir Ward s Island to A s t o ria , t~It h th e H~ I l Gate

Railroad Brid ge just beyond .

As the brid ges come into better view the mate ob serve s tr .~~ t ~ west-

bound through the Hell Gate and contacts the ves sel s ia channel I

arrange passing si gnals.

The mate observes , “there is not much play in this net ’° . Here he

refers to the handling characte ristics of the barge and the ~~~~~~~~ , n

which she is secured to the t - - -i.

I 0~IA
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The mate says tha t the downbound vesse l  is  in the way of

where he would lik e to be. He says he would be steering for the

point on the left hand side since the current pushes you to star-

board. However , he notes tha t you must be cautious since there i s

an eddy just on the othe r side of the bridge and i f  you are so close

that the bows get Into the eddy and the current is on the port side ,

it can turn you arou nd fast.

(As was pointed out elsewhere , see the t ransit of the S. S. Great
Republ ic , the current is so strong in Hell Gate that p ilots do not
attempt to buck the fu l l  s t rength of the t ide .  They t ransit in fair
or nominal tide and ideally try to be there one hou r before pre-
dicted slack water .)

He notes that he has dropped his eng ine RPM’ s to reserve an extra “kick”

in the event he needs one . If you get into trouble coming through the

Gate , “hooked-up”, there is  no reserve and l i t t l e  you can do to save the

s i t u a t i o n , The tide sets the vesse l into the rocks on the ri ght side .

He points out that although it appears we are going strai ght , if you

look far ahead you can tell we are setting to the ri g ht.

A following vesse l , having heard the p r e v i o u s co n r i un i ca t i on s of

the Providence , requests information regarding traffic that migh t affect

hi m. This t yp e  of b r idge- to -b r i dge  a s s i s t a n c e  is  q u i t e  common .

The mate refers to the vibration f rom the wheel (screw), It was

replaced the week before . The observer ’s comments abou t “touching down”

last ni ght were said in jest.

Hav i ng passed throug h Hell Gate the mate app fles full power (hooked-

up) to the Prov i dence and requests the Chemung to hook-up also. As

the as sisting tug app lies full power the smoke from i t ’ s stack is
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blind i ng for a moment.

The Prov i dence calls the Toledo Sun to arrange a twO whistle pass-

ing. Shortly afterward he requests additional rudder from the Chemung

to lessen her tendency to push to starboard .

(To conserve battery power the video equipment was turned off unti I the
Prov i dence started to enter Hampstead Harbor.)

The presen tation resumes as the Providence and barge Stony brook

are entering Hampstead Harbor , Long Island . The ice covering much of

the harbor can be seen in the backg round . The mate has been asked to

think-out-loud all the way in , if he can. His performance in this re-

gard is about what can be expected the first time a person tries the

techni que.

The mate imm ediately starts discussing his concerns abou t his speed .

He would like to reduce headway because the channel is very narrow and

poorly marked . However , he notes that if he reduces speed too much he

may lose time and needed water at the dock. l~e may also need the extra headway

when he enters the ice ahead . He also says that the bays on Long Is-

land get shallow quickly as you enter and as the “wheel” gets close to

the bottom the barge can take a sheer . He then decides to slow her down

a little anyway because you never know who may be tied up to one of the

barges ahead . With this thought he issues a security call . He says that

the good water is to the ri ght and normally he would be about where the

scows are moored.

As the mate remains silent , the observer attempting to stimulate

him to talk , points out the rig ht rudder the tug is carry ing in order to
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maintain a straight course. The mate explains that is due to the

hawsers being used to make up the barge in the notch . The stretch in

the hawsers perm it the tug s bows to move abou t in the notch. Since

the tugs pushing forces are not exactly along the centerline of the

barqe , it is tending to go to starboard thereby requ~ ring rig ht rudder

to keep her “head” straight. For a l ong tri p,wire cables would be used

to make the connection more r i g i d .

The mate then notes that i t appears that the mooring buoy has been

“dragged” towards the shore. He bases this on his position relative to

the p ier ahead . He says he is in good shape where he is now . He later

speaks of a ground i ng c experienced in the area.

As the tug enters the ice the mate says he is on dead slow and mov-

ing rig ht along. Here he is refe rencing the strength of the flood curre nt.

As the scows are being passed the mate notes how he nav i gates in

the area : As he passes a wooden pier on the ri ght side , a coup le

hundred yards off , he keeps the beacon on the port side , there is good

water up to the beacon with rock on the other side , and using the bea-

con and the left corner of the powerhouse in the distance as ~ range , he

crosses the inlet. On the right a large sandsp i t sticks out towards the

channe l . He says if you get too close to that , the stern can “suck” in

and the bow sheers off and you can become grounded across the channel .

