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Letters to the Edit r
 

Regarding the article in 
the February 1982 Proceed 
ings, "Retro-reflective Ma te
r ial Adds Ex ra Safe ty Mea
sure to FDs, ' I am in th or
ough ag reement with Mr . 
L mley's suggest ion that 
ret ro- r efl ec t ive m terial be 
added to the PFDs carried 
abo I'd recrea t ional boats. It 
has been known for many 
years t a t reflective ma te r ia l 
increas e t he ch an ce of quick 
re ue of individuals in t he 
wa ter . 

would owev er, like t 
make a correction to t he 
statement that "federal regu
lations require on y Type I 
PFDs to be equipped with 
retro-reflec tive m terial." 
This is not quite the case as 

r . Le mley is ell awar . A 
quick review of th PFO r~ 

quire ments or unin peeted 
commerc ial ves el less than 
40 fee t in lengt h is in order. 

Subsection (b) of Paragraph 
25.25- of Title 46 of t he 
Code of 'ederal Regulations 
(46 C R 25.25-5 ) ta tes tha t 
all uninspected commercial 
vessel not carrying passen
gel's for hire, ass than 40 feet 
on length must arry a life 
preserver (Type I) buoyant 
vest (Type II), or spe ial 
purpos water safet buoyant 
device intended t be worn 
(Typ ill) [fo every person n 
boardl . 

6 CFR 25.25-15 s te 
that all pe J TI, or III P Ds 
car ied aboard uninsp ted 
ommerci I vessels must h ve 

31 quare inches 0 approved 
retro-ref'leetive material on 
the front side and 31 square 
in hes of m terial on the back 
sid. J the PFO is reversible 

are Ty e l's, there mus e 
31 square inches 0 material on 

each of the reversible sides. 
In short, an uninspected 

commercial vessel less than 40 
feet in length, not carrying 
passenger for hire, may carry 
Type II or ill FDs in li eu of 
Type I's . But these Ty e U or 
Type III FDs must t ill be 
equipped with r e t ro-reflec ti ve 
ma t er ial. 

r a m not awar e of any Type 
II p . that ar e manufac t ured 
with retro- refl ec t ive ma ter ial; 
howe ver, som e Type Ill's ar . 
Apparently, ma nufac t urer are 
not a ware of the num er of 
sm all unins pec ted co mercial 
vessels, ar ticularly f i hing 
vessels, opera ti ng in t he U.S. 

o 's there ublished infor
rna ion, that I a m aware of, on 
the prop I' place ent of retro
reflec tiv mat erial on ype II 
PFDs (\ hat is the 'f'ron ' ? 
What is t he 'back"?). An addi
tion to Nav igation and Vessel 
Inspection Circular No. 4-80 
could correct thi it uation. 

further note regarding 
PFO lights. 46 C' R 25.25-13 
require t ha t each PF , ex
cept r ing buoys, carried on un
inspected iornm rcial vessels 
engaged in ocean, coastw ise , 
or Great Lake voyages must 
be equipped with an approved 
PFO ligh t , approval number 
161.01 . 

In support 0 Mr. Lemley's 
suggestion that re t ro
reflec tive material be added 
to PFDs carried on board re 
rea t ional boat, I would offer 
the following suggestion: that 
regula io be mended to e-
quire II pproved PFD manu
factured after a certain date 
to be fitted with the required 
amount 0 approved etro
reflect ive rna erial. Thu 
over a period of ime, as un
serviceable P Ds were re
placed all vessels and boats 

would be carrying PFDs 
equipped with this proven life
sav ing material. 

Richa d C. Hiscock 
Editor-Publisher, 11 afety 

Not es for isher en" 
Nor t Cha tha m, Mass. 

Edit or 's note - Mr. L em
ley 's r emar ks on PF D r equir e 
ment s ware made in t he con
t ext of r ecreational boating. 
As Mr. H isco ck po int s out , 
readers should be aw are t hat 
requir e ments ar dif ferent [ 0 ' 
commer cial f ish ing vessel . 

y complim ents to r. 
Daniel L. Dewell for t e ex
cellent article on the a t ional 
Strike Force, "Shore Duty th t 
Keeps You Underway 11 which 
was published in your arch 
issue. The article not only 
described trike tea m duty but 
a l 0 provide good background 
information on N capabili
ties for use in oil pill contin
gency planning. 

As one who spen some 
time in NSF coveralls 'on the 
road aga in r (I was reminded 

y the article ofl my own "sea 
stor-ies," based prim rily on 
comradeship and earn work 
.. • the kind you never forget . 

Hugh illi ms 
arine Environmental 
Advisor 

Mobil Shipping and 
Transportation Co. 
ew York 

R: '10 e Encounters of 
Dangerous Kind" : 

A ter readin Ron 
Mello letter reiterating the 
dang r of recreational boat
e enter in into close-quae er 
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situations with deep-draft ves
sels in narrow channels or ves
sels unable to maneuver readi
ly in such channels, I should 
like to throw in my "sea stor
ies." 

Aboard two different deep
draft ships of the same com
pany within a year, I have also 
witnessed a couple of poten
tially disastrous situations, 
both of which occurred in the 
Elizabeth River-Norfolk area. 

While standing by on the 
bow, we were entertained by a 
water skier doing figure eights 
just ahead of our ship, which 
was doing about 4 - 6 knots 
through the water. We all 
wondered if he could make 7 
8 knots if he took a spill 50 
feet or so ahead of our stem. 
The master and pilot of our 
ship at the conn must have 
been thinking likewise! 

Then, about six months 
la ter while proceeding out
bound from Norfolk, on the 
Elizabeth again, the classic 
case of a bold sailboater try

ing to sneak ahead of our ship 
(doing at least 10 knots) took 
place. Well, he made it! But 
not by much. Again, all who 
witnessed the event wondered 
how fast he could have tacked 
with a cockpit full of family 
or friends, or how soon he 
could have started his engine 
had his 5 - 10 knot breeze 
suddenly dropped to 0 or if he 
had been headed by a slight 
wind shift. 

In both cases [it is ques
tionable whether] any action 
of maneuvering by the ships 
would have [been effective], 
owing to the time lapses of 
only seconds in the orders 
given to the helmsman or en
gine room from the master or 
pilot. 

I can speak from both the 
ship/master's side and the 
boater's side, as I am a keen 
sailboat person myself when 
on vacation. 

The optical illusion of a 
large vessel moving what 
seems to be slowly through the 

water has fooled ' me also. 
With charterers aboard my 40
foot sloop during the Bicen
tennial tall ships parade, I was 
asked to maneuver as closely 
as possible to the Coast Guard 
vessel EAGLE for photos. 
There was plenty of sea room 
(between Block Island and 
Newport), so I figured I could 
get quite close. I was quite 
surprised to find that the 
EAGLE could have sailed cir
cles around us if she had had 
the maneuverability. She was 
catching a lot of wind in her 
topsails on what was a light 
airsailing day 50 feet or so 
above the sea surface. 

Hopefully, the public can 
be made aware of these situa
tions before needless disasters 
occur. There is a terrible 
feeling of helplessness aboard 
the ships when these close
quarter situations occur. 

Bob Damrell 
Chief Mate 
C/V Sea-Land Pioneer 

Maritime Sidelights
 

IMCO Soon to Be IMO 

The Inter-Governmental Mari
time Consultative Organiza
tion (IMCO), a specialized 
agency of the United Nations 
dealing with world maritime 
affairs, is going to be renamed 
on May 22, 1982. On that 
date, IMCO will become the 
International Maritime Orga
nization (IMO). This name 
change reflects the expanding 
and increasingly diverse role 
the agency plays. Initially, 
1M CO was established to con
solidate the various forms of 
international cooperation 
which had developed over the 
years in the world of shipping. 
This purpose has been served 
well, and the organization has 
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become a focal point for 
major advances in the safety 
of life at sea and the preven
tion of pollution of the world's 
oceans. In addition, the orga
nization's technical coopera
tion program, by providing the 
services of numerous maritime 
experts, has benefi ted both 
developing and developed 
countries. IMCO has today 
evolved into an organization 
best described by its new 
name-the International Mari
time Organization. 

Coast Guard Personnel
 
to Receive
 

Humanitarian Service Medal
 

Coast Guard personnel, along 
with Navy, Army, and Air 

Force people, will be a warded 
the Humanitarian Service 
Medal for their efforts during 
rescue and recovery opera
tions following the crash of 
Air Florida Flight 90 on Janu
ary 13, 1982. Assisting at the 
Potomac River site were per
sonnel from Coast Guard sta
tions in the Baltimore
Washington area as well as a 
helicopter crew and the Atlan
tic Strike Team divers from 
Elizabeth City, North Caro
lina. The Coast Guard re
mained on the scene until 
January 23. 

The Humanitarian Service 
Medal was originated in 1977 
to recognize individuals who 
distinguished themselves by 
direct participation in an 

May 1982 



Coast Guard divers search for debris following the crash of Air Florida Flight 90. Photos by Tom 
Gillespie, U.S. Coast Guard Photo Team 

operation of a humanitarian vessel owners to submit fire 
nature. Recipients must have con trol plans to the Coast 
rendered service above and Guard's Merchant Marine 
beyond normal duties to re Technical Division before con
lieve human suff ering. Quali  trol verifica tion examinations 
fying as humanitarian opera were conduc ted. The purpose 
tions are, for example, assis of this was to permit a cursory 
tance lent following natural or examination of the ship's ar
man-made disasters (earth rangement. Such a provision 
quakes, floods, hurricanes, was necessary because the 
conflagrations, et e.) or sup  U.S. was unilaterally enforcing 
port or resettlement of refu fire safety standards which 
gees or evacuees. Coast had been adopted by IMCO but 
Guard personnel have in the had not been ratified by a suf
past received the medal for ficient number of countries, 
such eff orts as their assis and there was some concern 
tance following the Mount St. that governments might not be 
Helens volcano and during interpreting the fire safety 
Operation Cuban Refugee standards uniformly. 
Relief. With the coming into force 

of SaLAS 1974, the 1966 Fire 
Fire Safety Standards Safety Standards have been in
f or Passenger Vessels corpora ted as Part F of Chap

Incorporated in SOLAS 14 ter II-2. Inasmuch as these 
standards are now part of an 

Section 362 (C) of Title 46 of internationally recognized 
the U.S. Code requires vessels convention in force, the need 
on which U.S. nationals em- for prior plan review no longer 
bark as passengers at U.S. exists. 
ports to comply with the 1966 . Coast Guard Headquarters 
Fire Safety Standards (IMCO will no longer conduct foreign 
Resolution A.108 (ES.III)) if the passenger vessel plan review. 
vessels are over 100 gross tons Owners and operators should 
and have sleeping aceorn moda- be advised that plan submittal 
tions for 50 or more passen- is no longer required. In those 
gers. The guidelines in Navi- cases where an application for 
gation and Vessel Inspection control verification concerns a 
Circular (NVC) 1-75 directed ship which does not have a 
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valid SaLAS 1974 passenger 
ship safety certificate, Head
quarters should be consul ted 
on a case-by-case basis. 

