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Basically the marine chemist is a finder of 
facts with respect to the :ltmospheric and 
cargo residual conditions of tank vessch to 
be rep...ired. The practical duties of the 
marine chemist often go f<lr beyond the 
actual testing of atmospheres in closed spaces 
aboard vessels. On the rivers he is called 
upon to recommend methods of cleaning 
vessels following the carriage of specific car­
goes. He is called upon to recommend meth­
ods and procedures for handling various 
chemicals at docks and terminals. He is called 
upon to recommend types of safety clothes 
and equipment for use around specific car­
goes. He is often called upon as a source 
of advice and information, by the barge lines 
and the ship repairers, for a variety of 
subjects in connection with the transporta­
tion and handling of chemicals and chemical 
carrying equipment. 

He is fast becoming the liaison man 
between the wate r transportation industry 
and the chemical industry. This potential 
facet of his position in the water transporta­
tion industry was recognized by the marine 
chemist some 10 years ago and through his 
professional society, the Marine Chemist's 
Association, he developed an annua l seminar 
which, for the past seven years, has been 
held on college and university campuses 
throughout the United States. The last semi­
nar was held at the United States 3.1erchant 
:Marine Academy, Kings Point, N.Y. last 
June. The basic purpose of these seminars 
is to de .... elop and institute the necessary 
techniques for handling and testing tlle 
multitude of new hazardous materials now 
being transported by water. As an example, 
one of the more pressing problems discussed 
at the last seminar was the dcvelopment of 
a list of standard threshold limits for various 
toxic materials. 

There has never been a great amount of 
research done on the subj eet of tank cleaning 
and gas freeing, with respect to tank barges. 
Hmve\'er, Laidlaw, Spencer and Ayers, in 
1960, did a study on "Gas Concentrations 
in Cargo Tanks" which produced somc in­
teresting results. The first result they ob­
tained was that the simplest way to start 
cleaning a tank was to strip off as much 
of the residual material from the tank as 
possible prior to star ting a11y washing pro­
cedures. \\ThiIe this procedure sounds logical, 
it is quite often the usual procedure to 
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partially fill a tank with water as the first 
procedure in tank cleaning. 

The second facl they f01lnd was that tank 
washing did not materially lower the total 
gas concentration ill a tank. They al so found 
that where tanks contain residual gases, 
washing with an overhead Sl)ray system, 
consist ing of several nozzles, will produce 
a uni form concentration of vapor in a tank 
a great deal more Quickly than will a conven­
tional tank washing machine. 

It was also found that tile 1110st effective 
wny of rendering a tank sa r e was by dis­
placement; that is to exhaust the heavy 
layers of gas at the tank bottom to the 
point where the highest concentration is well 
below the lower explosive limit. 

Further investigation by the research team 
developed the in fonnation that a portable 
steam exhauster designed to be used in a 
standpipe was the most efficient way to re­
move the heavy gases from the bottom of 
a tank. 

Efficient evacuation depends on the ability 
to exhaust the relatively heavy gases can· 
centra ted at the bottom of a tank with as 
little disturbance and turbulence of the lighter 
atmosl>here as possible. The jet effect of the 
incoming air must be minimized and time 
given for the heavier gases, which have liquid 
flow characteristics, to find its way to the 
point of suction through the many obstruc­
tions in a tank bottom. 

By removing the heavier gases from a 
tank prior to washing it will be possible to 
send workmen in the tank with fewer pieces 
and less bulky safety equipment. 

With the advent o f the many new chemical 
cargoes being shipped on the rivers the 
procedures for gas freeing and cleaning 
barges are becoming more and more com­
plex. It follows that the need for extreme 
care and nccuracy on the part of lhe marine 
chemist is more pronounced than ever. :My 
colleagues and I are quite often criticized for 
requiring additional, and what sometimes 
appea rs to be unnecessary, cleaning on a tank 
barge. But let me describe one accident 
which occurred because a chemist apparently 
"went along" with a barge clcnner and did 
not insist that all slops and ballast be re­
moved from a vessel. 

A barge was brought in for repairs in 
one of the river areas. Upon examination 



on a February 15!h it was found to contain 
about one foot of water in the bilge with 
some wax-like substance Hoating on top of 
the water. The wax-like substance did not 
burn 0 11 test and no furthe r attempt was 
made to identi fy it. All tanks tes ted negat ive 
and showed no signs of gas. A certificate 
was issued by the chemist authorizing the 
yard to proceed with the repair work. lnci­
dentally, the last known cargo the barge 
carried was reported to have been benzene. 

Following drydocki ng and du ring plate 
removal work a fire sta rt ed in the bilge. 
One fireman was injured when he fell. 
Damage to the barge was negligible. Sam­
ples of the bilge water, the wax-like ma­
terial and of a solid mass found floating 
slightly below the sur face of the water in 
the bilge were t<lken to the laooratory. The 
hilge water samples were tested for fi re and 
Aa!'h points and were fOllnd 10 be negative. 
The wax-l ike mn teria l and the solid mass 
were examined and f ol1l1d to he frozen 
benzene and were highly combustible at in­
creased atmospheric temperatures. I f there 
had been a freak ri se in temperature to 45 0 l;". 
or above, which has been known to happen 
in February, the barge would probably have 
exploded with a resultant loss of life and 
property. 

The point of this descri ption of a minor 
fi re aboard a tank barge i:; 10 emphasize Ihat 
the marine chemist must not only con~ider 
the tank barge "as it stands," but he must 
also lake into consideration the changes that 
the heat of burning and welding operations 
will calise in the confined spaccs of a tank 
as well as the changes that a .... ariation in 
atmospheric conditions will cause. It is a 
part of the marine chemist's responsibility 
to anticipate such potential hazards. 

The specific duties of the marine chemist 
are confined to testing the atmospheric and 
residual contents of a tank barge. The 
chemist also has a moral responsibi li ty to 
point out other hazards and conditions which, 
in his judgement, may develop into a danger­
ous situation during a repair opera tion. 

One of the potentia l dangers which the 
marine chemist, through his education and 
training, can recognize is the hea lth hazard 
resulting from the breakdown of coating 
products due to thermal decomposition. The 
ne,,,'er plast ic coa ting materials ean be di­
vided into five groups: 
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1. Coatings v,,'hich are basica lly hydroca r­
bons and sometimes contain oxygen, such as 
polystyrene and phenol-formaldehyde. 

2. Coatings which con tain hydrocarbons 
plus chlorine. 

3. Coatings which contain hydrocarbons 
plus nitrogen. 

4. Coat ings which contain hydrocarbons 
plus fluorine. 

5. Coati ngs which contain metals, such as 
lead, zinc, chromium, carried in a plastic 
materi31. 

The products in Class 1 will break down, 
in the presence of high temperatures, to give 
off ca rbon dioxide, carbon monoxide, alde­
hydes and organic acids including phenol 
vapors. Fortunately the phenol vapors are 
so irritating that men will not tolerate con­
centra tions high enough to cause serious 
inj ury. 

The products in Class 2 will give o fT 
hydrochloric acid gas, which is rather irri­
tating as well <l.S being toxic. 

The Class 3 cootings may give ofT ammo­
nia, hydrogen cyanide and nitrogen dioxide. 

The Class 4 products are quite toxic when 
heated to thei r breakdown point. Between 
3500 and 800 0 F. the Auorocarbons give off 
fumes which cause chills and fever similar 
to metal fume fever, and above BOOo F morc 
toxic products are formed. 

The Class 3 and 4 products are rather 
expensive and thcir high cost li mi ts their 
application aboard ships and barges. H ow­
ever, some of the ni trogen containing resins 
of Class 3 are used in the manufacture of 
plastic ioams. 

The hazards of metal fumes, as found in 
the Class 5 products, are relatively we1l 
known. 

Good ventilation in the burning and weld­
ing a rea is a help toward minimizing the 
exposure of the workmen to toxic concentra­
tions of cOating fumes. H owever, ventilat ion 
is not the complete answer. The only truly 
dependable solution to the problem is sup­
plied air through a full face respirator. 

The application of coatings to the interior 
of closed spaces is a ' fie ld with which the 
marine chemist has recently become involved. 
Coatings such as vinyls, sa ran, epoxies, 
polysulfides, phenolic epoxies and inorganic 
zinc coatings are now commonly applied to 
barges as tank coatings. 
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All of these coatings, except the inorganic 
zinc silicates, reflui re a fl ammable type sol­
vent as a carrier. The MAC (maximum 
allowable concentration) of these solvents 
is in the range of 100 to 500 parts per 
million. Three types of hazards are found 
in the appl ication of coatings in enclosed 
areas such as ;lre founel in tank barge cargo 
compartments. These hazards can be classi­
fied as follows: 

1. Danger from fire or explosion. 
2. Toxic damage to workmen frol11 inhala­

tion of the solvents. 
3. Toxic or dcnnatitis hazard caused by 

contact with the resins or solvents lIsed in 
the coa tings. 

Tt has fallen to the marine chemist to keep 
these hazards under control through design 
and planning of air flows and by the 
maintenance of safe atmospheric conditions 
through continuous gas analyses. 

The marine chemist has no police powers 
with regard to the handling of vessels 
cont.:,ining hazardous materials, nor does he 
desire any such powers. His authority to 
act comes from his ce rtificat ion by the Na­
tional Fire Protection As~ocialion, and the 
requirements to lise hi s services are con­
tained as a condition of a number of the 
ship repairer's legal liability insurance poli­
cies. Tn relatively recent years thi s has been 
supplemented by policy action of the U. S. 
Coast Guard and the American Bureau of 
Shipping who have issued regubtions pro­
hibiting their personnel from entering a tank 
vessel lIntil a gas free certificate has been 
sccllred by the owner, agent or shipyard. 
More recently the Department of Labor has 
entered the picture through the Maritime 
Safety Branch of their Bureau of Labor 
Standards, requiring that gas free certifica­
tion from a certified chemist be obtained 
prior to \vorkmen entering spaces in which 
hazardous cargoes had been C<1.rried. \·Vith 
these insurance re(luirements, policy regula­
tions of the U. S. Coast Guard and the 
A.B.S. and the Department of Labor's 
safety rules, the marine chemist has 1I0W 
become, more or Jess officially, an integral 
part of the water transportation industry 
with respect 10 the carriage of hazardous 
materia ls. 

Some resea rch work has been done on the 
subject of transportation of chemicals and 
petroleum products by water but, to my 
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knowledgc, no seriolls, organized study has 
e\'er been made in connection with methods 
of cleaning tank barges for either change of 
cargoes or for repairs. 