He later identifies the position of the sandspit as be i ng dead ahead as he

approaches the beacon ~o the port side.

The mate says he is going to take some more speed off since he is
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approaching a “bo ttle neck” and he must make a f a i r  t ide landing. He

says from he re on in he reduces way and just gives l i t t l e  “punches ”

ahead as he needs them to maintain steerage . The channel along the

docks is barely wide enough to permit the passing of the barges that are

norma l ly berthed there .

The observer rem i nds the mate once again to think-out-loud. This

time he doe s a credib le job. The reader is encouraged to view and listen

to this section . The “clicking ” in the backg round is from the steering

mechan i sm.

END OF TRANSIT
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NAME OF SHIP: S.S. Great Republic

ROUTE OF TRANSIT: East of Bayonne Bridge to Howland Hook Container
Terminal , Staten Island , N.Y.

DATE : A pril 28, 1977

SHIP’S DATA:

Registry: United States

Type: Container shi p

Size: DWT : 15,6914; LENGTH : 601’ ; BEAM : 90’

Draft : 28’

Propulsion : Steam turbine

Screws : One

BOARDING: Boarded with the Docking Master

TUG ASSISTANCE: El izabeth Moran - 14200 H.P. - Twin Screws
Marie Moran - 1750 H.P.

Summary of Points of Interest:

1. Background

The observers boarded the Great Republic with the docking pilot , off

St. George , Staten Island . The presentation starts east of the Bayonne

Bridge and is nearly continuous to the Howland Hook container terminal

on the east side of Elizabethport Reach , i mm ediately north of the Arthur

Kill  Rail road Bridge .144 The current is flooding into New York throughout

the trans it. From St. George to Shooters Isla nd , the current is fair

with respect to the shi p and from Shooters Is land to the ber th, the cur-

rent is against the ship. Vi s i b i l i t y  is unlimited and winds are out of

the northwest 18-20 knots.

4145ee Charts Appendix B , pp. LeB , l I B , l2B.
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current condit ions , such as is being ex p e ri era e d  in the  f i r s t  pa r t  of

this transit , he says , as an exanip 1 ’ , you mu ’. t g i v e  oi dt ’r s ‘di h e r  t han

you would in slack water , or ebb cur ien t , conditions , He c o i it i f l u (-s

by pointing out that the tidal currents flow in ar,d out of Newark Bay

via both the K i l l  Van Ku l i and Arthur K i l l . Thus , he’ n o t e s , t hat  ,i

shi p coming up the Arthur K i l l  , on the we. t ide oP Si., en I I and

and a shi p corning west in the K ii i  s can nec eac Ii ot her in t he vi c I ci it ‘,‘

of Shooters Island and both can he experie ’nc In st f a ir c u r  ro ut , i .e .,

with the current t I ow i rig wit h the forward moveme’n t o t t he hi p . lIe

further notes tha t the aids to nay i gat ion are coded in both the ki  I i s

and Arthur K i l l  as thoug h Newark Bay is the port of  .ill , i . e . ,  p l s i

ceed i ng west in the K i l l s  the red aids arc on the starbo ard si j t ’ of

the ship Un t ii you get bt \‘ond Shooters Is I and , then ~ he hi uk  aId s ale on

the starboard side.

The p ilo t i s asked to comment abou t the obst m t  I on-. to v I s  iii i i i  y

created by the several cargo booms on the main deck. Gener al l ’~ , he

says that they do create v i s i b i l i t y  problems , but t h i s  sl i  I p is riO t js

bad as many he has been on.

As he passe’s the wake danqer area • he orders h a l f  ahead, not i up

that the gangs are waiting on the doc k and • ‘ ‘ S i  uce ’ t lInt’ ~5 fflOflO~~, ue do

the best we can ’’ to deliver the vessel at  the docks ide in a mlii inium of

time . He says , ‘‘ there is nothing here that our wake , or spi c t ion , w i l l

bother until we get to the dredges ahead and then we w i l l  have to slow

down again. ”

He orders the Marie to get a line up on the port side as lie

I lE~A
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approaches the Bayonne Bridg e. The Marie has been with the shi p a l l

along. He then notes that ac tua l l y  both tugs are on the forward part

of the ship as opposed to the bows.

(The precise location of tugs , when they need to be secured to the
vessel by lin es , is dictated by the location of chocks , or bits on
the vessel .)

When asked about his position in the center of the channel , he ac-

knowled ges that he is in the center , but is beg inning to favor the north

side because it is marked by three buoys . The south side has rock out-

croppin gs , as does the north side , but has no buoys marking the rocks .

