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Inerted Product Carrier Tanks -
A Newly Discovered Problem 

TIlis article is based on a Chevron report en
titled "0rygen Liheration Aboard lnerted 
Product Carriers," dated A1arch 1984. 

Chevron Shipping Company recently 
alerted the Coast Guard to a potential problem 
involving inerted ullage spaces on petroleum 
tankships. The ullage spaces were found to 
contain increased oxygen concentrations sev
eral days after a petroleum product had been 
loaded. Chevron believes that the major source 
of this oxygen is the petroleum product itself. 
The product contains dissolved oxygen when it 
is loaded. After loading the oxygen-containing 
petroleum product into an iner ted tank, the 
oxygen in the liquid gradually enters the iner ted 
ullage space until equilibrium is reached. Ap
parently, the dissolved oxygen problem arises 
only some of the time and only with some 
petroleum products; crude oil, for example, 
does not seem to exhibit this problem. Never
theless, ship operators should be aware of the 
possiblli ty that inerted ullage spaces may not 
remain in the safe condition established at the 
time of loading, and they should periodically 
measure the oxygen concentration in the ullage 
spaces of their product carriers. 

Background 

Tankships require greater '3. tten tion to 
certain safety aspects than many other types of 
merchant ships, clue primarily to their cargo's 
flammability. Of course, some petroleum prod
ucts and some crude oils are carried at temper
atures significantly below their flash points, so cargoes near or above the ir fl ash poi nts, in 
that the risk of fire or explosion is limited as large or medium-si zed ta nkships, must ha ve and 
long as the cargo temperature remains well use an inert gas syste m. In tr aducing an ine r t 
below the flash point. An important safety gas into the vapor spac e reduc es the oxygen 
measure implemented by the Coast Guard is the concentration to a level (8 percent or less) 
requirernen t that tankships carrying flam mable where combust ion is no longe r poss ib le. As long 

Proceetiinas of the ~'..J'l:"lrl(,? ')'lfetv.' Council 35
. ' 

Tvpical U.S.- fl aq produc t carriers which may 
need to monitor oxvqen levels in thei r caroo 
tanks. 



as no additional oxygen is added to the vapor 
space, neither fire nor explosion can occur. 

As pr escrib ed in 46 CFR 32.!)3, petroleum 
prod uc ts or crude oil carried in tankships must 
be ca rr ied in iner ted tanks, with the exception 
of Grade E cargoes carr ied at a temperature at 

50least C below their flash points. Certain 
relatively small tankships are not now required 
to have ine rt gas systems, and these require
men ts do no t app ly to ships of any size carr ying 
liqui fied gases . In practice, inert gas is added 
to the ship's t anks as the ship is offloaded so 
that the hydrocarbon vapors left behind in the 
tank cannot burn. Later, when the tank is 
loaded, the ullage space contains less than 8 
percent oxygen and should remain in that con
di tion throughout the voyage. Regulations re
quire that the inert gas system be designed and 
opera ted to ensure low oxygen concentrations 
throughout the tankship's voyage. If the oxygen 
concent ration r ises as a result of normal tank 
breathing, more inert gas is added to bring the 
oxygen c onc en t ra tion be low 8 percent. There is 
norm ally no need to ad d more inert g-as during a 
voy age. However, if the problem with dissolved 
oxygen reported by Chevron is widespread, 
careful attention to oxygen concentration be
comes especially important. 

Oxygen in Petroleum Products 

As Chevron reports, petroleum products 
such as jet fuels, diesel oils, and heavier gas 
oils can contain significant amounts of dis
solved oxygen. The dissolved oxygen c an corne 
fro :n var-ious SOUI'ces. Some products are treat
ed by having- ail' bubbled through them. Some
t irn es produc ts are stored on land in uniner ted 
fixed-roof tanks, a nd the oxygen in the non
inerted vapor space can dissolve into the pe
troleu m product. 

When they Bee in an iner ted tank, such 
cargoes wit h dissolved oxygen may release the 
dissolved oxygen, raising the oxygen level in the 
ullage space to unsafe levels. In laboratory 
tests, some of these products have raised the 
oxygen conc e tra ti on to as much as 14.8 per
cent, which is clearly too high for an inerted 

tank. Chevron found that jet fuels from one 
refinery had an oxyg-en solubility of 70 ppm; 
diesel oils and heavier gas oils were estimated 
by Chevron to have oxygen solubilities of 20 to 
40 ppm. If a saturated jet fuel were loaded into 
a tank whose iner ted atmosphere contained no 
oxygen and the tank were 95 percent full, the 
oxygen concentration in the supposedly inert 
gas could rise to 16 percent at equilibrium. 

Chevron also found a second, although 
much less serious, contributor to the prob lern of 
increased oxygen concentration. Carbon diox
ide is a major constituent of inert gas, usually 
making up 12 to 15 percent of the gas. The 
other two major constituents of inert gas, oxy
gen and nitrogen, are less soluble in petroleum 
products than is the carbon dioxide. The carbon 
dioxide may thus dissolve in the produ ct. leav
ing the oxygen and ni trogen in the inert gas at a 
higher concentration. 

What the Operator Should Do 

The ship opera tor canno t con trol the 
amount of oxygen dissolved in the products 
carried, nor can the operator prevent carbon 
dioxide from dissolving out of the inert gas 
while in the vessel's tanks. The operator can, 
and should, however, meaSUI'C the oxygen con
centration in the inertcd vapor space periodic
ally to ensure that it has not climbed in to the 
danger range. If it has, then inert gas must be 
added to the vapor space, with the oxygen
laden inert gas being "swe pt out" by fresh inert 
gas. However, this is possible only if the tank 
open ings to the inert gas inlet and the tank vent 
are located at some distance from one another 
(regulations require that all tank opening'S be 
closed when a tank is iner ted). Any addition of 
inert gas to a tank will displace an equal 
volume of gas through the tank vent. If the 
inert gas inlet is located close to the tank vent, 
then adding inert gas may not succeed in re
ducing the oxygen conccn tration: the inert gas 
will merely escape through the vent without 
either mixing with the oxygen-rich inert gas or 
sweeping out the oxygen-rich inert gas. If the 
tank vent and the inert gas inlet share the sam e 
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tank opening, it will not be possible to add inert 
gas and, at the same time, avoid overpres
surizing the tank. 