NVC 1-75 has been can
celled. 

SNAME Sponsors Exposition 

SNAME, the Society of Naval 
Architects and Marine Engi
neers, has been holding annual 
meetings for 89 years. Each 
meeting has been planned 
around technical sessions on 
the latest developments in the 
maritime industry. 

At its 90th meeting, 
SNAME will be sponsoring its 
first "International Maritime 
Exposition" in conjunction 
with the technical program. 

Further details on the 
meeting and exposition, which 
will be held November 17 - 19, 
1982, at the New York Hilton 
Hotel, are available from the 
REBER-FRIEL COMPANY, 
216 Goddard Boulevard, King 
of Prussia, PA 19406. 

Petroleum/Chemical Carriers
 
Courses Set at
 

Maine Maritime Academy
 

The Maine Maritime Academy 
Center for Advanced Maritime 
Studies (CAMS) has scheduled 
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a number of trainin program 
of inter t to petroleum nd 
che mical carriers. 

In collaboration wit h the 
ollege of Nautical St udies of 

Southh mpton, ng and, an 
Ilson Walton Inte na t ional 

Limited of Croyden, England, 
ain Mariti me _ c dem y will 

cont inue its series of one 
week Inert as y. te s (IGS) 

n Cr ide Oil Washing (COW) 
courses. The next sessions 
will e conducted at the Acad 
emy n w onference Center 
in Cast ine Maine, during the 
weeks of August 9 and Octo
ber 18 . 

In collabora tion with th e 
Coll ege of autieal Studies, 
the cad my will lso sponso r 

one-week Petroleum Tanker 
Safety Course during the week 
of August 2 and one-week 
Chemical Tanker Safe ty 
Cours during th week f 
August 16. 

Additional information and 
regis tration forms are avail 
able from s. Dor is Ricard
on Executive Secretary nd 

Registrar CA S, taine ari 
time cademy, Castine, M' 
04421; (207) 326-4311, Ex. 
211. 

Chemsea Exhibiti n nd
 
Coof erenc Scheduled
 

Chemsea 83 is the name that 
has been chosen by the en 
eral Council of Br-itish Ship
ping an t e he mical Indus 
trie Association fOl' their 
first joint onf erence and ex
hibition. 

hem ea 83 will take 
place in London England a 
th Royal aneas er Hotel 
from April 3 hrough April 
l5, 1983. 

The purpose of the confer
ence is to examine the present 
and future requirements for 
the safe handling and rans
portatio of bulk liquid chem
ical by sea. It will on n

8 

t ra te on he ollowing broad 
subje t re : 

the commercial ef fec t of 
nat ional and international 
I gisla tion on t ie che m
ical tra de 

the maintenance of saf tv 
in on hore nd n-boar 
cargo ope rations; er 0 

nel sa! ty and tra ining 

a e e ent nd minimi
zation of risk 

operat ional pollution pre 
vention 

con tingency planning and 
emergency response 

the fu ture for che mical 
shippin . 

There will also b an exhibi
tion of roduct and ervice 
connected with chemical ship
ping . 

Further information i. 
available rom the Chemsea 
'83 Conference Secretariat at 
30/32 S. Mary xe, London 
EC3A SET, ngland. 

asteeh Proceed' 
vailBble 

Gastech Ltd . announces that 
the "Proceedings" of Gas tech 
81, the Eighth Internat ional 
LNG/LPG Conference, held in 
Hambur in October 1981, are 
now v Hable from its office 
in En land. The Proceedings 
are an edi ted record of the 
ex of h onference pa

pers and orne 2 hours of 
presentations, di cuss ions, and 
panel sessions. The Conf er
ence, whi h drew more than 
1,400 registered delegates 
from 52 nat ions, covered the 
main a pects of the supply 
marketing, trans or ation and 
storage technology f or lique 
fied natural gas and liquefied 

petroleum ga . 
Copie of he Proceedings 

can be ordered for £50 or the 
equi val ent in 0 he curren ies 
f ro astech Ltd. , 2 Stati on 
Road, Rick mansworth Herts 
WD l QP, Unit ed Kingdom. 

Gas tech also announces 
that meeti ng dates have ee 
se t for the following wo con
fe ren e : 

Ga tech 82 
The Nin h Intern t ional 

LNG/ LPG Conference nd 
xhibit ion 

Palais des Congres, Pari 
Oc tober 5 - 8, 1982 

Ro- Ro 83 
The Sixth International Con

fere nc and Exhibition n 
Marine Transport using 
Roll-o , Roll-off Methods 

Svenska Massari Stiftelse 
Gothenburg, Sweden 
May 17 - 19 , 1983 

'or further informat ion, con
tac t the Conference Secretar
iat a t the address for Ga te h 
Ltd . shown above. 

Rear Admiral-Selecte Cap 
tain dw rd elson, Jr., has 
been chosen to succeed Rear 
Admiral Charles . Lar in as 
Super intendent of the U.S. 
Coast Gu rd Acade my in New 
London Connecticut. 

Captain elson is himself a 
1953 graduate of the Acad 
emy. Ie is presently se ving 
a hief 0 S aff in the even 
eenth Coast Guard Di trict 

Juneau, Alaska. 
The cha nge of command 

will take place this urnmer. 
Rear dmiral Larkin w 10 will 
be promoted to Vice Admiral 
will go to San Fr nci co to 
become Com mander of the 
Pacific Area and the Twelfth 
Coast Guard Di rict. 

May 1982 



The f ollowin items of 
general in tere t were pub
lished between February 23, 
1982 and arch 22, 1982 : 

Final rules: C)D 7-82-06 
rawbridge Operation Regula

tions; Broward River Florida; 
Revocation, Mar h 1 1982. 
CGD 81-071 Drawbridge per
ation egulations; Little 

otatoe Slough, California, 
March 8, 1982 , CGD 5-81-09R 
Drawb idge Operation Regu la-
ions; Anacostia River Dis

tric t of Col umbia , March 11, 
1982 . G 7-82-07 Draw
bridge Opera ion Regula tions; 
St. Lu ie Canal (Okee hobee 
Waterway Flor id, Ashepoo 
River , Sou th Carolina, Ocowee 
River eorgia), Revocation 

arch 15, 1982. CGD 77-028 
Anc orage Grounds Mississ ip
pi River below Baton Rouge, 
Louisiana, arch 22 1982. 

otic 0 p rule-
m ing (N PR ): GD 5-81 -
10 Drawbridge Operation 
Regulation· Roan ke River, 

orth arolina, February 25, 
1982, CGD 7-82-02 raw
bridge Operation Regula tions, 
Clearwa ter Harbor, Gulf In
te reoast I "Ja terway, Pinellas 
County, Florida M rch 1 
1982. eGD 7-82-03 Draw
bridge Operation Regulations' 
ArWW, Palm ea h County, 
Florida, March 1982. CGO 
7-82-04 rawbridg Operation 
Regulations; Hill borough 
River, Tampa, Florida, arch 
1 1982. GD 2-81-04 Draw-
ridge Operation Regulations· . 

illinois Waterway Ill inol 
Bridge (highway and rail oad) 
at P kin, Poria an oliet, 
illinois March 1, 1982 . eGD 
82-034 Drawbridge Operation 
Regulations· Lagoon Pond, 
M rtha's Vineyard Iassachu
sett , Marc h 8, 1982. eGO 
13-82-01 Seattl Opening ay 

Yacht P rade and C e Race, 
arch 8, 1982. CG 5-81-18R 

Drawbridge Operat ion Regula-
ions; ....hickahominy River 

Barret' Ferry Virginia, arch 
11, 1982 . GD 11-79-02 Safe
ty Zones Around Structures 0 

the Outer Continental helf, 
March 15 1982. GO 82-021 
Draw r idge Opera tion Regula
tions; Genessee River, New 
York Mar ch 22, 1982. 

Rule extension: OST-68 
Yacht Do umenta tion Fee, 
March 1 1982. 

Notices: CGO 8?-022 Pro
posed Railroad Bridg along 
th Bronx Shorelin of t he 
Har lem River , New York ew 
York, Not ice of Publl Hear
ing, March 1, 1982. CGn 81
097 Ma r ine Sanita tion De
vices Extension of Comment 
Period, March 4, 1982. .CGD 
82- 026 Noti e of Qualification 
of Texasgulf Inc . itizen of 
the United tates, March 11 
1982 . eGD 82-028 xisting 
Tank Vessel 2 ,000 to 40,000 
Deadweight Tons, otice of 
Intent to Develop Regulations 
and Prepare an Environmental 
Impa.ct Statemen t, M reh 18 
1982. 

Quest ions concerning regu
latory dockets should be di
rected 0 the Marine Safety 
Council (G-CIVIC), U• • Coas't 
Guard, Washington, DC 20593' 
(202) 426- 477. 

* * * 

C
 
Marine lf1SI>ec
 

( 

n the 1970 the Coast Guard 
began carrying out com mer
cial vess I safety tivities 
(such a.s inspection of new 

con tru tion and conversion, 
as well as period ic in pection) 
f rom over eas locations. Th 
Marine Inspection Offices in 
Rot erdam (the Netherlands), 
Kobe (Japan), and Singapore 
erformed Coast Guard func

tions in Europe Africa, and 
the Middle and Far Ea t. 
These off ices were closed 
Apr il 1 1982, and their aet ivi
t ies rea igned as follows: 

Inspee ion activities in the 
Far East, Pa ific Basi n, and 
th e Indian Ocean as far as the 
Arab ian Sea were taken over 
by the Mari ne Safety Office 
(MSO) Honolulu, Room 1, 33 
Al Moana Boulevard , Honolu
lu , HI 96813 . 

nspec tion activitie in 
estern Cana a w re taken 

over by MIO Seattle, 915 
Second Avenue, Seattle, WA 
98174. 

Inspection c ivities i8 
We tern exico above 20 
North lati ude were aken 
over by MSO San iego, 2710 
farbor Drive, an Diego, CA 

9210 . 
Inspe t ion activi ies in 

South and Cen t ral America, 
the West8rn Coast of Mexico 
below 20 North latitude, nnd 
all of the Ea ter Coast of 
Mexic , were aken over by 
MIO New Orleans, F. Edward 
Hebert Building, 600 South 
Street, ew Orlean , L 
70130. 

Inspection activities in 
Europe, the editerranean 
Sea, t e Red Sea, the Persian 

PI enl you 

whens ding 

in a change of address 
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Gulf, the Arabian Sea, and all 
of Africa were taken over by 
MIO New York, Battery Park 
Building, New York, NY 
10004. 

Inspection activities in 
Eastern Canada were taken 
over by MSO Boston, 447 
Commercial Street, Boston, 
MA 02109. 

Any company in need of 
overseas inspection services 
must apply in writing to the 
appropriate Officer in Charge 
of Marine Inspection as out
lined above. 