When asked why not , the pilot says simply “you can ’ t have buoys on

everything. ” He observes that years ago the buoys on the north shore

did not exist and only one lighthouse marked Bergen Point , now there are

two beacons and the old lighthouse is gone , with the rocks that it once

marked , removed to widen the point.

The pilot speaks of the silting problems in New York. Noting that

the rivers bring sil t  into the channels all over the harbor. Pointing

out the dredges ahead he explains that they are not improving the

channel , rather their function is to maintain the existing channel by

removing the silt.

As the shi p passes under the Bayonne Brid ge and approaches Shooters

Island (dead ahead) , the pilot speaks of the advantages of the radio in

assisting traffic at this intersect ion in arrang i ng safe passing situa-

tions . This is also the area where the currents are beginning to con-

verge.

As he begins to make the turn around Shooters Island , he points out

)I7A
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a beacon ahead of the shi p (R “16”) and a building on the Elizabeth-

port shore on wh i ch the word SINGER is printed in large letters. He

says by looking at the beacon and th t’ bu ilding “you can t e l l  how close

you art ’ to the edge of the channel .” He explains that the he,.con is

in lin e with the letter G indicating he is on the south side of the

channel, Had he been on the north side of the channe l the beacon would

have gener all y been in line with the water tower standing to the im-

mediate left of the building . As the shi p continues to sw i ng to the

ri ght the beacon “moves” across the letters and is generall y in line

with the lett e r R. Observing the tid e on a buoy to port , he says , t hat

in a min ute or two the bow w i l l  be in the current and the shi p w i l l

start setting to starboard . lIe orders left 100 rudder and is told h~

the helmsman that the rudder is lard left. The p ilo t responds , leave

her hard left and orders half speed ahead, sir. He explains that the

bow is into the current he referred to earlier and it is setting the

bow to starboa rd . Tha t is why the ship is not responding to the hard

left whee l with the eng i ne on slow . With the engine half ahead she w i l l

start to answe r the rudder.

(As noted elsewhere , the force obtained from a giv en rudder angle at low
forward speeds is importantl y dependent on the velocity of the screw
current. Increasing the RPM’ s of the screw increases the velocity of
the water flowing past the rudder and thereb y the force it can exert.
Since this force varies with the square of the velocity, doublin g vel ocity
quadruples the force.)

He says that go i ng to half ahead here , for a few minutes , is unde-

sirable if there are other shi ps around that can be adversely affected ,

but sometimes , he observes , you have no cho i ce if the shi p does not have
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sufficient rudder power at slow ahead to move her as needed . He adds that

when the shi p is large and deeply loaded it often takes time for the tugs to

work themselves to the prope r angle to exert the required force to move the

ship around , even though they can usual ly help to back the ship and with the

assistance of the ship ’s engine bring the vessel to a halt quickly.

The pilot then notes the tide on a buoy shown off to starboard and says

it is running straight up north bay (Newark Bay) . This is the approx i mate

area where the current from Arthur Kill and the Ki l l  Van Ku ll meet and often

cause a ship to steer irrad i caily.

The effects of the half ahead order given earlier are observed almost

at once and the pilot has reduced the hard left rudder to left 10° and finall y

to midship . He then refers back to the bea:on , the Singer building and the

watertank and points out that the beacon is now in line wi th the watertank ,

wh i ch indicates that the ship has set to starboard across the channel to the

north side. He continues the turn with left 10° rudder and observes that

the forward half of the ship is entering the current that is fair against

us , se tt in g off the d i ke dead ahead , and the after half of the ship is s t i l l

feeling the current going up into Newark Bay. All this tends to twist the

ship to the le f t .  He orders midsh ips and the shi p continues to swing l e f t

at an increasing rate as these latest current forces take over. He then

orders r i g~ht 20 0 to check the swing. When the swing is stopped he orders

midsh ’~ps the rudder.

I 1 9A
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(In the background the audible “clicking ” of the gyro compass can be
heard . Notice how the frequency of the clicking correlates with the
slowing of the swing of the bows, or head i ng . In low v i s i b i l i t y
conditions this can become an i mportant cue to a shiphandler in es-
tin i ating the rate of sw i ng.)

Wi th Shooters Island to our left hand , the pilot points out that

years ago the “channe l we are in now was not here”. All th e shi ps were

taken around the south side of the island (South of Shooters Reach) .

That channel ha’.. not been maintained , he says , and now he would not

try to take more than 22’ throug h the channel. He thinks may be thirty

feet to the shi pyard , but not beyond that.

As the ship continues in North of Shooters Island Reach , the p ilot

points out the Howland Hook container p iers across the land from Port

Ivory, which is just ahead on our port bow. He then exp lains how the

current being experienced from Port Ivory to Howland Hook influence the

nanner in whi ch the shi p is maneuvered for docking at Howland Hook.