If it is impossible to reduce the oxygen 
concentration of the oxygen-laden inert gas, 
then the inert gas system does not meet Coast 
Guard and Safety of Life at Sea (SaLAS) re
qui rem ents. Prior to loading a cargo that can 
release oxygen, the inert gas system should be 
modified to permit adding inert gas to cargo 
tanks while at sea. This may include relocating 
the inert gas inlets and the tank vent outlets to 
permit "sweeping out" the oxygen-laden inert 
gas (improper operation or any modi fication of 
the inert gas system should be promptly brought 
to the attention of the Coast Guard). Before 
beginning cargo transfer, the ship operator can 
take cer-tain precautions. The International 
Maritime Organization's "Guidelines for Inert 
Gas Systems,'! Mar itirno Safety Committee Cir
cular 282, provides guidance and should be 
followed. This circular is available from the 
International Maritime Organization, 4 Albert 
Embankm ent, London SE1 7SR England. 

We wish to thank the Chevron Shipping 
Company for investigating this problem and 
sharing its findings with the Coast Guard and 
the private sector. 

New Book Published 

Cornell Mar it ime Press has recently 
published an upda t ed edition of Tanker 
Operations, a Handbook for the Ship's Officer, 
by G. S. Matton. Origina lly pub lished in 
1978, it is now widely use d as a te xtboo k at 
maritime academ ies and schools in the 
United States, Great Britain, and Western 
Europe. 

The second edition, revised throughout, 
reflects recent changes in tanker design and 
equipmen 1. - A chapter on inert gas systems 
(now required equipment on many tankers) 
has been added. Recent developments in 
crude oil washing and closed ullaging systems 
are described and illustr ated. In addition, an 
appendix of conversion factors - list ing in 
detail the various units of measure employed 
on tankers in the world today - is included. 
A detailed index is also provided. 

Tanker Operations is available at 
maritime bookstores in most major ports 
throughout the world. It can also be ordered, 
postpaid, direc tly from the publisher for $18 
(U.S.). For further information, contact 
Cornell Maritime Press, P.O. Box 456, 
Centreville, Maryland 21617, U.S.A. 
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FIRE ON BOARD!
 

What Can You Do?
 

LCDR Michael B. Slack
 
First Coast Guard Distric t
 

Boston, Massachuset ts
 

" It can't happen to me . I! 

"1 run H a f'e ship." 

Sound fa mi lia l' ? Th e most recent statis
tics show t ha t in 1981. t he re we re a total of 
199 vesse ls involved in fire s a nd /o r explosions 
which were reported to t he Coast Guard. These 
acc idents resu lted in 10 de aths, 2~~ injuries, 72 
vessels to tal lv lost a nd an e st imated 
$58,364,0 00 in damages to vesse ls, c a rgo, and 
other property. 

Who Is Responsible for Action? 

At sea, the responsibility for action re
lat inz to a fire or any casualty aboard ship rests 
with the master and his operating management. 
However, within port limits or territorinl seas, 
the national authority and/or port authority 
become involved, and the master's anti his oper
ating mannaemerit's freedom of action may be 
constra ined. 

When a ship is berthed alongside a cargo 
ter minal, the rcsoonsibi lit ics Ior Act ion are 
more complex. The terminal management must 
a lso be involved. There are also more fire
fighting resources available. 

What Can You Do? 

The best method of controlling Po f ir-e on 
board is to know in advance what part you must 
play in any contlnacncv plans established for a 
fire emergency. Cont ingcncy planning is done 
throughout the Coast Gua rd in conjunction with 
other f'ederal. state, local, and or iva te entities 
to prepare fo~ virtually any tvpe of emergency. 
The keys to successful contingency planning are 
based on an understanding of 

• the tvpes of accioents that may occur, 

• the possible consequences of accidents, 

• the actions that can be taken pract.icatly, 
and 

• the responsibilities and capabilities of the 
parties who will be involved. 
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Successful contingency planning involves 
com muni ca t ion, train ing, and planned exercises 
centered on possible types of accidents. By the 
very nature of the incident. the master of the 
vessel has 8. major role to play in the even t of a 
fire on boa rd. The master orov ides resou rces to 
combat the fire and provides information about 

Proceetiituts of the )\'la.rine Snfety Council 

the vcssel and any cargo. TIle importance of 
vessel and CRrgO information cannot be under
stated. Armed with this in f' or mat ion, fire
fiS!hters C9.n adequately prepare for possible 
hazardous conditions on board and can deter
mine the best techniques and equipment to use. 
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Smoke billows from the tanker PUERTO RICAN.
 
Official Coast Guard photo by PA .1 Gail Williams.
 

For any fire on boa rd, im media tely alert 
ing local fi re figh t ing organ izations is of utmost 
impor-tance. The fo llowing information should 
be provided to t he fir e depar t men t: 

• NAme ann telephone number of the person 
repor ting the fire, 

• Nature of the fire (wha t is burning), 

• Location of th e fire (name of the faci litv, 
name of the vessel. and a description of 
the location of the fire on b oard ), 

• Wheth e r' a nyone is t ra pped or injured,
 

• Number of persons on board,
 

• Nature of cargoes on board,
 

• Deser ipt ion of any hazardous cargoes
 
involved or in the area, 

• The vessel's capability to get underway, 

•	 The fircfighting efforts that are alreadv 
in progress. 