The river shipyard, dtle to the rela ti vely 
small voll1me of tank cleaning, is economi­
cally limited in the amount of capital it can 
invest in a barge cleaning plant. It cannot 
resor t to solvents or "mother" solut ions to 
dissoh'e residues or wash down tanks be­
cause lhe yard cannot afford the capital 
investment refluired ior the variety of sol­
vents and chemicals that would be re<luired, 
much less the investment in a reclaiming 
plant and the necessary storage facilities. 
The yard is, of economic necessity, limited 
to water, steam, air and low cost cleaning 
compounds as the cleaning agents. Add to 
this the factor that most barge operators 
consider barge cleaning a non-producti ve 
expense and ti me consuming operation, and 
we have all of the ingred ients for inspiring 
lhe shipyard to engage in short-cuts and 
I1nsafe practices. \Vhile most of the ship­
yards resist thi s pressure to "get by" with 
the minimum amount of cleaning, the pres­
surc is always there. 

It is my sincere opinion that a research 
grant to some university, or other non-profit 
group, to conduct a study of processes and 
methods fo r cleaning various materials from 
tank vessels, lI sing the limited lypes of clean­
ing agents mtai lable 10 the shipyard, would 
be of immense val\1e to the industry by 1111-
cover ing methods of cleaning that would 
reduce the cost and time required to clean 
and gas free tank ba rges. 

The marine chemist's talents have never 
been fully utilized by the barge industry. 
There are probably a number of rea~ons 
why his talents and abilities ha\'e not been 
use-d more widely, and not the least among 
these reasons is the fact that the marine 
chemist has made no real effort to let the 
barge indu stry know the full scope of his 
knowledge and training. 

Some of the fields in which the marine 
cbemist is peculiarly welJ qual ified to consult 
and advise sh ippers and barge line carriers 
concern the characteristics of cargoes in 
bulk, whether the ca rgoes be considered 
hazardous such as acids, caustics, sulphur 
and liquified gases or whether they are 
such commonplace materials as grains, which 
are subject to heating and souring. 
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AnoLher subject is the compatibi lity of 
cargoes when moved in the same barge or 
in the same tow. The sa lvaging and recondi­
tioning of contaminated cargoes is an area 
in which t he marine chemist can be of parti­
cular help. The sa lvaging and recovery o f 
chemicals and other ca rgoes from sunken or 
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st randed barges is also ;U1 area in which the 
marine chemist's knowledge of the character­
istics of the various materials cou ld be of 
benefit to the carriers. These are only a few 
of the areas in which the barge lines and 
shi pya rds t..'l.1l find the marine c.hemist of 
immense assistance. 

A COMPANY'S LAWYER LOOKS AT THE 
MARINE SAFETY PROGRAM 

By GEORGE W. SULLIVAN 
Partner, Lilly, Sullivan & Purcell, New York, N . Y. 

As a lawyer whose practice has, fo r the 
past si xteen years, been more or less confined 
to the admiralty and maritime fiel d, I have 
h;HI an opportunity to meet and know sh ip' s 
ma<.;ters, officers and crew members of a 
n\1mber of mercham \'cssels. 

I sl>end a con -iderable part of my worki ng 
time going aboard ship (mostly in por t). I 
have Imd occasion to discu:;;s most phases 
of ships' opera ti ons with the men responsible 
for same. I have a lso had the opportunity of 
di scussing matters concerning ships' opera­
tions with the men assigned the du ti es of 
safety il1spectors, sa fety engineers anolor 
safelY directors of various steamship com­
panies and stevedoring concerns. 

Tn general, my work i<; con fined to what 
Illay best he called the aftermath o f the 
hreakdown of safe ope rat ions aboa rd vessels. 

Like the usual inexpert expert, I am not 
a t rained safety engineer ; I am not a 
licensed ship's deck officer; 1 am not a 
li censed marine engineer. 

I have observed safety programs in op­
era tion. I h;l"ve seen the end re<;ults of safety 
programs aboard vessels and I have ~een 
them operate beneficinlly and 1 have seen 
them operate detrimentall y. I want to empha­
~ i ze now that I believe a safety program is 
something that every steamsh ip operator 
~ hould have. H ow a spec ific operator ap­
proaches sa fety, of course, must be indi ­
vidual to that operator's needs (l 11d requ ire­
ments. 

Some steamship operations are li mited to 
the carr iage of bulk cargoes o r general dry 

cargo, and some handle a combination gen­
ernl dry and liquid cargoes. Thus, safety 
requ irements \vil1 vary wi th the nature of the 
trade. I will not try to single out ;:l.l1y 

particular type of operatCl r or particubr type 
of operation. 

I am direc ti ng my comments to the con­
cept of safety aboard ship. Every company 
should h:we a safety program, and with that 
thought in mind, I think 1 should add that 
my basic work is the protection of vessel's 
operators f rom loss as a result of accident. 
Most of the time, I find myself in the po­
sition of defendant's counsel. Once in a 
while 1 am in the posit ion of plaintiff' s 
counsel, and sometimes 1 am in the unen­
viable posi ti on of being both defendant's 
and plain ti fT' s counsel at almost the same 
time in the same case. This seemingly in· 
consis tent position occurs when, on one hand, 
we are defending a lawsuit and, on the 
other hand, in the same litigation, we a re 
taking the position as clnimrl.l1t against an­
other party whose fault, we contend, caused 
the incident, because of which our client 
was ini t ially sued; so that we are really 
representing one client , but in two posture;;. 
Stevedore contractors arc mo"t vividly aware 
o f the sort of case that falls wi thin this 
category. 

\.vhy do we even think about hav ing a 
special sa r ety program aboard ship? A her 
all, today the sh ips are carefully planned, 
designed and constructed. Amer ican mer­
chant vessels are, for the most part, subject 
to inspection by the U.S. Coast Guard. They 
a re also subject to inspection by the various 
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classification bureau representatives. insllT­
ance intcrests, cargo interests and other 
organizations whose interest is to make sure 
that a vessel is constructed, maintained and 
operated in such a manncr as to be the safest 
possible equipment that man can conceivably 
design for its intended purpose. 1bny stand­
ards are set and promulgated for various 
phases of ships' operations. 

The ship's Master, deck officers and engi­
neers are examined carefully by the U.S. 
Coast Guard before they are licensed to 
serve aboard ship. All of these things are 
most important and aU of these things occur 
day by day in the normal course of ships' 
operations UIlder the flag of the United 
States of America. 

Unfortunately, all of these fine procedures 
do not prevent accidents. Aboard ship you 
have people and people are not standard; 
they cannot be standard ized. Some people 
are very conscientious about the way they 
perform their duties and they get good 
results. Other people are not so conscien­
tious; they do not concentrate on the proper 
performance of their \-vork. The result is 
that you have carelessness and carelessness 
creates accidents. 

It is very difficult to determine. at first 
blush, what a man's pote_ntial will be when 
he is sent to a vessel for the first time. After 
he is there for a while, this can be deter­
mined by his superiors. Vihat usually hap­
pens, as I am sure you realize, is that the 
average vessel's complement is a combination 
of potentials, some good and some bad. You 
have some men aooard ,,,,ho just shouldn't 
be on ships. You have some men aboard who 
are exceptional in their working methods 
and their safety consciousness is of the 
highest level. 

\ 'Ve learn our native language as childrell 
and it becomes something that we have v.'ith 
liS at all times. A person learns to swim and 
it is said that he never loses this ability. As 
we learn. there are many things that are first 
acquired by a conscious effort but day to day 
usage of such 5kills and talents, so learned, 
become sub-conscious, or automatic. This 
should also be true \-vith safety and safety 
working procedures. Good safety procedures 
should become a sub-conscious or instinctive 
behavior. 

Aboard a vessel are often found people 
of different ethnic, economic and geographic 

26 

backgrounds, these people have to work 
together for the common purpose of taking 
a ship safely from onc port to another, load 
cargo, discharge cargo and various aspects 
of a vessel's ope ration. The primary impor­
tance of a safety program is to create an 
environment in which these men can work 
without being injured. The importance of 
safety, as far as the lawyer is concerned, 
is that it will create the ultimate defense of 
la\-vsuits. If there is no accident, there will 
be no lawsuit. 

To successfully defend personal injury or 
property damage suits requires a certain 
amo un t of sk ill, knowledge and training on 
the part of the lawyer. However, if there 
is no accident, no incident aboard the ship, 
you won't need this sk illfu l, trained, knowl­
edgeable, and in some instances, expensive 
defender in the first place. 

K ow, I didn't come here to talk myself 
out of business. I will have work, r suppose, 
as long as I am able to perform it to the 
satisfaction of my clients. But, then again, 
my work can be minimized. My work can 
be assisted, as well as the general welfare 
of all maritime workers, all by effective 
saf cty programs aboard vessels. 

To recover in a claim or lawsuit against a 
ship, there are certain things that have to be 
established by the claimant. Let us take, for 
example, the injured seaman. He has, as 
you undoubtedly are aware, t'\fO general 
legal bases upon which he can establish his 
claims. The first is the proof of negligence; 
the second is the proof of a breach of a 
' ... ·arranty of seaworthiness. l\~ egligence, for 
purposes of this discussion, is any act or 
omission that a reasonably prudent man, 
under the same circumstances, would not 
have performed or not have failed to per­
(arm. Unseaworthiness is created, primarily, 
by a defect, latent or otherwise, in the 
vessel's equipment or the temperament of 
its ere,\, (i.e. vicious propensities, etc.). 111 
the persent day concept of unseaworthi­
ness, a defect in the character of one of 
the vessel's crew, which, directly or even 
indirectly, causes an injury to another mem­
ber of the vessel's complement also creates 
a bases for a claim. 

You are all aware, of course, that long­
shoremen also fall within the general cate­
gory of merchant seamen, for legal liabi lity 
purposes, if they are injured aboard a vessel. 

• 
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Thcy do not receive mailllenance and cure, 
unearned wages and similar benefits which 
arc l>eculi.arly within the scope of the legal 
relief available to injured seamen. But, they 
can sue for negligence, 110t Jones Act negli­
gence, bu t common law negl igence as ampli­
fied by the general maritime law, and 
unseaworthiness just as a seaman can, if 
the injury occurs aboard a vessel and, some­
times, on a pier. This is a situat ion which, 
I am sure, has come to your attention on 
many occasions and occupies a great deal 
of your time, as it does mine, in you r day 
to day work. 

It doesn't take much evidence in a sea­
man's Jones Act suit to prove negligence. 
Our United States Supreme Court has ruled 
that all that is needed is a mere scintilla of 
evidence to establ ish negl igence in a mari­
time case. A sc intilla is like a hair or a 
thread or a feather st roke in its weight or 
implication. . a ve ry slight thing indeed. 
Abo. sllch sl ight proof of negligence or the 
slightest degree of unseaworthiness will 
justify a recovery of damages. As a matter 
of fact, today, in the resolution of compli­
cated medical fact questions where there 
is conflict ing medical ev idence presented in 
Court at a trial, the court or a cour t and 
jury will resolve the med ica l issues even 
though the judge is not a doctor, nor are 
the jurors doctors. They make medical con­
clusions from the evidence presented and 
these conclusions are binding in the case. 