For new construction in
spection overseas, the Com
mandant (G-MVI), U.S. Coast 
Guard, Washington, DC 20593, 
should be contacted as before. 

For further information, 
contact LT T. P. Talbot, Jr., 
at the address in the preceding 
paragraph. 

Obsolete Ring LifeBuoy 
Specifications Revoked 

(CGn 8D-lSSa, b) 

Coast Guard regulations in 
Part 160.009 of Title 46 of the 
Code of Federal Regulations 
contain specifications for cork 
and balsa wood ring life buoys. 
Since these types of life ring 
buoys are no longer being 
manufactured, the regulations 
have become obsolete. In a 
final rule published on March 
11, 1982, the Coast Guard re
voked the specifications for 
cork and balsa wood ring life 
bUOyS and made editorial 
changes throughout Title 46 of 
the CFR to reflect this revo
cation. Cork and balsa wood 
lif e ring buoys may continue 
to be used after the revoca
tion, as long as they are in 
good and serviceable condi
tion. For further information, 
contact Mr. Frank K. Thomp
son, U.S. Coast Guard (0
MMT/12), Washington, DC 
20593. 
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Proposed Rule on 
Second-class Operator 

Qualification Withdrawn 
(CGn 77-204) 

In an NPRM published on May 
25, 1978, the Coast Guard so
licited comments on proposed 
regulations allowing service on 
vessels other than towing ves
sels to be credited toward 
qualification for the license 
"second-class opera tor on un
inspec ted towing vessels." 
The proposed regulations 
would have allowed applicants 
who had experience on large 
ocean-going vessels to use 
that experience to qualify for 
the second-class towing li 
cense. Also, a Coast Guard
approved training course could 
have been used in lieu of re
quired service on towing ves
sels. Comments on these pro
posed regulations were gener
ally favorable. 

Public Law 96-378 mandat
ed the revision of the entire 
structure of merchant marine 
licenses. The Coast Guard 
felt that the project concern
ing second-class operators of 
uninspected towboats would be 
better handled in the overall 
review of licensing procedures 
currently underway. Thus, in 
a notice published March 15, 
1982, CGD 77-204 was with
drawn. The comments submit
ted on the second-class license 
project will be considered in 
the overall review. 

For further information, 
contact CDR Daniel E. Struck, 
U.S. Coast Guard (G-MVP), 
Washington, DC 20593. 

Vessel Owners
 
Application Requirements Eased
 

(CGn 79-087)
 

In the past, vessel owners ap
plying for a certificate of 
number for their vessels were 
required by the issuing states 

or the Coast Guard to furnish 
information on their date of 
birth and citizenship. The 
Coast Guard has now deter
mined that the need for this 
information is not sufficient 
to justify the requirement for 
its disclosure and collection. 
States that require the inf or
mation may continue to col
lect it. On February 25, 1982, 
the Coast Guard published a 
final rule (effective March 29, 
1982) which changes regula
tions so that the date of birth 
and citizenship are no longer 
required information for ob
taining a certificate of num
ber. 

For further information, 
contact Commandant (G-BEL
4), U.S. Coast Guard, Washing
ton, DC 20593. 

Outer Continental Shelf 
Regulations Amended 

(CGn 78-160) 

Since the 1950s the Coast 
Guard has regulated fixed 
structures and artif icial is
lands on the Outer Continental 
Shelf ' (OCS) of the United 
States. Coast Guard regula
tions cover inspections, con
struction, arrangement, equip
ment, operating procedures, 
casualty reporting, safety 
zones, and penal ties. Their 
ultimate goal is to preserve 
life and property on the OCS. 
These regulations are found in 
Parts 140 - 147 of Title 33 of 
the Code of Federal Regula
tions (Subchapter N). 

In September 1978, Presi
dent Carter signed into law 
the OCS Lands Acts Amend
ment, giving the Coast Guard 
new responsibilities for regu
lating the OCS. The new law 
imposed requirements beyond 
those in Subchapter N. 

On March 4, 1982, the 
Coast Guard published a final 
rule which reflects the 
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changes mandated by the OCS 
Lands Act Amendment. The 
new regulations will ensure 
that foreign mobile offshore 
drilling units operating on the 
OCS meet standards compar
able to those met by U.S. 
units. The new regulations 
implement provisions for the 
manning of OCS units by U.S. 
citizens and generally improv
ing the safety of activities on 
the OCS. 

For further information, 
con tact LT Denn is J. Cash
man, U.S. Coast Guard (G
MVI), Washington, DC 20593. 

Proposals f or Prevention
 
of Oil Pollution by
 

New and Existing Tank Barges
 
Withdrawn
 

(CGn 75-083 and 75-0830.)
 

On June 14, 1979, the Coast 
Guard published "Proposals for 
Prevention of Oil POllution on 
New and Existing Tank 
Barges." The proposals were 
based on a series of studies 
done by the Coast Guard and 
contained provisions for a 
double-hull construction stan
dard f or new tank barges de

signed to carry oil in bulk. 
Another proposal called for a 
phase-out of certain existing 
single-hull tank barges. In re
sponse to the comments sub
mitted and the conclusions of 
a National Academy of Sci
ences study, the proposals 
were withdrawn on March 22, 
1982. The Coast Guard will, 
however, continue to search 
for alternative methods of 
preventing pollution from tank 
barges. 

For further information, 
contact LCDR A. Spackman, 
U.S. Coast Guard (G-MMT
1/12), Washington, DC 20593. 

Correction 

In the Keynote entitled 1TIs it a 
Bridge or a Boat?" (February 
1982, page 33) concerning 
opening signals for draw
bridges (CGD 75-237), it was 
incorrectly stated that the 
proper signal for a situation 
where the bridge cannot be 
opened or must be closed im
mediately is four short blasts 
of the whistle. The correct 
signal is five short blasts. 

It should also be noted that 

a green light may be used in 
place of a white light for vis
ual signaling purposes and that 
a long blast should be inter
preted as the COLREGS "pro
longed blast" (4 - 6 seconds). 

Actions of the
 
Marine Safety Council
 

March meeting 

CGn 82-015 Casualty and
 
Accident Reporting Thresholds
 

Boating accidents must cur
rently be reported if they re
sult in monetary damage of 
$200 or more. The National 
Boating Safety Advisory Coun
cil has recommended that the 
Coast Guard raise this figure. 
At its March meeting, the Ma
rine Safety Council approved a 
work plan to increase the min
imum to $500 for accidents 
not involving personal injury. 
The schedule calls for an 
NPRM to be submitted to the 
Federal Register in June. i 

Error in Structural 

In 1977 the Office of the 
Federal Register switched 
from hot-metal type to a 
computerized printing 
process. In doing so, how
ever, it inadvertently in
troduced numerous typo
graphical errors throughou t 
the Code of Federal Regu
lations (CFR). 

Such an error was re
cently brought to the at 
ten tion of the Coast 
Guard's Merchant Marine 
Technical Division. The 

Fire Protection Regula tiona Corrected
 

headings of tables 72.05
10(f) and 72.05-10(g) in 
Subchapter H of Title 46 of 
the CFR are incorrect as 
they appear in the 1978 
through 1981 editions of 
the CFR. The correct 
headings should be: 

This space above ... 

ThL" space below 

The Office of the Federal 
Register has been request
ed to take appropriate cor
rective action. The cor
rect headings will be re
stored to the tables begin
ning with the 1982 CFR 
edition. 

Anyone finding a simi
lar misprint should notify 
the Marine Safety Council 
(G-CMC), U.S. Coast 
Guard Headquarters, Wash
ington, DC 20593; (202) 
426-1477. 
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Coast Guar Test ing Per orma ce of P D Lights
 

On July 2, 1979, the U.S. Coast Guar 
published final regulat ions req uiring cer t in 
c mmer ial vessels to have Coast Guard
approved PPD (personal fl ota t ion device) 
ligh li f e pre ervers, buoy t vest , and 
weara le m r ine bu yant devices by June 30, 
1980 . viga ion and Vessel Inspection Cir
cula r (NVC) 4- 80 pr vide furt her inform 
tion on how the lig hts should be used wit h 
hese device . 

Before he lights are pproved, they 
undergo a seri of tests to ensure t ha t they 

eet at least minimum Coast Guard equire
ments. In addi ti on, a percentage of each lot 
of lights produce is ubjecte to quality 
control tests to deter mine whether the lights 
being produced will opel' te properly . Unfor 
unately neithe f these test rogram can 

duplicate ac tual in-use onditions, 
Many of thes Ugh have now been in 

service for almost two years. In order to 
de ermine how well th lights withstand ac
tual in-service condition ,the oast uard i 
instituting a voluntary program of substitut
ing new PFO lig ts for PFO lights in service. 
Under this program, a se ee ted vessel opera-
or may exchange a mall number of PFD 

1i hts board for new PFD lights of the 
me or a imilar type. The replaced Lights 

will b forwarded to Co st Guar Head
qual' ers where they vill be subjec ed to an 
operational test. Th resul t of this test will 
bud to determine if th llght are per
forming adequately in servic and will indi
ca te any changes the t hould be made to the 

F light approval requirements. 
The 08 t Guard will obtain a number of 

a roved PFO lights of various types and 
distribute the m to certain Marine Inspection 
o ices (MIOs) and Marine Safety Offices 
(MSO) round tile country. The di tribu ion 
will b made in such a. way ha t varying 
elirna ic condition and ve se service typ 
will b repre en ted. 

In the co rse of regular vessel inspec
tions, marine inspectors will offer to ex
change new PFO lig ts for the old PF lights 
on board the vessel. The vesse will be 
selected by the MIO/ SO star in such a way 
that the ligh replae reasonably represen t 
the range r inspecte v el types in tha t 

zo ne. The following guidelines apply to the 
xchange of PPD ligh ts: 

The exchange is voluntary fo r the 
operator . The operator may decline 
to part ic ipa te in the program wit hou t 
penalty. 

Both new an old ligl s involved in 
t e ex h nge will be co mplete wi h 
power source. 

Th opera tor wll not held re 
sponsible if any of the old lights, 
when tested, are found to be in
operative or otherwise not in con
ormance wit h the re ula t ions. 

If the opera tor grees to the ex
change, the new lights provided vill 
be 0 the same type a the ld lights, 
unless the operator agrees to ccept 
another type of light. 

Th actual selection of old lights will 
be made by the inspector. Selected 
lights and powe sources should be at 
least one year 0 d, but no light se
lec ted s ould have a power source 
that is more than i months a t it 
expiration date, The selection will 
othe wi e be random. 

The numbe of lights exchanged on 
any vessel will not normally exceed 
10 percen to, the number of lights on 
board. 

When all of the new ights prov i ed to the 
nO/MSO have been exc anged for old lights, 

the old lights wi be forwarded to Co t 
Iuard Headquarter for examinatio and 

testing. The lights will be grouped and 
identified as 0 the inspection zone and type 
of ve el from hich they were taken. Iden
tification [th vessel by name is not neces
sary. 