(Unfortunatel y not all of this explanation was recorded due to the need
to replace the recording tape. The obse rver substitutes his recollec-
tion of what was said for the miss i ng portion in this written explana-
tion of the p ilot ’ s major points: The p ilot observes that we are
feeling the flood tide against the shi p and w i l l  be docking port side
to the’ clock , stelrlm i i)q the tide. In this case’ he can reduce headway to a
safe level while st i l l  coming ahead enough on the eng ine to maintain
steerageway. A~. he approaches the dock , he w i l l  check the headway with
the tugs unt il he is approximately in the docking position . He can
then let the port side tug take in it ’s line and move to the starboard
quarter to assist the tug on the starboard bow in pushing the ship to
the dock. Since the tide is against the shi p, the shi p ’ s eng ine can
be used ahead as required to maintain fore and aft position along the
dock,)

When the tide is on the ebb , or fair beh i nd him , the maneuvering

is different. With fair tide you must proceed from Port Ivory to the

docks -is slowly as possible. Headway is onl y enough to keep the ship

1 20A
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steerin g . In the invrted late v i c i n i t y  of the dock the pilot says he thinks

in term s of two separate o~~e rj t io ns :  The first is to remove all headway

from the ship sOoci enough to allow the norma l drift of the shi p to put

her i n t o  the approximate fore/aft position along the dock . The second

opera tioli involv es hav i ng the tugs push the shi p into the dock to get

the line s out. Ht’ notes that if the ship has too much headway a - it

approaches the doc k and it is necessary to go full astern for any ex-

tended t i m e , thi ri q s can get out of contro l . The shi p backs to port ,

the f~~w-~ swin g to starboard and the shi p can end up on the other side

of the channel .

As the ship approaches the turn at Port Ivory, the pilot observes

that with the flood against you this turn can provide quite a current

eff e ct for a Iorup shi p. Using a 75 1’ shi p with a 36’ draft , the

Pennsylv ania Sun , which is following behind us as an exanip le , he explains

the prob l ems: He says she must go as slow as she can . The current flow-

ing up Arthur K i l l  banks off a dock just off the port how out into the

channe l , As the shi p ’ s bows enter the turn , they come under the in-

I luence of this set of the current and tend to swing to starboard , while

the stern remains under the’ influence of the ori gina l set of the current.

As the ship continues to enter the turn , more and more of the shi p, from

fore to aPt is affected by this new current set. Under it ’s influence ,

the ship can he’ hard over , left rudder , but continue mov i ng in a straight

line until the overall length of the shi p is in the current , onl y then

she w i l l  respond to the rudder and come around.

12 IA
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As the pilot finishes the above exp lanation he says to the ob-

server , “See how they have all the booms up now?”

(Here he is referr ing to the cargo booms on the ship ’ s main deck that
are in the up pos i t ion  in an t i c i pa t i on  of sav ing some t ime in start-
ing the cargo un l oading operations at dockside.)

The p ilot goes on to observe that if we were on fai r tide and had prob-

lems getting stopped at the dock , he would not have the opt ion of go ng

on through the railroad brid ge i mmediately below the dock . He furth e r

observes that in Newark Bay you cou ld probably put the ’ sh i p on the

bank if you encountered this situat ion , but here , he says , you reall y

cannot because of the deep water from shor.’ to shore .

To illustrate his earlier point about the current set on t h~ Port

Ivory turn , he observes that at left 100 rudde r the shi p is c o n t i n u i n g

to go stra i ght ahead . He then orders left 20° and the sh i p begins t~~

respond . He continue s on this general point by observing that the saiire

kind s of curren t Set can be experienced in Hell Gate f~
6 There the cur-

rent is so strong that they “don ’ t go throug h Hell Gate bucking the

strength of the tide wi th a loaded tanker , we have fair tide or nom inal

t ide. We try to be in Hell Gate one hour before the predicted time of

slack water .  If we are a few minutes la te we s t i l l  have s lack  water ,

the tide has been eased up pretty considerably and it ’s the best time

to go through , but with fair tide , not bucking the tide. ” He observes

tha t this is difficult for people to understand . He says that they th ink

in terms of how you stop i f  you have to. But , he adds , you have less

occasion to stop. The p i lo t  then speaks of the t i da l  current e f f e c t s

that can be experienced in the channel between “Blackwe lls Island ari d

46 See Charts Appendix B , pp. 5B , 6B .
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Manhattan ”: 
4
~The currents can reach 4_3/1+ knots and bucking the tide re-

quires very careful steering . If yOU do not keep the shi p ’ s head ex-

actly to the current , it can push you sideways faster than you are going

ahead . Since i t is not safe to get the shi p go i ng more than abou t 8

knots your headway over the g round is only abou t 3 knot s . So it takes

a l ong time to get through there. Even , he says , if you try to go

faster , the tugs cannot keep up. So he concludes , we try to avoid

bucki ng t he full strength of the current there , also.