I am stlfe that most of vou have heard 
reference to most of these principles before. 
1 [owever, ] came to talk of safety and how 
safety must be considered an important tool 
in the overall defense of mar itime claims. 
lawsuits and associa ted procedures. Thus a 
little insight into the legal basis for maritime 
claims is necessary. 

I previously suggested that sa f ety is the 
puq>osc for the activities of many organi­
zations, some created by statute, some created 
by agreement, such as Ihe American Bureau 
of Shipping. the 1\\ltional Safety Council , 
the Marine Inspection Division of the U. S. 
Coast Guard. the agenc ies responsible for 
the enforcement of the statlltes of the United 
Stales, the rules and regulations for safety 
in longshore work as distributed by the U.S. 
Department of Labor, the various interna­
tional convcntions for safety and the preser· 
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vation of life at sea, the safeLy rules of 
various city ~Uld staLe pori authorities. 

All of these entities are ill11>ortant and their 
published materials are most informative, 
but in essence those rules are printed and 
distributed not universa lly but to a selected 
few, and people concerned with the operation 
of vessels o hen do not see these different 
materials as a whole. They'll hear about a 
part here and a section there but they never 
see the whole picture. So what we've got to 
do is make the best use of these printed rules 
and regulations and give effectiveness to the 
purpose for which these promulgations were 
originall y prelx1.rcd. 

This brings li S, at last, to the safety prO­
gram. How do yOll present an effective 
safety program on board sh ip ? Hmv do you 
get the safety concept across to the people 
on shipboard? These are the people who 
have to run the vessels, and it is their safety 
that we are concerned with. 

1\ow, what is a saIety program? It can 
be a ve ry sligh t, once-o\'cr-lightly passing 
on by the shipping company ~mployer of 
broad platitudes to its employees. such as: 
"we shall work sa fely; we shall be careful; 
we shall not have accidents" or it can be an 
intensive, worked-UI) progra.m for use aboard 
ships that endeavors 1.0 lead people literally 
by hand from one place to another while 
they perform their duties. This Ia.ller type of 
program, I think, would slow down if not 
completely cripple efficient, practical ships' 
operations. The former type of safety pres­
entation accolllpl ishes very litHe. So we have 
two extremes and we want to find a happy 
medium. 

Some companies, T am sure, prepare and 
di stribute a manual of safety regu lations. 
This is very good, but people must read 
these safety regulations. They have to un­
derstand Ulem and then they have to put 
them in to efTect. This is where you run into 
trouble. You are dca ling with people. 

T, as most lawyers, am a little concerned 
about the preparation and distribution of a 
safety manual for use aboard ship. You 
already have the ru les and regulations of the 
official organization and the Quasi-official 
bodies to consider and comply witll. Actually. 
not everybody ever sees all thi s material in 
anyone working lifetime. Once the steam­
ship company undertakes to issue a safety 
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manual, it mllst undertake the responsibility 
10 see that its provisions are compl ied with 
to the letter. There can be no exceptions and 
there also has to be an effort in such a 
manual to cover every possible situation, to 
consider every possible interpretation and 
this is a task which is almost impossible to 
complete. It just can't be done. 

H owever, any failure to Cover all possi­
bilities or any failure to comply with the 
rules in the manual <Ill establish negligence 
ill connection .vith an accident, the circum­
~tances of wh ich may suggest a fai lure to 
comply \vith the requirements of the manual. 

\-Vhat is the alternative? Encourage the 
ships' masters to be responsible for safety 
;lboard their vessels. The master is respon­
sible for the ship, thus you've got to start 
with the captain. And now, one assumes, 
there is a man in the company who is 
designated as the person in charge of safety. 
He may work alone, he may have a sta ff 
of one or more assistants, depending on the 
magnitude of the operation, and the res[Xln­
sibility placed on his shoulders by his 
employer. 

Everyone involved in the satety program 
is seriously interested in doi ng the best job 
that he can and the deserved end resu lt is 
to be a safety program lhat wil1 permit 
efficient, pracl ical operation of vessels and 
minimize the occurrence of accidenlS. After 
all, accidents don't benefit anyone. They 
don't benefit the company, they don't benefit 
lhe man who is injured, and they interfere 
with operat ions. They cost money, and it's 
the role of a safety program to cut out 
accidents. No one, even a successful claim­
ant, ever really makes money from a per­
sonal injury. There is no wayan injured 
person can bellefit from being illjured. 

Now, if you don't issue a manual or 
pamphlets or brochures containing safety 
1"111es, how do you get the idea across that 
safety is essential aboard the vessel? I think 
you can present and promote safety by means 
of a personalized presentation, a sales pro­
gram, if you will. You start your work with 
the sh ip' s master, but you don't stop there. 
The safety director, or his appointed assisl­
ant, goes to the master and the ship's o(Ecers 
alit! discllsscs the pl1rpose of sa fety with 
them. First, make it logical. Don't say "You 
;;hall do so :1nd so, or A, B, C, D, E and 
then G will be the result." Descr ibe by every-
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day examples normal shipboard conditions 
and point out how potential hazard may be 
eliminated. Explain to them why it is im­
portant to eliminate the accident poten tials; 
why the company is concerned with acci­
dents; and why safety will be a benefit to 
all ship's personnel. After all, the ship's 
personnel are the people who may get hurt. 

Safety is not aimed solely at the avoidance 
of personal injury aboard ship, it is al so 
aimed at eliminating ship collisions and 
damage to cargo. The ship owner is certainly 
going to be concerned with this type of 
operational accident as well. A ftcr all, the 
safe carriage of cargo from onc place to 
the other is of vital interest to the ship­
O\\lner. This, then, is also one of the desirable 
end results of a safety program. 

Realistically, no one is going to be able to 
establish an effective program all at OllCe. 
You've got to build it step by step, l)late by 
plate. You \'\,ill have to ta lk to the same 
people over and over again, but if you 
start out with the master, then work down 
to the chief officer, the junior officers, junior 
deck officers, the chief steward, chief engi­
neer, the first assistant and talk to these 
people patiently ill a series of conferences 
and work into their minds the ideas that 
YOll want to establis.h as your shipboard 
safety program. Then when the captain 
walks on the deck and sees oil there, he 
will have someone "clean it up" at once. 
The fact is that he has got to be consciously 
aware that there is oil tbere. A man may 
walk by a patch of oi l three times and its 
existence will not register, in which event 
that persall has not reached the state of 
sa f ety·consciousness. 

I've been to many ships where thcre arc 
a remarkable Humber of accidents during 
the course of a voyage in a particular 
department. ]'ve also been to ships where 
there is a deck, or an engine or a stew­
ard's department that doesn't have any 
reported accidents f rom one year to the next. 
One factor is usuaJJy constant in sllch 
situations and that is the little turnover of 
pers0l11lcl. 

However, that there is the low rate of 
reported accidents can Llsl1ally be attributed 
to the department head. He's on top of hi s. 
\\lork, ltc's on top of his peopIe. Tt's 
often been sa id the best safety ])rogram is 
good, competent leadership or heading-up o f 
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a particular department. After all, saiety is 
common sense. Safety is good seamanship. 
Safety is good organization of work. Do the 
job the right way and that is the safe way. 
J f you know your job and do it well, you 
arc going to do it safely. Therefore the first 
step in the safety program is to encourage 
ship's people to do their work in a proper 
manner. 

I suggest that the shores ide staff safety 
Illan go to the ship at the end of each voyage, 
then look over the reports of accidents thMt 
have becn made during' the course of the 
\'oyage. He should also review the ship's 
repairs list. In the interest of safety, he 
should sec that the repairs are made before 
the shi p leaves the port or, at least if not 
then, before the sh ip sai ls all the nex t 
foreign voyage. To ignore defects in the 
sh ip's equipment is to ask {or trouble. 

Of course, the safety director must co­
ordinate his work \ .... ith that of the persons 
responsible for ship's operations and main­
tenance. He must emphasize to the men 
aboard ship and to the operator's shore 
staff that the repairs do not merely call 
for the expense of updating equipment, but 
the projected expense will help prevent acci­
dent ... I n absence of an accident, no one will 
know what was saved. H owever, the il1lan­
gible gain from an absence of accident is 
that no man-hours are lost, no slow down 
ill operations and no lawsnits. If there is a 
reduction in claims, the inSllr:lnce costs will 
be reduced, the company expenses wi ll be 
reduced, lawyers' fees will be saved. After 
all, lawyers' charges are an expense added 
to steamship company ol,crating costs. 

One often finds that everybody aboard a 
ship in lXlrt is very busy, or at least strives 
to give that impression, but there is always 
twenty or thirty minutes during the 8 a.m. 
to 5 1'.111. port \',;orking day, or even after 
,; I}.m., when you can talk to people aboard 
ship about safety. Ships work 24 hours a 
day, seven days a week and there is always 
somebody on board Illost of the time. YOli 
can gel together with the master and the 
Ship's oOicers, not l1ecess<lr ily as a group, to 
talk over ways and means of promoting 
~afety in the gene ral operation of the vcs~el. 
Once ),011 start the .. e t alk~, you'll fin d tllat 
you get some constructive thoughts from 
these people. I f you encourage them to think 
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"safety," they'll come lip with suggestions 
and ideas on their own. 

fl has been the practice in some steamship 
companies to encOllrage the ships' masters 
to organ ize a safety committee aboard ship. 
They hold safety meetings du ring the course 
of a voyage; they prepare notes of these 
meetings and send them back to the shore 
side safely di\·is ion in the ma in office of the 
company. This procedure shows a promotion 
of interest in safety, but] dOll't think it is 
a good practice to write up minutes of these 
meetings. 

At thi s point, I I11l1st tal k stri ctly as a 
lawyer. My li mited experience in Ihis con­
nection has been that the m3stcr and the 
department heads re ach the conclusion 
they've got to prepare minutes to prove that 
they had a safety committee meeting. It 
usually doesn't suffice that they report that 
on such and such a day they together, at 
such and such a time, discussed safety for 
:;uch and stich a period. They start talking 
abollt recent accidents aboard the ship and 
they talk about ways those acc idents should 
have been prevented. 