Any Observations to he suitability of 
various P D light designs ere encouraged. 
Comments should be directed to omman

an t G-MMT- /12), .S. ...oast Guard, Wash
ington DC 20593. 
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rnl• g" I s e: 

cean Incineration 

A " 

by Frits Wybenga
 
Chemical Engineering Branch
 

Cargo and Hazardous Materials Division
 

The United States currently confronts a serious 
hazardous wastes disposal problem. The Envi
ronmental Protection Agency (EPA) estimates 
that, in 1980, 57 million metric tons of industri 
al hazardous wastes were produced. Na tional 
attention has been focused on the problems 
inherent in current waste disposal procedures 
by such cases as Love Canal in Niagara Falls 
and the Chemical Control Corporation fire in 
Elizabeth, New Jersey. At the same time, 
through national legislation such as the Re
source Conservation and Recovery Act (RCRA), 
more attention is being given to the proper 
disposal of hazardous wastes. 

Some hazardous wastes are incinerable. 
EPA regulations implementing RCRA require
ments prohibit what was previously the most 
com mon method of disposing of such rnaterials 
-putting them in landfills. High-temperature 
incineration with a destruction efficiency of at 
least 99.9 percent is one effective method. of 
destroying hazardous wastes. The U.S. cur
rently faces a deficiency in land-based hazard
ous waste incineration capacity. As public 
concern over potential hazards increases, cre
ating new land-based facilities or even ex-
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panding existing ones is becoming a major prob
lem. 

Ocean incineration off ers an al terna tive to 
land-based incineration. Presently, there are 
only two incinerator ships operating in the 
world. Both of these vessels operate out of 
Europe. U.S. experience with incinerator ships 
stems from the burning of U.S.-generated 
wastes on board the MIT VULCANUS. The 
VULCANUS has visited the U.S. on several 
occasions to burn an industrial waste, Herbicide 
Orange, and, most recently, PC Bs. 

I n February 1980 an interagency work group 
including representatives from the Mari

time Administration, the Environmental Pro
tection Agency, the Coast Guard, and the Na
tional Bureau of Standards was convened to 
resolve many of the issues surrounding ocean 
incineration and to possibly expedite the devel
opment of U.S.-flag incineration vessels. The 
work group completed its report in September 
1980. Among the issues considered were: 

1) the environmental acceptability of ocean 
incineration, 

2) the economic feasibility of 
U.S.-flag incinerator vessels, 

developing 

3) what 
ment 

financial assistance the govern
can provide from existing Federal 
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programs to encourage the development 
of U.S-flag incinerator vessels, and 

4)	 what regulations apply to an ocean incin
eration operation. 

Incineration is an effective means of dispos
ing of many ignitable wastes. Typically, these 
substances are predominantly made up of car
bon and hydrogen and may also include such 
elements as sulfur, oxygen, chlorine, and nitro
gen. These wastes may be burned on land or at 
sea. The economic advantage of ocean inciner
ation becomes most pronounced in the burning 
of chlorinated hydrocarbons (carbon tetra
chloride, chloroform, ethylene dichloride, 
PCBs, etc.), When chlorinated hydrocarbons 
are burned, carbon dioxide, water, and hydrogen 
chloride are produced. The hydrogen chloride 
renders the emissions from an incinerator acid
ic. A land-based incinerator burning chlorinat
ed hydrocarb ons would be required to "scrub, II 

or clean, the incinerator gases in order to 
remove hydrogen chloride. This is a costly 
process requiring large quantities of an alkali 
material to neutralize the hydrogen chloride 
that is collected. The scrubbing process, in 
turn, also presents its own waste disposal prob
lems. 

"l'llhat about the environmental consequences 
yy ~f ocean incineration? That question has 

been studied in both the U.S. and Europe. When 
chlorinated hydrocarbons are burned, the emis
sions from the incinerator may contain as much 
as five percent hydrogen chloride. (This figure 
will, of course, vary according to the amount of 
chlorine in the waste being burned.) The tem
perature of the emissions will be on the order 
of 1,2000C. Since the hot gases emitted by the 
incinerator are lighter than the surrounding air, 
they rise, in the form of a plume. As the plume 
cools, the gases become heavier and ultimately 
fall to sea level. In the course of rising and 
falling, however, the plume gases are greatly 
dilu ted by the ocean air. The plume generally 
touches down to sea level several kilometers 
a way from the ship. 

During a burn, an incinerator ship maintains 
a course which provides a relative wind which 
keeps the incinerator exhaust from settling on 
the ship. The majority of the hydrogen chloride 
falls into the sea within 5 to 10 miles of the 
incinerator ship. In the sea, the hydrogen 
chloride is neutralized by the buffering agents 
in the sea water. The hydrogen chloride is 
dispersed over a large area, and the eff ects of 

the	 hydrogen chloride entering the sea are so 
small they cannot be measured. 

In tests with the VULCANUS in 1977, the 
maximum sea-level hydrogen chloride concen
tration measured downwind of the ship was 10 
parts per million (ppm); the most frequently 
measured maximum values were less than 5 
ppm. Concentrations of hydrogen chloride in 
the	 air more than 10 miles from the ship were 
reduced below detectable limits (0.005 ppm). 
The maximum allowable hydrogen chloride con
centration for humans in a work area is 7 ppm. 
Short-term exposure to the -Iow concentrations 
of hydrogen chloride measured at sea level 
poses no hazard to personnel or birds in the 
area. 

"l'llhat about the economic feasibility of de
y y ~eloping U.S.-flag incinerator ships? 

Ocean incineration is an economically attrac
tive alternative to land-based incineration be
cause it eliminates the need to scrub incinera
tor emissions. A second plus is the avoidance 
of the costs and political difficulties involved in 
developing a site on land. A 1978 cost compari
son between ocean and land-based incineration 
showed at-sea incineration to be the less costly 
option, at $80 to $91 per metric ton. Land
based incineration was shown to cost more than 
twice as much. Although many businesses are 
reluctant to divulge the volume of waste they 
produce, several studies have shown that there 
is sufficient waste to ensure the economic 
viability of incinerator' ships devoted to U.S. 
service. 

Although the U.S. has yet to develop an inciner
ator vessel of its own, the MIT VU LC ANUS, a 
European ship, has on several occasions burned 
U.S.-generated wastes. 
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Two categories of liquid waste are envi
sioned for disposal on boa incinerator ships: 
the normal waste treams resulting from the 
production and use of organic ch mic (chem
ical derived fro petroleu m, natural gas, etc. ) 
and substances whose further use has been 
prohibited ecau e of the potential hazard to 
he environ ment. Example of substances in 

the latter category are Herbicide Orange, D T, 
nd PCBs. There will be a S tort-term need for 

incinerator shi S for th purpose of disposing f 
these s ecia chemicals· in the long un how
ever, the primary business of incinerator ships 
will be dispo al 0 the wa te trearns com ing 
rom the normal production and use of rganic 

chemicals. 
Given the need for an the environmental 

acceptability of ean inciner tion, what f in 
cial assi tance is available fo the development 
of U.S. ocean incineration essels? The grou 
evalua ted the various Federal financial assis
tance programs managed y the aritime Ad
minlstra tion an other agencies. t wa. con
cluded t rat, without leg isla t ive a mendments , 
incinerator ship were not eligibl e for dire t 
ubsidies; hey were however, eligible for Fed

eral loan guarantee granted y he Mari tim 
Administra ion . 

Besides the f inanc ial role, wha t is the Fed
eral government's role in regard 0 inciner

ator hip? The government's concerns are 
basically safety- and environ ent-related. TIle 
agencies most directly involved are the Coast 

uard and EPA. The Coast Guard ensures tha t 
inc inera or v el are construe and opera t
ed safely and in BC ordan e with environmental 
requirements. It als determines whether a 
che mical waste can be safely carried 0 an 
inc inera tor ship. Since many of the liquids 
c rried will be hazardous, the require men s 
applied are tho e for Self - Propell ed Yes els 
Car ryi g Hazardous Liquids found in Title 46 of 
t e Code of Federal Regulat ions, Part 153 (46 
C FR 153). In so me cases however, these 
requir e ments are not relevant or do not address 
certain arran e ments which are unique to incin

ra tor sh ip. In those sit uations, r rangement 
re approved on a cas -by- case bas ' . 

Foreign inci nera to ship enter ing u.s. 
wa tel' a re generally accepted on th e basis of 
certific tion by the govern ment of regist ry 
omb ined ith oast Guard ver ifi cation of 

co rnplia ce with in erna tional standards. While 
incinera tor ships are in port, the Co st uard 
also has responsibilit y for ensuring that proper 
cargo transfer procedures are followed a.nd pol -
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lu tion prevention requirements are adhered to. 
Th Coast uard is currently participating in 
the development of internationally r eoznized 
standards for incinerator vessels t rough the 
Inter-Governmental Maritime Consultative Or
ganization's Subcommittee on Bulk Chemicals. 

'l""'he Environmental Protection Agen y has
.1 ~esponsibility under the arine Protection, 

Research and Sanctuaries Act for ensuring he 
cceptability of he environmental aspects of 

ocean incineration. Accordingly, EPA desig
nate open ocean sites for at-sea incineration 
with an eye to minimizing the effects on ma
rine life and avoiding fishery areas and regions 
o heavy commercial or recreational activity. 
A si t has been designa ted in the Gulf of 
Mexico and another proposed for he orth 
Atlantic. A t ird is being considered for the 
Pacific. or each ship, EPA approve the 
incinerators after monitoring test burn. It also 
determines he suitability of a particular waste 
for incin ration a sea. Wastes containing 
radioac ive material or more than trace con
centrations of heavy metal ' such as lead, mer 
cury cadmium, or arsenic are prohibited. EP 
issues permits for each category of waste to be 
burned at sea. For certain special substances 
such as PCBs, the agency requires that a re
search burn be conducted. During A research 
burn, samples of the Incinerate emissions ar 
taken and analyzed for specific hemical com
pounds. Once it hill been demonstrated tha t a 
substance can be a tisfactor ily destroyed, the 
vessel concerned is iss ued another per mit for 
fu ture burns of the special . stance. The 
pe mit specifies incinerator operating require
ments and a minimum destruction efficiency. 
EPA shares with the Coast Guard responsibility 
f or ensuring that a burn is carr ied out properly. 
Typically, this effort might include Coast 
Guard over lights ship riders, d n hore 
readin of a ta gener t dur ing the burn. 