Remember, it is imperative to notify the 
fire department quickly. If vou cannot give fire 
personnel all the nec essarv informn t ion init ial 
ly, report the fire ami try' to ~ather the infor
mation for their arrival. ( \"·lhen the fire 
departm ent arrives, be prepared to part icipa to 
and cooperate in the fire fight ing efforts 8S 

direc ted by the fire chief in charge. Also, if 
possible, have the vessel's firefightin&; plan, an 
up-to-date cargo manifest, and the vessel's trim 
and stability book ready for examination by fire 
officials. 

What about a fire on board while laying at 
anchor? You, the master, have responsibi li ties, 
and you have resources. Ther-e arc also re
sources ashore the t would be of tremendous 
help to you. How can these resources be 
brought togethe r? Most shor-esidc fire depart
ments do not have fire boats. Should VOIl br ing 
your burning sh ip to them? If vou have any 
suggestions in this area, write to: 

Com rnander (rnps)
 
First Canst Guard District
 
150 Causeway Street
 
Boston, MA 02\"4
 

Let's share our thoughts. 

Remember These Important Points
 

Plan for the accident.
 

Practice what to do.
 

Know whom to contact.
 

Have information available.
 



It Takes A Good Tug • • •
 

Everybody needs a little 
help from their friends, and 
Navy ships are no exception. 
Air-era ft carriers, battleships, 
cruisers, and destroyers all 
need help from their good 
friends the tugs. Small in s ize 
but heavy on power, tugs can 
push, pull, and nudge many 
times their own weight. 

llWe're here to service 
the fleet," says Lt. Donald 
Price. He's in charge of the 
Navy's four medium tugs, five 
large tugs, and three yard oil
ers in San Diego harbor. 

All in all, the Navy has 
about 135 har-bor tugs which 
are used to help ships in moor
ing, docking, and getting un
derway. Crews work about 70 
hours a week, and many of the 
tasks require brute force and 
strong backs. 

But the Navy isn't the 
only military department with 
tugs. The Air Force owns two 
contractor-operated tugs that 
work out of Thule. Greenland. 
They are used to maneuver the 
U.S. and Danish ships that 
bring supplies to Thule Air 

Base and move icebergs to 
keep the harbor channels open. 

The Army has 42 tugs 
ranging in length from 65 to 
lOa feet. A spokesman for the 
U.S. Army Transportation 
Center at Fort Eustis, Vir
ginia. says the Army tugs are 
used primarily for pushing 
oceangoing cargo ships and 
various non-powered barges. 

The Coast Guard has 28 
ships it classifies as tugs, 
some as long as 140 feet. 
Their typical missions are 
search and rescue and fire 
protection. 

Chief Petty Officer Paul Murphy, craitsmoster of the harbor tug WENATCHEE, radios 
the USS KITTY HAWK in preparation for berthing the 70,000 ton carrier. Photo by 
Jesus Diaz, USN. 
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How many .tugboats does it take to dock 
an aircraft carrier? That depends on where 
the car-riel' is heing docked. In Norfolk, 
Virginia, because of winds and current, it 
could take as many as eight. In San Diego, it 
could be done with as few as four. 

Either way, a few -small, lOO-foot, 300
ton tug-boats can make a 90,OOO-ton aircraft 
carrier do whatever they want it to. Senior 
Navy Harbor Pilot Stephen G. Cooke, of the 
Naval Amphibious Base, Little Creek, Vir
ginia, says it's because the tugboats are high
ly maneuverable and capable of producing 
tremendous amounts of power. 

Most tu~s have 2,OOO-horsepower en
gines (the average family-sized car has about 
140), and 12-foot screws (the oropeller that 
sits underwater). "Tugs also provide an in
finite range of movernen t," says Cooke. They 
can operate at easy, half, two-thirds, or full 
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power to help maneuver the carrier wherever 
it wants." 

Cooke says that because carriers have 
propellers of their own aft, the tugs usually 
work on the sides and bow of the ship. 
However, if necessary, a carr-ier could be 
brought in and successfully docked by tug
boa ts alone. 

The job of "parking" an a ircra ft carr ier 
usually begins several miles out to sea. 
Cooke says a harbor pilot is flown Oll t to the 
carrier to can fer with the officers on board 
and determine jf there are eng ineer ing or 
other problems with the ship. On carriers, 
the job of docking is usually left up to the 
harbor pilot because of the complexity of the 
operation and the size of the ship. Once the 
carrier enters port, getting alongside the pier 
usually takes anywhere from 45 minutes to 2 
hours, depending on conditions. 1 
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Ship and Equipment
 
Design
 

How well are mariners' requirements taken into account when ships 
are designed and fitted out? On the premise that feedback from 
professionals couldforestallfuture problems, a London-based organi
zation solicited the views of its seafaring members. 

Part VI 
Lifesaving Appliances 

Compiled by E. J. Riley
 
from responses to the
 

Nautical Institute questionnaire
 

Major dissatisfaction was expressed with 
current lifesaving appliance arrangements. The 
main sllg"!Sestion was to rethink the whole sys
tem of abandoning ship -- to replace life
boa ts/ra fts with free-fall "survival capsules" 
fittcd with powerful EPIRBS and which can 
steer clear of burning oil and other hazards. In 
addition, there should be A fully enclosed, 
powerful motor launch to act as "mothershio" 
and for search and rescue. More emphasis 
should be placed on staying in the vicinity of 
the ship. 

This section contains a number of OP
posing views and indicates the need for a com
prehensive studv. 

1. Buoyancy aids 

Problem: Facilities for personnel working on 
deck during heavy weather are Iackinz ; there is 
danger of slipping on the deck and being; washed 
overboard. 

Remedy. There should be easy-to-use buoyancy 
aids designed for use by all personnel, and these 
should not hinder or interfere with work. 

2. Enclosed lifeboats 

Problem: Launching and recovering of enclosed 
boats highlights several problem areas, oat-tic
ularlv the lRCk of rnaneuvorub ili tv on the life
bon t deck. Other main f'aults include the 
Iollowina: 
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A. It is necessary ta climb out 0 f the boa t to 
release the painter, which may allow the bow to 
bury itself in the sea and possibly flood the 
craft. 

