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manmade explosion killed 
2,000 people and was without 
equal unt il the detona tion of 
the first atomic bomb. I'm for 
"I," "M,lI "0," and no acronym. 

New Edition 
of Reference 

Released 

Stability and Trim for the 
Ship's Officer is a reference 
for the U.S. Coast Guard Deck 
licensing examinations. In 
addition, it is the only book on 
ship's stability that addresses 
the IMO and U.S. Coast Guard 
regulations concerning stabili­
ty requirements for the car­
riage of grain in bulk aboard 
merchant vessels. 

I believe mentioning the 
new edition could be quite 
newsworthy. 

Robert H. Vorek, Jr. 
Camp Springs, MD 

Agreed. See the Naut teal 
Queries section for details­
Ed. 

A Vote for 
ll," "M," and <fO " 

low-oxygen atmospheres. This 
development is largely the 
result of the now widespread 
use of inert gas systems on 
tankers. 

The current edition of my 
book describes the Explo­
simeter-type of combustible 
gas indicator, which, as 
sta ted, does not work properly 
in low-oxygen or inert atmos­
pheres. This device is still in 
widespread use on tankers and 
other types of vessels. 

A revised edition of Tanker 
Operations is scheduled for 
publication early next year. 
This new information on com­
bustible gas indicators will be 
included. Also, an entire new 
chapter on inert gas systems 
will be included. 

Should the International Mari­
time Organization be known 
by its acronym, "eerno," or 
str le tly by its letters, 111," lIM,lI 
"O"? ("IMOll-'Tain't no small 
potatoes," August 1983) 
Surely, as the Japanese dele­
gate suggested, the latter 
usage is preferable. 

Not only does the acronym 
"eemo" presumably mean 
"small potatoes" in Japanese, 
it also connotes a maritime 
disaster of unprecedented 
scale. The Norwegian steamer 
IMO collided with the muni­
tion-laden French steamer 
MONT BLANC in Halifax har­
bor in 1917. The resulting 

Captain G. S. Marton 
Yreka, California 

Correction 
on NVIe No. 

and corrected. Thanks-­

utical Queries Answer 
No Longer Correct 

much enjoyed CDR Fred 
Ivorsen's article entitled 
h by Asphyxiation" print­
the Septe mber 1983 issue 

Proceedings. I would 
o point out, however, 
h avigation and Vessel 
tion Circular (NVIC) 

with Coast Guard pol­
nges regarding the type 
iratory protective de­

required on board Coast 
-inspected manned tank 

. NVIC 13-80 in lieu 
IC 10-80. 

CDR L. M. Patton 
U.S. Coast Guard Marine 

(ety Detachment 
e Charles, LA 

June 1983 issue of the 
eedings contains a sample 

exam quest ion based 
information from my book 
er Operat ions. Through 

fault of yours, the answer 
is no longer corree t, 

The question concerns the 
of a combustible gas indi­

or, (Question: "Whic h 
ternen t is true concerning 
bustible gas indicators?" 
wer: liB. They do not 
properly where there is a 

, of oxygen.") Many tank­
are now provided with 

kseope combustible gas in­
tors which work well in 

ceedings of the Marine Safety Council 

224 

233 

237 

223 
242 
247 
251 
253 
254 

ploy­
'ck ing 
, and 
teals 
t his 
son 

'­-

.. 

st ry 
surse 
t he 



Could this line of work 
be hazardous to your healt 

The number of new and exotic chemicals being carried by shi 
constantly increasing. This has led to increased concernfor the safi 
of merchant mariners. 

by LT Kyle Blackman
 
Marine Safety Technology Branch
 

Office of Research and Development
 

Concern over mariners' safety has grown as the 
na ture of bulk liquid and gas cargoes has 
changed. Prior to World War II, this type of 
cargo was confined largely to petroleu rn, 
Shortages during the war led to the develop­
ment of synthetics, and ships began carrying 
products refined from petroleum and highly 
specialized synthetic chemicals. Eventually, 
the sophisticated trade known as the "parcel 
tanker trade" developed. In this type of trade, 
as many as 40 different chemicals can be 
carried on a single ship. Looking at only a few 
cargoes, a mariner today might see such diverse 
com modi ties as "caustic soda," "vinyl chloride," 
"propylene oxide, II "tetraethyl Iead," and 
"toluene diisocyanate." 

Among the hazards posed by such chemicals 
is their flam mabili ty /explosivity, A fire or 
explosion involving these chemicals could result 
in the total destruction of a ship. A second 
hazard is their toxicity. They can be "acutely" 
toxic; this means that a person exposed to a 
high concentration for a relatively short period 
of time will suffer adverse effects which ap­
pear almost trn mediately. In serious cases, 
these can include disability and even death. 
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Repeated exposure to lower concentratio 
chemical can result in long-term, or lie 
impairment of health. This second ty 
toxicity can also result in death in somec 

Exposure to chemicals can also have 
subtle effects on health. If crew member 
exposed to relatively- low concentrations 
vapors during routine operations, their cen 
nervous systems could be affected. Thi 
cause them to make errors in judgment 
might jeopardize the safe operation of the 
A further concern is a phenomenon which 
searchers have just begun to study: the pes 
synergistic effect of these chemicals. 
Hally, this is a "the-sum-is-greater-tn 
parts" phenomenon: the combined effec 
two chemicals is greater than the sum or 
individual effects of the chemicals alone. 
bon tetrachloride and ethanol, for example, 
both, in their own right, toxic to the Ii 
Exposure to both chemicals, however, 
cause much more liver damage than one w 
expect from looking at the individual effee 

Fortuna tely, concern about the effects 
chemicals is not limited to the maritime e 
munity. The Coast Guard can make us 

October/November J 



eing done under the
 
oxicolo y Progra m
 
that being done by
 

i as the National
 
tection Association,
 
ional Insti tutes of
 

and the Environmenta l
 
on agency, to name
 
few. Unfort una te ly,
 

r mo t of this research
 
I h hazard control in an
 
1 ituation, not in the
 
environment of mari ­


ortation. Maritime
 
1 are in potentially
 
danger than the aver­

u trial worker for a
 
of r asons:
 

have novel work 
h jules. Employment 

the mar ine indus t ry 
not fall within t he 

Ide ines of an eight­ IJGee, Fm brave." Here we have a man ent ering a tank with poor
ur day and five-da y skin protection, no respiratory protection, and no support team on 

k
 

by ship 
r the safi 

r week. deck. 

ey may be exposed to a 
t number of chemica ls , so me t imes two 

more at one time. 

Th yare likely to move among different 
Ip and different trade routes. This may 
quently bring the m into contact with 
micals with which they have had no 

reviou experience, 

e of the vastly different hazards and 
condit ions of the maritime industry, 

rine environment does not compare with 
of shore-based industry , and the direct 
1)0 of the standards of the Occupational 

nd Health Admin istration would seem 
riate. Re zognizing that many of the 

routinely shipped pose substantial 
t the membe rs of the maritime communi­
e Coast Guard has decided that these ri sks 

sy te matically evaluated. 
e Coast Guard has s t a rted its evalua tion 

ling out those pe rsons in the maritime 
who, it can be reasonably assumed, will be 

o chemicals as a part of their employ­
, The e have been na rrowed down to four 

Coast Guard personnel involved in 
ne	 safety programs, merchant mariners 
work with chemicals, employees of the 
re indust ry, and employees of waterfront 

eedings of the Marine Safety COW1cil 

facili ties. In an a tte mpt to assess the risks 
involved in being employed in this group, the 
Coast Guard has developed a series of resea rch 
projects aimed a t ident ify ing , evalua t ing, and 
controlling the hazards conne c ted wit h expo­
sure to toxic chemicals. The s teps in volved in 
this effort are: 

1.	 measuring actual exposure to che micals, 

2.	 evaluat ing this exposure and determining 
the le vel of risk it poses, 

3.	 determining which operations are haz­
ardous, and 

4.	 developing a comprehensive occupational 
health a nd safe ty progr a m. Such a pro­
gram wo uld cons is t o f : 

a)	 ma the matical mode ls for predicting 
ex-posure leve ls, 

b)	 mo dification of work practices, 

c)	 improved requirem ents for c arriage 
of new ehem ieals, and 

d)	 training aids. 
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A vapor plume (the blurred area) can be seen 
forming where vapor emerges from an ullage 
cap. Mariners should be aware that vapors are 
emitted through Ulese openings dW"ing loading. 

Background 

Cause and effect are the two areas that 
must be studied if the risks to personnel in­
volved in chemical transportation are to be 
determined. The Coast Guard is thus taking 
two complementary approaches in its research. 
Southwest Research Institute (SwRI), of San 
Antonio, Texas, is covering "cause." This insti-

These men, in the process of disconnecting, 
show a total lack of concern for their skin. 
Only one has gloves; they all have short sleeves; 
one goes so far as to wear shorts. 

tt Boy, this smells good." Obviously the me 
about vapor plumes hasn't hit home with 
people; this man is st icking his head dir 
into the opening during a loading operation. 

tute is studying the environment of per 
likely to come in contact with chemical 
documenting their work practices and 
chemical concentra tions to which they 
posed. Its three projects consist of: 

1)	 a study of hazards posed by che 
vapors released in marine terminal 
ations, 

2)	 a crew exposure study, and 

3)	 a study to improve the health and 
of marine workers.exposed to cbemi 

"Effect," the impact of such exposure on 
ners' health, is being covered by the Na' 
Cancer Institute (NCI), based in Washi 
DC. Ncr is conducting two epidemiol 
studies (i.e., looking for common inciden 
disease) for the Coast Guard: 

1)	 a cancer mortali ty study of marin 
spectors employed prior to 1974. a 

2)	 a cancer morbidity study (that is, 
which did not result in death) of 
Guard personnel who were removed 
active duty as a result of health 
Iems or physical inability that proh 
them from performing their 
duties. 
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two types of research, the study of 
i onment of marine personnel is likely to 
ore valid results, since it will measure 
onditions. The epidemiological studies, 
ther hand, will be limited by tile small 
the populat ion being studied. The 

of persons whose health has been im-
Bod for whom records have been kept is 
all; on e allowance has been made for a 

error, the results of the studies may 
tieally insignificant. 

ensure that it was on the right track with 
I e research projects, the Coast Guard 

ioned the National Academy of Sci­
5 to conduct an independent survey on the 
t of exposure to chemicals. In its report, 

ni les of Toxicological Interactions Asso­
rith Mult iple Chemical Exposures, II the 

my confirmed that the five projects did 
d cover the important hazards. It also 

t out that multiple exposures to chern i ­
a 8. lit tle understood subject and that 
search was being conducted on it. 

Investigation of the Hazards Posed by 
Chemical Vapors Released in Marine Oper­
ations 

Th ' study was completed in early 1983. 
reports have been issued: one on the 
ligation itself, Report No. CG-D-l0-83, 

ion No. AD A128537, and a handbook de-
U T the computer models and their use, 

rt No. CG-D-12-83, Accession No. AD 
8768. Both are available from the National 
Inical lnfor rn a t ion Service (NTIS), Spring­

I Virginia 22161. The study consisted of 
fo llowing ele ments : 

- a background study to identify potentially 
hazardous operations, 

•	 the development of mathematical models 
which can be used to predict vapor con­
centrations on deck and in tanks,le 

d - verification of the models' validity 
through laboratory and full-scale experi­
ments, and 

- development and testing of a pilot pro­
gram for biological monitoring of ship­
board employees. This part of the study 
is continuing and will appear as a report 
addendum. 

lceedings of the :\-1 arine Safety Council 

The following opera tions were examined during 
the background study: the hooking up and 
disconnecting of cargo-loading hoses, cargo 
loading and tank topping, cargo offloading, tank 
cleaning by machines, tank mucking, tank entry 
for inspection, and tank gauging. 

The Coast Guard had anticipated that two 
types of opera tions would prove to be the rnos t 
hazardous: loading, because of vapor emissions 
on deck, and entry into tanksfor inspection or 
maintenance. The study bore this out. SwRI 
found that, on deck, simple changes in work 
practices could have an enormous impact on 
can trolling exposure. By si rnply standing up­
wind of the gauging or venting device, for 
example, an employee could effectively remove 
himself from the danger area. (Unfortunately, 
not all problems can be so easily corrected. On 
a calm day, for instance, a vapor plume will 
rise from its source and then settle onto the 
deck where employees are working.) As far as 
tank entry is concerned, the problem of expo­
sure may be solved by merely diluting the 

This man is olmos; properly equipped for tank 
entry. He is wearing a sel f -contained breathing 
apparatus, and he has a suppor t team on deck. 
He lacks only protective gloves. 
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vapor concentration to the 
point where there is no risk. 
It should be remembered, how­
ever, that the formation of 
vapors from residual cargo is 

TABLE 1
 

Summary of Sampling Test No.2
 

continuous. Some chemicnls 
Duration ConcentralionActlvily Chemicalwere observed for several days (m inutes) (ppm) 

and never reached safe con­
centrations because vapors Topping 

ottfrom the cargo residue formed 
so rapidly. The seriousness of 
the vapor formation problem 

Toluene 35.37 199 
Hex8Ile 35.37 2 

Hexane 34.93 944 

will depend on the ambient 
Gauging Hexane 40.75 66temperature and whether or 

not ventilation blowers are 
being used. 