The interag ncy repor t has genera ted 
great deal 0 intere t i ocean inc ine ra t ion. 
Since the rele se of t e report, a umber f 
i cinera tor proposals have een brought f r

ard. The inte ragency work grou p h s sinc e 
evolved into an Intera ency Review Board 
whi h se eks 0 expedite the development of 
U.S.- flag incinerator ves sels. The M iti e 
Administrat ion is present y very elo e to . sui g 
its fi rst loan guarant ee for the cons truct ion of 
two U.S.-fla inc inera tor ships. The vessels 
scheduled to be co mple t ed in mid-1983 and a e 
intended to oper te out of the port of ew 
York. 
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FLIR:
 

Turning Night into Day
 

by LCDR Jerry L. Millsaps 
Sensor Technology Branch
 

Systems Technology Division
 

11Mayday, Mayday, Mayday, this is the 
JOLLY ROGER. I'm taking on water! Send 
help fast! I'm three miles off the northeast 
point of Rock Island." 

No more radio transmissions are heard. It is 
midnight. The weather is terrible-400 feet 
overcast, i-mile visibility, winds 5 to 10 knots, 
and seas 2 to 4 feet. The local Coast Guard 
radio station notifies the Rescue Coordination 
Center that the JOLLY ROGER is in trouble. 
The controller dispatches a small boat and a 
helicopter, but he realizes that it will be very 
difficult to locate a small vessel in that kind of 
weather. If the boat sinks, the search party 
will be looking for an even smaller target
people. In the cold ocean water, the boat's 
crew will quickly die of exposure. 

But wait--there is a glimmer of hope. The 
helicopter has a new sensor on board. It is 
called "FLIR" (Forward-Looking Infrared). It is 
a prototype system that has been in operation 
only a month, and it has already located one 
small boat at night. There is a chance for the 
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JOLLY ROGER. The: FLIR greatly increases 
the probability that it will be found. 

The helicopter arrives on the scene before 
the small boat and starts a search. The pilots 
are busy. One is flying the helicopter, and the 
other is double-checking their position. Rock 
Island is 1,500 feet high, 500 feet high at the 
shoreline. The helicopter" flying at 400 feet 
below the overcast, would certainly lose in a 
run-in with the island. When the pilots look 
outside, all they can see is darkness. When the 
searchlight is turned on, only a milky white 
haze is seen. But in the cabin, the crewman 
sits in front of a TV screen. He sees small 
wave action on the water. Occasionally, a sea 
gull lifts off from the water, frightened by the 
noise of the copter. The helicopter has been 
searching for about a half hour when, suddenly, 
the crewman sees an image on the TV screen. 
He directs the pilot to the position. The pilot 
flies over at 200 feet but sees nothing. The 
crewman sees on the -FLIR monitor three per
sons hanging on to an overturned vessel. The 
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pilot does a "beep," a procedure for coming to a 
hover over the water. The crewman directs the 
cop ter back over the capsized boa t. Three lives 
are saved. 

The scenario just described is based on an 
actual incident. Only the identity of the vessel 
and the place where the incident took place 
have been changed. 

The Coast Guard has been operating a pro
totype FLIR since June 1981. It was installed 
on an HH-52A helicopter by Northrop Electro
Mechanical Division of Anaheim, California. 
The Coast Guard is now in the process of 
evaluating the FLIR to determine the feasibili
ty of deploying it on the new HH-65A heli
copter being built by Aerospat iale Helicopter 
Corporation of Grand Prairie, Texas. 

The FLIR is an inf rared sensor capable of 
converting what it senses into an image on a TV 
screen. The image is similar to a black-and
white TV picture. Because it senses heat 
variances in objects it sees, the FLIR "images" 
as well at night as during the day-sometimes 
better. 

The Coast Guard is interested in the FLIR 
primarily f or Search and Rescue (SAR) missions 

,. 
• 

/ I,, 

during low visibility and nighttime opera tions. 
It also plans to use the F LIR in marine environ
mental protection, enforcement of laws and 
treaties, and various other operations. 

The evaluation process consists of transf er
ring the FLIR among various Coast Guard air 
stations to allow the maximum number of per
sonnel to learn of its capabilities and to deter
mine its performance under widely varying en
vironmental and operational conditions. The 
process started in June 1981 and will end in 
June 1982. To date, Air Stations Los Angeles 
and Brooklyn have tried out the FLIR. While at 
Los Angeles, the FLIR played a role in two 
rescues. One of them was the basis for the 
scenario depicted at the start of this article. 

Air Sta tion Brooklyn received the FLIR in 
October 1981. During October and November, 
the FLIR helicopter participated in a Probabili
ty of Detection testing program sponsored by 
the Coast Guard's Research and Development 
Center in Groton, Connecticut. The testing 
was designed to predict the probability of de
tecting objects with the FLIR in actual search 
conditions. The data is currently being ana
lyzed. While using the FLIR, Brooklyn was also 

LV
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FLIR was originally called "SSR FLIR," the SSR standing for Short-Range Recovery Helicopter. The 
diagram above shows the general equipment arrangement. 
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able to locate- t night-a small vessel t at 
w overdue. In F bruary, Brooklyn conducte 
cold weathe and ice perations with the FLIR 
in he Great Lakes are vi iting Air Stations 
Detroit and Traverse ity. Report. are hat 
the F LI will be valuable for findincr openings 
in ice. Plans are t transfer the FLIR to iami0 

in pro for valuation in the hot and humid 
climate of that are . 

n ideal S R goal for the FLIR is that it 
enrc 1 a f irly large area (IO by 20 mile ) in R 

short period of time (2 hours) with a goo 
probability (78 percent) of 10 at ing the target . 
The goal i an mbitious one and will be diffi

ult to attain. However, the following features 
are designed with that end in mind: 

CO MO MOD LE 

he Coast Guard's 
FLIR i a common
module design; that 
i to ay, the main 
components will be 
the same as those in 
all FLlRs ordered by 
the Department of 
Defense (DOD). Thi 
design w s selected 
be ause of the tradi
tional upport the 
Coast Guard receive 
in spares, etc., from 
its larger DOD . ister 
services. Large num
bers of com mon
module sy terns will 
be pu chased by DOD 
in the nea r future. 

hu , the cost of developing and mainta ining 
he sy tern will be lower than it woul be if the 

Coast Guard had its own unique FIRs stem. 

PHY leAL CHARACTERI TICS 

The protot pe FLIR is a ttached to a suppor t 
on the nose of the ai rcraft. It is enclosed in a 
turret assembly that is 16 inches in dia meter 
and weigh. bou 85 pounds. It will m o~e at 
1800 / second an has gi bal Iimits of +30 an 
- 800 in elevation and + or - 90 in az imuth. 
For to incr, the FLIR window is r tate up
war under the turret uppor t t u ture; this 
protects the optic f rom da mage during take
offs and landi Beea se most Co st Gu rd 
flyin done over the wa ter a d close to its 
surface, theFLIR is sealed off to gu rd aga inst 
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water damage. Complete submersior of the 
turret will no damage the FLIR. 

FIELD OF VI W 

Two fields of view (FOV) are prov ide in the 
Coast Guard's FLIR. The \\'ide Fiel of View 
(WFOV) has an elevation of 00 and an azimuth 
of 40°. This view i a ompromi e between 
area viewed and eta il needed. The area 
viewed should be large enough to allow a search 
area to be covered in a reasonable time and 
till be detailed enough to show a ersor in the 

water. A second FOV is provided to giv more 
ebBil. This Narrow Field of Vision (NFOV) i 

10 elevation by 13.30 az imuth, which is a 
magnification of three and gives much better 
detail . The idea is to use the WFOV fo r 
location and FOV for identification. 

SEARCH 
ECH IQUES 

To assist th heli 
copter crew in locat
ing and identifying an 
object, the FLIR fea 
tures three diff erent 
se rch techniques: 
manual, scan, and 
tep. In the manual 

system, movement f 
the FLIR is con 
trolle by a handgri . 
mounted thumb-
switch. h rate of 

turret on the nose of the turret movement is 
proportional to he 
force applied. If the 

operator wishes to use the scanning technique 
he sets scanning angle and scan ning ra te; the 
FLIR then continuously scan with in these con
straints. Step ac ion is irnila r to scanning, 
except that the turret' commande to move 
to fixed positions, holding eac p sit ion for a 
f ixed period of time. 

A TOMATIC TRACK 

Once t e ta rget i located, me means is 
n eded to keep it in the FLIRts FOV. Manual 
tra ing vould be a labor ious require ment for 
the rewme mber; therefore, an automatic 
trac ing f eature is provided. As long as the 
selec ted targe t 's contrast is 20 percent or 
grea ter th n tha t of its background, the FLIR 
will mainta in track. 
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The Fu R is enc losed in 
aircraft. 
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AUTOMATIC ACQUISITION VIDEO/SOUND RECORDER
 

Loca ting the target is the main thrust of 
any search. Because watching a screen can 
become a tedious, boring task contributing to a 
possible missed sighting, an automatic acquisi 
tion system is being tested. A control is 
provided for the selection of small to medium
sized or large targets. Once the target size is 
selected and the automatic acquisition is turned 
on, the FLIR will au tomatically lock on a target 
and track it, provided its contrast is 20 percent 
or greater than that of its background. This 
system can be used with any of the three search 
techniques. The results to date have been 
promising, but further work is needed. 

POLARITY /FOCUS 

Other features that the crewmember can 
use to assist in searching are the FLIR's ability 
to use either black-hot or white-hot polarity 
(the search objects are shown in black or white) 
and its ability to focus the image presented, 
The two polarities enable the crew member to 
select the best polarity for the search condi
tions present. The focus mechanism provides 
for sharper, clearer images. 

COPILOT 
CONTROL 
INOICATOII 

TIIACK ""INOO"" 
lFLASH AFTEII 
lIIlEAKLOCK\ 

SRR FUR PROGRAM 
CONTROLS AND DISPLAY 

0" 

O F F 

L------1-. ISttOWN IN ""FOV) 

•
,------+--1. SlGHT.LlNE 

AETICL~ 

BAT oo"T 

t-_---~+~....~::~~L 
----~===!...::::::......o:;::_..-" eox 

o AUTOACO: 

GAAVSC @ 
{Wi : 

A video/sound recorder has been included to 
assist in the evaluation program. The tapes can 
be reviewed at a later time so that the quality 
of the FLIR can be assessed in a more relaxed, 
less intense environment. The tape can also be 
reviewed immediately on the helicopter's dis
plays by using the playback capability of the 
recorder. The syste m provides f or a signal to 
alert the crew to any significant sighting. 

MONITORS 

Two monitors are furnished f or the helicop
ter crew. A 10-inch display is located in the 
cabin and a 5-inch one in the cockpit. Each 
monitor has its own handgr ip control which 
enables the crewman and the copilot to manipu
late the FLIR. The monitors show the following 
information: 

1) What station has FLIR control 
2) The track windows (for centering of the 

target) 
3) NFOV limits when WFOV is selected 
4) The gimbal limits of the turret 
5) The direction the FLIR is pointing in 

NFOV BAliS 

This lO-inch monitor, located in the cabin, is one of two used by 
t he crew to operate the F LIR. 
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relation to the nose of the 
aircraft. 