B. Fall hooks are very sensitive. They will 
not release with weight on the hook. During 
most drills, th e fare hatch must be opened to 
release the fall manually. 

C. Davit head man-opes foul the access flap 
door handles. hinge assemblies. and retaining 
trapdoor hooks. 

D. The fore and aft fall access na tch doors 
foul the fall block. 

Remedy. The design needs rethinking. 
particularly with regaro to launching- and 
recovering enclosed boats. Greater room for 
maneuverability on board the boat is required. 

3. Launching boa ts/rafts 

Problem: Ra fts Ilnrl boa ts arc stowed high 
above sen level; therefore, launching is time
consuming. Heavy weather makes the entire 
operation hazardous. Time is wasted v..' ith 
personnel enter-ing boa ts prior to swinging out. 
Gravity davits currently require personnel to 
remain aboard the vessel to operate the davit 
brake. Enclosed lifeboats have little room for 
maneuverability when launching and handling. 
Lif'eraf'ts -- non-davit launched -- frequently 
must be thrown over railings, which requires a 
minimum of two crew. 

Remedy. Launching, recovering, and boarr.ing 
boats/rafts should be designed for extreme 
weather conditions. with personnel wearing 
emergency apoaratus, e.g., a breathing 
apparatus if necessary. Toggle painter and 
bowsinz-In tackles should be permanently 
rig-e;ed with the loose end of the tog-gle painter 
stowed on board ship. Boats/rafts should be 
stowed as close to the wa ter li ne as possible to 
avoid wasting time when launching. Launching 
of boats/rafts should be via davits that do not 
require personnel to remain on board. 

There is greater preference for stern
launching boats rather than side-launehing , they 
are less likely to receive damage from fire, 
heavy weather, or collision. Boats for stern 
launching should be mounted over the stern on a 
te lescopic, inertia-con trolled, gr av ity-act iva ted 
trackway. They can also be designed for radial 
capability for alignment to lower side. 

4. Lifeboats 

Problem: General construction and equipment 
is very basic, due to (it is hoped) infrequency of 
use. Not all boats have motors. Siting of boats 
is too far aft and therefore close to -propeller 
aperture. 

Remedy. Boats should he designed to be hard
wearing, with eng-ines in ad dition to oars in all 
boa ts, Siting of boa ts ought to be well clear of 
propeller Aperature and closer to main deck 
level. 

5. Lifeboat equipment 

Problem: Galvanized steel wa ter tanks are st ill 
in use. and the cap frequentlv jams. Drainage 
holes arc very narrow, and thoroughly cleaning 
tanks is impossible. Stowage lockers are prone 
to rusting and are diff'icult to open. Lifeboat 
equ ipm en t is very vu lnerahle to theft, part icu
larly when in port. First ai(~ kits are therefore 
kept out of boats in the thirrl officer's cabin or 
in the wheelhouse. In "open" lifeboats, all 
equipment is open to the clements. 

Remedy. Water tanks should he made of heavy
duty plastic; wa ter-t ight caps should he easy to 
open and close. Larger diameter dra in holes 
should be provided. All lockers requi re more 
sa tis ifae torv openings. All equipment. including 
first aiel kits. should be kept s tored in boats at 
all t imes, hut should he designed for minimum 
pilferage. Enclosed lifeboats pro tee t equip
ment. 

6. Lifebuoys 

Problem: Cork/canvas-type Ii febuoys are labor-
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intensive to maintain. The fo'c'sle sited buoy 
frequently washes away. 

Remedy. The "Perrybuoy" type of lifebuoy is 
preferred. Housing brackets should be designed 
of wood or plastic to enable easy and Quick 
release. Siting of fo'c'sle lifebuoy should be in 
a shelte red posit ion but with easy ac cess. 

7. Lifejacket 

Problem: The Department of Trade (United 
Kingdom) lifejacket is cumbersome, imorac
t ical, and greatly restr iets move In en t. It is 
potentially dangerous in many circumstances, 
particularly when tr ying to eli mb into a li feboa t 
prior to swinging out. It is difficult to pass two 
abreast in alleyways when wearing li fejackcts. 

Remedy. The design needs rethinking. A 
li fejacket capable of the existinz require rnents, 
but easier to move in, should be provided. 

8. Lifejacket stowage 

Problem: Currently, Ii fejackets arc stowed in 
each cabin. Little regllrd is pa id to "extra" 
personnel, e.g., addit ions! loading masters, 
Customs personnel, and extra pilots. It is not 
always possihle to reach one's cabin in an 
cmerzeney. 

Remedy. Store an additional dozen or more 
lifejackcts in watertight lockers at each 
emergency /li feboa t sta lion, and keep extra 
lifejackets for the wheelhouse. 

9. Liferafts 

Problem: Raft launching is frequently carried 
out by manhandling the raft drum over railings, 

,which requires a minimum of two crew. For'd 
sited raft on fo'c'sle head frequently receives 
damage from heavy seas. There is no means of 
propelling or steering raft away from wrecks, 
burning oil, rocky shores, or other hazards. 

Remedy. Provide a gateway in bul
warks/railings close to raft stowage positions 
with one-man launching- cradles rlesigned for all 
rafts. For'd li feraft would be sited in a 
sheltered position to aid in protection from 
heavy seas, etc. There should be a more 
efficient means for clearing away from 
dangerous hazards. 

10. Me intenance 

Problem: Access to stowed boats is 
unsatisfactory. Ladders constructed by the side 
of davits produce a large gap to heave oneself 
over to en ter boats. Lifebuoy gear suffers from 
exposure to the elements. 