While the vapor hazard 
investigation was directed mainly at the 
gathering of area concentration data for use in 
predic ti on models, some personnel exposure 
samples were taken. These, which appear in 
Table I, wer e measured in parts per mill ion 
(ppm). The title in the last column of th e table, 
"TLV-TWA/STEL," re fers to the Threshold 
Limit Values se t by the Amer ican Conference 
of Governmenta l Industrial Hygienists. "TWN ' 
s t ands for Time Weighted Average ; the ACGIH 
recommends tha t employees with a traditional 
workweek br ea t he a concentration no greater 
t han this, averaged over the ir e ight- hour work­
day. The l1STEL" is the Short Te r m Exposure 
Limit . Employees may have to be exp osed to 
concentrat ions higher than the TWA dur ing 
emerge nci es ; if so, such exposure should not 
exceed the STEL and it should be of short 
dura tion (no more than 15 minutes), it should 
occur no mor e th an four times in one day, and 
there should be an interval of at least 60 
minutes bet ween periods of exposure. 

In two of the cases shown in the table the 
STEL was exceeded. In the se cond case, involv ­
ing hexane, th e concentrat ion to which th e 
employee was exposed was ab out six times th e 
STEL, and the exposure ti me was more than 
double the recommended maximum of 15 min­
utes. In such an inst ance, the employee could 
be expected to soon exhibit the effects of acute 
tox ic ity, in thi s case, narcotic depression of the 
central nervous syste m. In and of itself, this 
condition is not very serious. However, the 
shi p's safety could be co mpromised. The em­
ployee's reaction time would be slowed, his 
coordina t ion would diminish, and he would not 
be ab le to perfor m his tasks quickly. Unfortu­
na te ly, we do not have the data to connect 
instances of this type of exposure to vessel 
accidents. Such accidents are usually attribut­

ed simply to "human error." 
Development of a model for predi 

vapor concentrations will give the Coast G 
a method of evalua ting the eff'ectivenes 
current regulations on gauging, venting, 
entry into cargo t anks. Also, when newe 
ica ls are being revi ewed, officia ls will be 
to evalua te the risk o f exp osur e for all po 
combinations of ga uging and vent ing. 
Coast Guard will then be able to ensure tnr 
special require ments that a che mical wil 
handled in th e safes t manne r possible. 

As an extension of the mode ling, the 
Guard would like to develop a hazard predi. 
han dbook. This would enable personnel to 
dic t vapor concentrat ions of chemicals at 
"man breathing he ight " (fi ve feet from the 
of th e de ck). Such pr edictions would be b 
on the physical propert ies of the cargo, 
gauging and venting arrange me nts, the 1 
ra te , and me teorological condit ions. 

The fin a l e le ment of this project, the 
logical monitori ng progra m, was given a 
run with three che micals. These chemica 
their natura l or metabolized form, were 
sured in t he blood, uri ne , and exhaled br 
In the second phase, t he list of candidate e 
icals for monitor ing was expanded to 1. 
prepara t ion for a full-scale biological mom 
ing e ffort. At present Sw RI is atte npti 
schedule such an e ffort. The biological m 
tor ing program is intended to measure 
ac t ual "body burden" on marine personnel 
am ount of a chern ical that ac tua lly gets 
th e body as a result of exposure). The comb 
tion of environmental da ta on concentr 
and the biological data on body burden 
serve as a means of assessing cases of 0 

exposure and deciding when an individual h 
be removed from duties involving exposur 



~ recovery. (It should be noted that 
a1 ampling is not an entirely reliable 
o	 measu ing body burden. The amount 

I ieal taken into the body varies from 
I to individual according to his physical 
and metabolism.) 

tudy covered employees during the 
phase of vessels carrying hazardous 

100 /15n .WIIs and during opera tions on the outer 
nt 1shelf. 

100/ 12 I archers observed work practices and 
that, although normal work hours are four 
on followed by eight hours off, consider­

ably longer work periods were required during 
certain operations. This was true of tank 
loading and topping off, for example. In some 
instances, employees were found to work as 
long as 48 hours without a break. No safe 
average exposure level has been determined for 
such long work periods. Certainly, employees 
are being exposed to concentrations exceeding 
the TWAs and STELs during many of these 
opera tions. 

Marine personnel are unique in tha t they are 
physically restricted to a vessel most of the 
time. This raises the question of whether they 
are being exposed to cargo vapors continuously, 
without getting a true recovery period between 
watches or work times. Crew quarters have 

been tested for vapor concen­
trations, and the Coast Guard 
has found no evidence so far 
that they contained any mea­
surable cargo vapors. 

SwRI is assessing chemical 
exposure documented to date 
to estimate the level of risk 
posed to employees. Since 
work schedules dictate that 
employees sometimes spend 
lengthy periods in the pres­
ence of chernicals , SwRI may 
recommend that lower maxi­
mums be set for the concen­
trations to which the employ­
ees can be exposed. If Sw RI 
finds tha t the risk is less than 
expected, it may recommend 
that exposure to level') ex­
ceeding the TWAs and STELs 
be permitted, provided such 
exposure is infrequent and of 
short duration. The results of 
this study will ultimately de­
ter mine what type of control 
program the Coast Guard in­
stitutes, since it is th is study 
that will establish the ser ious­
ness of the risks involved and 
deter mine whether mor e or 
fewer controls are needed to 
protect the safety and health 
of marine workers. 

The offshore phase of the 
study indicated tha t employ­
ees in the offshore industry 
experienced only sporadic ex­
posure to "fugitive em issions" 

ployees in the offshore indistr» face a hazard from toxic' of methane, ethane, and some 
mtiltives in tile drilling mud thu, often covers their skin. propane. (lIFugitive emissions" 
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Some painfulTABLE 2 

Summary of Occupational Exposures facts came to light 

Duration Concentrat ion TLV-TWA/ST EL Activity Chem ical (minutes) (ppm) (ppm) 

of work practices.
Tank entry Toluene 31.3 230 100/150 

36.1 191 100/150 
38.4 229 100/1 50 

Restr ic ted Ethyl alchohol 261.5 25 1.000/­ also shows that, in the e 
gaugIng 133.3 61 1,000/­ both toluene and et 255.5 19 1.000/­

dichloride , ent ry into a 
resulted in exposure 1Toluene '<l61.5 100/ 150 

133.3 100/ 150 well in excess of 
255.5 100/150 

recommended safe conee 
tions. As anticipated! cMEK 261.5 a 200/300 

133.3 a 200/300 loading and entry into 
255.5 1 200/300 tanks proved to presen 

grea test hazards. 
Open gaug ing Toluene 35.4 199 laO/ISO Some pa inful facts ca 

light in SwRPs documen 
Hexan e 35.4 2 so/­ of work practi ces. In 34. 9 944 sa/­

40.8 66 50/­ cases, operators and em 
ees were not co mplying 

Tank mueking EDC 85 700 10/ 15 current regula t ions, In 
tion, th e ir attitude to 

Tank stripping Chloroform 94 41 la/50 skin contact with chern 
was found to be one or 
disregard. Many times 

would com e from such sources as miscellaneous 
leaks and would not be a routi ne part of the 
job.) The work schedule a mong offshore em­
ployees see ms to be a cons istent 12 hour s on, 12 
hours off for 7 da ys on the fac ility followed by 
7 days off. SwRI uncovered some unant ic ipa t ed 
hazards in this phase of the s tudy. The s tudy 
had been set up to co ver toxic vapors; SwRI 
found that offshore e mployees also faced a 
hazard from toxic drilling mud additives-their 
skin was often covere d wit h the muds fro m the 
dr illing floor - , t oxic dust , and noise. The st udy 
was expanded to include these ar eas, and draft­
ing of this section of the report has begun. The 
risks run by these employees will also be 
assessed. 

Table II shows data on some of the cases of 
exposure studied so fa r. As is evident from the 
figures, restr icted gauging (using a tube to 
de ter mine how full a ta nk is) can greatly reduce 
t he exposure of the person doing the gauging; in 
th e case of toluene, the use of restricted gaug­
ing reduced the exposure by a factor of about 
200, from a level constituting overexposure to a 
level t ha t was barely detectable. The table 

me mbe rs were observed ' 
ing no more than tennis sho es and gym 
during hook-Up 0[' when loading hose­
bei ng dis connected. Suc h app re i clea I 
fords insuf fic ient protec t ion against the re 
a l ca rgo tha t is always present at the e 
manifold. Minimal co mmon sense- the IV 

of ru bber gloves, boots , trousers, and a 1 
s leeved shir t -r-could prevent skin contae 
such situa t ions . As for exposure to v 
anyone who gauges a tank by turning his 
direc tly into an expansion t runk or ullage o 
ing will SUbject his lungs to the undiluted v 
of the c argo tank. Here again, the use 
li t tle common sense would cu t down the pot 
tial for exposure signific antly; an emp 
need only stand upwind of the source and ~ 

his head above t he opening. 

3) The St udy to Improve the 
Safety of Mar-ine Workers 
Chemicals 

The cent re c t for this last st udy by 
west Resea rch !nstit ute was awarded in A 
1982 , and the st udy is beginning to move r 
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roal of the study is development of a 
occupational health program 

the results of the first two projects. 
In the program will be: 

means of preventing or rrnrurmz­
xposure to chern icals, These could 
the form of engineering controls 

i.e., designing the ship to In inim ize expo­
administ ra t ive controls (for 

mple keeping employees out of unsafe 
as), or personnel protective measures 

(requirements for the use of protective 
uipm nt, for instance); 

nvi ronmenta l monitoring program to 
termine the extent of exposure; 

medical monitoring program to assess 
he imp ct of exposure on the health of 

marine workers; and 

ducational progra m to help the mari­
community implement the first 

hree progra ms. This could take the for m 
audiovisual a ids or presentations to 

nd manage ment . 

t project, the Coast Guard sees 
mpha is as not on developing more regula­

on demonstrating to the maritime 
a real risk exists and that 

trolling the risk is in many cases a matter of 
atlon: recognize the problem, and in many 

can eliminate it by using common 
e Coast Guard's goal is not to write 

ceupational health regulations but rather 
windividual companies what they can do. 

evert the SwRI studies will give the Coast 
a better means of determining an appro­

te h ight for venting systems and the best 
of g uging systems. The models for pre-

The Coast Guard sees the emphasis 

a not ondeveloping more regulations 

on demonstrat ing to t he maritime 

commwtity that a real risk exists 

and that controUing the risk is in 
outh­


many cases a matter of educat ion • • •
 ugust 
ap id­

tigh t 

an: 
to 

.orel'ensive 
on 

UIOUS 

ke 

el, 

irne 

oC 
lAbo 

this 

but 
unity that 

you 

'

dieting vapor concentrations will enable the 
Coast Guard to better control the flammability 
hazard of chern ieals in marine bulk transporta­
tion. The Coast Guard intends to implement 
the occupational health program derived from 
these studies for its own personnel assigned to 
marine safety du t ies, as well. 

The	 NCr Epidemiological Studies 

1)	 The Cancer Mortality Study of Marine 
Inspectors 

This study was designed to help the Coast 
Guard determine what risk of getting cancer its 
marine inspectors face as they carry out their 
regulatory duties in connection with the com­
mercial vessel safety program. Marine inspec­
tors have much in common with the general 
maritime community, from their entry into 
cargo tanks for inspection to their merely being 
presen t on vessels during cargo opera tions. 
They also face a n additional hazard in that 
some inspectors visit several vessels in a single 
day and may be exposed to five or s ix ch emicals 
over the course of the normal workday. If the 
s t udy shows a larger number of certain types of 
cancers than would normally be found in men of 
this age, race, etc., it can be reasonably as ­
s umed that merchant mariners are also likely to 
be at risk. 

The progress of this study has been s lo w 
because of the la rge number of records t o be 
located and examined. The Coast Guard and 
the National Cancer Institute are no w looking 
into death certifi cates and sorting cases of 
exposure according to the duties and lo ca t ion of 
the Victim. Barr ing further difficulties, t he 
study should be ready in m id.,.1984. 