The Coast Guard believes 
it has a sta te-of -the-art FLIR. 
During testing by Northrop, 
the values recorded for Mini
mum Resolvable Temperature 
(MRT) and Noise Equivalent 
Temperature Difference 
(NETD)-the first important 
for detec don of targets, the 
second f or distinguishing be
tween targets-were among 
the best in the industry. This 
(classified) data shows that 
the FLIR possesses ou tstand
ing thermal sensitivity. This 
sensitivity, along with the fea
tures previously discussed, 
gives the Coast Guard confi
dence that a future production 
model will greatly enhance the 
chances of locating that small 
boa t or that person in the 
water at night or when visibil 
ity is limited. i 
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•Iresetti 

for Safety
 
Because the Coast Guard is charged with re
sponsibli ty f or the safety of lif e and property at 
sea, it has since July 1969 been conducting an 
active research program to determine ways of 
reducing the threat of fire to the marine com
munity. The Fire and Safety Test Detachment 
(F&STD) in Mobile Alabama, is a unique facility 
dedicated solely to this purpose. As a sub-unit 
of the U.S. Coast Guard Research and Develop
ment Center, it supports a wide variety of 
Coast Guard programs, including com mercial 
vessel safety, recreational boating safety, naval 
engineering, port safety and security, and ma
rine environmental protection. 

The F&STD's small size belies its impact on 
merchant marine safety. Consisting of an of
fice and work and storage areas at Coast Guard 
Base Mobile and a field laboratory on Little 
Sand Island in Mobile Bay, the test facility has 
seen many successful research projects in its 
nearly 13 years of existence. The showpieces 
of the facility are two ships moored at the field 
laboratory: the A. E. WATTS, a T-2 tanker, 
and the MAYO LIKES, a Victory ship. These 
two ships are subjected to controlled destruc
tive testing by investigators seeking ways to 
minimize the damaging and often fatal effects 
of shipboard fires. 

Unlike many other engineering disciplines 
where small models are used to predict behav
ior of a prototype, fire research has not evolved 
to a point where an experimenter can draw 
reliable conclusions from small-scale modeling. 
Burning characteristics are difficut to model. 
Scaling the distances between flammable ob
jects and the ventilation systems can result in 
unrealistic fire spread. It is for this reason that 
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real vessels are used and the results of small
scale testing are used only for gross compari
sons of different material and ventilation con
figurations. 

This article will concentrate primarily on 
the question of how a test program is developed 
from conception to culmination. The impact of 
test programs on merchant marine safety will 
also be discussed. 

The Fire and Safety Test Detachment has 
from the beginning enjoyed excellent industry
government cooperation. While research proj
ects are developed by the Coast Guard, they 
are often init iated by an ou tside party and 
include several participants. Project proposals 
are evalua ted f or their value to the marine 
industry and the fire protection community, 
their completeness, and the practicabili ty of 
using the full-scale facilities. The applied 
research involves developing, testing, and/or 
evaluating fire protection concep ts, techniques, 
and equipment to assess their suitability for 

An aluminum lifeboat lasted less than a minute 
against fire. 

May 1982 



Bef ore and after: a berthing com partment, 
personal e ffects. 

marine u e. All research has the objectiv of 
protecting lif e and property. This goal is also 
the basis of government and industrv coopera
tion . 

The firs t step in any specially es igned t est 
serie is to develop a plan. A Coast Ouar 
Research and Development Center '1 st Direc
tor prepares the plan, which includes a synopsi 
of he information leading to init ia t ion of th e 
project, the reasons for a particular te t, proj 
ect objectives, and alterna t ive approache to 
meetin project objective. There are also 
sections of t he test plan which descr ibe instru
mentation, te t preparation, and safety pre
cau tions. If industry participates in the test, 
which is often the case, the test plan is pre
pared in conjunction with the interested par
ties. 

Once the test plan las been appr ved, 
F&STD personnel (cur ently a Chief Warran t 
Off icer an a ivilian supervi or) begin the 
arduous task 0 pr paring fo he test. The key 
o successful test prepara t ion is th tea mwork 

o the personnel assigned toile F&STD. The 
s torekeeper purchases the varied and unusual 
equipment and supplies. Typical shopping lists 
inelud thermocouples, gas analyzers , radi
ometers, calorimeters, and load cells. The 
tatus of contracted work is monitored 0 en

sure compliance with the con tract's speci iea
t ions. When ite ms are no readily vailable, the 
assigned damage controlman and rna hinery 
technic ian are milled upon to display their re
sourcefulness. Available 0 the are welding, 
heetmetal, rna hine, and woodworking shop in 

which they can con ruet innovativ teo t fix 
tures and equipment. Since the test ships are 
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complete with standard shipboar d furnishings and 

moored a t Lit tle Sand Island , th ese items must 
be transporte across the bay, us ing two of the 
mechanized landing craft known as II LC MS.11 

Once the two-ship 'fleet" has ompleted the 
huttling of test ma terial and equl men to th 

sh ip, the a embly nd ins tallment of these 
components, as specified by the test plan, can 
begin. 

Pro bably the most importan t equipment in
stalled t the test site is the instrumen ta tio n 
used to collect data . Transducers are calibrat
ed and installed y th e electr ician's mate and 
are used to measure pressure te mpera ture , 
fuel loads. weights, concentration of oxygen, 
carbon dioxide and carbon monoxide, wind 
speed and direction, heat fluxes, rel at ive hu
midity, and flow rate '. The voltages generated 
b hese transducers are centrall received in 
an ai r-conditioned instrumentation trailer 
which rnus ills be transported to the island by 
LCM. Inside this trai er ate two multiplexing 
scanners, six digital vol meters, one desktop 
computer, a syste m eloc , and a series of data 
acquisition programs. Data trom the trans
ducers is switched by the high-spee canner, 
rea by digital voltmeters, and recorded by the 
desktop computer, which is o pable of receiving 
da a rom 120 tr nsdu ers at a maximum rate 
of 40 channe per second with scan intervals a 
short s 2 seconds. Oat in graphic or numeric 
form can b displayed while the test i pro
gressing tallow resea.rchers to moni tor vari 
ables of immediate interest to them. The test 
directo can also actuate var ious evices such 
as sprinkler or ignitor by pressi n pre-defined 
keys on t e computer keyboard. The eal power 
of t e system is found in the sof ware. By 
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selecting from the options presented by the 
computer, the operator, typing his instructions 
in simple English, can create tailor-made data 
acquisition programs. 

Test day finally arrives. The participants 
and other interested individuals converge on the 
test site. What took weeks and more often 
months to prepare is now subjected to destruc
tive testing, as fires are started in different 
test areas: berthing compartments, cargo 
holds, engine rooms, machinery spaces, and 
tank decks. Quite often this testing results in a 
particular display of flames and smoke, a dis
play which usually obscures the most significant 
aspect of the test-the data collection for sub
sequent analysis at the Coast Guard Research 
and Development Center. 

Deck fires of up to 2,500 square feet of 
burning jet fuel have been set to evaluate 
synthetic foams, which proved to be as effec
tive as protein foams, and to evaluate auto
mated monitors under fire conditions which 
make manual monitors difficult to operate. 
Because of problems with the reliability of 
automated fire monitors identified during these 
tests, they are not accepted for use on mer
chant vessels. Lifeboats and life rafts have 
been exposed to fires demonstrating that the 
life raf t's protective container is reasonably 
effective and that the aluminum lifeboat can
not survive even a one-minute fire exposure. 
During a separate test, similar results were 
observed when comparing aluminum and steel 

A 55-gallon drum containing ethyl ether ex
ploded when high temperatures caused internal 
pressure to build up. 
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hatch covers. Aluminum hatch covers quickly 
melted, while steel covers remained intact 
when exposed to a 1,OOO-square-foot fire. 

Explosions have been purposely initiated in 
the 18,OOO-cubic-foot pump room on the test 
vessel A. E. WATTS. A system has been 
developed to suppress these explosions before 
they do significant damage to the ship. Explo
sion suppression is effected by an ultra-violet 
detector which sees the incipient explosion. 
This activates control circuitry which fires ini
tiators. These initiators rupture a diaphragm, 
releasing a suppressing agent which is ejected 
at the flame front. 

Steel and polyethylene drums containing 
such flam rnable liquids as acetone and ethyl 
ether have been exposed to fires. The test 
showed that steel drums failed at high tempera
tures when increased internal pressure caused 
the double-rolled seam at the top or bottom to 
unroll, resulting in catastrophic failure of the 
drum by jetting and exploding. 

Another research project evaluated the per
f ormance of three types of light-weight non
structural bulkhead panels when subjected to a 
berthing compartment fire. Each test compart
ment was a simulated Coast Guard cutter 
berthing compartment with the standard ship
board furniture and personal eff ects. All panels 
tested maintained their structural integrity. 
Proper support of the panels in their joiner 
system was found to be a vital factor in ensur
ing that the compartment bulkheads retained 
their integrity. Future "t est ing will determine 
the smoke and gas production potential of other 
types of panels. The objectives will be 1) to 
rank materials by their smoke and toxic gas 
production characteristics and 2) to evaluate 
the contribution of various bulkhead-finish 
materials to hazards presented by smoke and 
toxic gases in an escape route in a typical fire 
situation on board a ship. 

Input for the testing program comes from 
all areas of industry, several Coast Guard of
fices, and Government agencies. A Marine Fire 
and Safety research project is, accordingly, a 
combined effort. Results of the test facility's 
work have been instrumental in reducing death 
by fire at sea, reducing fire loss to vessels and 
cargo, reducing marine insurance rates, i rnprov
ing firefighting techniques, and developing new 
extinguishing agents, delivery systems, and 
warning systems. The 
Safety Test Detachment 
indispensable in the eff
rine fire safety keep 
technological advances. 
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Lessors from Casualties
 

BWI (Boating While Intoxicated) 

Drunk driving is a topic currently r eceivmg 
broad coverage in the news media. Stories 
abound about the carnage on city streets and 
highways caused by people who attempt to 
drive after having had too much to drink. The 
following incidents do not relate to drunk driv
ers. They show that consumption of alcohol can 
be a factor in marine accidents as well. 

One such incident involved a teenager whose 
death certificate showed that he was just a few 
days short of celebrating his 18th birthday. He 
and four friends had chartered a boat for some 

art f ishing. While fishing, the victim con
S med a large quantity of beer and wine, as 

ell as a half -pint of bourbon. When last seen 
alive, he was leaning over the starboard rail 
vomitting. No one actually saw him fall over
board, but his absence was discovered almost 
immediately thereafter. A search of the vessel 
failed to produce him, and an extended search 
of the waters the vessel was in met with the 
arne results. The body was discovered a week 

later when it washed onto a beach. The autopsy 
report listed the boy's blood alcohol level as 
.35%. 

Another incident occurred one night when a 
shore worker was helping clean a cargo vessel's 
hold in preparation for the loading of grain. He 
was standing on cover A, which was in place 
over the hold, while working on covers Band C, 
which had been moved off to the side on the 
m in deck. The word was passed to clear the 
rea so that cover B could be returned to place. 