Remedy. Provide safer and easier access to 
stowed boa ts with fixed ladders and no awkward 
turns. Enclosed boats help to protect lifeboat 
equipment. Where "open" boats cannot be sited 
sheltered by accommodation. an easy-to
discard protective cover to c lip over the boat 
should be designed. .1 

The Coast Guard Captain of the Port, New York, is sponsoring a t-dav seminar on Hazardous 
Ma ter iaIs/Dangerous Goods Regulation Co mp liance on March 27, 1985 , at Governors Island, New 
York. Topics to be covered include Documentation, Marking, Labeling, Placarding, Stowage, 
Segregation, Securing Cargo in Freight Containers, and Requirements on the Use of Portable 
Tanks. Registration will close on March 8, 1985. Acceptance notices will be mailed out on March 
11.. The eost of the l-day se minar is $25.00 per person, which includes reference materials, 
refreshments, and lunch. 

To obtain more information on the seminar, contact Hazardous Mater-ials Branch, USCG 
Captain of the Port-NY, Bldg. 109, Governors Island, New York, NY 1.0004, Attn: Seminar 
Registration. If you have questions. please call the Captain of the Port, New York, Hazardous 
Materials Branch, (212) 668-7909. 
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Keynotes
 

Notice of Proposed Rulemaking 

CGD 84-058	 River Service Dry Cargo Barges; (Dec 14) 
Load Line Regulations 

The Coast Guard proposed to amend 40 CFR Part 45 to exempt dry cargo river service 
barges operating on short voyages in Lake Michigan from Calumet Harbor in Chicago, 
Illi nois to Burns Harbor, Indiana from the requirements to obtain a load line certificate. 
This will eliminate the need for plan review, inspection or survey, drydoekings, and periodic 
inspections that are typically a part of normal load line assignments. It will require that 
each barge owner certify to the Coast Guard that each barge making this voyage is 
structurally sound and will be operated in accordance with certain safety requirements. 

CCD 83-005	 Saili ng School Vessel Regulations (Dec 27) 

Abstract: The Coast Guard is proposing a new set of inspection regulations for sailing school 
vessels, as mandated by the Sailing School Vessel Act of 1982, Pub. L. 97-322. The new 
regulations would take into account special characteristics, operating methods, and service 
of these vessels and would establish minimum inspection standards necessary for the safe 
operation of sailing school vessels. 

Advance Notice of Proposed Rulemaking 

ceo 84-069	 Lifesaving Equipment (Dec 31) 

The Coast Guard is considering proposing a complete revision of the lifesaving equipment 
regulations for tank vessels, mobile offshore drilling units, passenger vessels, nautical school 
ships, and oceanographic research vessels, as well as the specification regulations for 
approved lifesaving equipment. This advance notice of proposed rulemaking describes the 
major contemplated changes and provides an early opportunity for public participation in the 
developrnen t of the revised regulations. 

Requests for copies of 
NPRMs 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) 
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Notice 

COD 84-092	 Simplified Tonnage Measurement (Dec 20)
 
of Certain Small Vessels and Barges
 

Abstract: This notice announces the centralization of the simplified tonnage measurement 
process at Coast Guard Headquarters. 

CGO 84-097	 Aquatic Resources Trust Fund: (Dec 28) 
Availability of Financial Assistance 

Abstract: The Coast Guard has fiscal year 1985 funds ava ilable to provide fi nanc ial 
assistance to national nonprofit public service organizations to help them conduct boating 
safety activities. This announcement seeks proposals for all types of projects that will 
promote boating safety on a national level. Innovative approaches are welcome. Three 
areas of special interest this year are: 

a.	 means of dealing with the problem of alcohol abuse in boating; 

b.	 education of persons participating in canoeing, kayaking, hunting, fishing, and 
other recreational activities involving use of small boats; and 

c.	 investigation and analysis of causes of boat fires and explosions to determine 
effects of federal fuel and electrical systems regulations, 

Specific information on organization eligibility, proposal requirements, award procedures 
and application forms (SF424) can be obtained by writing Com mandant (G-SP142), U. S. 
Coast Guard, Washington, DC 20593 or calling Mr. Ladd Hakes at (202) 426-1052. 

Proposals must be received by March 28, 1985. 

Final Rule 

con 84-090	 Exposure Suits: Re qui re men ts for (Dec 31) 
Mobile Offshore Drilling Units 

Abstract: These rules revise the areas where exposure suits are required for personnel on 
board mobile offshore drilling units, including foreign flag units, engaged in activities on the 
Outer Continental Shelf of the United States. 1 

The Marine Safety Council 
office, Room 2110 at Coast 
Guard Headquarters, 2100 
Second Street, SW, Washing
ton, DC, is open between the 
hours of 9:00 a.m, and 4:00 
p.rn, Monday through Friday. 
Comments are available for 
inspection or copying during 
those hours. 

47Proceedings of the '\tJar ine Safety Council 



Chemical of the Month Nancy D. Jasinski 

Carbon Tetrachloride
 

Carbon tetrachloride, a heavy I clear, 
colorless, nonflammable liquid, was one of the 
fi rst organic chemicals to be produced on a 
large scale. It was used extensively as a 
spotting (cleaning) agent, a grain fumigant, and 
in tire extinguishers. Just after World War ll, 
its use as the starting material for chloro
fluoromethanes used in refr igeration, aerosol 
propellant, and blowing agent markets in
creased rapidly. Yet now the supply far ex
ceeds the demand for the chemical that once 
was the most extensively used chlorinated sol
ven tin dcgreasing and dry cleani ng. Propor
tionately less is being used as a solvent, and its 
use in fire extinguishers has virtually disap
peared, although it is still actively used as a 
fumigant mixture and insecticide. 

Po ten tial damage to the ozone layer from 
chloro fluororn ethanes and other chlorine com
pounds caused much concern and may be a 
reason why demand for CC14 has decreased. 
For more than 20 years the principal usc of 
carbon tetrachloride was the production of the 
fluorocarbon gases, trichloromonofluoro
methane (F-n) and dichlorodifluoromethane (F
12). Use of fluorocarbon gases as spray-can 
propellants, though, was banned in December 
1978. 