The p ilot orders half ahead noting that with the current against

us and the whee l over and slow ahead we were nearl y coming to a stop.

With just a “touch” of half ahead the ship responds and he orders the

eng ine to slow ahead once again .

He then observes that one of the cargo cranes over the south berth ,

presu rnael y where the shi p is to be docked , is in a semi—down position .

With the crane in this position , the shi p cannot be berthed at that - -

dock. Shortl y afterwards the crane is raised to the full up position .

The camera is moved to the port bridge wing as the p ilot continues

to maneuver slowly into the berth . The Mar ie is ordered to recover her

line and move to the starboard quarter. —

Accurately jud g ing the movements of a shi p that is nearl y dead in

the water is difficult. The pilot explains how he does this. First , he

is observ i ng the relationship of a tower located down river in Bayway

against the bridge structures just ahead of the shi p. The relative move-

ment of the tower against the brid ge allow s him to determine that he is

mov i ng slowly towards the dock , because of the w i nd effec ts on the s ta rboa rd

4
~See Chart Ap pendix B , p. 5B. Pilot is referring to We l fare Island.
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side of the shi p, even t hough the bows are pointed away from the dock

and the headway is in that d i rect ion . Next he observes any two objects

on the shore abeam of the ship , explaining tha t any two stationary ob-

jects can serve as a range. Using such a range abeam he can judge the

headway. The trick , he says , is to use th is combin ation of information

provided by the ranges and overcome the undesirable movements at the

right time . For example , the overhang of the ship ’s main deck is so

great that to land at this angle is to risk striking the bits on the

dock with the stern , or if the bow is in too much it can touch the

cranes.

The pilo t asks if anyone sees a “bridge sign. ” Here he is referring

to a marke r on the dock that tells him where the brid ge of the shi p shou ld

be positioned .

He establishes radio con tact with a vessel northbound , approach-

ing the Arthur Ki l l  Railroad Brid ge to inform him of his docking maneuvers

and advise that he wi l l  be out of the way in a minute or two.

The p ilot , judg ing that he is ready to b ring the bows in towards the

dock , orders the Eli zabeth 1 bell (half ahead). The engine is ordered

slow ahead and the Marie is advised that she should be all stopped. He

then orders 
~~~~ 

the engine and later backs slow astern to prevent further

forward movement of the ship. The Elizabeth is maneuvered from half ahead

to ~~~~~~~~~~ to half ahead. As the stern approaches the dock the shi p is

ordered hard left rudder and slow ahead. The Elizabeth is ordered , s top

and back easy to prevent the bows from moving to the dock too fast. He

l24A 
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continues to use the El izabeth to contro l the approach o~ t h bows to

the dock. As the shi p arrives parallel with the dock ~rid in the

approximately correct fore and aft position , he stops the eng ine ’, t hen

half  astern, then 
~~~ 

At thi s point he learns tha t he should t o ~~t

the sh ip ahead for po sition and he orders slow ahead. Lines are out

anu he continues using the tugs to hold the shi p to the dock and the

shi p ’ s er~qin e to position her fore and aft until the shi p i s  i n  f i n a l

position and lines are secured .

END OF TRANSIT
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NAME O F SHIP: S,5. Afri can Dawn

ROUTE OF TRANSIT: Pier 5 Brook l yn te Ambrose Li ght , Atlantic Ocean

DATE: May 5, 1 977

SH IP’S DATA:

Registry: Uni ted States

Type: Frei ghter

Size: DWT : 12 ,728; LENGTH: 572’ ; BEAM: 75’

Draft : 22’

Propulsion: Steam Tu~~~ine

Screws: One

— BOARDING: BoardcO ~. it h the Docking Master/Sand y Hook Pilot

TUG ASSISTANCE : Elizabeth Moran - 4200 H .P . - Twin Screw

Surinary ut Points of Interest:

1 . Back ground:

This is a ni ght transit. The camera is not sufficiently light sensitive

to permit full appreciation of the visua l scene . However , some fee l for the

JHfere nces between day and ni ght pilotage problems can be sensed by watchin g

the video and both the docking pilot and Sandy Hook pilo t do excellent jobs

in explaining their maneuvers.

The docking pilo t provides a good explanation of his undocking maneuvers

and the pace is impr essive.