This nlay be a good idea, but it should 
not be written up_ These minutes arc avail­
able late r to be disclosed to all parties to a 
lawsuit and it will hurt the defense because 
sometimes a definitive, crit ica l ana lysis of 
the accident and the calise of the accident 
is written up. Also, the comments may be 
founded on hearsay or gossip and prove to 
be erroneous. The result may be a pre­
judgement of the matter before all of the 
facts are known. These faulty minutes may 
be used against the shipowner defendant in 
a lawsuit. The reports are business records of 
the shipo",,-ner and are binding on him. These 
comments at safety meetings are not alwa)'s 
based on a complete and thorough investiga­
ti on of all of the circumstances of the acci­
dcnt. It of ten hallllCns that the \'cssel's 
officers are embarrassed by the occurrence of 
accidents on the ship and they arc ready to 
blame everyone else but them<;c lves, even 
though some personal act of neglect on their 
part may have had something to do with 
it s occurrence. It's not a good idea to han 
.. afety meetings where ),011 have prepared 
writtcn statements of C\c(,ll~atiOIl of se]£· 
l'llllfcssiull o[ fa11lt ;lbout ;\cc i ~lellt s. 

s ugge~t tha t the safety director, the 
...;afety ellg ineer, the safety illspeetor, go to 
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the shi)) at the end of lhc voyage and visit 
each department head and di scuss the 
accidents that occurred in the depa rtment and 
~ 1I <;PCC t how they Illay be eliminated in the 
future. I f it is fault of equipment or fault 
ot design, something should be done to 
rClllove the ha za rd. Don't ri sk a second 
accident. Always bear in mind that anytime 
there is n lawsu it that involves a second 
accidellt will! a piece of ef[uipment it wil1 
be an emba rrassing development. Tn the event 
of a claim, the cla imant's attorney usually 
finds out about it. Someone is always avail­
able to ofTe r the comment "Oh, that same 
thing hapl)ened befo re, about three months 
ago, and they did nothing about it- now it's 
Ilappened again." 

1n the cour~e of hi s work, a safety director 
should be very circulllspect in what minutes 
and notes he prepa res. Once a lnwsuit s tarts, 
the company records are di scoverable by 
the other side. An inllocent comment can 
be interpreled 10 mean something other than 
what was intended and it may so be analyzed 
in a court proceeding. A II court actions arc 
adversa ry Ilroceedings. each lawyer repre­
sents a side wit h an interest. That interest 
is to win the case and it's all in the view­
point as lO what a IKlrticular comment or 
though t meant when it's put down in writing 
one day and read two years later in the 
courtroom. 

It's all ri ght 10 di scuss 3ccidents and their 
modm operandi and to think about them, 
but don't make copious notes. You arc not on 
a faull-finding mission when you go aboard 
ship to di 'icll sS acciden ts and how 10 prevent 
them. You arc there to find out what hap­
pened and how it can be prevented in the 
f llture and yOIl must do something about it. 
T o make :lccusatiolls and o fTer the comment 
that, "You were wrong and thi s is your 
responsibi lity" does 110t prove anything. 

T he thing to do is to lake steps to see 
that it doesn't h;l ppen again. Patiently talk 
10 the l)COple involved. Keep in you r own 
mi nd wh:'!t has happened, you know ... vho 
or what was wrong. Patiently discuss the 
oper3lioTl, the wo rk being done, the equip­
ment heing u ~ed and endeavor lO show the 
department head or the ofii cer in charge of 
the work how thi s acc ident could have been 
avoided and should be avoided in the fu ture. 
] f this is done oft en enough and is done 
long enol1gh and pa tien tly (the key word 
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in allY sa felY program is patience, because 
safety isn't going to work out in two or 
three months), it's going to develop grad­
ua lly over a period of years. r n the end, 
there should be the promotion of a conscious 
concept of sa fe o])erating methods, and you 
will find that you'll get more and more 
snggestions from ships' personnel as to how 
safety can be improved if you don't take 
the wrong tack with thel11. Don't put them 
on the spot. Don't have long written memo­
randa pCl ssing back and forth between the 
safety divi sion :1I1d the ships' personnel about 
who did what and 'which. Keep it 'ill/ormal, 
but keep it cotlstewl , 1t is a full time job. 

Another lhought I have is that the safety 
directo r of the COIl1])any should be respon­
sible fo r making informal safety surveys of 
ships and ships' operations. He shouldn't 
hm'e to rely entirel y on what the shipboard 
people tell him. H e should go down to the 
ship, look the shil} over, and make hi s own 
conclusions as to what is in good shape and 
not in good shape. )low, this doesn't mean 
you're going to rebuild a sh ip every t ime 
it comes to po rt, but look over the cargo 
stowage, look over the way work is being 
done. Check on the longshore operations. 

Don't wri te a letter to the stevedore and 
po int up hi s short comings, but teU a person 
in a responsible position in the stevedore 
contractor's oA-ice about what you saw. After 
all, the stevedore doesn't 'want to have acci­
dents either, The ship gets s ued by the 
longshoreman. The sh ip's owner, in turn, 
sues the stevedore because the steamship 
owner takes the position that the stevedore 
didn't do the job right, breached hi s contract 
by not performing hi s work in a careful, 
safe and workmanlike manner and in many, 
many cases the steamship company gets back 
part if not all Ihe money it may pay \0 an 
injured longshoreman on Ihe grounds tha t 
the shi l), being Ihe host, was held to be liable 
for the accident. Then it is proven that an 
operational faul t on the part of the stcvedore 
and his employees caused the accident. 

The safety su rvey should be handled 
informall y. YOtl make your own notes in 
pencil or ink, i( you wish, hut don't try to 
build tip a catalog of problems with each 
\'c'iscl. It may become a peftn;:Jllcnt record. 
After tile sa fety survey, talk to the master 
about yOllr findings and how to improve the 
situalion, lhen throwaway you r notes. DOlI 'l 



keep them. Don 't make a p<' rnKlIlent record. 
Whenever your safety survey suggests f o l ~ 
lowing through with somebody in a superior 
l}Osition in the steam~hip company, by all 
means do so. Don't hesit<1te to undertake this 
re~ponsib il ity, but a detail ed memorandum or 
repor t should be prepared only in the mos t 
extreme situations. instead, keep it informal, 
but keep in there pitch ing. 

Of course, the time will come when some~ 
body may say "\,yell , what's he doing, he's 
talking all the time. 1 don't know what he 
does , what do we pay him for? He docs 
a lot o f talking, but what docs he accom­
plish ?" Well, all right, i f this is true, )'ou're 
doing you r job but you've got to convince 
your superiors that this is your job, and 
your ove r all proof o f a job well done will 
be a reduction in the number o f accidents, 
reduction in losses. reduction in accident in ~ 
surance costs, reduct ion in general expenses. 

The claim department personnel ll1<1y have 
time to take it easy while you, :lS the safety 
man, may be work ing seven days a week. 
t wclve hours a day but, you must be get! ing 
results. Your job is to put the claim depart­
melll at ease. X ow, i f this begins Lo happen, 
then the safelY program has begun to assume 
and meet the obligation that is being imposed 
on it. 

You know, you call wn lk around sh ips as 
I havc, and you discover certain homey little 
touches-like t he crew hangs it s wet wash 
in the upper engineroom spaces to dry, or 
if it's a good, wa rm engine room, they may 
even stretch their clotheslines across the 
ma in g rating area. \Ve ll , this is something 
that you mll st stop. You ' ll never see it in 
port. You often have to go to sea to see it. 
I fowcvcr, once you have an accident tha t 
results [ rOI11 thi s, you cert<1inly know that 
you've got to tell every enginecr on a ship, 
and the master of a ship, that thi s is not to 
be done. 

Seamen are going to get hurt 111 ways 
which the safcty program cannot prevent. 
When the men are ashore on "legitimate 
shore leave" they o ften get hurl. A man 
who jumps out o f a window eluding a 
jealous rival for a fair bdy's hrl11d and 
breaks a leg 'can't be sm'cd by a safety 
program. The man should have been morc 
circumspect in his acquaint3nceshi l)S, SO he 
wouldn' t run into this haza rd. 
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Howeve r, we're ta lking about sh ipboa rd 
situati ons and thi s is where something may 
be accomplished. I say tklt sate ty is a con~ 
sc ious concept. i t has to be del ivered to the 
persons to be beneficial as a means of avoid~ 
ing pain ful injuries. ]n the fina l analysis, 
the master o f each vc!'sel mU Sl be the person 
who is responsible fo r the dcvelopment of 
safety consciollsness on hi s own ship. The 
succcss of :my safety program Tllust neces­
sarily depend OTl the interest shown by the 
master and the officers of the vessel in seek­
ing out and taking steps neccssary to correct 
unsa fe conditi011S and practices. It is not 
necessary that unsafe conditions and prac~ 
tices would immediately suggest the possi ~ 
bility of personal injury. Even if it is 
remotely possible that a pe rson would be 
inj urcd by the ex istence of an unsafe con~ 
<lilion, it should be el iminated. 

The same will hold lnle of an unsafe 
practi ce. Quite frequently, the sh ip' s per~ 
sonncl are not aware of the potential dange r 
in ce rtain day to day practices aboard their 
\'essels until after an accident hapllCns. Thi s 
is the biggcst hurdle to be ove rcome but it 
call be overcome by the progr:l1ll o f personal 
discuss ions and direct education of the ship's 
personnel. The vessel's officers must be cn­
couraged to make every e ffo rt to carry out 
thcir own duties iTl a safe t1l<1nner and, in 
that respect, serve as a good example to the 
unlicensed men aboard ship. 

You frequently hea r the term "good sca~ 

manshi p." Good seamanship suggests safe 
pract ices. \·Vhat is reasonable and prope r 
under the ci rcumstances, in all probabi lity, 
will be what is safe as well. During the day 
to day work aboard a sh ip, the vessel's offi~ 
cers must take it upon themseh 'es to see that 
any condition observed aboard the vessel, 
whether it amounts to an unsafe condition 
or an improper working proccclme, should 
be remcdied with the facilitics available on 
the vessel, and supplementary to that, cor­
rection o f defects, corrective instructions. 
shou ld be g iven to any of the vessel's per­
sonnel who is found to be carrying out his 
work in an improper manner. 

This imposes a high deg ree o[ care 0 11 the 
ship' s oAicers. The law docs thi s in any 
event. T he law requires that all possible 
measures bc taken to avoid accidcnts. -I t is 
part of the sh ip's supervi so ry personnel's 
duty to work s<l fely, and if they object to 
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this, thcy can't rea lly be considered to be 
completely effective in the performancc of 
their work. 

\Vh"t you arc I-ca lly doi ng, under the 
glli~e of a safcty 11rogram and in the fo rm 
of safety suggestions, is ask ing them to do 
their work in the proper, safe and efficient 
manner tha t one would expect them to do 
in the ordinary cOllfse without any sa fety 
inStrtlctions. 

To assist in the overall success of any 
:-;aiety program, til e master of the vessel 
will have to be the man responsible and ill 
fu lfi lling the requirements of this responsi­
bility, he should make frequent inspections 
of the en tire vesse l, including, but not limited 
la, the living quarters, engine spaces, deck 
spaces, holds, machinery, equipment, storage 
!'paces and, in so doing, be on the lookout 
fo r any condition that might suggest itself 
as being a possible cause of personal injury 
or even the illness of personne l. 