The banning of such aerosols is just one 
factor accounting for the reduced demand for 
this chemical. Its narcotic and toxic properties 
have been the subject of much investigation. 
Careful investigations have repeatedly shown 
carbon tetrachloride to be one of the most 
harmful of the common solvents, toxic by both 
inhalation and oral intake. The National Ins
titute for Occupational Safety and Health 
(NIOSH) has recommended it be regulated as an 
occupational carcinogen. The American Con
ference of Governmental Industrial Hygienists 

in its publication of Threshold Limit Values also 
lists it as a suspected hum an carcinogen. In 
1970, it was banned from all consumer goods in 
the United States. 

II In a fire with a limited amount of water, 
carbon tet"decomposes to form the toxic prod
uct phosgene. With larger quantities of water, 
carbon tet slowly decomposes to yield carbon 
dioxide and hydrochloric acid. Chlorornethanes, 
hexachloroethane, and perchloroethylene, all 
toxic to various degrees, are form eel with steam 
at high temperatures. Carbon tetrachloride is 
the most toxic of the chloromethanes and the 
most unstable when undergoing oxidation; for 
this reason stabilizers are added in the com
mercial product. It is reactive with aluminum 
(sometimes violently), particularly in the 
presence of moisture, and also with chemically 
Be tlve metals such as sod iurn, potassium, and 
magnesium when they are on fire, and will 
attack forms of plastic, rubber, and coatings. 
Carbon tetrachloride is miscible in many or
ganic liquids, such as alcohol, ether, chloro
form, benzene, solvent naptha, petroleum 
ether, and most of the fixed and volatile oils. 
As previously stated, this chemical was at one 
time used extensively in fi re extinguishers due 
to the extinctive effect GC1 has on a flame.4Its cooling action comes about from its high 
therrn al capacity. 

Carbon tetrachloride has a sweet, pungent 
odor which may cause nausea in some with even 
the faintest smell. Exposure to high concen
trations results in depression of the central 
nervous system. Lesser concentrations induce 
dizziness, vertigo, headache, depression, lack of 
coordination, and mental confusion. Although 
acute exposure to carbon tetrachloride may 
cause severe problems to the 1iver and kidneys, 
damage usually occurs after repeated ex-
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posures. Interest ingly, the 
consumption of alcohol along 
with exposure to carbon tetra
chloride increases the pro
babili ty of injury. Numerous 
accounts of injury and death 
following acute or chronic ex
posure of humans to carbon 
tetrachloride have been re
por ted, 

In handling the chemical, 
special care must be taken to 
pro tee t against physical da m
age to the containers. Carbon 
tetrachloride should be stored 
in a cool, dry, well-ventilated 
place away from any fire haz
ards. For the same reason, it 
should be protec ted from 
di rect sun light. PolyvinyI 
gloves, chemical goggles, and 
a Chemical cartridge res
pira tor should be worn when 
handling the chemical. In case 
of a spill or leak, only properly 
protected personnel should re
main in the area. Leaking 
containers should be removed 
outside or to a well-ventilated 
area. Rags or mops used for 
cleanup should be placed in a 
closed container until they can 
be dried safely, as should 
clothing saturated with CCI4.Clothing should be removed 
im media tely and the body 
should be washed to remove 
any carbon tetrachloride 
coming in contact with the 
skin. This wi II prevent dryness 
because of the rc moval of the 
skin's natural oils. Severe 
cases could result in derm a
titis and cracking of the skin 
with its danger of secondary 
infections. 

Carbon tetrachloride is 
regulated by the Coast Ouard 
1:I.S <.1 Subehapte t' 0 com modi ty 
for shipment by tank barge 

and tank ship. The Inter
national Mar ltim e Organiza
tion on (11'10) includes it in 
Chapter VI of its Chemical 
Code (chemicals to which the 
Code appli es), The U.S. 
Department of Transportation 
classi fies it as an OR \'f-A 
material, and the fMO assigns 
it Fl. Hazard Class of 6.1. It is 
regulated by the Environ
mental Protection Agency as a 
Category D pollutant. How
ever, the IMO considers it a 
Category B pollu tant. The 
International Maritime 

Formula: 

Synonyms: 

Physical Properties: 
hoili ng point: 
Ireezing point: 
vapor pressure: 

200C (68°F)
 
100C (500F)
 

Threshold Limit Values (TLV)
 
time weighted average:
 
short term exposure limit:
 

Flammability Limits in Air
 
lower flammability limit:
 
upper flammability limit:
 

Combustion Properties
 
flash point:
 
autoignition temperature:
 

Densities 
liquid (watervt): 
vapor (air e l ): 

U. N. Number:
 
CHRIS Code:
 
Cargo compatibility group:
 

Dangerous Goods (rMDO) Code 
entry can be found on page 
6046. i 

Nancy D. Jasinski was a Third
Class Cadet at the time she 
wrote this article. It was 
written under the direction of 
LCDR Thomas Haas for a 
class on hazardous materials 
trcnsoorto tion, Techn ica I as
sistance was provided by the 
Carqo and Hazards 8ranch. 
Coast Guard Headauarters. 

carbon tet 
perchlororn ethane 
tetrachlororn ethane 

91 mm Hg 
56 mm llg 

35 ppm; :30,ng/m 3 
20 ppm; 125 mg/m 

not flammable 
not flammable 

none 
none 

1.59 
5.3 

1846 
CBT 
36 (Halogenated Hydrocarbons) 
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Lessons from Casualties
 

Inflatable Liferafts to the Rescue 

Having inflatable liferafts on board can mean the difference between life and death. Do 
you know where the liferafts are stored on your vessel? In an emergency, wouldyou be able 
LO free and inflate them within minutes? 