2)	 The Cancer Morbidity Study of Coast 
Guard Personnel 

This study, which will be completed in early 
1984, will indicate whethe r there is an excess 
a mong Coast Guard personnel of t hose cancers 
normally assoc ia t ed with overexposure to 
chemicals. Th e st udy group consists of person­
nel that have bee n removed from active duty 
s ince 1954 because of c ancer of the genito­
urinary, skin, ne r vous, lymphatic, or hemato­
poietic (blood and blood-forming organs) sys­
tems. The control group consists of other 
Coast Guard personnel free of these types of 
cancer matched to the cancer cases on the 
basis of ago, race, sex, and status (officer or 
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enlisted). Probable exposure levels will be 
compared for the two population groups. This 
will enable researchers to determine whether 
there is a disproportionate number of cancer 
cases among Coast Guard personnel involved in 
activities where there is a high potential for 
chemical exposure. As mentioned earlier, how­
ever, the small size of the study group may 
make it impossible to get significant results. 

Results to Date 

Work done on the five studies thus far 
indicates that: 

The most hazardous operations in terms 
of exposure are tank entry and cargo 
loading. 

Some of the recorded exposure levels ex­
ceed the recommended limits for short 
and long duration. 

Computer models can aid in predicting 
hazards on deck and in tanks. 

This employee is using a restricted gauging 
device. Since the sounding tape extends to the 
liquid in the tank, there is /itt Ie danger of his 
breathing dangerous vapors. Note the non­
standard apparel; originality in a dress code is 
not recommended. 

Computer models can aid in de e 
requirements for new chemicals. 

Of the cases of chemical exposure r 
ed, the majority tend to fall into 
category of high concentration and 
duration. Such cases of exposure te 
occur infrequently. 

Modifying common work practices ' 
to be a simple, effective method of 
mizing exposure to chemicals. 

Restr ic ted gauging devices and 
types of installed equipment may n 
required for a particular cflr~o but 5 

be used because they reduce exposure 

Restricted gauging 
reducing exposure. 

Yet to be answered are the following 
tions: What was the level of risk involv 
the recorded cases of exposure? How 
cable are existing standards on exposure? 
useful is biological monitoring? What pr 
of engineering, administrative, and pe 
protective measures will minimize the r 
associated with exposure to chemicals? 

The Coast Guard feels that the set-up 
research projects is nearly ideal. Pr 
toward a comprehensive safety and health 
gram is greatly aided by the fact that 
west Research Institute won the contract 
all three of the projects on the environm 
marine personnel. The three can thus be u 
ed as a single project, and cornpa tible re 
methods can be used. The work being do 
the National Cancer Institute will stand a 
It will not be incorpora ted into the ov 
effort until published reports of the pro 
are released through the National Tee 
Information Service of Springfield, Vir 
The benefit of this arrangement is that 
NCr's work will not prejudice the work ofS 
and the NCPs work will serve as an indepe 
assessment of the measurable effects of 
sure to chemicals which could cause cancer. 

The Coast Guard itself will do a trial l'\l 
the health and safety program so that it 
have a chance to make final corrections be 
delivering the finished program. It is convi 
that an educational program for the marit 
community is the most cost-effective roul 
the goals of increased health and safety for 
marine workers likely to be exposed to h 
ous chemicals. 
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. given day, there can be as many as 800 
leal carriers (140 of them larger than 

,000 deadweight tons) transporting 1,100 bulk 
products in international and coastal 

carriers are built to transport chemical 
that have special containment and 
requirements for reasons of safety, 

properties, and cargo quality control. In 
pt, chemical tankers can range from rela­

imple to very sophisticated ships, some 
It to carry a single commodity having special 

cteristies, others capable of transporting 
tcnsive range of chemicals of widely vary­

haraeteristics. 
emical tankers, in general, and parcel­

J1 icol tankers, in particular (a parcel­
nieal tanker is one that is capable of carry­
up to 50 products of different quality simul­

usly), constitute a type of tankship of 
net design that serves the chemical trade. 

phisticated parcel-chemical tanker of 
y, being dist inc t in both design and opera­

should not be confused with the less 
ialized petroleum product tanker. Consid­

a typical ship with 40 cargo tanks carry­
30 different cargoes, one can see that it is 
use of these ships, not just their design and 
truetion, that de fines the rn, First built in 
late 1950s, specialized chemical tankers 

VI!	 become a fast-growing sector of the ship­
industry. 

The products shipped on chemical carriers 

~eedings of the Marine Safety Council 

hemical Carriers:
 
S phisticated Ships
 

re fsa lot to know and learn about these ships, which can have as 
)'os40 cargo tanks and carry up to 30 different cargoes. Below is a 

ic lesson in chemical carriers - their trade, design, and regulations. 

by CAPT A. Allievi 

belong to families of chemicals such as organic 
and inorganic acids, alcohols, aldehydes, alka­
lies, amines, esters, ethers, glycols, glycol­
ethers, halogenated compounds, halogens, ke­
tones, nitriles, and phenols which are widely 
used in the production of co mmodi ties such as 
fungicides, insecticides, disinfectants, synthetic 
rubbers, plastics, fibers, soaps, detergents, dye­
stuff and ink, and fertilizers and in the food, 
pharmaceutical, cosmetic, textile, paper, and 
film industries. 

Chemical tankers also carry a var-iety of 
products which one would not think of as being 
"chemical" in nature-wines, molasses, vege­
table oils, and ani mal fats-but which in fac t 
belong to one of the above-listed Chemical 
groups and require as much care as many other 
cargoes. 

The cargoes moved ', by chemical tankers 
represent about 6 percent of liquid cargoes 
moved by all ships. Most of these cargoes 
usually have a very high com mercial value and 
str ict quali ty specifications. 

Of the cargoes shipped on chem icaltankers, 
petrochemical products make up the largest 
group (about 35 percent). In the strictest sense, 
petrochemicals are those products derived 
wholly or partly from petroleum or natural gas. 
Second in importance is caustic soda (sodium 

Captain Allievi, of the Transportation De­
partment of Rsso Europe, Inc., is presently 
chairman of the International Chamber of Ship­
ping Chemical Carriers Sub-Committee and 
chairman of the Inter-Industry study Group on 
Inert Gas on Chemical Carriers. 
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hydroxide), one of the basic raw materials of 
the alkali industry, with 11.6 percent. 

The third place in worldwide cargoes carried 
by chemical tankers (10.9 percent) is occupied 
by clean petroleum products and then, in order, 
coconut oil (7.5 percent), inorganic acids (6.2 
percent), vegetable oils (4.9 percent), animal 
oils and fats (4.8 percent), palm oils (4.5 per­
cent), and petroleum specialties such as lubri­
cating oils and additives (4.5 percent). 

Furthermore, in many cases, various grades 
of the same products are shipped, each requir­
ing, in view of the end use, differing degrees of 
segregation, cargo care, and quality control. 

Because some cargoes are flammable, toxic, 
noxious, or corrosive, strict cargo-quali ty and 

M any chemical
 
carriers lighter
 

complete loads of
 
specific products to
 

barges. This
 
technique is being
 

used more and
 
more because the
 

vessels carry so
 
many different
 

products to such a
 
large number of
 

ports. Photo
 
courtesy of
 

Stolt-Nielsen, Inc.
 

cargo-handling requirements must be met. 
many properties and characteristics which 
inherent to the trade are taken into consi 
tion when the chemical tanker is designed. 

The chemical tanker 

SOLAS 1974/78 (Chapter II-2, Regula i 
defines a "chemical tanker" as a tanker 
structed or adapted and used for tbe carri 
any liquid product of flammable nature 
listed in the summary of minimum requirem 
of the Bulk Chern ical Code. 

Originally, chemical ships were rnerelye 
ventional tankers modified for specialized 
vice. But as the list of products gre 
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t be met. 
itics which 
int o consid 
des igned. 

Reg ulft t io 
ta nker 

he ca r r ! 
e na ture 
requir e rn 

and variety, converting ships to attain 
r gregation of pumping and piping sys­

arne unavoidable. Later, tankers of 
le ize \ ere converted and fitted with 

pie piping and pumping systems. The 
ds of the tanks were coated to protect 

teIlIlUin'gs:; against corrosion and to ill ake it 
to clean the tank walls. The need to 
corrosion and scales was of particular 
nee bee use every cargo tank had to be 

fter each shipment. Cleaning was 
ry ecause cargo sequence, particularly 

1 w of the simultaneous carriage of very 
and varied cargo quantities, was neither 

etable nor controllable by the operators. 
mpatibility of cargo tank coatings and 
rgoes shipped was the next problem to be 

e ed, and a range of coatings, taking into 
unt product suitability, was developed. 

dvance coincided with an ever-expanding 
of xotic produc ts for carriage. 

re and more use was made of coated 
o ace; further, greater portions of the 
o space of the ship were of clad (bonded) 

IRI • teel in order to accommodate cargoes 
which coatings were not suitable. This 

ne l tile way for additional trading opportu-
J for acid cargoes. 

e shipping industry is currently engaged in 
tructing the fourth generation of chern ical 

.ers, The major difference from those de­
!bed above is that economy of scale is being 
ized by bringing the ships to a maximum 

e of 35,000 to 58,000 deadweight tons (sizes 
limited to this range mainly by physical 

trietions at loading ports and terminals). 

rgo-handling systems 

The need to eliminate even the slightest 
ntamination, along with the requirement for 
pumping system which could perform properly 
en a wide range of cargoes, led to the 
velopment and introduction of submerged, 
ally hydraulically driven, deep-well cargo 

umps. 
The typical modern cargo pumping system 

sone separate submerged or deep-well cargo 
pump for each cargo tank, with each pump 

rviced by a separate cargo line; this provides 
mplete cargo segregation, since no part of 

he system for one tank is common with 
II1Other. In some instances, however, a cargo 
line on deck may be common to more than one 

ep-well pumping unit. A separate vent line 
or each tank prevents cross-contamination of 
redacts through the venting system. 
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Cargo operations 

Opera ting ache mical tanker is de manding 
work because of the complexity of cargo opera­
t ions. Attention must be paid to tank prepara­
tion and custody requirements, compatibility of 
coa ting and cargo, and compa tibili ty of cargoes 
in adjacent tanks. Preparing and maintaining 
cargo tanks and their associated lines is no 
doubt the most important and demanding aspect 
of the complete cargo operation. 

Because of the wide range of products in­
volved and the different cargo linings, cleaning 
methods vary. Standards of cleanliness also 
vary considerably according to the cargo to be 
shipped and the ultima te use for which the 
cargo is intended. For instance, the standard of 
cleanliness required for methanol used in the 
chemical industry is very high, whereas the 
cleanliness standards for energy-grade metha­
nol are minimal. The same concept applies to 
caustic soda if its end use is for papermaking or 
for aluminum manufacture. 

Tank inspections range from simple visual 
inspections to exacting bulkhead wash tests 
intended to detect a few parts per million of 
potential contaminants. 

Crew tank entry for final tank preparation 
is an exacting task. It is esti rna ted tha t no 
fewer than 1,800 tank entries per year are 
required on a 46-tank chemical carrier, com­
pared with an estimated 2.70 entries per year on 
a 3D-tank product carrier or 30 entries per year 
on a 15-tank crude carrier, each making nine 
voyages a year. 

Cargo-handling operations per se are rather 
straightforward. Loading is carried out through 
the ship's manifold into the designated cargo 
tanks, most of the time.through dedicated lines. 

Discharge is performed by using a deep-well 
pump (or a submersible pump) through perma­
nent discharge piplines to shore or to another 
ship or, in some cases, directly from the pump 
stack head over the shipts side to coasters or 
barges. Generally, up to eight pumps can be 
run simultaneously, and an effort is made to 
discharge like parcels at the same time. 

Regulations governing chemical tankers 

The first recom mendations for safe cargo 
handling were put forward by cargo manufac­
turers and users. Later the U.S. National 
Academy of Sciences (NAS) and the Group of 
Experts on the Scientific Aspects of Marine 
Pollution (GESAMP) assessed the potential haz­
ards of a wide range of chemical substances. 
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While the NAS approach was directed mainly to 
the safety of personnel, the GESAMP work 
concentrated on the effects of the products on 
the marine environment. 

The results of the work of both NAS and 
GESAivlP were reviewed by the International 
Maritime Organization (IMO) and have become 
the basis for carrier design and operation regu­
lations. 

The NAS hazard rating profile was used as 
the basis for the IMO "Code for the Construc­
tion and Equipment of Ships Carrying Danger­
ous Chemicals in Bulk, " which was adopted as 
Resolution A 212 by the IMO Assembly at its 
seventh session in Nove mber 1971. It was 
recommended that the Bulk Chemical Code be 
applied to ships built on or after April 12, 1972. 
It was also agreed that the Code should be 
applied to exi sting ships, as far as it was 
reasonable and practicable to do so. 