The Sa ndy Hook pilot provides good informati on about the a d s  to naviga-

tion he uses throughou t the transit. A chart of the uppe r bay is help ful in

following his commentary. 48

48
See Charts Appendix B . pp. 5B , 4B.
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2 . t he’ V i  dt’o/Aud 1% ’ I’ e s c ’ i m  tat i on

1 he pi t’ ‘,c ’ im tat i t i l l ‘. t arts at 1 ‘100 hou i s  w t h t he uiitIo ~ k i ny maneuver. Al 1

I i i  ~‘- ~~ , i m e  I eat~ of  t ime ~It’~ L ami d t im,’ ship ’ s warn I nq wh I s t It ’ can he heard in

the I’ .k ku i ound . l i m e ‘. hi p i por t Ide t o t he be rt Ii I n s I ,ic k wa t e r and as she

I n to t he st i earn t lie I I ciod t i tiC , s t  I I k i ng t he s t a I - I ’ o,i i d quarter , w i I 1

tend tO push hei ’ si r  i i i owa ti’ . the clock. The mild j c i i p iob I em f o r  t hi undo k—

i iit~ i that om it e he’ v e ’.”~ ’ I i ‘, mov I m q  Int o f~~’ I I ood ~. u p~~’~ h~ p i lot mnu .

p l e vent  the t i n  e’iit Ii oiim s e t  t ing t Ime shi p i ni ci t l ie ’ end of t i m e p i e !  . Bi i et ly

he mmiami , i t j e s  t h i s  by I i i  ~ i hay i nq h~ t u q  , work i mC I cmii the ‘.tarti o .ii d bow , ‘ ‘ p tic lm ’ ’

the t ’ c ’ iv ’. t o  t he tic ut k • 1 if t I mmq t im , ’ ~‘ te ’ i im o f t  the do~k. W i t im ~lm i p ’ s eimq i m e ’

I u I 1 a.. t e m  ii she eiu i k I ~ ~leve ’ lops ste r uway . lie then fm.m ‘. t he t ug pu 1 1 .ind

I,i t e l  c i  o ‘. ove i I c~ t he po i t  bow a iii pci Ii t he how’ . ci t  I t he dot L . A ’. he

mm cit 0” i n Ii i ‘~~ p I an .m t I on i ll t he milanc’U ye r , I he ‘. Ii i p ‘ ci r a I I was  on 1 y a bcmu t 2 I

I or t , h ad it been .‘ ~ I t ’e t • or so , hr wou Id have’ needed an add I t I ona I t uq

work i mmq i t  the s I  I e l m  end ot t he doc k t o  l i t  t and htm l ci t h~ s t  e m of I the doc k

.is he ‘a k ~d out

A ? t er the ~h’~ I~ i mmq p i I~ t 1 cave ’. t he s hi p. a shot t conve I sat ion ~I eve I op’.

a he I i~ op t , ’ t  wo ; k i n i  over a ..mim , i 1 1 slm I p. Bec~~m i i sc ’ time ~,ime t ,i s not

I t  it  i r im t i _ I I i qht ‘.e lms i t  vi’ I t I ~ d i  ft i cci l t to i de nt  i f  y , d~~ al e  most t m? t ime

Oi ’jCe t ’ . i c t i ’ r r r d  tO Jut i nc1 the t ; a m m s l  t. Nevei thcl’ss , t i me ’ p il ot provides use—

I ul n I  ri ~~ t l o i m  about 1 _ ii md ii i , i  I k’. ,lnci other aI d ’. ~o imav i t~at  ion he i us i nq

I Ii ‘~ t lie point’ , out t hr i .mm mqr , ‘ ‘ ci i’CCIl 1 I qh t ‘~ 
‘ - 
, bob In tl us om m t lie

B i , - o k  I ‘,mm s h o t  r ,, m m d oh’.,’’ e’; I hat they ,m t e  a 1 I tt le hard ci ci’~e

i mm ~ t i nt hound iii t ime c h ,lnimc , l
ltt) 

Li et , i i m - e  \ - c ’ I I  mmmu s i tic ’ out oni t lie w i in of

I Ii,. I’, i ,l,ie N’ ..c ’c  t hem. Tf i l s t i k e ’ . your .it tent 1cm away , t o t  .m Im!ciii!eilt • till

t e l  w ,ii I h Ch atiim c ’ l . ‘~,‘e ( lm , im  t A ;’ pem ’d I ~ l~ , p.

I - ii’,
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wti.it I’ . ,ihead . Thus he tends to use Robbins Reef Li ghthouse and S t .  Peter ’ s

Chu rch st,’’ p le on Staten Is land . He acknowledges tha t they do not make a

p ei tec t range , but at lees’ hel p him find his way through Butterm ilk Channe l

un t i l t m t ’  cdl i  p ick up the ~30u 1 buoy , the turning buoy out of Buttermilk Cha nnel

i n to  the ‘ma in channel . He also observes that a l i ghted pier Just south of the

Stat em c oh I i t’erty Is hel p ful in determ in in g when you have cleared the shoa l

a m  ~‘.i tha I IC!. I n~iied i at ely south of Governors Island .