Case 1 

Vessel fire 

Vessel A was proceeding to the fishing 
grounds under adverse weather conditions and 
limi ted visibility. The wind was from the SWat 
30 knots with increasing seas at 10 to 12 feet. 
The engineer had joined the captain on the 
bridge in the early evening, reporting every
thing in order and running normally. A short 
time later, he noticed black smoke coming from 
the engine room. Upon investigation, he saw 
flames emerging f'rorn underneath the deck 
planks on the starboard side of the engine room. 
The engineer was unable to stay in the area to 
fight the fire, and the room was flooded with 
CO 2 by remote control. Additional CO and2
dry che mical fi re exti nguishers were used by 
the crew to no avail. 

A short tim e later, due to the heavy, 
acrid smoke, the crew proceeded to abandon 
the dragger. They attempted to use the wooden 
dory, but when the dory was put over the side, 
it immediately capsized in the rough water. 
The crew then inflated two six-man li ferafts 
and used them to escape the vessel. The ere w 
was immediately picked up by a nearby fishing 
boat. Before any further action could be taken, 
the burning vessel swamped and sank. 

Case 2 

Flooding - cause unknown 

Vessel B left port on its first trip after a 
3-wcek repair period for drydocking and over
haul. The trawler arrived at the grounds and 
commenced fishing in good weather . By eve
ning, the weather conditions had become ad
verse, and the captain decided to return to port 
at half speed due to 30-knot NW winds and 8- to 
10-foot seas. 

Sometime later, the cook, who was for
ward checking the galley range, heard water 
sloshing about and discovered water in the 
lower forecastle. He notified the captain, who 
stopped the vessel and ordered all hands to 
investigate. At this same t irne, the engineer, 
who had been asleep in his bunk aft of the 
engine room, was awakened by an object strik
ing the hull somewhere forward of the engine 
room. He went directly to the engine room and 
found 6 inches of water under the engine foun
dation. The dewatering capabilities of the 
vessel consisted of f'our rnechanical pumps in 
addi t ion to a manually operated pump on deck. 

It soon became apparent that, even with 
all pumps running, the condition of the vessel 
was getting worse. When the water had risen to 
a height of 4 feet in the engine room and 8 feet 
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in the fish hold, the captain ordered the crew to 
abandon ship. By this tim c, another fishing 
boat was standing by to assist. After an 
uns uccoss ful attc mpt to launch a skiff in til e 
heavy seas, a small inflatable liferaft was put 
over the si de and used to shu ttle the cr ew to 
the nearby vessel. All members of the crew 
were transferred without injury, and the aban
doned trawler soon sank. 

Case 3 

Flooding - clogged bilge strainers 

Vessel C was a conventional dragger near
ly 40 years old. She had a history of hull 
leakage and bilge strainers clogging. During 
the year before this incident, pumps had been 
airdropped to the vessel on two separate occa
sions. Since that time, however, she had been 
hauled, and her transom was rebuilt. Later 
additional repairs were made to her hull while 
on drydock, hut she continued to leak 
moderately. 

The vessel proceeded to the fishing 
grounds and arrived there in a 20-knot SSW 
wind with 10-to 15-foot seas. During the early 
morning, the engineer noticed that the home
made auto matic electric bilge pump had been 
laboring for unusually long periods, but he did 
not investigate at this time. Some 2 hours 
la ter, while dragging, the engineer noticed 
more than the "normal" 9 to 10 inches of water 
in the bilges. Later in the morning, the engines 
had to be stopped for well over an hour to clean 
the bilge strai ners. By this tim e, the engineer 
had three bilge pumps discharging water. Drag
ging continued for a short time until the nets 
hung up on the bottom. After freeing tile nets, 
it was determined that several hours of work 
would be required to make the necessary re
pairs. The engineer left the deck and went to 
stop the engine preparatory to fixing the nets. 
He then noticed 2 ~ feet of water in the bilges, 
and the pumps were having difficulty in contin
uing suction since the bilge strainers were again 
plugged. 

The captain decided to head toward 
another fishing vessel which was about 15 miles 
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away. That vessel was contacted, and her 
skipper agreed to proceed toward the troubled 
dragger. During the tim e the two vessels were 
stea rning toward one another, the engi ne had to 
be stopped several more times to clean the 
bilge s trai ners, 

The assisting fishing boat was soon 
sigh ted. The dory was pu t over th e side, but 
the heavy sea slam med the dory against the 
vessel, damaging and sinking it. An inflatable 
liferaft was immediately put to use, and the 
captain and crew abandoned the sinking 
dragger. Five minutes after the assisting vessel 
had rescued the crew, the abandoned vessel 
plunged by the head. 

While the above cases all include fishing 
vessel casualties, they do, nevertheless, indi
cate the merits of having inflatable liferafts on 
board all seagoing vessels. In each instance, 
there was a vessel nearby for assistance, but 
conditions were such that maneuvering along
side would have endangered the rescuing boat 
as well as both crews. Two of the incidents 
oceured in midwinter, and the possibilities of 
drowning, injury, or exposure would have been 
greatly increased if the men had been forced 
into the water. t 

TIl is "Lessons from -. Casualties u was 
reprint ed from the Au.gu.st 19fi6 issu.e of the 
Proceedings. The value of havinq inflatahle 
uieroits aboarri 'lflS not diminished in the 
interveninq years. 
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Nautical Queries
 

The following; items are 
examples of questions included 
in Ow Third Ma t e through 
Master examinations and the 
Third Assi stant En9,"ineer 
through Chief Engineer 
examinations: 

ENGINEER 

L In an AC synchronous 
motor turboelectric power 
plan t, propeHer speed is con
tra lIed hy vary i 11K th c 

A.	 turbine speed. 
B.	 generator fie ld strength. 
C.	 electric coupling- field 

strength. 
D.	 nilmber of energized 

main motor poles. 