The worker walked straight aft, falling from 
cover A into the hold. The cause of death 
r ted on the death certificate was fractured 
skull, lacerated, contused brain, fractured ribs, 
and contused lungs. The coroner's report 
showed a blood alcohol level of .17 %. 

A third incident involved the master of a 
commercial vessel who went ashore with two 
rewmembers to have dinner with two local 
esidents. The five people consumed equal 
ortions of four bottles of wine with dinner. 

After dinner they stopped at a local resident's 
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home for drinks (the master reportedly ab
stained during this gathering). Upon returning 
to the vessel, the master attempted to step 
onto the accommodation ladder, which was set 
off from the edge of the dock over a bumper 
cushion arrangement. He missed the ladder and 
f ell between two black rubber fenders. An 
attempt was made to pass him a safety belt, 
but he was floating face down in the water and 
made no attempt to reach for the belt. The 
coroner's report showed drowning resul ting 
from submersion as the cause of death. A 
toxicologist's report of tests on a blood sample 
showed a blood alcohol level of .26%. 

A final incident involved a machinist aboard 
a . commercial vessel moored at a cold-storage 
terminal who entered a refrigerated hold for 
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unknown reasons late one evening or early one 
morning. The air te mperature in the hold was 
approximately Oa F. Whil he W8 S in t e hold 
he machinist fell onto some boxes of mea and 

su tained a severe 18 eration of the scalp. His 
body was found lyin on its I ight side in the 
bottom of th hold near the ladder. A flash
light was f ound be ide the body . he steward 
aboard the vessel ta ted tha t the machinist had 
been see in a drunken sta te prior to entering 
the hold. He died from head injuries, with 
ex po ure to the cold as a contributing factor. 
His blood alcohol level was .225%. 

The following char t, pro vided by the toxi
colog ist mentioned in one of he above i nci

dents shows the probable effects of various 
levels of alcohol in the bloods trea m. 

-VEL FEeT 

0- 0.1096 Sub Iinical (person looks 
normal to casual observer). 
Slight changes detectable 
by pecial tests. 

0.10 - 0.20% rno ional instabfiity-
decreased inh ib itions. 
Slight muscular incoordina
t ion. Slow ing 0 responses 
to t imuli, 

How much can I drink 

l . and iLay sober'! 

2. bef ore I can expect trouble? 

1. Ethyl alcohol (the kind in ooze) is a depres
sant (a owner) and has some degree of effec t 
in any quantity. Therefore you can' t be 
completely sober' you have had anyth ing to 
drink r .centl y-even though a casual observ r 
may ot be able to tell you've been dr inking. 

2. You are vir ually guaranteed trouble if yoi 
I t your blood alcohol level reach 0.08% or 
higher. At .1%, you are legally intoxicated in 
rno t ate if caught operating an automobile. 
With good reason: your chances of bein 
involved in an accident are 6 times grea te r 
than a sober person's. s t he b ood alcohol 
1eve] li mbs beyond t is level the probability 
or be ing involved in an ccident inc reases very 
rapidly. You shoul definitely not operate a 
ves el, veh icle, or rna hinery or do any 
dangerou. wor k such as climbing if your blood 
alcohol l evel ge ts over 0.08%. 

S ,how many drink . that. 

This is a little tricky-it varies from one 
person to another. It even varies fo the same 
person depending on whether he is fatigued, 
wha t he has ea ten his sta te of health, and 
other factors. Generally body weight is the 
best indica or. A IOO-pound per on ean drink 
h If a much s 200-pound person and have 
just as high a blood alcohol level, which is 0 

say the Ughter person becomes in oxic ted 
more easily. 

O K how much can I drink and not be in 
danger? 

To count actual drinks, let's defln a drink as : 

1.5 ounces of 86- proof whiskey, 
or 12 ounces of beer, 
or 5 ounces of wine. 

To reach a blood alcohol level of 0.1% (and be 
in legal and phys ica l danger) a person need 
only drin the following in one our: 

SON 200-POU ND PERSO 
.=..;;..,;:;....;:;..;.;..;~-==:..:.;::...=-=-

drink 6 drinks 

Remember that the body elim inates blood al
ohol slowly. Even if, in th second hour, .. au 

slow down to a third of you r f'irst-hour speed, 
your blood alcohol level will remain at the 
dangerous 0.]% level : 

100- PO D D PERSO N 

1 drink more 2 rinks more 

In hourhree fewer rink yet will I eep the 
blood alcohol in the danger zone: 

IOO-P 200-POUND PERSO 

3/ dr-ink more 1 r in more 

You may think yoi can "hold your liquor" and 
you may actually be better t it than some 
others, bu don t think you are sober if you 
have been drinking. 
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0.15 - 0.30 

0.25 - O. 0% 

0.35 - 0.50% 

Confusion-di sturbance 
of ensation. Decreased 
pain ense. Staggering 
gait , slurre speech. 

t upor-ma rked decrease 
in response to sti mu I. 
Museula incoordination 
approaching paralysis. 
Complete uncon ciousness 
probable a t higher end 
of r nge. 

Coma-compl e uncon
. iou ness. epressed 

refle es. Subnor mal 
temperature, anesthesia, 
impalrrnent of ci rculation. 

0.45% and above neath C T1 0 cur. 

NOT : Other factors can influenc the effects 
of different load alcohol concentrations. 

The exce ive use of alcohol is just as 
dangerous afloat as it is asher • Impairmen of 
one's Iaeul ies with too much alcohol can pro
duce an extremely hazardou situation even 
within a relatively ale environment. Drunk 
boating can be as dan erous as drun k driv ing. 

This depend on wha t you are doing. Anything 
that demands our full attention also demands 
tha t you not drink any alcohol. If you are off 
duty and want only to keep out of trouble, a 

.08 .10 .12 .14 .16 .18 .20% 
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This c iort , put together by the aUonal High
way Traffic Safety Administration, shows that 
dr 'vers with a blood alcohol lev I (BAC) of 
.1596 are 25 time a Uk ly t cause an a ci
dent a drivers with the a .00% B C. 

blood alcohol level of 0. 05% is a good maxi
mum. Eve n this will get 'au arre ted for 
dr iving while intoxica ed in Sweden. In the 
Sta te of Iaryland you can be rrested for 
driving with a blood alcohol level of 0.07%. t 
is called driving while "impaired." The f01
low ina table show the most n verage per
son-in good heal th and with a full ornaeh, 
not on duty-should consider drinking (even 
here recognize that your chances of being 
involved in an automo ile acciden t are 50 
percent higher than a sober pe rson's). 

200-POUN P ' RSON 

First hour: 

2 drinks 4 drinks 

Second hour: 

I drink 2 drinks 

Per hour after this: 

1/2 drin 1 rink 

NOTE: Never, ever mix drugs (any kind of 
drugs, inclUding cold pills and doctor' pre
cription) ith alcohol. Each one can multi

ply the dangerous effects of the other and 
together they an kill you. 

(The figure above were aken from "STOP 
DWI: New York's Response to Drunk Driving," 
A Report to the Senate Special Task Force on 
Drunk Driving, February 1982) 
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Rescuing a Rescue Boat
 

The Orleans (Massachusetts) Historical Society 
has had a rescue mission afoot for three years. 
Its mission was given a s ignifican t boost recent
ly when an agreement was reached between the 
Society and the Cape Cod National Seashore. 
The National Seashore agreed to transfer 
ownership of the "rescuee" to the Society. 

The "rescuee" in this case is a gold-medal
winning rescue boat, a 36-foot motor lifeboat 
from the Chatham Coast Guard Station known 
only as CG 36500. 

Thirty years ago, 32 crew members of the T
2 Oil Tanker PENDLETON, which had broken 
apart in waves cresting as high as 60 feet, leapt 
one by one from a jacob's ladder hung over the 
side into the bobbing CG 36500. All 32 were 
brought to shore safely. So daring was the 
rescue that the four crewmen, Boatswain's 
Ma te Bernard Webber, Irving Maske, Andrew 
Fitzgerald, and Richard P. Livesey, were 
awarded the gold lifesaving medal for bravery 
by the Federal Government. This was the first 
time an entire boat crew had been so honored. 

The 36500 made international headlines 
after the rescue. It then gradually slid into 
obscurity, ending up abandoned and forgotten, 
surrounded by brush and tree growth behind the 
maintenance building of the National Park 
headquarters in South Wellfleet. 

Thanks to the rescue mission, the CG 36500 
is now well on its way to becoming seaworthy 
again. The Orleans Historical Society is restor
ing the boat, built by the Coast Guard in 
Maryland in the 1940s, to its original condition. 
Fred Crowell, a Harwich, Massachusetts, crane 
operator, lifted the boat out of the bushes onto 
the boat trailer of the Nauset Marine Corpora
tion of Orleans and transported it to property 
belonging to the Historical Society for restora
tion. 

One of the rescuers' first duties was to 
check out the diesel engine. They found that a 
couple of minor items (the exhaust manifold, 
air intake silencer, and so on) needed to be 
replaced, but, overall, the block, pistons, crank
shaft, etc. were in very good .shape, The hull 
was checked by a marine expert and found to be 
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The 36500 , with the 32 survivors from the 
PENDLETON, returns to Chatham fish pier to 
meet waiting reporters and photographers on 
that [at.eiu: night 30 years ago. Photo by 
Richard C. Kelsey 

surprisingly well preserved, save for the peeling 
paint. Now restore tion of specific areas of the 
boat has begun. The tops of cabins, sides of the 
engine room hatch, and side decks are being 
fiberglassed with full cover from gunwale to 
gunwale, and certain parts are being repainted. 

A projected date of completion for the 
mission is late Mayor early June of this year. 
The plan is to turn the CG 36500 into a floating 
museum. During the summer months, it will 
cruise in Cape Cod waters with on-board dis
plays of its famous rescue (a large portfolio of 
photographs of the rescue is on file), giv ing 
visitors a chance to see a genuine fragmen t of 
Cape Cod's sea-oriented history. 

The Orleans Historical Soc iety has now 
launched a new ca mpaign to build up an endow
ment fund. Its goal is to produce an income of 
about $2,000 a year for restoration, ma inte
nance, crewing, and displaying of the famous 
old 36500. The fund has been named "Rescue 
36500,11 and (tax-deductible) contributions are 
being accepted by the Orleans Histor-ical Soci
ety, P.O. Box 353, Orleans, Massachusetts 
02653. 
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"& 01emical of the Month
 

synonyms: TDI 
toluene-2,4

diisocyanate 
meta-tolylene 

di isoeyanate 

Physical Properties 
2510CJ4840boiling point: F) 

freezing point: 19 - 22 C (66 
72 0 F) 

0.01 mm Hg 
(approx.) 

Threshold Limit Values (TL V) * 
time weighted average: 0.02 ppm; 3 

0.14 mg/m 
short term exposure limit: none 

established 

Flammability Limits in Air
 
lower flammability limit: 0.9% vol.
 
upper flammability limit: 9.5% vol.
 