A number of nations have implemented the 
Code through law. Others have left the matter 
to the discretion of shipowners and, when re­
quested by the shipowner, issue a certificate of 
fitness under the Code after a satisfactory 
survey. In a number of states such certificates 
are needed by foreign-flag chemical tankers as 
a condition of entry into their ports. 

Unfortunately, the Code is only a recom­
mendation. However, since it provides for 
certification that may be requested by some 
nations as a condition for port entry, it has 
achieved a substantial significance. 

Nonetheless, the shipping industry has been 
affected by the ambiguity of the status of the 
Code. Therefore, in 1974 the IMO Subcommit­
tees on Ship Design and Equipment proposed 
that the Bulk Chemical Code and the just­
completed Gas Carrier Code (lOC) be adopted 
as mandatory requirements in a convention. 

The IMO Subcommittee on Bulk Chemicals, 
established at that time (1974), became respon­
sible for the Bulk Chern ical Code, the gas 
carrier codes, and other matters related to 
marine pollution by chemicals. In 1980 the sub­
committee agreed to harmonize the format of 
the Bulk Chemical Code with that of the gas 
carrier code so that the two codes would be 
equally comprehensive. IMO is now working 
toward a code containing regulations to which 
the shipping industry must adhere. 

Pollution prevention 

Pollution prevention is strictly observed in 
chemical tanker operations. However, it will 
become more complicated when the MARPOL 

1973 Annex II (Regulation for the Cont 
POllution by Noxious Liquid SUbstances in 
is implemented in October 1986. 

The GESAMP hazard rating profile was 
extensively in the preparation of a listing 
tained in Annex II. Several hundred chern 
were categorized, and for each chemical 
aspects of polluting effects were investi 
and used as the basis for rating by IM O. 
were: 

1. Bioaceumulation 

2. Damage to living resources (food cha' 

3. Hazard to human health 

4. Reduction of amenities 

For the purpose of MARPOL, products 
placed in four categories-A, 5, C, and D­
A covering the substances most harm! 1 
aquatic life or human health and D the 
stances which are practically nontoxic; t 
pollution-oriented categories are consi 
when a cargo is assigned to a specific t 
ship. 

Safety 

Chemical carriers enjoy an impressive sa 
ty record because of the Bulk Chemical 
the intelligent design of ships, and the trei 
of their crews. 

IMO and the International Chamber of 
ping (lCS) were instrumental in achieving 
goals together, but credit also goes to enem 
tanker owners, who cooperated fully and in\' 
ed heavily in safety equipment and in trai ' 
their crews. 

In addition to the safety regulations no 
effect, a study covering all technical imp 
tions of installing inert gas systems (IGS) 
chern leal tankers is currently being carried 
by the industry, and a final report will 
submitted to IMO at the end of 1983. 

The chemical industry has grown by 1 
and bounds. It has been essential that 
chemical carrier industry solve the proble 
caused by this rapid expansion and ensure I 
safe carriage of products. From its record, I 
industry seems to have done a good job 
delivering Chemical products and safeguar ' 
the environment. 

This article was excerpted from Ex 
Marine, Vol. 28, No. 1/2 © 1983. It is reprint 
with the permission of Exxon Corporation. 
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k Vessel Casualties
 

e Line of Fire 
could hot work in an engine room be connected with an 

losion in a cargo tank? 

by CDR F. H. Halvorsen
 
Executive Officer
 

Marine Safety Office, Port Arthur, Texas
 

Photos courtesy of the newspaper BEAUMONT ENTERPRISE 

Thi is tile second in a series of three 
s of tank vessel casualt ies occurring in 

Itheast Texas GUlf Coast area. 

SS MONTICELLO VICTORY Incident 

Thi I onth's incident was an unusual one, at 
I in the experience of the author, but quite 

1111 fro m the standpoint of the laws of 
ic and che rn istry, 
n May 31, 19l:Sl, the empty but non-gas­
U.S.-flag tank .... essel MONTICELLO VIC­

R. suffered an explosion and subsequent fire 
the after cargo tanks. A careful and detailed 

ligation by the Coast Guard and the Na­
nnI Transporta tion Safety Board pointed to a 
lder's torch in the engine room of the vessel 
he most likely source of ignition. lnvestiga­

retracing the path of the flame front 
orized that it had run through over 100 feet 
3-inch ste el pipe and 21 feet of 2!-inch 

eedings of the /v! ar-ine Safety Council 

rubber hose to the vicinity of or directly into an 
open gassy cargo tank with engine-room slops 
and residue from a previous crude-oil cargo. 
Damage was initially estimated at $20 million. 
There were no injuries or deaths. 

The vessel, built in 1961, was a conventional 
petroleum tankship. The ca rgo area was di­
vided fore and aft into 11 cargo tanks and 
athwartships into 3 separate compartments. 

A the time of the accident , the vessel had 
just finished carrying a cargo of "Por tles Crude 
Oil" and had on board ab out 500 barrels of 
unpurnpable clingage. This was dist ributed 
through 31 of its 33 cargo tanks (2 tanks were 
dedicated clean ballast tanks). The vessel had 

This series of ar ticles was adapt ed f r om a 
paper presented by the aut hor at last year's 
session of the annual Marine Chem ist s' Seminar, 
held in San Franc isco July 12 - 14, 1982. 
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been offloaded on May 16 in Freeport, Texas, 
and directed to proceed to Port Arthur. The 
owners inst r uc ted the master to reduce the 
crew to a minimum number and go into an 
"idle" sta tus in Port Arthur. When the explo­
sion and fire occurred, only 10 persons were 
aboard, primarily licensed officers. The ves­
sel's engineering plant was secured, and electri­
cal power was being supplied from shoreside. 

Pr ior to nter ing Por t Arthur, the vesse l had 
experienced excessive leakage past the shaft 
seal into the engine room. Water from leakage 
and engine-room bilge water were normally 
placed in the after peak tan for pumping 
overboard outside the 50-mile li mit . However, 
because of the excessive leakage, the peak tank 
soon filled. The chief engineer had obta ined 
permission from the master to use No. 11C 
cargo t ank as an over flow tank, s ince it was 
already designa ted as a slop tank for ca rgo 
residue. The 100 fee t of steel pipe and 21 feet 
of rub ber hose mentioned ab ove in connection 
with the name front wer e a n auxiliary line used 
to pum p the bilge water to 11 C. The pla t e 
from th e Butterworth opening in the tanktop of 
11C was set on top of the hose to hold the hose 
in place while water was pumped into the tank. 

Upon the vesse l's arrival in Port Arthur , the 
crew found that the auxilia ry bilge disc harge 
line was wasted and could no long er be used to 
transport water. A te mporary line was rigged 
from the engine room bilges to t ank 11C. This 
te mpora ry a rrange ment was last used the day 
prior to the casualty. 

At about 8 a.rn , on the day of the casualty, 
the chief engineer directed t he pumpman to 
remove and replace the wasted portions of the 
auxiliary bilge line in the engine room. At 
approximately 10 a.rn., the purnprnan burned an 
elongated hole in the auxiliary bilge line, fitted 
a 1-inch pipe nipple in place, and tack welded 
it. He stopped for lunch at approximately 
11:30 . 

When the pumprnan burned the hole in the 
line, he effectively opened a passage between 
the cargo area a nd the engine room. Air could 
move in either direction, depending on varia­
tions in pressure at the two ends of the pipe. 

At approximately 1:15 p.rn., the pu mpman 
resumed work on welding the nipple insert into 
the auxiliary bilge line. At about 1:40 an 
explosion occurred in the after cargo tank a rea 
of the MONTICELLO VICTORY. The entire 
port side of tile main deck from the aft end of 
tank llC forward to a jagged line across tanks 
Nos. 8 and 9 was hurled over the port side of 
the vessel. All cargo piping, the catwalk, and 
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other fittings above this area were des' 
and hurled in all directions. The aft purn 
deckhouse was blown up, aft, and to st 
literally inside out, ending up on the 
above. As a result of the explosion, tanks 
10, and 11 were opened to the atmos 
Internal tank walls were extensively blo 
The most forceful explosion appeared to 
cargo tank 11C. 

Explosion damage also extended into 
deckhouse th rough an open door. The 
auxiliary line was torn apart at a lowe ' Ie 
the pumproo m. 

A stubborn fire started in the cargo 
mentioned above. Fortunately, it did 
spread to undamaged tanks. The fire 
brought under control and extinguished y 
firefighters, small Coast Guard floating 
and a commercial to wboa t. 

Analysis 

All tradit ional causes of tank ve el e 
sions were con side red dur ing the investigs 
These trad it iona l causes inc lude hot work in 
ca rgo a rea, light ning, s moking in the e 
area, an objec t fa lling in the tank wi th 
quent incendia ry sparking, a collision or 
ot her penetration of a cargo tank, and 
e lect rosta t ic discha rge caused by movemen 
an ungrounded objec t through a charged 
Eye witness testimony indicated that none 
these potent ia l causes figured in this CIl e. 
addition, a careful sea rch of the area or 
explosion turned up no evidence of sabots e 

The relatively mild explosion left damage in 
wake estimated at $20 million. 
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internal tank exptosion literally pealed open the main deck of the MONTIC ELLO VICTORY. 

cargo area. The only readily apparent an d 
logical source of ignition on th e vessel was t he 
hot work be ing conducted in the engine roo by 
the pump man. How could the hot work in the 
engine room be connected with the Butterwor t h 
opening on the cargo deck? The obvious ans wer 
was the auxiliary bilge line. 

An expert in Dame propaga t ion was brought 
in by the NTSB three days after the explosion 
to conduct an on-si t e survey of the vessel. He 
concluded th a t there was indeed a strong poss i­
bility that a Dame front could have progressed 
from the engine room to the Butterworth open­
ing through the approximately 120 feet of pipe 
and hose. 

n, thus discounting those possibilities. 
The invest iza tors de t er mined tha t the only 
ch of the cargo tanks was the Butter worth 

ning to tank 11C. Eyewitnesses testified 
t at least one ana possibly two hoses were 
into the opening and the plate set down over 

he hoses. These hoses were tile two hoses 
fro n the engine room carrying bilge waste to 

liC. One witness thought that the rubber 
e fro the auxiliary bilge line was not led 

'reatly into the tank but was placed within a 
f inches of the opening. At any fate, the 
nve tigation soon centered on this Butterworth 

ening as provid ing a path for a flame front 
In the tank. 

carg t 
t di d 
e fire 
ed by 1 
ting un 

His t heory was in fact rather simple. 
The next question to be addressed was the The auxiliary bilge line was closed prior to the 

u ce of ignition. As noted earlier, there were purnprnan's cutting the line for repairs on thee in its 
no known sources of ignition in or around the morning of the accident. When he cut the line 
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he opened a clear path between the cargo deck 
and the welding opera tions. 

The invest iga tors de ter mined that a na tural 
draft was induced in the engine room, ostensi­
bly a "chimney" effect drawing air from the 
bottom of the engine room toward the top. The 
day following the explosion, in fact, a Coast 
Guard investigator found a not iceable draft 
emanating from around the nipple which was 
being welded in the engine room. The investi­
gators further theorized that the auxiliary bilge 
line had drawn vapors directly from the cargo 
tanks. Even if the end of the auxiliary bilge 
line was not located directly in the Butterworth 
opening, sufficient flammable vapors would 
have been present in the immediate vicinity of 
the opening to support a flame front. 

At least a portion of the vapors in cargo 
tank llC were in the flammable range-that is 
obvious from the fact that the top of the tank 
blew off from an internal explosion. What is 
not so immediately apparent is how these 
vapors got to be flammable. The cargo was 
reported to have a Reid Vapor Pressure of 7.5 
psia and a flashpoint well below 700F. Since 
temperatures were in the 80s, the tank could 
have been expected to be safely above the 
upper flammability limit. 

It would have, had it not been for the 
Butterworth opening, which allowed the tank 
to "breathe" in response to temperature 
changes. As the tank was heated during the 
day, the tank vented. During the cooler nights, 
air was drawn into the tank, diluting the vapors 
to within the flammable range. Only a small 
portion of the tank needed to be in the flam­
mable range for it to be destructively overpres­
sured. It has been esti rna ted, for exa mple, tha t 
only four percent of a tank volume need be 
ignited to cause complete destruction of an 
integral tank. 