‘1 m . , d i o  ( r a n  , m i s s  ion Is observed from a distant vesse l the p lot flO t t’S

th ,i t the c ’~/ O i  r i d ~ I r cwim di ‘.tant vessels often interrupts the commun i cat ions of

iw t ’ s s e l ’ . w’’I kintj toqethe r i n  an area and i s one of the “obstacles to the job’’.

He s a’ , ’, ~ou .m e m mm ostly interes ted In comm unicating in 2-5 mile s , sometime S

up to t r im iii )~ ‘s , a r e a s . The point i s well i llustrated a couple minutes I~~tt’ r

when ,i St .m t en Island Ferry attempts t c m  call the ship for passing arrangements

,lIitI I • . over I dden by a ~i I s tance t t ansmmn I ss ion ,

‘\~~ the p i l o t  starts his turn into the main channel he arranqes a two

., j i i s t  li piss i lm a w i t h  the ferry boat and favors the red side of the channel ,

a m  .lcItid 1 ly c 1pemn i r ig the turn , after passing the ferry boat , to position eli lii S

S~~uil ’ of the ~hmarm n e I. Hi’ ~hocks the shi p ’ s heading and compares it to the

know n ii ,mn m m e I head i nq and says he ‘‘has ano ther 10
0 

to turn ’’ . At the same

t i m e  fit’ is  w a t c h i n g  a tug and tow approaching fro m abou t a hal t m i l e  away .

Ii, ’ o l is em Vt ’s that om i y e n ’ , clear nIghts a l l  th~ l ights appear brighter and tend

o blend both shi p .incl shore , together. He says then you must rel y heavil y on

th~ r l c l , m I (t i ave i ~l over look i ng a shi p 1 s ligh t . The video i s ‘‘breaking up ’’

s I cln,i I i  m m ~j tha t t iii’ (‘rid cit the origInal tape is approaching.

I 28A 
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The p ilot has been guarding channel 16 and hears a communi cation froim i

a shi p approaching Ambrose to board a pilot. The shi p ’s ETA indicates he

w i l l  arrive at the pilot station in one hour . The p ilot concludes that lie

is likely to mimect the shi p there at about the same time .

The pi lot points out the aids to navigation he is using. In our current

position the 11 24 1t arid ‘‘22’’ buoys , marking the left side of the channel , ca~m be

seen in the distance . The “24” buoy is the turn buoy just abea imi of the Constable

Hook Reach. He notes that the Robbins Reef Li ghthouse , and it ’ s fog si gnal in

inclement weather , is also used as aids in ma king the turn. The li ght on top

of the Marine Hospital on Staten Isl and is also visible (even on the video) and

the pilot says he has been using it all the way down the rm m ain chann el.

He observes that this is flood tid e and the time tankers often get um idi’m ~

way to move to the docks on the deep water (so he is extra cautious near anchor~

ages).

An outbound ship, Atlantic Star , slows down to avoid potential prob l em ims

with a ship turning in Gravesend Bay .5° By radio coimm niun icatio n the two p ilots

coordinate their speed to maintain their separation distance.

As the shi p passes Stap leton anchorage the p ilot checks for possible

anchorages for inbound ships and discusses the characteristics of satis fa ctory

anchorage “hol es” and the information he is receiving by obsemving the radar.

(This is routine practice among the Sandy Hook Pi lots. They pass the in lo rm mi atio n
along as it is needed.)

The presentation is concluded due to the poor quality of video.

END OF TRANSIT

50
See Chart Appendix B , p. 3B.
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NAME OF S H I P :  Tuqhoa t Pi ‘‘v i dence and Barge 1-30

ROUTE OF SHIP: F l u s h i n g  Creek to Metropolitan Dock
Grea t  Neck , I Is I ant i , N,~ Yor k

DATE: F e b t i m a r  y 2 7, I ~78

S H I P ’ S  DATA:

Reg i s t r y :  U n i t e d  S t a t e s

Type : 1 uq I) ’ l

S i z e :  Tuq hoa t — Leng th :  105 fort

B a rge  - Length: 275 feet; Capacity: 18 ,000 bb l s.