A safety program should not be restricted 
to the prevention of acc ident s. Tt also should 
be involved in the prevention of illnesses. 
1\ow, illnesses, a s often as accidents, are pro­
ductive of much personal inju ry litigation . .At. 
man who gets T.R working aboard the 
vessel will usuall y endeavor to support his 
claim for damages wi th the statement thai 
hi s li ving condit ions were unsat isfacto ry. 
Either they were too hot or too cold; the 
ioat! was bad; the gall ey was dirty; native 
long!'horemen were allowed to come aboard 
the vessel and li se loi let<; and make li se of 
crew mess facili ties, galleys and things of 
this nature. This mayor may not be true. 
J lowevcr, all efforts should be made by 
sh ips' personnel ofllce rs to prevent the bu ild 
Hp of actual foundation for such claims. 

An effor t should be made to fi nd out if 
the forced air venti lation or air condilion il lg 
system or other equi l}ment used to relieve 
heat or to re li eve cold in the living quarters 
arc aClUaJ ly wo rking as they should. 1 f not, 
l)rOmpt measures should be put into effect 
to eliminate these complaints. I ( the food 
is bad, peo))lc are going to get sick. ] t 
doesn't havc to be tuberculosis, it can be 
diarrhoea. J f the whole ship comes down 
wilh diarrhoea, you 're going to get a ship­
load of daims. 1t always hapl)ens. If the 
water comes through the pi pes into the 
faucets or the scu ttl ebutts in a dirty or rusty 
cOlldition, YOII're going to gel claims. 
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A man may be anl icted with the worst 
hangover ill the world Or he may have 
gastroenterit is produced by excess ive con­
slll11ption of alcohol, but he'll be the first 
to shift the blame from what he drank to 
what he ate aboard ship. 

All of these things, however, are pa rt 
of the day to day operation of the ves,eJ, 
in that sanitary measures and living cOIHJi­
tions should always be subject to scru tin v. 
The chief steward is only doing his j~b 
when be sees that there are 110 problems in 
thi s area. He is not doing the ship or any­
body a favor if he tri es to save the owner 
money by serving food that has begun to 
spoi l. H e may hav(' a good record as far 
ns his savings 011 the purchase of stores are 
concerned, but the savings will be paid back 
ten ti me5 over in claims because o f illnesses 
:-IS a result of ea ting slich food. 

All of this, in my opinion, is a matter of 
concern to the safety divi sion. T his is part 
of the program that has to be enfo rced by 
the sa fety d irec tor. The safety program 
can't stop with the finger-mashing, arm- tear­
ing, epidermis-ripping machine ry. 1t involves 
every phase of the operation and the effec­
tiveness of the program cannot be judged 
in immediate results. If you start with a 
sa fety program today, it wi ll not begin to 
prove its worth ulltil two or three years 
from today. 

W here docs all thi s leave liS as far as 
printed safety promot ional materials, sa fe ty 
meetings, posters alld bulletins are concerned r 
These a re time- hollored methods used ill an 
effort to promote safety aboard vessels or 
in the shore side indus tr ial il1st31 la60ns. 
There is really no difference between a ship 
al1d an industria l plant ashore, except that 
the ship moves from place to place and 
vis its foreign coullt rie<; and crosses the vas t 
oceans. The sh ip and the shore side factory 
have the same acc ident potential. You've got 
moving machinery, you've got metal walking 
surfaces, you have nrcas where accident s arc 
just waiting to happen and with the sl ightest 
ca relessness o f inatlent ioll 0 11 the pa rt of 
a seaman these circlltn<;tances will spring up 
and be the basis for the occur rence of all 
;1ccident. 

I believe bulletins, on most sh ips' bulletin 
boards, are good as long as they don't try 
to get too specific for individ ual situat ions. 
DOll' t print up definite instruct ion as to how 
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a definite job aboard ship is to be done. This 
will leave the implication that if it isn't 
done in just that way, you h;we a violation 
o( safe procedure. After <\11, if you consult 
experts as to what is the right way or the 
wrong way to load cargo, what is the ri ght 
way or the wrong way to conduct a sea rch 
at sea for someone that's fallen overboard, 
or what is the right way o r wrong way to 
Ol>c rate a vessel, genera lly, you 'll get three 
o r four different, and often opposite, opin­
ions 011 the point. 

So that to try and pinpoint specific prob­
lems and suggest solutions is to merely 
create a possible liability where llone might 
exist ordinarily. Your safety program and 
your own hard work are going to be used 
against 1'0\1 and wi 1\ be used to cause the 
,"ery thing you sta r ted out to prevent, that 
is, a loss to your employer because of a 
particular injury or illness t! l:l t's made the 
subject o( a claim. 

You can have your own visna.1 aid presen­
tations, if you want to lise them, in putting 
your ideas across aboa rd shi p. Visual aids 
and films are both good but in dealing with 
a work ing sh ip, you can't always effectively 
li se this form of presentation. In any event, 
do not leave such material aboard ship for 
others to use. 

r fee l that the di scuss ion with the captain, 
the deck olllcers, the engineers, the chief 
steward and other dcpartment heads, work­
ing bos!;cs and pe r son S of rcsponsibility 
aboard the vesse l , is the best approach. 
Sa f ety must become a person:li thing with 
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them, give thcm the idea that sa fe ty is part 
o t their job and they are required to use it; 
that you're just there to help them figure 
out \\'ays to do the job better aTld safer. 
This, to me, is the 1110s1 effective safety 
approach. and the safety director must take 
the responsibi li ty on himself to look for 
problems aboard ships while they are in port 
and to see to their correction without need 
of lengthy, written communic;ltions between 
lhe mas ter and the safety director and \'ice 
ver~a. 

My whole puq}Qse is to g ive you the idea 
tlmt safety is a living. working concept. It 
should be handled that way. A fter all, if 
everyone used real common sense in their 
work there wouldn't be any problem, but 
they are not going to think and act safely 
at all times unless they are encouraged to 
do so. The men aboard ship have ta lents, in 
thi s area, that they never knew they had. 
They don't know their 0\\'11 strength and 
you'd better help them develop these talents 
by discussions, by example, by continual en­
couragement. 

1t can't be done by strong cr iti cism. It's 
got to be done by const ructive criti cism. 1t 
can110t be destruction of spirit or will. 
You've got to be fair about safety develop .... 
ment and you've got to be f rallk; you've 
also got to be sincere. When you make a 
sugges tion that you find later isn 't followed 
through, don't hesitate to comment about it 
then. Ask for an explanation. Then encour­
age the person to look Oll t in the future to 
make sure that there isn't a repetition. 

SAFETY CONSIDERATIONS IN THE BASIC DESIGN 
OF U.S. MERCHANT SHIPS 

By J. H. L ANCASTER, Office of Ship Construction, 
Maritime Administration, U,S, Department of Commerce 

Tn considering a shi ) from the point of 
view of safety. it seems that the safety 
which is a product of basic design may often 
be overlooked, taken for g ranted, and some­
times even eliminated in repairs and conver­
sions. The distressing aspects of individual 
illjuries focus attention on local causes and 

the need for remedies. There are situations, 
which fortunately seldom arise, which never­
theless could be catastrophic if suitable 
forethought had not been applied. Through 
experience and codification, III any safety 
considerations are incorp ora ted into the 
basic design of a ship. 
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The scope o[ this paper is limited to COII­

~ i dcrations which affect the safety of the 
ship as the protecting vehicle for personnel 
and ca rgo. Emphasis is di rected to safety 
for dry cargo ships because of their pre­
dominance in 1he current U.S. ship replace­
ment program. OCC<1.s ional reference will be 
made to passenger ships which, in gene ral, 
have more SU'ingcll t requirements. 

Let us consider the basic function of a 
merchant !'hip. Simply stated. it is to del iver 
its cargo ( including passengers ) f rom po int 
of loading to point of disch:lrge in good 
condit ion. This requi res: 

1. A floa ting, uprigh t veh icle 
2. :" Jeans for controll ing Or position ing 

the vch icle 
3. Means for c;:!.rrying and protecting the 

cargo 
4. A cant inuous intelligence f unction­

receipt, determination, d isscminal ion of 
infofmation plus decision making 

5. P rov ision and maintenance of sh ipbonrd 
pe rsonnel and equipment required to 
C:lrry Ollt the forcgoing 

T he above items have a di rec t relationship 
to the sa fety of the ship as a whole which, 
of course, is fundamental to the sa fety of 
the individual. 

Directly opposed to thc foregoing requ ire­
ments fOf safe passagc are the general haz­
ards "lhich may be encountered at sea. These 
can be grouped in the following manner : 
1. Insufficient b u oyancy due to flood ing 

caused by: 

a. Structural fa ilure 

b. Coll ision 

c. Grounding 

d. Shipping of watcr through openings 
c. Mechanical fa ilure 

2. Illsufficient stability due to: 

3. Flooding 

b. T mpropcr initial loading 
c. Change in loadi ng under way by : 

( 1) Shift ing of cargo 
(2) Consumption of fuel 

3. rire 
4. Explos ion 
5. Loss of control of ship by: 

::t. Loss of power 

( 1 )P ropulsi ve 
(2) Electrical 

b. Loss of propell cr 
c. Loss of rudder 
d. Derangement o f ~ teeri ng gC;lr 
c. Derangement of ground tackle 

6. Loss o f intell igence (unc tions by: 
a. Loss of power 
b. Der::tngemcnt of equjpmclll 

7. Inj ury to or loss of personnel 
Though a !'hip might he const ructed by 

the mOS L sk illed of craftsmen, ::t nd though 
it mig ht be ITI<lnned by the mos t skilled o f 
mariners, it cou ld c;lsily succ llmb to one o f 
these hazards through lack of proper basic 
design. 

r or this reason, regulat ions ;lud standards 
affecting bas ic design ;lS well as construction 
and operation have been set U)) in this country 
and throughout the world to insure the 
inclusion of prOI)Cr criteri" of safety in ships. 
The fo llowing is a summary o f organi zat ions 
who participate di rectly in the establishment 
of shi p (and I"lCrSonnel) safety in the desig n 
stagc : 
I. By di rcct st;ltutory rcgula tion 

<I. The international Convcntion for the 
Safety o f Life at Sea-SOLAS (Ad­
ministered in the U.S. by the U.S. 
Coas t Guard) 

b. U.S. Coast Guard 
c. U.S. P ublic H eal1h Scrvice 
d. Fede ral Communications Commission 

2. By other requ irements such as insurance, 
pcrmission fo r pasc:age, subsidy, etc. 
a. T he Ame ri can Bureau o[ Shi pping 
b. Various ;lgencics for local and spe­

cial ized purposes such as the P anama 
Canal Aut hor ity, t he St . Lawrence 
Authority, the Sucz Canal Authoriiy 

c. The :Marit ime Ad ministrat ion of the 
U.S. Depar tment of Commerce 

d. The owner and his design ;lgent 
Having introduced the requirements for 

the safe function ing of a sh ip, the hazards it 
must endure, and the organizat ions concerned 
with overcoming those hazards via the de­
!'ign st::tge, let us now examine some of the 
featu res wh ich are dc ri ved from such basic 
de"ign considerations. 