Combustion Pro erties
 
flash point o.c : 1320C (270 0F)
 

autoignition temperature: 2770C (531 0 F)
 

Densities
 
liquid (water = 1.0): 1.2
 
vapor (air = 1.0): 6
 

Identifiers
 
U.N. Number: 2078 
CHRIS Code: TDI 
Cargo Compatibility Group ** 12 

*	 The American Conference of Governmental 
Industrial Hygienists intends to reduce the 
time weighted average to 0.005 ppm/0.04 
mg/m 3 and the short

3term 
exposure limit to 

0.02 ppm; 0.15 mg/m . 

** This number, found in Part 150 of Title 46 
of the Code of Federal Regulations (former
ly found in Navigation and Vessel Inspection 
Circular 4-75), tells shippers what bulk liq
uid cargoes can be safely carried adjacent 
to one another. 

Proceedings of the Marine Safety Council 

Diisocyana tes (dye- ICE-o-SIG H-uh-na tes) first 
became commercially important when it was 
discovered that combining them withpoly r 
yielded polyurethane, a .foarn that acted much 
like foam rubber. Polyurethanes have, in fact, 
essentially replaced foam rubber nowadays. 
Different combinations of the ingredients pro
duce different foams with different properties. 
During World War II, a rigid polyurethane foam 
was made and used in airplanes to cut down 
weight and provide structural strength. Today, 
this same type of foam is used extensively as an 
insulating material because of its excellent 
thermoinsulating properties. Flexible poly
urethane foams find wide use in such things as 
cushioning in furniture and car seats. 

In the process originally used, the foaming 
action for polyurethane foam was a result of 
the diisocyanate's reacting with water (which 
was added along with the polyester) to release 
carbon dioxide (more on this later). Over the 
years, simpler and less expensive methods have 
been developed to produce polyurethane. 

The word "isocyanate" refers to a chemical 
group consisting of nitrogen, carbon, and oxy
gen and in which there is a double bond between 
the nitrogen and the carbon and a second double 
bond between the carbon and the oxygen. The 
group's usefulness derives from the relative 
instability and hence reactive nature of the 
double bonds. The first organic isocyanate 
compounds were prepared by Charles-Adolphe 
Wurtz, a noted French organic chemist, in 1849. 
It was shortly after World , War II that these 
organic isocyanates gained industrial popularity 
in a new field of plastics where they were the 
main starting materials. Of these isoeyanates, 
the diisocyanates ("di" meaning two), and the 
triisocyanates ("tri" meaning three) are some of 
the most useful and versa tile. 

Isocyanate groups attach to many types of 
chemicals. When attached to toluene (TOL
yoo-een), a common chemical used as a solvent 
in paints and oils and a component in airplane 
fuel, among other things, they produce a mate
rial with the properties needed for a certain 
type of plastics. , Tolue ne diisocyanate (TDI) is 
perhaps the most important isocyanate. Those 
who load packages on ships may have seen 
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manufacturers' labels reading "2,4-TDI," "2,4
TDI (80%)/ 2,6-TDI (20%)," or "2,4- TDI (60%)/ 
2,6-TDI (40%)." These denote t he three general 
grades of TDI. The "2,4" and "2, II are chemical 
shor thand used to refer to the atta chment 
points of the isocyana te groups on t he toluene. 

TOI is a clea r , colorl ess- to-pale-yellow liq
uid wit h a character is t ic pungent odor . It is 
reac t ive with ac ids, b ses (s uch as cau stic soda , 
a mmonia , or a mi es ), an alcohols. It also 
r e s with water as ment ioned above, ge ner
at i n carb on dioxide. This is slow reac ion 

ut an impor tan t one to prev nt dur i g sh ip
ping. The genera tion of th e gas can lead to 
overpressur izatio of closed contai ner s such as 
dru ms. On boa rd tank vessels t his problem is 
avoided by requiring PV (pressu re-vacuum) 
valves and a dry, ine r t at mosphere, such as a 
ni trogen blank e t . Drums and tankcar and 
tr ucks ar e generally protec ted with a nitrogen 
blanket, as well. 

TDI's afore ment ioned rea c 10n wit h ac ids, 
bases, and alcohol ca n be violen t and can 
genera te heat. Th is can lead to an increase in 
the T I vapors be ing ge nera ted. Overexpo ure 
to he vapor of 1'01 e n resul t i water ing of 
the eyes, damage to mucous mem branes, and 
constricted brea thing, similar to as thma. These 
effects may not be felt until seve ral hours af ter 
exposure. In some ind ividuals, sensitization 
to 1'01 results f rom exposure. This results in 
inc reased scverity of the ff ects felt by the e 
people t subseq uent e po ure to eve re la 
tively minut e a mount . 

There may be no warning sign tha t T I 
vapor is present. Although it is tru that he 
chemical has a pungent odor, the "odor thresh
old 11 the minimum amount detectable by t he 
hu man nose, is considerably higher than accept
ed exposu re li mits. If you can smell it , you are 
overe rposeo. In cases of Inhalat ion exposure, 
rem ove the victim to f res air. Give artificial 
respira t ion if necessary. 

Contac t with liquid T I can result in serious 
eye irritation and transi ory dam age 0 h 
cornea. I al 0 cause skin to turn a browni h 

color and can lead to the development of con
tac t dermati tis. In cases of splashes or skin 
ontac t , remove con tam ina ted clothing or 

shoes. Immedia tely flush the eyes, if affected, 
with running water f or at least 15 minutes. If 
'I'DI is spilled on the skin, wash with rubbing 
alc ohol followed by soap and water. Wash 
clothing and decontaminate shoes before using 
again. 

In cases of ingestio (swallowing), do not 
i duce vo mit ing. Have the vic t im, if conscious, 
dr ink la rge a mounts of water to reduce the 
co rro ive ac ti on of t he ingested TDI. 

In all cases of overexp sure , seek medical 
attent ion immedia tely. 

Protect ive eq uip me nt for worker handli ng 
TDI includes safe ty goggles or f ace shields, 
rubber or VC gloves cov eralls , and f resh-a ir 
brea th ing appara tus . 

Emergency protective eq uip ment includes 
self - conta ined brea thing app al's tus, full -b ody 
wa te r-proof suits fi t ed long-sleeve rubber 0 1' 

PV gloves and boots, and head protec tion. 
The U.S . Coast Guard regula te toluene di

isocyanate in Parts 151 and 153 of Subchap ter 0, 
Titl e 6 , of th e Code of Federal Regula tion 
(C FR) and classif ies it as a Cargo of Particular 
Hazard (COPH). The U.S. Depart ment of 
Transpor tation, in Title 4 of the C FR, cl assi 
f ies TOI as a Poison B hazardous ma ter ial. 
IMCO, t he Inter-Governmen tal Mari time Con
ultative Organiza tio n, regula tes TDI in it s 

chemical code as a Chapter VI cargo nd so 
classifies i t as B Ca t egory B pollu tan t. 

Space necessarily limits a more in-dep th 
t re tment of TDI. Tho e desiring more inrorrna 
ti on and /or a mor e omplete tr ea t ment 0 t he 
handl ing of T Dl a re urged to conta c t th Inter 
national Isocyanate Ins t itu t e , Inc., n Elm 
Street , P.O . Box 1268, New Canaan CT 06840 , 
and request Brochure ' 1, techn ical informa
t ion- Recommendations or the Handling of 
Tolu ene Diisocyanate (TOr). I 

Hazard Evalu lion Branch
 
argo and Hazardous Materials Diy' io
 

The following items are DECK A. A. 
ex 
in 

rnples of questions included 
the Third at through 

B. B. 
C. 

Master examinations and the 1. Fires of ombu tible O. 
Third Assistan Engineer metals (such as magnesium) 
through Chief Engineer exami  are labeled Class REFERENCE: MT B ire-
nations. fighting Ianual 
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2. Which aid is NOT marked 
on a chart with a magenta 
circle? 

A.	 Radar Sta tion 
B.	 Radar Beacon 
C.	 Radio Direction Finding 

Station 
D.	 Loran Sta tion 

REFERENCE: U.S. Chart No. 

3. On stud-link anchor chain, 
it has been estimated that the 
addition of the stud increases 
the strength of the link by 

A.	 10 percent. 
B.	 20 percent. 
C.	 33 percent. 
D.	 50 percent. 

REFERENCE: A.M.S.M. 

4. The valve on the dis
charge side of a cargo pump 
on a tank vessel will usually be 
a 

A.	 gate valve. 
B.	 butterfly valve. 
C.	 globe valve. 
D.	 globe check valve. 

REFERENCE: Marton, 
TANKER OPERATIONS 

5. You are in charge of a 
power-driven vessel at night, 
and you sight the red, green, 
and white light of another ves
sel right ahead. You should 

A.	 alter course to port and 
sound one short blast. 

B.	 stop the engines. 
C.	 reverse the engines and 

sound three short blasts. 
D.	 al ter course to starboard 

and sound one short blast. 

REFERENCE: CG-169, 
RULES OF THE ROAD 

ENGINEER 

1. The quantity of heat that 
is required to raise the tem
pera ture of one pound of 
ma terial 10 F is called 

A.	 specific heat. 
B.	 adiabatic efficiency. 
C.	 latent heat. 
D.	 sensible hea t. 

REFERENCE: P.N.E. NA V
PERS 

2. Which condition could 
cause cylinder relief valves on 
a large diesel engine to lift ? 

A.	 Plugged injector nozzles 
B.	 Excessive fuel injection 
C.	 Very la te fuel injection 
D.	 Incorrect crankshaft 

clearances 

REFERENCE: Eng. 3&2 N AV
PERS 

3. To rmrurruz e the forma
tion of carbon deposits on fuel 
injection nozzles, you should 

A.	 avoid using liquid-cooled 
nozzles whenever possib
le. 

B.	 avoid low cooling-water 
temperatures. 

C.	 avoid prolonged overload
ing of the engine. 

D.	 make certain the gasket 
seal between the nozzle 
and cylinder head is tight. 

REFERENCE: Stinson 

4.	 A centrifuge can be used 

to remove which contaminant 
from lube oil? 

A.	 Kerosene 
B.	 Soluble acids 
C.	 Carbon particles 
D.	 Antioxidant additives 

REFERENCE: Osbourne 1 

5. Early' fuel injection is in
dica ted by which set of condi
tions? 

A.	 Loss of engine power and 
high exhaust temperature 

B.	 Higher than normal firing 
pressure and low exhaust 
tempera ture 

C.	 High fuel consumption 
and high exhaust temper
ature 

D.	 Lower than normal com
pression pressure and high 
exhaust te rnpera ture 

REFERENCE: Maleev 

ANSWERS 
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Question No.1, DECK 1 
section, of the March issue's 
Nautical Queries is no long
er valid, since the markings 
on the buoys used in traff ic 
separation schemes now 
consist of horizontal orange 
and white bands. 
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