D r a f t :  Tuq — 1 1  f e e t
Ba r i o  — 7 1 ec t

Propulsion: Di e sel H .P, 1800

Sc rews :

BOARD I NG:  N — A

TUG ASSISTANCE: None

Su m mi m mi ar y of Points of interest:

1. Background

This job ii l u st i at e s wh a t  the tug people generall y r e f e r  to as ‘‘ creek

w o rk ’ . The Bar tic T-30 , p a r t i a l l y loaded with residential fuel , is picked

up in FIio.hi ng Crt ’c’k and mimoved to Gm eat Neck , Long i sland . The entire

move is p lanned and executed on the flood tide to permit enough water at

each dock to floa t the tugboat. The transit overall took abou t three

hours. Although the Fi u sh ing CreeL move appears on video to be the more

di f f i c u l t  portion of t hc ’ tr a nsit , it is not , according to the crew . The

apparent Iy wide open area at Great Neck is deceptive in the sense that

I 30A

-- - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- ~~~~~~~~~~~~~~~ 
. . - “--



the water shoals up  ayain st a very narrow and shallow channel practi-

cally all the way thr (’ugh the harbor to the docks.

A portion of Giea t Neck is I i  I !pd with ice vary i ng in t h ickness

up to 10” . No prob l ems are encountered , however , even though other tugs

in other sections of the harbor are experienc i ng difficultie s .

For this p r e s e n t a t i o n  the camera is located at the left hand steer-

ing p o s i t i o n  in the w lmrt ’ lhouse of time Providence.

2 . The Video/Audio Presentation

The ed i ted preser m tat ion starts with the approach to the barge in

Flush ing C ret’k, 51 The cap tain estimates 8-10 f ee t  of w a t e r  under the keel

and assume s the ch it ’t  eng ineer has pumped ballast from the tug , r a i s i n g

draft to II feet. This apparent discrepancy in water depth is not rt’-

solved . The barq c draft i s  about 7 feet. The barge is made up “on t bmt ’

hi p” to be nioved stern first. Both ends are shaped the saimme .

The Providence blows the whistle to alert the drawbridge operator.

The captain jokes abou t the fact that the dock to which he is tak-

ing the 1-30 is even he re di f f i c u l t  to get into than Flushing Creek . He

characterizes it by say ing that you must navigate in poor v i s i b i l i t y  by

following the ‘‘duck blinds ’’ . ‘‘If a guy ever took his duck blind hoot’,

you would be lost. ”

The drawbrid ge starts to open amid a brief discuss i on of the marine

ri qh t -of- wa y law. The captain says that they are not supposed to del.i y you

nmore than five minutes , but it does not always work out that w i~~ .

The captain notes that the 1-30 is abou t the widest barge that can

be brought through the brid ge “on the hi p”. Anything wider would require

51 See Chart Appendix B , p. lOB.
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the tug to push or tow the barge. In the case of the 1-30 there isn ’ t

a m iotch , conseq uently rigging it for pushing, or towing is at least a

30 minute job.

The mate comes int o the wheelhouse to relieve the watch . Not ice

the ca s ua l  manner in wh i ch  he obtains his briefing. ~ few key pieces

of infor inat ion f rom the captain , a look at the tide tables and the job

‘t a l  Is into place ’’ fo r him .

(After le a ving Flushing Creek the presentation is edited to save
vi ew ing t i m e . )

The Pr ovidence Is seen en te r ing  Great  Neck. The mate i n d i c a t e s

tha t he has slowed down because of the shoa l water on either side of

him . He also notes that a can buoy is out of posi t ion .

The nate says that of all  the jobs they do he d i s l i k e s  this Great

Neck job the nmost. He says he alway s seems t o  have trouble on the way

out , touching bottom and so on .

T h is  ice is 10” or so thick and is slowing the tug down as i t breaks

t hroug h.

The c a p t a i n  comes back into the whee l house.

Lat er the nm ate says the engine just slowed down . He suspects the

engin eer slowed it because it was sucking up mud from the bottom. Ti m e

ca pt a in  asks i f  “she ’ s pump ed up” , me an ing ba I I~~st  has been d i scharged .

TIme nate says he told them to do it some time ago .

A radio call from the company dispatcher question s where the f’r~mv i-

dence is l ocated . The dispatcher is probably in the process of planning

another job .

13 2A



As the Metropolitan doc k Is approached the p ilot notes hOw li t t l e

water there Is at low tide. He adds that the channe l is only as wide

as the tug and 5arge comb i nation . He identifies the dock Just beyond

the covered tennis courts.

The mate says tha t most of the creeks around the area have hi gh

water one hou r after h i gh water at Hell Gate. He observes that you try

to s ta r t  In about two hours before high water so you can get in and back

out again .

The mate ins t ructs  the deck hand , Fran k , that he w i l l  have to land

and back up. Throug hout the docking the tug ’s whee l is tu rning up mud

from the bottom.

END OF TRANS IT
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( E ~t t s’,t ‘ e  r~ i S In )
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F’I,-, r~1e S t,’’’~ 1’ roo k II .~ - - -  1 - , i , L , I
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