Flame propagation through a pipe is a well­
documented phenomenon. The one que stion 
ra ised by this casualty was why the ignition did 
not occur until some four hours after the auxil­
iary bilge line had been breached. The simple 
explanation is that it took that long for vapors 
to be drawn through the 120 feet of hose a nd 
pipe. This is qui te logical, considering the 
relat ively small opening around the nipple, est i­
mated to be about one square inch, and the 
natural vacuum in the engine room, estimated 
to be only a frac t ion of an inch wa ter-gauge 
vacuum. When the flammable mixt ure did 
reach the welder's torch, the fla me fr ont pro­
gressed back through the pipe into the tank and 
ignited the flammable atmosphere inside. 
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Some Recommendations 

It is patently unsafe to provide' an 
vapor pathway from an area with a gas haz 
to an area where ignition sources are pre 
The auxiliary bilge line should have been iso 
ed from the cargo deck before repairs '1/ 

commenced. This could have been ae 
plished by securing the gate valve on the 
deck or by plugging the open line in the e 
room. Either measure would have preven 
vapors from being drawn to the welding 
tion, More importantly, all persons engaged 
marine activities in which flammable liq 
are carried, used, or stored must be aware 
the absolute necessity of maintaining 
vapor-tight and liquid-tight envelope of a t 
containing a flammable liquid. In the case 
the MONTICELLO VICTORY, the investigat 
found that the reduced crew had allowed 
normal shipboard system of ensuring tank 
sures to break down and had permitted 
Butterworth opening on tank llC to rem 
open for a number of days. 

The Coast Guard Marine Safety Office 
Port Arthur now takes great care to inspee 
require inspection of all vessels in an "idle" 
lay-up status. This includes certification 
Marine Chemist that gas-free conditionsex' 
and tha t they continue to exist, as indicated 
periodic reinspections. 

Next month: the M/V OSWEGO HOPE inci 

Coast Guar d personnel maintain a ref!a sl! 
and keep t he hull of the M 0 NTle ELLO 
TORY cool aft er ext inguishing the fire. 
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Stresses on Great Lakes Ore Carriers
 

Studied
 

Coast Guard has been publishing a series of 
on research into the longitudinal 

ngth tandards of Great Lakes ore carriers. 
latest, an analysis of springing and wave­
edstress on the M/V STEWART J. CORT, 

three years of research efforts to adapt 
ave measurement systems and collect and 

yze data. Among the subjects covered 
how well the magnitude of springing 

es can be predicted analytically, how 
ging and wave-induced stress combine to 

mextreme stresses, and how the results of 
research might be used to improve present­
construction standards. 
Full-scale experiments to assess the magni­

of the springing phenomenon of Great 
vessels began in the early 1960s after 

ral large are carriers (such as the M/V 
lUND FITZGERALD) sank on the Great 

These ships typically have unusually 
e length-to-beam ratios. Many are over 

000 feet long with beams of no more than 40 

feet. These ships are subject to significant 
springing vibratory stresses. Present longitudi­
nal strength standards were written for ocean­
going ships, which are affected primarily by 
wave-induced stresses. In light of the addition­
al stresses on Great Lakes ore carriers and the 
several losses, the sufficiency of the present 
standards is in question. 

The work presented in this report includes a 
numerical simulation of the springing and wave­
induced stresses and verification of the sirnula­
tion's reliability. The findings match the actual 
ship response with the theoretical response. 

Copies of this report, "An Analysis of Full 
Scale Measurements on M/V STEWART J. 
CORT During the 1979 and 1980 Trial Pro­
grams," can be obtained from the National 
Technical Information Service (NTIS), Spring­
field, Virginia 22161. Persons interested in 
ordering a copy should specify Coast Guard 
Report No. CG-D-25-82, Accession No. AD 
A127226. j. 

..­
\ 

The unusually large length-to-beam ratio of Great Lakes are carriers like the M/V STEWART J. 
CORT makes them subject to significant springing vibratory stresses. 
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Keynotes 

The Coast Guard published the following items of general interest in the Federal Register betw 
July 21, 1983, and September 15, 1983: 

Final rules: 

CGD 09-82-06 Special Anchorage Area; Lake Betsie, Frankfort, Michigan, correction (p 
lished July 21) 

CCO 11-79-02	 Establishment of Safety Zones Around Structures on the Outer Continen 
Shelf (OCS) and the Navigable Waters of the United States, correction (July 21 

COTP New London Security Zone Regulations; New London Harbor, Connecticut (July 21) 
CT Reg. 83-01 

COD 3 82-024	 Drawbridge Operation Regulations; Wappinger Creek, New York (July 28) 

CGD 83-033 Operations Manual; Letter of Adequacy (August 1) 

ceaD 3-83-30 Safety Zone Regulations; New Jersey, New York Harbor, Newark Bay (July 28) 

October/November 19 

Drawbridge Operation Regulations; Harlem River, New York (August 11) 

Ports and Waterways Safety; Offshore Traffic Separation Schemes; Galvest 
Bay (August 11) . 

Anchorage Ground; Elliott Bay, Seattle, Washington (August 11) 

Coast Guard Reserve (August 11) 

Ports and Waterways Safety; Control of Vessel Operations and Cargo Transf 
(August 4; minor correction issued August 29) 

Anchorage Ground; Eastern Branch, Elizabeth River, Norfolk, Virginia (Auo 
25) 

Drawbridge Operation Regulations; Hackensack River, New Jersey (August 25) 

Drawbridge Operation Regulations; Raccoon Creek, New Jersey (August 25) 

Freeboards; Load Line Regulations (August 25) 

Correction of Miscellaneous Disparities in 46 CF R Subchapter D, Tank vesse 
(August 11) 

Revision of (Coast Guard) Staff Codes and Addresses, correction (September Il 

Identification of Boats (September 9) 

CGO 79-026 

COTP Hmptn Rds Safety Zone Regulations; James River, Virginia (july 28) 
Reg. 83-15 

eGO 77-196 Confined or Congested Waters (July 28) 

COD13 82-18 

CGD3 82-017 

CGD 81-080 
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CGD 79-105 

CGD 80-009 

CGD382-019 

CGD5-8Z-30 

CGD382-015 

CGD 79-153 

CGD 82-063b 

COD 79-013 



3-1 R 

81-059 

D81-079 

D382-023 

079-131 

03-83-44 

008-83-04 

08-83-05 

GD3-83-29 

CGDI-83-2-

'P.'n11l!l-R3-17 

3-51 

o Tra ns fe r 

ly 28) 

Y (J u y 28) 

C on t inor 
ion (July 2 

!l) 

GD3 82-036
 

GO08-83-06
 

Drawbridge Operation Regulations; Ontonagon River, Michigan (September 15)
 

St. Marys River Vessel Traffic Service, correction (September 15)
 

Safety Zone Regulations; New Jersey, New York Harbor, Newark Bay (Septem­

be r 15) 

of proposed rulemaking (NPRMs): 

R 

1 1) 

Ga lves to 

nk Vesse 
D5-83-05 

a (Augus] 
CG03 83-037 

GO 78-180 us t 25) 

t 2 5) 
'GO 81-058 

GO 83-051 mbe r 1) 

COfP Western 
Alaska 

Drawbridge Operation Regulations; Banana River, Florida (July 28) 

Special Anchorage Area; Fore River, Portland Harbor, Portland, Ma ine, and 
Anchorage Regula tions in the Zone of Marine Safe ty Office Portland, Maine, 
editorial changes (August 1) 

Licensing of Officers and Operators and Registration of Staff Officers (August 
8)
 

Drawbridge Operation Regulations; Bayou Teche, Louisiana (August 11)
 

Dra wbridge Operation Regulations; Vel'milion River, Louisiana (Augus t 11)
 

Regatta; Head of the Connecticut River, Middletown, Connecticut (August 18)
 

U.S./Canadian Cooperative Vessel Traffic Management System (August 18;
 
correction issued August 30)
 

Security Zone; New London Harbor, Connecticut (August 18)
 

Marine Engineering Regulations for Merchant Vessels; Acceptance of ASME S,
 
E, A, and H Symbol Stamps for Power and Heating Boilers (August 18) 

Establishment of a Special Anchorage Area in Mattapoisett Harbor, Matta­

poisett, Massachusetts (August 25)
 

Drawbridge Operation Regulations; Great Channel, New Jersey (August 25)
 

Drawbridge Operation Regulations; Passaic River, New Jersey (August 25)
 

Drawbridge Operation Regulations; Lavaca River, Texas (August 25)
 

Drawbridge Operation Regulations; Eastern Branch, Elizabeth River, Norfolk,
 
Virginia (August 25)
 

Drawbridge Operation Regulations; Harlem River, New York (September 1)
 

Special Requirements for Cargo Lightering Operations, Supplemental NPRM
 
(September 9) 

Boundary Lines; Supplemental NPRM and Not ice of Public Hearings (September
 
15)
 

Ship Structure Committee; Notice of Meeting (September 15)
 

Public Meetings; Bristol Bay, Naknek/Kvichak Commercial Fishery District
 
Vessel Traffic and Anchorages; Notice of Public Meetings (September 15) 
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Comments on the items 
described below and requests 
for copies of rulemakings or 
notices should be directed to 
the Marine Safety Council at 
the following address: 

Commandant (G-CMC) 
U.S. Coast Guard 
Washington, DC 20593 
TeL: (202) 426-1477 

Comments may be delivered to 
the Marine Safety Council 
office, Room 4402 at Coast 
Guard Headquarters, 2100 
Second Street, SW, Wash­
ington, DC., between the hours 
of 9:00 a.rn, and 4:00 p.m. 
Monday through Friday. Com­
ments will also be available for 
inspection or copying during 
those hours. 

• * * 

Confined or 
Congested Waters 

(CGD 77-196) 

This final rule, published in 
the Federal Register July 28, 
1983, eliminates the special 
operating requirements for 
vessels 1600 gross tons or 
more when operating in "con­
fined or congested waters." 
The deleted requirements 
never became effective, as a 
list of "confined or congested 
waters" was never published. 

Ports and Waterways 
Safety; Control of 
Vessel Operations 

and Transfers 
(CGD 79--026) 

This rule, published August 4, 
1983, implements the provi­
sions of the Ports and Water­
ways Safety Act (PWSA) (33 
U.S.C. 1221 et seq.). It will 
result in better protection for 
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U.S. ports and harbors against 
the effects of vessel casual­
ties and oil spills. 

The rule delegates to 
Coast Guard District Com­
manders and Captains of the 
Port (COTPs) the authority 
contained in the PWSA to pro­
hibit particular tankers from 
operating in the navigable 
waters of the United States or 
transferring cargo in a port or 
place subject to the jurisdic­
tion of the United States when 
certain conditions exist. The 
rule also clarifies the existing 
regulations authorizing a 
COTP or District Commander 
to issue orders or regulations 
controlling vessel opera tions 
(Part 160 of Title 33 of the 
Code of Federal Regulations). 

Licensing Structure 
(CGD 81-059) 

On August 8, 1983, the Coast 
Guard published a notice pro­
posing to amend the regula­
tions concerning the licensing 
of officers and opera tors and 
the registra.tion of staff mem­
bers. The changes would im­
plement provisions of Public 
Law 96-378. 

The new structure would 
make it easier for mariners to 
follow career patterns in their 
various services and indus­
tries. The proposal would sim­
plify the license structures for 
ocean and inland service, de­
lete many of the "trade"­
restricted licenses, and simpli­
fy the licensing procedure by 
redesigning the format of the 
regulations and adding easy 
reference tables, It would 
also minimize the impact of 
the International Convention 
on Standards of Training, Cer­
tification and Watchkeeping 
for Seafarers, 1978 (STeW), 
scheduled to go into effect 
internationally in April 1984, 
by harmonizing most of the 

Coast Guard regulations i 
the Convention. The pro 
amendments revise the regu 
tions in Part 10 of Title 46 
the Code of Federal Regu 
tions. 

The proposal would a 
implement a provision of P. 
96-378 requiring the prese 
of licensed officers on all v 
sels subject to inspectl 
Currently, small passerg 
vessel operators do not ha 
the status "licensed office 
The proposal would modify t 
regulations for licensing pe 
sonnel on small passenger v 
sets and move the regulatio 
concerning this matter fro 
Part 187 to Part 10 of 
CPR. 

In addition to the arne 
ments to licensing regulatio 
some changes have been rna 
to Parts 157, 175, and 185 
46 CFR to keep terminal 
consistent (using "master" 
"rnate" as opposed to "oper 
tor " or "ocean operator," f 
example). 

Comments on this i 
must be received by the 
r ine Safety Council on or 
fore December 6. Questi 
should be directed to LCD 
George N. Naccara, U 
Coast Guard (G-MVP 
Washington, DC 20593; t 
(202) 426-2240. 