It is difficu lt to think of a more basic 



de,ign requirement than that of the ship's 
Rooting, (buoyancy in the more technica l 
language of the naval architect) wh ich can 
be prejudiced by the se\·cral haza rds preyi ­
ow~ly noted. 

Slntctural failure has occasionally caused 
the loss of a ship. Hull scantlings are basic 
des ign information and for merchant ships 
are gene rally derived from the A BS Rules. 
Derivation of these values is uilimately based 
on l)ast successful design correlated with the 
calculated hogging and Su.1.gging stresscs for 
a wave height equal to 1/20lh the length of 
the vessel. Failures have almost always been 
associated with a local stress raiser condi­
tion, such as a sharp hatch corner, o r with 
material deficiency, such as notch brittleness. 
ABS Rules now specify a type of steel with 
notch toughness to with s tand alternating 
stresses in cold waters. Avoidance of local 
stress raisers is also covered by the rules and 
by plan approva l. Anyone who has been on 
a ship pounding and straining in a heavy sea 
appreciates the basic hull structural safety 
derived from these rules. 

Collision is another means Ot losing buoy­
;'tncy rapidl y. From the earl iest days of steel 
ship construction, a colli sion bulkhead has 
been required forward. It has taken time, 
however, to cope with the possibility that a 
ship might be 011 the receiving end of a 
collision, and to make effective provision for 
it. T his is accomplished through subdivision 
of the ship hy vertica l watertight bulkheads, 
so spaced that the flood ing of one or mOre 
of the holds Or spaces will not cause the 
ship to sink. 

The SOLAS convention of 1929, 1948, 
and 1960 established increasingly definitive 
requirements for passenger vessels subdivi ­
sion which have been put into U.S. law by 
the Coast Guard . The greater the size of 
the sh ip and the number o f passengers, the 
g reater the subdivision. 

For cargo ships, however, there is no 
SOL-,\S or Coast Guard requirement for 
subdivision. For subsidized U.S. cargo ships, 
the C.S. ).faritimc Administration, via De­
sign Memorandum 1\0. 1 signed by Admiral 
E. S. Land in 1937, has requ ired a factor of 
subdivision of 1.0. This means that each 
ship is capable of susta ining the flooding of 
one hold or space without sinking. Stability 
considerations will be discussed later. 

From time to time the wisdom of this 
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requirement is re-exam ined, since in some 
cases it limits the leng th of holds for specia l 
cargoes. Hut peacetime and wartime experi­
ence has just ifi ed it. )"I<ln), an Amer ican ship 
wou ld have been lost wilhont it. 

In all considerations affecting fl ooding and 
loss of buoyancy, every efTort is made to 
cope with the situation by pumping. I\equire­
men ts for bilge I)umps are standard with the 
Coast Gua rd and SOLAS. There is, how· 
ever, a degree of fl ooding beyond which it 
is impossible (or pumps to handle; subdivi­
sion carries on from that po int. 

One of the most effective llleallS of pre­
venting flooding due to grounding is the 
provision of a double bottom or the equiva· 
lent in a tank. ABS requires them fo r all 
ships 300 feet and ove r in length, and 
SOLAS requires a complete double bottom 
fo r passenger ships 249 feet or g reater 1!1 

length. Det Cl ilC(1 requirements ex ist as to 
thei r configuration, such as the limiting of 
the bottom surface of ally local well (some­
times necessary for conden&1.te pumps) to 
within eighteen inches of the skin. This 
and the other detailed requirements are im­
plicitly directed IO'wards tn<l. intain ing integrity 
o f the inner skin in case of deformation and 
puncture of the outer sk in through ground­
ing. Fortunately, double bottoms are also 
des irable for functional purposes, such as the 
ca rriage of h1ei and water and lhe provision 
ot a flat surface fo r the stowage of cargo. 

F looding can also occur th rough the ship­
ping of water through openings in the hull 
or decks in heavy weather or when the sh ip 
is in a li sted condition. The ideal situation 
is to have no openings, but th is is 1II1att<l.in­
able fo r practical reasons. Adeq uate hatch 
and often sideport openings are Cl necessit y 
for loading and di scharging the shi p effi­
ciently_ T he design and construction o f their 
covers and closures must be such that the)' 
are rugged and reliable in service. The SC I'll ­

tiny of all IY.1rties in plan approval is directed 
to thi s end. Olher requ iremen ts, such as stop 
and check valves for overboard di scharges, 
have their orig in in this fl ooding considera­
tion. 

The possibi lity of flooding due to mechan­
ical failure of the stern tube shaft seal is 
considered in the SaLAS requirement that 
all passenger ships have a 1ieparate compart­
ment around thi s a rea. On single sc rew 
ca rgo ships, thi s possibility is llsually taken 

35 



1965 Na tiottal Safl' t~, Cmlg ress 

caT-c of hr the containment of the shaft :t iley, 
the hulkhead ghllld, and the wate rt igh t doo r 
at the nft end o f the ('nginc room. O ther 
mechauical prolru:;.ioll!', snch as how thruster 
drive :;.haf,s and active stahi li zer shaft s, arc 
also examined from thi s lX1int of view. 

CJo~e1)' :lssociated wit h the foregoing 
discussion o f protection against loss of buoy­
ancy is the aspect of stabi lity. Tt is poss ible 
for a ship to remain buoyant and yet cause 
loss of life to its passengers and crew; the 
extreme caSe being Ihnt of a ship capsil.ed. 
The effects of loss of buoyancy and stability 
are Illu tually dependen t and augmenti ng and 
usuall y result in progressive fl ooding and 
s inking of a vessel unless specific prov i ~ ions 
have been made in its basic desig n. 

"Vi th rega rd to loss o f stabili ty due to 
flood ing, after assur ing buoya ncy through 
subdivision, as previously discussed, each con­
dition o f RO<X!ing is examined to asce rt ain 
how much stabil ity remains in t he damaged 
condition. T he worst anticil)ated service con­
ditions are assumed for the intact ship prior 
to flooding. Often the calcu lat ions show that 
there would be insuffic ient stability in a par· 
ticu la r service condi tion. Correcti ve measl1res 
are then devised to assure stability for these 
conditions in service through requ irements 
fo r fixed ball ast or the fi lli ng o f certain fuel 
oi l tanks with liqui d ball ast. Other features , 
such as longitud inal bu lkheads and tanks, 
which might prej udice sl<lbil ity in the dam­
aged condition are examined a nd cross-Rood· 
ing ducts are provided if the effect is serious. 
Here again as wi th subdi vision, stabili ty in 
the damaged cond ition is requ ired for pas­
senger vessels only by SOLAS and the U.S. 
Coast Gua rd . The Ma ritime Admi nistrat ion 
is the agency invok ing these requ irements 
for ca rgo ships. T he nel resul t is the same 
as for subdivision- a safer ship fo r peace­
time and a m ore able ship for nat i o na l 
cl ef ense. 

In suflicient stabi li ty can a lso resul t from 
improper loading of cargo, sh ifting of cargo 
unde r way, and consumption o f f uel and 
water. The load ing of C:l rgo and the pattern 
of consumption of fuel are items subject to 
the decision of the master. Accordingly. it is 
requ ired by SOLAS and the Coast Guard 
lhat the master be provided with sufficient 
information to determi ne the metacentric 
heigh t or stabili ty o f the vessel at all times. 
T he rCfluired incl ini ng of the sh ip ;l.t the 
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time of delivc ry checks it s inhe rent stabil it y, 
and the req ui red stabil ity bookl et is direc ted 
towa rd" cnabling- him to determi ne the sta ­
hility fnr other condition" of loading. The 
carriage of bu lk cargoes. stich as g r<l in , 
presents spec ial haza rds due to a possible 
shifting in hea vy weat her. Acco rdingly, l)ro­
visions for g rain or shi ft ing hazards are 
made-the net e flect being somewhat similar 
to that of swash plates in a tank. 

T he next ll1:ljor hazard is fi re, probably 
the most devastating and terrifying o( :til 
the peacelime hazards at sea. H ere, the ideal 
soluti on would be to have a ship built of 
fireproo f ma terial carrying fireproof cargo. 
T urning to reality , we try to cope with fire 
in the design stage th rough as ex tensive a 
use of fireproof mater ials as possible, con­
tainment, detection, means for extinguishing, 
and provisions for the escape of )>ersonnel. 
SOLA S and Coast GU:lrd requirements fo r 
passenge r vessels arc extensive and exact ing, 
whereas ('a rgo ship req uirements are less 
~ t ringen t. 

Regardi ng fireproof m ate rial s, SOLAS 
defines incombustible material as "that wh ich 
neither burns nor gives off inflammable va­
pours of sufficient quan tity to ign ite a pilot 
fl ame when heated to approximately 1382° F 
(or 750°C ). Any other materia l is a 'Com­
bustible ~'lateria l' ." For passenger vessels, 
the Coast Guard requires the extensive use 
of incombust ible materials for ceilings, lin. 
ings, furrin g. and insulation in accommoda· 
tion and service a reas. For ca rgo ships, the 
rules genera ll y discourage the use of com­
bustibles but do not specifically prohi bit them 
except fo r corr ido r, bulkheads and deck 
cove rings with in accommodation spaces. 

Containment is effected by the usc of fire 
resistant bulkhead:;., gene r a lly designa ted 
Class A and Class B, leaving the capab ility 
of preventing the passage of smoke and 
lbme up to the end of the one· llOur and the 
onc·half-hour standard fire tes ts respecl ively. 
O n passenger ships, ma in vertical zones not 
more than 131 fee t in length are establi shed 
through the use o f Class A bulkheads. O ther 
spaces wh ich present a fire hazard to accom­
modations, such as galleys, motion-picture 
proj ection rooms, and machinery spaces, on 
U.S. passenger ships are similiarly isola ted 
by this type of bulkhead, in conjunct ion wilh 
the use of a detect ion system and the use of 
incomhus tible material. I,'oreign p~sscnger 



ships by the SOLAS convention have two 
other methods of con~ lrllction from which 
10 choose. ~'f e l hod I permit .;; d i\ ' i ~ i olli l1 g wi1h­
in it zone hy Class B bu lkheads and docs not 
rcqu ire delec tion on s: prink lcr and fi re detce-­
lion systems. Exce pt for passageways in 
accommoda tion spaces ;lIld for emcrgency 
generator rooms, Cl :"l sS A Or Class B bul k­
heads are not required for U.S. cargo sh ips. 