Ports and Waterways Safe 
Offshore Traffic Sepatati 

Schemes; 
Galveston Bay 
(CGD 81-080) 

This final rule establishes 
tra ffic separa tion sche 
(TSS) for the approache 
Galveston Bay. The TSS 
designed to increase nevi 
tion safety by separating 
bound and ou tbound lane 
vessel traffic. The scheme 
necessary because of sev 
traffic congestion and ree 
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e amen 
! ulation 
e e n rna 
d 185 
minolo 

s ter" an 
o "opera 
t or," fo 

C sualties in the Gal­
a preach area. This 
developed in accord­

with the Ports and 
abWwllY ' Safety Act (33 

• 1223) "to provide safe 
routes for the move­

of ve el traffic." It was 
lly adopted by the Mari­

{ety Committee of the 
tional Maritime Orga­

, ([\.10) in June 1983. 
. rule adds a Part 167 
til 33 of the Code of 

r I Regulations. Part 167 
I general rules which 
p ly to future offshore 

te separa tion schemes 
1 ed for U.S. ports under 
orts and Waterways Safe­
ct. These general rules 
needed because Coast 
regulations do not cur ­

lIT define offshore traffic 
lion schemes. The 

Guard anticipates 
i ing other TSSs and 

If ring exis ting TSSsj these 
Ube added to the new Part 

Published on August 11, 
1, this rule becomes effec­
on January 1, 1984. 

U.S./Canadian Cooperative
 
Vessel Traffic Management
 

System 
(CGD 19-131) 

August 18,1983, the Coast 
rd published an NPRiVI for 
firs t international Vessel 
'c Service . file agree­

ent with Canada covering 
Straits of Juan de Fuca 

adjacent waters was 
ned in 1979. Cont rol and 
forcement will be bilateral, 

mv lvin two vessel traffic 
nters in Canad a and one in 

le. The Canadians pub­
hed an NPRM and then dis­
vered a need to amend their 

Shipping Act. The Coast 
Guard anticipates that all will 
be in order for simultaneous 
publication of U.S. and Cana­
dian final rules in 1984. 

Freeboards;
 
Load Line Regulations
 

(CGD 79-153)
 

These regulations clarify the 
freeboard requirements of the 
load line regulations. The 
clarifications are based on 
internationally accepted inter­
pretations of the International 
Convention on Load Lines of 
1966. 

CGD 79-153 was published 
as an NPRM on February 4, 
1982; the final rule was pub­
lished August 25, 1983. 

Special Requirements
 
for Cargo Lightering Operations
 

(CGD 78-180)
 

Published on September 9 , 
1983, this supplemental NPRM 
presents proposed regulations 
for the lightering of oil and 
hazardous materials cargoes in 
bulk from one vessel to anoth­
er. It applies to the navigable 
waters of the United States 
and, if the cargo is destined 
for a port or place subject to 
the jurisdiction of the United 
States, the adjacent high seas. 

This rulemaking is required 
under the terms of the Port 
and Tanker Safety Act of 
1978. If adopted, the proposed 
rules will establish uniform 
safety and pollution preven­
tion rules for vessels engaged 
in offshore lightering. 

The notice contains' sub­
stantial changes to the NPRM 
that was published on May 31, 
1979. Comments must be re­
ceived on or before November 
8, 1983. 

Boundary Lines 
(eGD 81~58) 

The Coast Guard published 
this supplemental NPRM on 
September 15, 1983. 

The Seagoing .Barge Act 
was revised in 1980 to define a 
seagoing barge as one that 
proceeded outside the Boun­
dary Lines to be specified in a 
rule making. The Coast Guard 
published proposed rules on 
June 7, 1982, that sought to 
establish lines for the Sea­
going Berge Act and more 
clearly define the existing 
Boundary Lines. Substantial 
changes were made to those 
proposed rules as a result of 
the comments received. This 
supplemental NPRM incor­
pora tes the changes and allows 
for further com ment prior to 
the publication of a final rule. 
Comments must be received 
on or before December 13, 
1983. 

ActiOI18 of the
 
Marine Safety Council
 

At its August and September 
meetings, the Council consid­
ered only one item of interest 
to the public. 

CGn 83-048 Advance Notice 
of Arrival 

The Coast Guard recen tly re­
viewed the costs, benefits, and 
usefulness of requir ing ad­
vance notice of a r r ival and 
departure from certain ves ­
sels. It concluded that the 
reporting requirements for 
vessels carrying some 200 
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"cer-tain dangerous cargoes II 

are excessive and that reports 
should be required only from 
vessels carrying the more 
dangerous "cargoes of particu­
lar hazard. 11 

Notices from vessels car­
rying "cer-tain dangerous car­
goes" have generally been used 
by Captains of the Port 
(COTPs) for supervising vessel 
traffic, planning emergency 
spill responses, and targeting 
examinations of vessels known 
to have histories of accidents 
or violations. A small number 
of the "cer'tain dangevous car­
goes, II called "cargoes of par­
ticular hazard, II pose a higher 
risk to ports and the environ­
ment because of their extreme 
toxicity, reactivity, or other 
unusual che mical propert ies, 
The Coast Guard believes tha t 
r epor ts on the move ment of 
these "cargoes of particu la r 
hazard" should continue to be 
required because of these car­
goes' higher risk. 

The proposed change in 
regulations will result in a 77 
percent reduction in the num­
ber of not ices required from 
the mar ine industry. In addi­
t ion, reducing the number of 
req uired reports should make 
it easie r for vessel operators 
to comply with the requ ire­
men ts and easier for the 
COTPs to enforce the m. 

An NPR M is sc heduled to 
be published th is winter. .t 

To: The marine community 

From: The U.S. Coast Guard 

SUbject: Changes in Coast Guard policy for retaining iil 

It has been the Coast Guard's practice to maintain c 
files on the commercial vessels it has certificated. The" 
files, which include copies of selected approved plan 
spec ifiea tions, stabili ty data, and related correspondence 
have been used by many in the marine industry who did 
not maintain or could not locate vessel case file material. 

The volume of plans suo rn itted over the years has made \ 
impossible for the Coast Guard to continue to maintai 
extensive files. This is true even with the reduction of 
mater ial announced in Navigation and Vessel Inspection 
Circular (NVIC) No. 3-81. In the interest of cost­
effectiveness, space conservation, and reduction of 
microfilm costs, the CORst Guard has decided to keep only 
the following at Headquarters: general arrangement 
drawings, trim and stability booklets or stability calcula­
tions if there is no booklet, loading manuals, operati 
manuals, descriptions of auto ma t ion test proce dure", 
descr iptions of fire control plans, and stab ility letters. 

Since the Coast Guard will no longer be maintaining 
co mplete files, owners and operators a re encouraged to 
keep anyt hing tha t might be needed for future reference. 
They should keep, for example, accurate vesse l plans 
clearly reflec t ing the "as built" condition of the ir vesse 
and any major modificat ions or alterations. Those assu ­
lng new ownership of an exist ing vessel should try to 
obta in complete sets of plans as part of the purchase 
agreement . 

The American Bureau of Shipping maintains extensive 
files on vessels it c lasses, and these may be obtained, at 
cost, on microfilm or as pr ints. 

Chapter 20 of the Mar ine Sa fe ty Manual (COMDTINST 
M16000.3) (old CG-495) a d NVIC No. 3-81 will be revised 
to reflect the new list of case file mater ial to be 
maintained at Headquar ters. 
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Chairman of Advisory Committee Honored 

ights 

New Members Appointed to Towing Safety Advisory Committee 
ecretary of Transport a ­

n recently ppointed seven 
w members to the Towing 
ely \dvisory Committee . 
vare 

uard Dist inguished 
rvi ward is the 

r ognition accorded 
Ivi u 1 who volunteers 

I to the Coast 
lis award was pre­

re ently to Frank T. 
u r in recognit ion of his 

IIlDIWIJS contributions to the 
[on of marine safety. 

ample of Steg­
u tanding service to 
t Guard and the De­

ent of Transportat ion is 
tamed and dynamic par­

ti n a a member of 
m ritime safety adviso­

mmittees. Among these 
owing Safe ty Advi­

mmittee and its pr ed­
• the Towing Indus try 

r ommittee, t he 
j al Transporta t ion Ad­

'omrn ittee, and one of 
arliest advisory commit­

nsored by the Coast 
t the Western Rivers 

rk H. Allen 
t Manager 

Indillna Port Commission 

ive 
a t 

lin c 
. The 
I plan 
rldence 
vho did 
ter ial. 

li ning 
ed to 

ing fir 

nade it 
ai nta in 
.ion of 
ree t ion 

cos t­
on of 
'P only 
ernen t 
rle 1a ­
ra ting 
dures, 
s. 

81' 
ed 
b 

ptain Allen Scott 
In erna tional Executive Vice 
President 

Inl rnational Organization of 
.Iasters, Mates nd Pilo ts 

J. Erik Hv ide 
e ident and Chief Executive 

OUicel' 
Hvide Shipping, Inc. 

Stegbauer's commitment to 
fostering a grea tel' exchange 
of views and information be­
tween the Coast Guard and 
the shallow-draft inland and 
coastal waterway transporta­
tion industry contributed sig­
nificantly to the establishment 
of the Towing Safety Advisory 
Committee. He has given that 
committee identity and direc­
tion for the past two years as 
its first chairman, and his ded­
icated personal .comm itment 
has inspired the participation 
of others who share his strong 
sense of responsibili ty to the 
public. 

Stcgbauer has en hanced 
the Coast Guard's abili ty to 
understand the impact of its 
program s on domestic inland 
transporta tion activities. His 
influence has also contributed 
grea tly to the Coast ·Guard's 
e f for ts to ensure safety on the 
na tion's inland and coastal 
watcrways without over-

Michael W. M eFann 
Assistant Manag er , Fleet 

Operations 
Ashland Petroleum Company 

Otto B. Candies, Jr. 
Vice President, 
Otto Candies, Inc. 

Frederick R. Hazard 
Executive Vice President 
Great Lakes Dredge & Dock 

Company 

Lester C. Bedient 
Consultant to Executive Vice 

President 
Crowley Maritime Corporation 

regula tion. 
Stegbauer is Executive 

Vice President of Southern 
Towing Co., of Memphis, Ten­
nessee. i 

Do You Know How 
to Protect Your Boat 

from Lightning? 
"Recommended Practices and 
Standards Covering Lightning 
Protection" descr ibes the de­
sign and installation of a light­
ning protection syste rn for all 
sizes and types of boats. A 
copy is available for $3 (in­
cluding postage and handling) 
from American Boat and 
Yacht Council, P.O. Box 806, 
Amityville, New York 11701. 

(Reprinted from the Radio 
Technical Comm ission f or 
Maritime Services Ne wsle tte r , 
Vol. 2, No.8) 1 

Replacing Frank T. Stegbauer 
as chairma n of t he co mmittee 
is Steven T. Sca lz o, Vice Pres­
ident of Foss Launch and Tug 
Company of Sea t tle , Washing­
ton. Stegbauer was reappoint­
ed to membership on the com­
mittee, as was Captain Wil­
liam Hugh Tuttle of Local 333 
of the Unit ed Marine Division, 
Interna tional Longshore rnen's 
Association, AFL-CIO, New 
York. TSAC also has seven 
members who are in the 
middle of their terms. 
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interested in presenting 
paper to the National M 
time Show Conference sh 
submit a 300­ to 400-w 
abstract to Peter Joh 
Na tional Maritime Show C 
ference Committee, P.O. 
721948, Houston, Texas 772 
tel.: (713) 879-8929. 

The National Marif 
Show is presented by Indus 
Presentations, Inc., a prof 
sional trade-show rnanagem 
company hosting 20 indus 
trade shows from 5 offi 
worldwide. 

566-2300. 
Anyone knowing of an 

usual contemporary or histo 
cal vessel is asked to con 
the organizers of. the festi 
at OP SHIP LTD., 919 Th' 
Avenue, New York, New Y 
10022; tel.: (212) 752-7150. 

..=~.;~=: --_ .• 

Pon tchartrain will be li m j ted 
to vessels with a draft not 
exceeding five feet. 

Registration forms are 
available from Serge Helfer, 
Louisiana World Exposition, 
Inc., Entertainment Division, 
P.O. Box 1984, New Orleans, 
Louisiana 70158; tel.: (504) 

A typical sight on the Mississippi and set to lead one of 
parades being staged in connection with the Lol~isiana IY 
Exposition is the PRESIDENT. Owned by the New Orle 
Steamboat Co., it was originally built in 1923 as a steam-pow 
side wheeler. It was converted to diesel power in 1978. 

ence papers, show manage­
ment said the conference will 
cover industry trends and 
forecasts, financing, state-of­
the-art propulsion, and the 
fields of electronics, commu­
nication, and navigation. 

The conference and exhibi­
tion will highlight the areas of 
offshore equipment and ser­
vices, port-equipment con­
struction and maintenance, 
high technology in shipbuilding 
and ship operations, and diving 
and salvage. 

Individuals and companies 

Monday, May 28: The "Parade 
of All Nations ll­ 2,500 sail and 
power yachts on Lake Pont­
chartrain, flying their national 
flags or the flags of their 
owner's homelands. 

All types of craft, including 
co mmerclal vessels, are wel­
come to participate in this 
festival. The river parade is 
for large, professionally 
crewed vessels with a mini­
mum size of 40 feet and a 
cruising speed of at least 12 
knots. The parade on Lake 
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Sunday, May 27: The nop 
SHIP IS4 Paradev-r-a 70-mile 
procession of ships passing the 
reviewing stand, going up­
stream on the Mississippi 
River; and 

National Maritime Show Set for April in· Houston 

Two Boat Parades Planned for World's Fair 

Water craft of all kinds will 
converge on New Orleans for 
the 1984 Memorial Day week­
end as part of the 1984 Louisi­
ana World Exposition to cele­
brate the theme "Rivers of the 
World-Fresh Water as a 
Source of Lif'e." 

Two major nautical pa­
rades are planned: 

The third annual National 
Mari t ime Show will be held 
April 25 - 27, 1984, at the 
Albert Thomas Convention 
Center in Houston. Previously 
held in Baltimore, the exhibi­
tion and conference have been 
expanded in scope to cover the 
entire maritime industry, in­
cluding blue-water vessels, 
tankers, container ships, push 
boats, barges, tugboats, work­
boats, dredges, drilling ships, 
Navy and Coast Guard vessels, 
and other specialty craft. 

Issuing a call for confer­



Amendmen 20 to the IMDG Code Becomes Available
 

0-82 t the m­
aritime Danger­

(I. DC;) Code has 
ed in English and 
I. 

men . to the 1M DG 
ed in loose-lea f 

dditi nal or re­
to be insert­

ropriate volumes 
1977 f ur-volume 
the 1981 five ­

tion of the Code. 
ment 20-82 was pre­

the In terna tional 
o nizati on Sub­
on the Carriage of 
lood and adop ted 

8 I ime Safe ty Com­
. 46th session in 

The Commit tee 
hat the ame ndment 
e im 1 entcd on 

, 19 • 
Iro I 10 Head­

m ndment 20-82 
ivi ed into wo sets 

dments to the Gen­
1 II1troduct ion, to An­
I, and to Classes 1, 2, 
5, 6, 8, and 9 (1,000 

s) 

mended Indexes (com­
replacem ents, 220 
consist ing of 

neral Ind x (alph a­
\) of dangerous 
o t e IMD Code, 

i 1M DG Cod page 
numbe, UN numbers, 

e ,packagin groups, 
idiary r isk labels, and 

(renee to Emergency 
hedule (EmS) numbers 

to Medical First Aid 
ulde ( 1FAG) table num ­
r ,and 

b) Numerical Index of UN 
numbers (Table of UN 
numbers with correspond­
ing IMDG Code page num­
bers, EmS numbers, and 
MF AG table numbers). 

The prices, post free (surface 
mail), are £ 12.50 for Part 1, 
sales no. 238 82.21.£, and 
£ 3.50 for' Part 2, sales no. 240 
82.22.E. Persons wishing to 
order the publica tions from 
IMO Headquarters should di ­
rect their orders to IMO, 
Publications Section, 4 Albert 
Embankm ent, London SE1 
7SR, England. Prepayment is 
required. 

U.S. distributors are selling 
Amendment 20-82 as a sinz,., le 
package. The pr-ice is approxi­
rnately $50. Interested per­
sons should call distributors to 
find out exact prices and post­
age end handling charges. 
Among U.S. distributors are 
the fo llowing: 

Labelmaste r 
5724 Nort h Pulaski Road 
Ch icago, IL 60646 
Tel.: 1-800-621-5808 

Ne w York Nautical Instrument 
and Service Corpora tion 

140 Wes t Broadway 
New York, NY 10013 
Te l. : (212) 962-4522 

Sou thwest Instrument Co. 
235 West 7th Street 
San Pedro, CA 90731 
Tel.: (213) 519-7800 

Other 1Ma pub lice tions 
now available, their sales 
numbers, and their prices if 
ordered from IMO Headquar­
te rs include the following: 

Official Records of the 
International Conference on 
Limitation of Liability for 
Maritime Clqims, 1.976 (docu­
ments issued in connection 
with the Conference); sales 
no. 448 83.05.E, £ 10.00, and 

Amendments to the Con­
vention on the Int ernationai 
Regulations for Preventing 
Collisions at Sea, 1972 adopt­
ed by the Assembly at its 12th 
session in November 1981; 
sales no. 906 83.06.E, .( 1.25 . .t 

Coast Guard
 
Issues Call for Reservist
 

Physician'8 Assistants
 

The COAst Guard is seeking 
gradua tes of selected Physi­
c ian's Assistant Programs to 
serve in the Coast Guard Se­
lec ted Reserve. Those appli­
cants se lec ted will rece ive 
direct warrant officer ap­
pointments. Wllile most se­
lectees will ha ve inactive-duty 
status, some will be brought 
on boa rd as ac t ive -duty per­
sonnel. 

Persons selected under this 
program are chosen with the 
understanding th a t they will 
serve at le as t t hree years in a 
Coast Guard Selec ted Reserve 
Training Unit. After this 
period the member may 
request transfer to the 
Individual Ready Reserve. 

A list of schools offering 
approved Physician's Assis ta nt 
Programs and information on 
e ligibili ty and applying for the 
posi t ions a re Available from 
Coast Guard Distric t Com­
manders or from Com mandant 
(G-P MR), U.S. Coast Guard, 
Washington, DC 20593; tel.: 
(202) 426-1370. 
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Maritime Exhibition to be Held in New York
 

Expoship North America 84, 
an international maritime ex­
hibition organized by Seatrade 
North America, has been set 
for March 19 - 23, 1984, at 
Pier 88 on Manhattan's West 
Side. 

This event, which gives 
companies an opportunity to 
display their products and ser­
vices, is expected to attract 
ship owners, shippers, ship­
builders/ship repairers, marine 

Painting Guide 
Published 

The Steel Structures Painting 
Council now has available in a 
new two-volume edition the 
"Steel Structures Painting 
Manual," which provides guid­
ance on the painting of ships. 

Volume 1, Good Painting 
Practice, describes the rna te­
rials and procedures necessary 
for a successful coating pro­
gram. This volume also de­
scribes painting practices for 
a variety of steel structures 
and includes separate chapters 
on marine painting and the 
painting of navy ships. 

Volume 2, Systems and 
Specifications, provides com­
bined performance-/composi­
tion-oriented specifications 
for applicable types of coat­
ings and gives a basis for 
choice among alternatives. 

More information on this 
publication and the Steel 
Structures Painting Council 
can be obtained by contacting 
the Sales Department, Steel 
Structures Painting Council, 
4400 Fifth Avenue, Pittsburgh, 
Pennsylvania 15213. 

(Reprinted from the Weekly 
Letter of The American 
Waterways Operators, Inc., 
Volume XL, No. 33) 1 

equipment manufacturers, 
bankers, brokers, and other 
senior representatives of ma­
rine companies from all over 
the world. 

Sponsoring the exhibition 
are the American Institute of 
Merchant Shipping, the Coun­
cil of American-Flag Ship 
Operators, the Federation of 
American Controlled Shipping, 
The National Industrial Trans­
portation League, the National 

Maritime Council, and 
Shipbuilders Council 
America. 

A Seatrade "Money 
Ships" conference will be 
in conjunction with the exh 
tion. 

Details are available f 
Sea trade North America, 
The Whitehall Building, 
Battery Place, New York, . 
York 10004; tel.: (212) 4 
6470. 

Invitation for Comments on RTRP Still Open
 

In April 1983 the Coas t Guard 
issued Navigation and Vessel 
Inspection Circular No. 4-83, 
"Guidelines Governing the Use 
of Reinforced Thermosetting 
Resin Pipe (RTRP) on Coast 
Guard Inspected Vessels." The 
guide tells what materials and 
installation requirements must 
be met in cases where RTRP 
has been approved as a substi­
tute for the polyvinyl chloride 
pipe covered in the Coast 
Guard Marine Engineering 
Regulations. It was intended 
as an aide for Coast Guard 

technical offices, marine 
spectors, rnater ials manul 
turers, vessel owners, de' 
ers, and others who deal in 
design and approval of 
board piping sytems. 

Included in the eire 
was an appeal for "cons 
tive comments and s 
tions." Comments and s 
tions regarding the us 
RTRP are still welcome. 
should be sent to Comma 
(G-MTH-2), U.S. Coast G 
Washington, DC 20593. 

How Will Ships Fare in .a Collision?
 
The Maritime Administration 
has released a technical report 
on "The Prediction of Motions 
and Structural Damage of Two 
Colliding Vessels. II The three­
volume study contains meth­
odology and computer pro­
grams for predicting damage 
to ships involved in a collision. 

It was prepared for Mar Ad 
by Hydronautics, Inc., of 
Laurel, Maryland. 

Copies of the report are 
available from the National 
Technical Information Service 
(NTIS), Springfield, Virginia 
22161. The order numbers and 
prices are: 

Volume I - Executive Su 
mary, No. PB83-238220, S8. 

Volume II Mathemeti 
Models for Prediction of . 
tions and Structural Da 
of Two Colliding Vesse l ' 

PB83-238246, $13.00; and 

Volume III - Formulas fo 
Prediction of the He I I 

of Hull Structure to Col' 
Impact, No. PB83-238 
$8.50. 

The entire 
238212) can 
$26. 
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I of the Month 
and 

unci! 

Hab l 
Ethylene glycol Antifreezele r ic , 

(Typical values) lilding 
1,2-ethanediolYork, 

(212 ) • glycol (The two figures 
followed by asterisks 
are for 50% sol. 
anti-freeze. Readers 

19SoC (38Sop)	 166°C (330°F) may be int ere sted 
lOSoC (226oP)* in knowing that, 

-13°C (90 p) -37oC (-34oP)* 
at sea level, the 
boiling point of 

0.05	 mm Hg 18 mm Hg 50% sol. antifreeze 
in a car radiator 

old Limit Values (TLV) with a 15 gsi radigtor 
cap is 129 C (264 F).

eighted Average (TW A): SO ppm; 125 mg/m 3	 
As for cold weather, 

erm Exposure Limit (STEL): maximum protection 
against freezing 
would be afforded 
by a solution of 

3.296 by vol. approximat ely 
70% antifreeze 
and 30% water, 
which would have 
a freezing point 

116°C (241op) of ~proxi'Bately 
111°C (232 0P) 

121°C (250°F) -68 C ( -90 F).
400°C (752°F) 413°C (77SoF) Note that continuing 

to increase the 
, ies conceturnt: ion 
d water = l.0): does not necessarily 1.12	 1.14 

mai (air = I.O>: 2.6 lower the freezing
 
of Mo point. Undiluted,
 

Dm	 100% antifreezelifiers 
ls, N	 has a freezing . umber:	 not assignedd	 point of apwoxi­

R Code: EGL mgtely -13 C o Compatibility Group: 20 (Alcohols, Glycols)	 (9 F)). 

it is fall	 youere again, and many of are Ethylene glyc ol was first produced in 1856 
ring your cars for winter by adding anti- by the noted French chern ist Charles-Adolphe 
e to their cooling systems. Most of the Wurtz. It beca me commercially important dur­

ifr ezes sold to consumers are blends of ing World War I, when	 the Germans used it as a 
ion inhibitors, anti-foaming agents, other substitute for glyce rol (see Chemical	 of the 

ltives, and this issue's Chemical of the Month, December 1981) in making explosives.
h-ethylene glycol. It was first used as an antifreeze in about 1925 
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and by the early 1960s had taken over about 90 
percent of the antifreeze market, beating out 
methanol (wood alcohol), its chief competitor. 

Ethylene glycol is what's known as a "per­
rnanent" antifreeze, one that's left in the radi­
ator year-round. For this it has its low volatili­
ty to thank; ethylene glycol does not evaporate 
out of solution the way alcohol does. Another 
plus point is that it raises the boiling point of 
water solutions and thus helps prevent over­
heating during warmer weather. Ethylene gly­
col offers a number of advantages over other 
subs tances that have been or still are used as 
antifreezes. Calcium chloride and sodium 
cnloride (table salt) solutions are corrosive; 
ethylene glycol is not. Kerosene and petrole­
um-b ased oils cause the rubber hoses in auto­
mobile cooling systems to swell and, over time, 
deteriorate; ethylene glycol does not. Sugar 
and honey lose their stabili ty in the hcatj 
ethylene glycol does not. Finally, some of the 
alcohols used as antifreezes (methanol, ethanol, 
or grain alcohol, and isopropyl, or "rubbing," 
alcohol), are highly flammable in addition to 
being volatile; e t hylene glycol scores low on 
both counts. One place where ethylene g-lycol 
has lost out to ano ther glycol is where a less 
tox ic substance is needed. In cooling systems 
for engines used near drinking (potable) water 
supplies and for cooling or fr eezing of food 
produc ts, for example, propylene glycol is used. 