Fire and smoke detection systems on U.S. 
passenger ships protect public space, cargo 
spaces, and other a reas which have high po­
tential for fire such as paint rooms, fil m 
lockers, and sto rerooms. Cargo ships have a 
smoke deteclion sys tem monitoring cargo 
spaces and other areas having a fire poten­
ti al. 

Comprehe nsive mean s for ext ingu ishi ng 
fires are required for U.S. passenger and 
ca rgo ships, with the more ex tensive requi re­
ments being fo r passenger sh ips. l\·[eans in ­
clude two or more fire pumps , an extensive 
fircma in and hose facility, fixed CO:. systems 
for cargo and other relatively inaccess ible 
spaces, Calor foam systems for boiler 
spaces, sprinkler sY'items for special passen­
ger sh ip areas, hand ex tin g ui she r s , gas 
masks, and olher por table fire~fightillg equip­
ment. 

Afeans for escape of pe rsonnel from fi re 
;lreas is covered in conside rable detail by 
both SaL AS and the Coas t Guard for pas­
senge r ships. J t is generally based on the 
principle that two sepa ra te means a re re­
qui red, and that access between the two 
wi thin the space protected l11ust not be re­
stricted. 

It should be noted that although the 
SOLAS conven ti on of 1960 accolllpl ished a 
great deal in upg rading world side shipboard 
protect ion against fi re, the requirements of 
the Coast Gua rd for U.S. cargo i\ nd passen­
ger vessels still resu lt in a higher degree of 
safety. 

The hazard of explosion seldom material­
izes on U.S. ships tociay, probably because 
of the st ringent ru les of the Coast Gua rd 
regarding the construction of pressure ves­
sels and the setti ng of safety valves. T his is 
a far cry frolll the ea rly river steamboat 
days when many a di saster occurred f rom 
hoiler ex plos ion. A lthough normally taken 
for g ranted, it is an impo r tant area which 
is protected by pruper basic mach inery de­
;;; ign coupled with proper operating practice. 
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O ther potenti als for explosion o r rupture, 
such as sh ips tanks and rccei\'er~, arc a lso 
close ly regulated by Coast Cuard niles for 
dcs:ign, construction, amI 1e!'ting. 

\'''ith the ship rea.;onably well protec ted 
againsl sinking, capsizi ng, fi re, and explo­
sion, it now becomes necessary to provide 
assu rance that its posi t ion afloat can be con­
trolled. The most obvious requ irement is tha t 
its propulsive and electric power be avail­
able. Equ.,Jly neces!'ary arc the requi rements 
that the propeller, rudder, steering gear, and 
g round t;1ckle be available and ill working 
order. 

Concerning propulsive power, there is little 
doubt that the safety of the ship is genera lly 
dependent on it and vitally so under certain 
condit ion!', Stich as a violent storm at sea, 
proceeding with a Ice shore, proceeding and 
maneuver ing in congested walers. A lthough 
there are ASS and Coast Guard ru les cove r­
ing various aspects of construc tion and mate­
rials used in mach inery and electrical com­
ponents and thei r system!', the reliability and 
consequent availabili ty of ('(Illipmenl 011 mer· 
chant ships depend greatly on the basic de­
sign, the integ rity and skill of the manufac­
t ure r, and u po n the operationa l a n d 
main tenance prac tices of the owner and 
crew. 

Historic:llly, where continuous operation 
of a plant depends UI)on a. COmponent, com· 
ponellt redundancy or sys tems back-up has 
been incorporated into the design. Examples 
of redundancy in marine power plant design 
arc numerous, such as boilers, auxi liary gen­
erators, feed pumps, lube oil pumps, fllel oil 
pumps, and fuel oil hea lers. Examples of 
sys tems back-up arc the auxiliary feed sys­
tem, lube oil g rav ity tank system, and auxili ­
ary ci rcu lati ng water system cross connec­
ti on. Some componen ts h:wc inherent re­
dundancy usable for operation at reduced 
leads sllch as cross-compound turbines, the 
two high-speed trains of reduction gears, and 
lhe tubes in heat exchangers. Many of these 
features arc currently being re-examined and 
the lechniques o f reliability asse<:sment are 
beginning 10 be applied, hOf1efully to obtain 
rationa l, compara tive answers to the prob­
lems. Carrying on with the pioneering efforts 
of the ).lavy, the space, and the electrica l 
industries, the Society of Nava l Arch ilects 
and Marine E ngineers has establi shed a 
panel to assist in the development of mean· 
ing(ul methods and criteria for the marine 
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industry. The emphasis i s definitely on 
"meaningful" since, as every student in first 
year algebra knows, it is quite possible with 
a very smail amount of algebraic manipula­
ti on to prove that "one" is equal to "two." 

The problcms inherent in the increased 
use of central ized cOll trol deserve specia l 
llote. To date, in thi s count ry, definitive 
rules and regulat ions have not been adopted 
because of the controvers ial issues involved. 
A BS has issued a guide, and the Coast 
Guard has proposed a set of tentative regu­
lations. At present, hov,,'cver, the official 
status of these documen ts is purely "ad­
visory." !'\evertheless, from these past sev­
eral years of development, severa l funda­
mental principles for safe design have 
developed. First, local control v"hich by­
passes the centra l control system must be 
provided to permit continued operation in 
case of system failure. Second, control s)·s­
tems must be designed on "fai l safe" prin­
ciples. Third, sufficient man power must exist 
to bring the ship safely to its destination in 
case of COml)lete failure of the centralized 
control system. 

\ Vith these broad principles in mind, the 
designer must advance into the basic design, 
cre:H ing a system which is adequate and 
safe (or the intended manning but which is 
also economic. It is entirely possible to truly 
automate every co 111 po n en t, every valve, 
every sys tem using complex monitoring, feed 
back, and computer technology. At the pres­
ent time, however, the cost of such a system 
would be very high. Furthermore, the intro­
duction of the additional equipment and the 
many safeguards creates greater opportunity 
for control system failure and false alarms. 
Reliability ::malysis can be a useful tool in 
aiding the designer to reach a proper de­
cision. 

Returning to the consideration of me..sures 
which have been adopted in tbe basic design 
t.o assure continuolls propulsi\'e power, to­
day's plants are dependent on electric power 
for continuolls operation. Two full-size ship's 
service genera tors are the refore required by 
Coast Guard rules. Furthermore, an emer­
gency generator outside of the machinery 
SJ)ace is need cd to supply vitaJ lighting, com­
munication, and other serv ices. It is evident 
that electric power is so vital that redun­
dancy plus back up is used to assure its 
availability for vital services. 
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The propeller and rudder are also obvi­
ollsly necessary for ship control, and the 
adequacy of design is closely controlled by 
ABS rules and plan approval. 

The vital nature of the steer ing gear and 
its control system are recognized in the ASS 
and Coast Guard requirements by the re­
quirement for back lip or redundancy. ~·rost 

units today are designed on the redundant 
principle (with the exception of the hy­
draulic ram itseli) with two power units, 
two control systems, and two separate pov .. ·cr 
supplies. 

As a last resort in coastal and inland 
waters. the anchor can be lIsed to control 
the ship's position. It is, of course, most 
often used in a routine manner. Here again 
ils importance to ship safcty is reflected in 
the ABS requirement that all ships have two 
bower anchors. The importanl function for 
the safety of the sh ip is to get the anchor 
down and the chain out. It is s igni ficant that 
the function of recovery, whi le very desir­
able, is not redundant a11(1 only one power 
unit for the anchor windlass is required. 

Having endo\"'ed the unsinkable, upright, 
fire and explosion proof ship with reliable 
means (or cont rolling its position, it is now 
necessary to provide an intelligence capable 
of directing the movement of the sh ip and 
making the decisions required by routine and 
emergency sh ipboard situations. In a general 
sense, this is presently accomplished through 
a man-machine relationship informed by an 
externally orientcd information system plus 
an internal information system. The external 
in formation system includes r:ldiotclegraph, 
radiotelephone, radio direction finder, radar, 
Loran, and facsimile systems as well a.:; 
flags, whistles, horn, searchlight, and blinker 
light. It is interest ing to note that the radar, 
Loran, facsimile, and UHF systems are not 
required by SOLAS or the F.C.C. Their 
presence, however, in foul weather and in 
congested waters is indeed an aid to the 
navigation of the ship. 

The internal information system includes 
the engine order telegraph, alarm systems of 
all types, rudder angle indicator, watch ca ll, 
data logging, and numerous other systems. 
Vital systems for ship safety such as the 
engine order telegraph or bridge to engine 
room servo-system for centralized control 
are fed from the emergency bus and also 
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have a back up sy<;(CIll o f \·oice tubes or 
sound powered phones. 

The rcview has becn concerncd with the 
safety consideration, in basic des ign directed 
towards keeping the ship intact, cont rollable, 
and inhabitable as a vehicle. J £, however, 
disaster should strike, prov ision is made to 
abandon shi p. The st ringent rules of the 
Coast Guard and SOLAS regarding the pro­
vision, const ruction, equ ipping, :111d launching 
of lifeboats and other life-saving equipment 
define closely what the basic design must 
illclude, Amongst other reguJatiollS, the latest 
rules rC(luire that ~t1fficient lifeboat capacity 
be provided on each side to accommodate all 
persons aboa rd a cargo ship plus liferaft 
capacity for at least one-half the LOtal C0111-

plement. For passcnger ships, the impractica­
bility of such a provision is recognized, and 
lifeboat capacity is provi.ded 011 each side 
for one-half the number of people aboard 
with an additional provision for 25 per cent 
of the total number of persons in the form 
of lifcrafts . In this sense, it is somewhat 
safer to travel on cargo ships. 

\o\Ihat can be concluded from this discus­
sion of safety considerations in the design o f 
U.S. merchant ships? 

The first conclusion is that, in addition to 
detailed considerat ion for individual safety, 
broad and f undamcntal considerations of 
safety are incorporated into the basic design 
of U.S. merchant ships. 

The second conclusion is that a "completely 
safe" ship is not feasible. A recogn ition of 
the other factors invoked is always neces­
sary. For illustration, a "completely safe" 
ship from the point of ';ie\"i of subdivision 
would have vcry close spacing of its bulk-
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heads but would not be able to carry cargo 
of any magnitude. On the engineering side, 
the "completely safe" ship would have at 
least two propellers, two rudders, and two 
machinery plants. 1n competiti\'e situations. 
th is wou ld be disastrous. The decisions to 
be made for ships in thi s respect are little 
di fferent f rom those which are 1l13de for 
ot her modes of transportat ion. 