Although antifreeze is usually green, that 
color is a dye added for identifica tion. Ethyl­
ene glycol its elf is a clear, colorless, practical­
ly odorless, s lightly viscous liquid . It is com­
pletely soluble in water and is vel'y hydroscopic 
(meaning tha t it picks up and retains water 
vapor fro m the a t mosphere). 

Approximately 40 percent of the ethylene 
glycol produced today goes toward the making 
of ant ifreeze. About 35 percent is used in the 
manu fac ture of polyester fibers, films, and 
coatings. The re mainder is used in such prod­
ucts as latex and oil-based paint, aircraft de­
ic ing flui ds, low- te mperature explosives, ink, 
and pesticides, to mention only a few. Its 
hydroseopic proper t ies make it ideal for dehy­
dra ting natural gas. Since it has such a wide 
range of uses, ethylene glycol is made in sev­
er al grades. 

Ethylene glycol's principal hazard is its tox­
icity. If swallowed, amounts of 60 to 100 ml 
(approximately 2 to 3 1/3 oz .) can cause serious 

antifreeze contains additives which in th 
selves can be toxic.) Victims who swa 
ethylene glycol should be made to drink 18 
amounts of water, and vomiting should be 
duced (neither of these measures applies 
unconscious victims, of course). Medical att 
tion should be sought. 

Massive or prolonged skin or eye cant 
with liquid ethylene glycol may cause irritat 
because of the chemical's dehydrating effec 
If ethylene glycol is splashed in the eyes 0 

the Skin, the standard procedure of rinsing w 
large amounts of water should be followed. 

Although ethylene glycol is slow to evap 
ate, dangerous vapors could form in an enclo 
space (such as a cargo tank) or if the comm 
ty were heated. Ethylene glycol, like all e 
tral nervous system depressants , can be insi 
ous. While it has a recognizable odor, 
che mical can deaden the sense of smell. Li 
lessness and dizziness can progress to unc 
sciousnessj if an unconscious victim is not d 
covered and if he br ea thes a high enough c 
centration, he will be asphyxiated. 

10 cases of inhala ti on exposure, the viet 
should be moved to fresh air, and a physic' 
should be consulted. 

T he best measure s to take against these h 
ards are preventive ones. Persons hand' 
ethylene glycol should avoid brea thing t 
vapors or fumes which will result if the co 
modity is hea ted. If they enter a tank, tl 
should wear a self-conta ined brea thing app 
tus. If splashing is like ly to occur , they sh 
wear che mical goggles or a full face shield. 
any case, the wearing of rubber gloves, apr 
and shoes is ad visable. If clothing is eonta 
nated, it should be removed and laundered b 
fore being wor n aga in. 

111e U.S. Coast Guard regulates ethyle 
glycol as a Grade E combustible liquid. 
regulations governing it can be found in P 
30 - 40 of Title 46 of the Code of Fed 
Regulations (SUbchapter D). The Internatio 
Mari t ime Organization inc ludes e thylene gly 
in Chapter 7 of it s Chemical Code, chemi 
to which th e Code does not apply. Ethyle 
glycol is not regula t ed by the U.S. Departm 
of Transportation, nor is 
Interna ti onal Mar it ime 
(IMDG) Code. 

it included 
Dangerous 

in t 
Go 

Hazard Evaluation Branch 
Marine Technical andinjury or even death. (This would be equivalent 

to approximately 1/2 to 3/4 cup of a 50% sol. 
antifreeze mixture. It should also be noted that 
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Is your hose mask really "serviceable"? 

Proceedings of the Marine Safety Council 253 

While we can only specu­
late as to whether a faulty 
mask caused the master to fall 
or whether the mask simply 
slipped off and allowed him to 
inhale kerosene when he fell, a 
more effective mask might 
have saved 1115 life. 

The crew members in this 
case acted prudently. When 
they discovered that their 
safety equipment was not ade­
quate to permit anyone to 
reach the victim without 
undue risk to his own safety, 
they allowed the rescue squad 
to handle the removal, The 
rescue squad arrived very 
promptly. Had the crew mem­
bers not recognized the lim i­
tations of their equipment, 
this could have been another 
multiple-fatality case. In 
those .cases, bystanders rush to 
aid the victim without regard 
for their own situation and, as 
might be expected, compound 
the problem rather than alle­
viating it. 1 

Type A hose masks will no 
longer be approved either on 
new vessels or as replace­
ments for equipment found no 
longer serviceable. Units in 
use, however, could continue 
to be used until they became 
unserviceable. 

In addition to the hose 
mask, the master had a life­
line made of steel-wire rope. 
One crewman operated the 
blower, and three crewmen 
stood by in the vicinity of the 
cargo tank access. 

The master stood on an 18­
inch suction line to effect the 
repairs necessary to rid the 
tank of the remaining kero­
sene. After about ten In inutes 
in the tank he fell approxi­
mately six feet to the bottom 
of the tank. The fall dislodged 
his mask. The victim got to 
his feet, but one of the crew 
members in attendance sensed 
that he was having difficulties 
and sum maned a rescue squad 
by telephone. The master 
again collapsed to the bottom 
of the tank, where he re­
mained until the rescue squad 
came and removed him. He 
was pronounced dead on arriv­
al at a local hospital. The 
attending physician's state­
ment lists the cause of death 
as "lnhala tion of kerosene 
vapors. II 

Confined Spaces 

m t time we publish 
IIUlders ot the folly of en­

fi ned spaces or toxic 
h r without taking 

per precaut ions or 
proper equipment. 

one artic le a year has 
ed detailing the haz­

Hen, as in the cases 
ted in the May 1980 and 
(February 1981 issues 

oceedlngs, an inci­
resulted in multiple 

• A feature in last 
issue ("Death by As­

tion") saw yet another 
here omeone died as 
ult of entering a cargo 
ntaining a toxic a tmos­

incident to be dis­
this month began while 

ker was offloading kero­
. ,\n apparent leak in the 
o piping resulted in an 

II ulation of one to two 
t of product in one tank. 

ster donned the avail­
brea thing cpparatus and 

ered the tank to effect the 
si '. In this instance that 
i ment was a Type A hose 

supplied by a hand-
rated blower--a breathing 

atus no longer approved 
(I atmospheres im mediately 

n erous to life or health. 
On November 17, 1980, the 
08 t Guard issued Navigation 
d Vessel Inspection Circular 
o. 13-80, which states that 

es ethy 
liquid. T'h 
rnd in Par 
of Fe der 
t e rna ti on 
lene g lyc 

, ch e mica 
Etllylen 

epar-t m n 
ed in th 
s Goo 

Ire , 
nd 

which in 
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Nautical Queries
 

The following items are A. I only A. I only 
examples of questions included B. II only B. II only 
in the Third Mate through C. Both I and II C. Both I and II 
Master examinations and the D. Nei ther I nor II D. Neither I nor II 
Third Assistant Engineer 
through Chief Engineer exami­ REFERENCE: Merchant Ma­ REFERENCE: Modern Ref 
nations: rine Officers Handbook enation and Air Condition 

Althouse 

4. Readings taken from anDECK 
aneroid barometer should be 2. Which of the follo wi 
corrected for which of the fol ­ (are) true regarding oxygen 
lowing factors? dicators or their use sb 

1. Vessels are first regarded vessels? 
as being in sight of one l. Latitude of the vessel 
another when lI. Heigh t above sea level A. The instruments are 

pable of providing an i 
A.	 a sound signal is heard. A. I only mediate, accurate rea 
B.	 one can be seen by the B. II only of any space with no 

other visually. C. Both I and II lay. 
C.	 the vessels see one D. Neither I nor II B. Prolonged exposure 

another on radar. gases such as CO2D.	 one has spoken to the REFERENCE: Bowditch, 1977 affect the accuracy of 
other over radio- indicator. 
telephone. C. A cotton filter placed 

5. In the master gyro­ the end of the sampli 
REFERENCE: Commandant compass, the phantom element tube prevents dam 
Instruction M16672.2 is maintained in alignment when the instrumen 

with the sensitive element by exposed to strongly sci 
means of the gases. 

2. Under the IALA B buoy­ D. All of the above 
age system, spherical buoys A. corrector gimbal. 
may be B. transmitter. REFERENCE: Mar Ad 

C.	 azimuth motor. fighting manual 
A.	 numbered. D. rotor and rotor case. 
B.	 lighted. 
C.	 used to mark an obstruc­ REFERENCE: Mariner's 3. The purpose of the 

tion. Gyro-navigation Manual cha mber on the discharge 
D.	 none of the above. an emergency boiler-Ie 

steam -reciprocating pump 
REFERENCE: Proceedings of toENGINEERthe Marine Safety Council, 
Vol. 39, No.9, Septv/Oct. 1982 A.	 facilitate draining of 

cylinder. 
1.	 Which factorts) has (have) B. reduce pulsations 

3. The immersion of the a part in determining the ef­ feed line. 
deck edge in 8 heavy roll will fective temperature of air? C. adjust the speed 
serve to pump. 

I.	 Humidity D. provide for addition 
I.	 decrease the reserve II. Air motion boiler compound. 

buoyancy. 
II.	 decrease the GZ. 
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placed 
samplin 

dam 
urnen t 
)Iyacid 

f th 

n the 

f the 

n of 

.RB~IC E : Naval Auxil­
hinery, U.S. Naval 

I h statement is true 
mechanical seals? 

y may be used in lieu 
nventional packing 

nd for any service 
r than saltwater. 

are not suitable for 
on fuel-oil transfer 

mps. 
y are normally lubri­

ted and cooled by the 
uid being pumped. 
~e may be reduced 
djus ting spring corn­
ion. 

Centrifugal 

lubricating oil's ability 
r ist viscosity changes 

temperature changes is 
ated by its 

merican Petroleum In­
titute number. 

Viscosity Index number. 
conds Saybolt Purol 

number. 
Seconds Saybolt Universal 
number. 

Lubr iea tion, 
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New Edition of Text 
on Stability and Trim 

Published 

A third edition of Stability and 
Trim for the Ship's Officer has 
been published by Cornell 
Maritime Press, Inc. The orig­
inal book, by John La Dage 
and Lee Van Gernert, was pub­
lished in 1946. A second 
edition appeared in 1956. The 
new edition was edited by 
William E. George. 

The text has been enlarged 
to include the newest develop­
ments in cargo handling and 
their implications. Vast 
changes have taken place in 
the technological aspects of 
the maritime industry since 
the last revision. Also, a num­
ber of changes have been 
made in operating rules con­
cerning stability requirements 
for bulk grain carriers and in 
U.S. Coast Guard licensing 
exam ina tions. 

Every chapter has been re­
vised and rewritten. New 
chapters on longitudinal hull 
strength and movable bulk 
cargoes have been added. The 
chapter on computers has been 
revised to show the evolution 
of electronic computing tech­
niques for establishing stabili­
ty, trim, and longitudinal hull 
strength factors. In the chap­
ter on metacentric height cal­
culations, there is an explana-

H you have any ques­
tions about the Nautical 
Querie8y please contact 
Com manding Officer, U.S. 
Coast Guard Institute 
(mvp], P.O. Substation 18, 
Oklahoma City, Oklahoma 
73169; teL: (405) 686-4417. 

tion of the short-form stabili­
ty method that is used aboard 
many container and barge­
carrying vessels. The chapter 
on marine disasters illustrates 
loss of ship as a result of 
shifting bulk cargo and insuf­
ficiencies in reserve buoyancy, 
hull strength, and transverse 
stability. The appendices have 
been enlarged and updated. 

The book has approximate­
ly 400 pages and is available 
from booksellers or from Cor­
nell Maritime Press, Box 456, 
Centreville, Maryland 21617. 
The price is $15. Orders sent 
to Cornell Maritime Press 
should include $2 for postage 
and handling. i 

Topical Index 
to NVICs Offered 

Navigation and Vessel Inspec­
tion Circulars (NVICs) are 
published by the Coast Guard 
to provide the public with 
guidelines on certain regula­
tory actions affecting com­
mercial shipping. They are 
available through the Govern­
ment Printing Office. A pri­
vate organization has prepared 
a topical index which may be 
of assistance to those using 
NVICs and can be obtained at 
no cost by sending a stamped, 
self-addressed envelope to 
Captain Kirk Greiner, Mari­
time &: Environmental Con­
sultants, 3107 NE 160th 
Street, Ridgefield, Washington 
98642. The index will be up­
dated on January 1 and July 1.1 
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