The third conclusion is that there is al­
ways a cons iderable amount of evaluation 
required of an owner and a designer to 
match dilTercnt degrees of protection against 
the effectiveness to be realized and the eCO­
nomics of the situation. It is not an un­
hea lthy a ltitude to examine a\l features in­
cluding Ihose of safely with an economics 
probe. It would be, however, very unhealthy 
to render a decision in such matters on eco­
nomics alone. The necessity for regulatory 
participation in sa fety matters or iginated to 
a large degree from this type of approach. 

The fourth conclus ion is that U.S. mer­
chant ships today incorporate the highest 
standards of safety in the world. There is 
little doublt that thi s contributes to the 
higher cost of U.S. ships. This approach is 
derived from and supported by the average 
American's concern for sa fety of personnel. 
It is also possible that in the long run the 
ex tra investment pays off with a lower casu­
alty rate and with ships better equiPI>ed for 
national defense. 

It is gratifying to note that the upgrading 
of the international safety requirements of 
SOLAS at the 1960 and previous conven­
tions was grea tl y influenced by the U.S. 
position 011 safety. Jt is an international 
accomplishment in which the citizens of the 
United Stales can take pride. 

A REVIEW OF MARINE CASUALTIES 

By CAPT. W. C. FOSTER, USCG 
Chief, Merchant Vessel Inspection Division 

U. S. Coast Guard Headquarters, Washington, D. C. 

A rcvic'\.v of recellt significant marine 
casualties has become a recurring part of 
the Coast Guard session of the National 
Safety Ce'l1gress. As representatives of the 

marine indust ry, 1 am sure that you are 
aware that the maste r of the vessel involved 
in a tn<lrine casualty is required to make a 
report to the Coast Guard and the case is 
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investigated to determine the cause to the 
extent possible. Upon completion of the 
casualty investigation involving a commercial 
vessel, the loca l marine inspec tion otlice 
forwards the record of the investigation to 
the commandant. 

The Casualty Review Branch within the 
JI,·ferchant Vessel Inspec tion D ivision of the 
Office o f 1.fcrchant ~iarine Safe ty is directly 
responsible for the clI stody and rev iew of 
these records. Its prima ry function is the 
:lI1alysis o f the accident and the compilation 
of stati sti cs for use in the de\'eiopmen t, 
improvcment, and enfo rcement of materiel 
and operational standa rds. After abstract ing 
and coding the varied informa1i011 from the 
reports for automated data processing pro­
cedures, the cases are reviewed for con tent, 
accuracy, and policy in conformance with 
established laws, regulations, and merchant 
marine safety directi\'es. T hey are also re­
viewed to determine what further action, if 
any, should be taken. 

If the invest igati ve report revea ls a tech­
nical or engineering problem involving elec­
trical equipment, boiler or other machillery 
equipment. li fesaving appliances, hull struc­
Hires, or doubtful stabi li ty, it is re ferred to 
the Merchant Marine Technica l D ivision. A 
rather recent addition to th is Division is the 
Chemical E ngineering Branch which con­
cerns it self with the problems enumerated 
in the transportation of chemica ls in bulk. 
Similarly, if it concerns the inspection or 
manning of vessels, it is referred to app ro­
priate personnel within the Merchant Vessel 
Inspection Division. If it involves personnel 
ilcrion concern ing licensed or doc umented 
si:::amen or state pilots, it is ref erred to the 
Mcrcha.nt Vessel Personnel Divis ion. In 
addition. it may be referred to the OAlce of 
Or)(~rations if it concerns cargoes within the 
pllTview of the Dange rolls C:l.rgo Regu­
lations. 

Tnform:l.t ion from these repor ts is often 
refe r red to variolls Advisory panels of the 
tv[crchant Marine Council and to indust ry 
associations. 

The Casualty Review Branch also main­
tains liaison with many gover nment a l 
agencies which have a direct interest in 
vessel operations and allied marine industries. 
The Casualty Review Branch maintains s ig­
nificant in terest in activities involving mer-
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chant marine safety which are too numerous 
to d iscuss at thi s time. 

The frequency ra te of marine casua lties 
has remained fairly constant fo r a number 
of years. During the past year. however. 
there has been an encouraging reduction in 
the numbe r of casua lties which have resu lted 
in loss of life. Although sheer coincidence 
may aCCOU1lt [or a portion of this reduction, 
there is ev idence that the increased usc of 
bridge-to-bridge radio. inspection of :lging 
vessels conducted by the traveling inspec­
tors, and greater utjlization of the infoTlna­
tion gained through the investigation of 
marine casualties have ]>Iayed a significant 
part. Further, the use of automated data 
processing has permitted problem areas to 
be scrutinized on a recurring basis. 

Fiscal Year' 1963 

There were 2134 vessel casualties such as 
collisions, founderings, fires and explosions, 
and ground ings reported and illve~ li gated by 
the Coast Guard Marine Inspection Offices 
dur ing Fiscal 1963. O f these casualties there 
were 8+ cases in which a total of 230 
American or forcign persons lost their lives. 
It is readily apparent that deaths as a result 
of casualties to fishi ng vessels and towing 
vessels, 68 alld 58 deaths respcctively, are 
most significant. 

Founderings and caps i z in gs of fishing 
vessels accounted for 47 of the 68 deaths. 
The mos t notable fishing ,·esse! founde ring 
was that of the Midnight S1tn which a lone 
accounted for II lives. Founderings and 
capsizings of towing vessels accou nted for 
18 deaths with the founde ring of the G-wcn­
doline Steer's on Long Island Sound claiming 
nine of these lives. 

T owing vessel.. colliding with pleasure 
vesse ls remains a problcm on our inbnd 
waterways with ni ne of these casualties 
accoullting fo r 13 deaths, while other col­
li sions involv ing towing vessels accounted 
for 24 lives. The most notable col1 i ~ ion in­
voked the ~Torwegian t;lnk vessel Boh('me 
and the uninspected tug Bottnie D pushing 
fOllr tank barges in the Mississippi Ri ver 
wherein 20 crewmembers on the flame en­
g ul fed tank vessel perished. 

The di sappearance of the molten sulphur 
carrie r, the Marine S111phur Queen, ac­
counted for the g reatest single loss, with 
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a lot,,1 of 39 persons missing and presumed 
drowned. 

Explosions and fires on board tank vessels 
and tank barges killed 12 shore workers and 
olle crewmembcr. Casualties involv in g 
fre ight vessels were insignificant with only 
one death as a resul t of a ca rgo fire and 
one dC;:lth as a result of the material failure 
of a to\ving shackle wh ile being used with 
a nylon hawser. There were no passenger 
lives lost during thi s year as a result of 
ma rine casualties to large inspected passenger 
vesse l". 

Fiscal Year 1964 

During Fiscal Year 1964 the re were 2308 
vessel casualties such as collisions, founder­
ings. fires and explos ions, and groundings 
which were reported and investigated by the 
Coast Guard. Of these casualties there were 
93 cases in which a total of 191 Amer ican 
Or foreign persons lost their lives. Once 
again, deaths as a result of casualt ies to fi sh­
ing vessels and towing vessels accounted for 
a high number of the total, 69 ~l.lld 43 
respectively. Twenty-seven cases of founder­
ings or capsizings o f fi shing vessels accoun ted 
for 51 of these 69 dea ths. 

Towing vessels' founderings and capsiz­
ings accounted for I j lives. The most nota­
ble ·was the disappeamnce of the Meitowa.!' 
with the loss of fOllr lives off the east coast. 
Severe weather conditions, the age of the 
vessel, lack of adequate watertight closures 
and lack of stability were contributing fac­
tors to the loss of this vesse\. 

Colli sions with pleasure vessels and other 
coll isions accounted for 23 of the 43 li ves 
lost in casualties involv ing towing vessels. 
The most noteworthy collision involved the 
Rebel 1" wherein the unlicensed operator 
whi le on watch alone, in the middle of the 
night, lost consciousness, wilh the result that 
the tug and tow veered from the intended 
course and crashed into the Lake Pont­
charlr<l. in Causeway. Immediately afte r, a 
bus plunged through the openi ng into the 
lake wit h the resultant loss o f s ix lives. 

Fires and explosions on tank vessels and 
tank barges accounted for 10 deaths. In 
addit ion to the six lives lost in the Bunker 
Hili and S an lttd~lto disasters, three more 
lives ·were lost on tank vessels and one li fe 
was lost on a tank barge. The small inland 
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tanker lv'ewark, while load ing fl. cargo of 
fuel oi l, suffered a flash fire and ex plosion 
causing fatal burns and injuries to 1\0,:0 

crewmembers. A large tanker, the Cities 
Samee Norfolk, while discharging gasoline 
su ffered an explosion and Rash fire in the 
amidshi p pumproom. The resu ltant force 
catapu lted an able seaman into a railing, 
killing him almost instantly. On the t;Ink 
barge l'vlurray l11ac a sh ipyard worker was 
killed whcn an ex plosion occurred du ring 
hot work repairs to the bottom of a hollow 
skeg. 

vVith reference to casua l ties involving 
fre ight vessels and barges, two casualties 
claiming th ree li ves involved fires and ex­
plosions as a direct re sult of the ignilion of 
pa in t vapors. Boiler explosions of steam 
boats with the attendant disastrous loss of 
life during the 1800's have all but di sap­
peared from the marine scene today, how­
ever, one boiler casualty on the Great Lakes 
resulted in the loss o f one life. 

The casualty record of small passenger 
vessels was marred during th is fisca l yea r 
by the caps izing of the motorboat Two 
Georges with the resultant loss of five li\'es. 
Tt is significan t to note however, that since 
these vessels came wi th ill the inspection laws 
and regulations in J tt ly of 1958, the toll ill 
deat h has been significantly reduced. Once 
aga in. there were no passcnger lives lost 
during thi s year as a result of marine 
casualt ies to la rge ill s pe c ted passenger 
vessels. 

Fiscal Year 1965 
Last but not least, b\1t nobbly ~ i gni ficant. 

are the casualty fi gures for F iscal Year 1965. 
There we re 21i9 vessel casualties stich as 
colli sions, fotlndcrings, fi res and explosion.<: , 
and groundings which were invest igated by 
the Coast Guard. This means that there were 
fewer casualties than the previous yea r and 
about the same number of casualties as in 
Fiscal Year 1963. The g reatest di fTerence 
is found in the casual ty and death ratc in ­
volving all vessels which is considerably 
less than fo r prior yea rs. 

During 196j there were S6 cases in which 
a total of 125 American or fo reign persons 
lost their li ves. As I have prev ious ly men­
tioned this compares with 93 cases and 191 
lives lost during 1964 and 84 cases wit h 
230 lives lost durillg 1963. 
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