Reference: Harrington, 
:vIarin€) Em;inccring 

2. A ~)oiler is bc inff secured in 
port. After the burners are 
secur erl , the forced draft fans 
and nil' registers should be se
cured 

A.	 irnrnedia te lv. 
B.	 after any oil on the fur

nace floor is compte tclv 
burned and furnace is 
cleared of combustion 
2"11.5. 

1.:. after 30 minutes have 
elapsed. 

D.	 nf'tc r a t least 1 hall r has 
claosed. 

Reference: Latham, Naval 
Boilers 

3. After closing the circuit 
breaker to pa rn llel two alter
na tors, the next step is to bal
ance the 

A.	 power factor. 
B.	 voltage loads. 
C.	 ki Iowa t t loads. 
D.	 ampere loads, 

Reference: Hubert. 
Preventive \ 'laintenance of 
Electrical Equipment 

4. In the event of a Dower 
Ia ilure to the salinity panel on 
9. flash-type evaoora tor, the 
three-way solenoid valve will 

A.	 he fr-ozen in its last 
position. 

B.	 direct distillate to the 
freshwa tel' tank. 

c.	 dump distillate to the 
hil~c. 

D.	 dump dist illa te to the 
makeup feed tank. 

Reference: Harr inz ton, 
:'-'l ar ine Engi neer i ng: 

~. If the jacket water ternoc--: 
ature in a diesel cno;ine cool
ing svstern is below normal, 
you should check for 

A.	 air binding of the engine 
coo ling system. 

B.	 cracked wetor-cooled 
exhaust rnan ifo lds. 

C.	 a clo~ged heat ex
changer. 

D.	 faultv theromsta t oper
ation. 

Reference: Stinson, Diesel 
Engineering Handbook 

DECK 

1. You are in sight of another 
vessel on International Wate r· s. 
You are in a erossinz situa 
t ion, and the other vessel 
sounds one short blast. You 
are going to hold course and 
speed. You should 

A.	 answer with one short 
blast. 

B.	 answer with two short 
blasts. 

C.	 sound the oFl.nger signal. 
D.	 sound no whistle signa l. 

Reference: COMDINST 
M16G72.2 

'2. A tick which occurs when 
the sun ann moon are at ri~ht 

angles in relation to the earth 
and wnich results in anprox
ima te lv '20% smaller than 
average t idal range is called a 
(an) 

A.	 Equator-ial Tide. 
B.	 Neap Tine. 
C.	 Sor ing Tide. 
D.	 Tropic Tide. 

Reference: Bowditch, 
American Prn.ctical Navig'ntor, 
Vol. I 
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3. Which of the following 
groups of procedures best pro
tects rope against chafing? 

A.	 Parceling, faking, ser
ving. 

B.	 Serving, seizing, whip
ping. 

C.	 Worming-. parceling, ser
ving. 

D.	 Worming, serving, seiz
ing. 

Reference: Knight's Modern 
Scamanshil?, 16th Ed. 

4. A carbon dioxide (C02) fire 
extinguisher must be re
charged when, a fte r we ighing 
the cylinder, weight loss ex
ceeds of weight of charge. 

A.	 5% 
B.	 10% 
C.	 15% 
D.	 25% 

Reference: 46 CFR 31.10
18(c) 

5. The designa t ions A,B,C, n, 
and E grades of cargo refer to 
the various 

A.	 degrees of quality of 
petroleum products. 

B.	 grades of crude oil. 
C.	 pour points, colors, and 

viscosity indexes of 
petroleum products. 

D.	 flash point ranges and 
Reid Vapor pressure in
dexes of the products. 

Reference: elM 16616.6-
Chemical Data Guide for Bulk 
Shipment hy Water 

G-g!a:-v:J-£~8-0~U-l If you have any questions 
>{83:G abou t nNau tical Queries, II 

U-9!:)-V: :)~£~l:l-0:\i - L please contact Commanding 
1f:iI3NION3: Officer, U.S. Coast Guard 

Institute (rnvp), P.O. Substation 
SHlIMSNV 18, Oklahoma City, OK 73169, 

tel.: (405) 686-4417. 

New Marine Fire Training Facilities in 
Washington State 

The Washington marine (ire safety and protection semi
nars	 will resume in 1985, starting with four 2-day workshops in 
March. Others may be offered later if demand warrants. In 
autumn, the state will init iate intensive marine firefighting 
classes at the recently opened Washington State Fire Training 
Center. 

The	 March seminars will cover subjects such as pre-fire 
planning and s tra teg ies, damage con tro1, ship stability cons ider
ations, marine fire protection systems. and fire fighting tactics. 
Two sessions will be offered in TAcoma, and one each in Everett 
and Grays Harbor. They are open to all ship and port personnel 
and to ship insurers. Training cosponsors are the WAshington 
State Fire Training Center and a number of Washington's 
deep wa ter ports. 

The new firefip;hting center, on 47 acres at the foot of the 
Cascade Mountains, will offer a 124 ·-foot ship for training 
purposes. It will have eight sections, each offering special fire 
and dam age control cond it ions. A mid-ship section, for ex
ample, will provide a mixture of steam and diesel engine room 
operations. Training in this section will concentrate on bilge 
fires,	 fuel line failure fires. boiler and fuel tank overflow fires, 
and engine room access procedures. 

The ship is being outfitted with gifts from ships before 
salvage. An entire ship's engine INiH be moved as a unit to the 
site	 this spring. Any company wishing" to don ate ma ter ial or 
equipment to the program may contact Mr. Hal Schuyler at 
(800)	 426-4152. 

John Anderson, direc tor of the Tra iniog Cen te r, has also 
asked sh ipping co mpan ies for suggest ions on s true tur ing the 
most useful curriculum and addressing the fire safety problems 
of ships coming on stream as well as the older ve ssels. Mr. 
Anderson can be reached at (800) 562-6138, or at Building 17 J 

:'Y1S-10, Olympia, Washin[;ton 98504. 

Reprinted with permission from Pacific Shipper. 

Proceedillqs of the ,~fa r ine Safety Council. 53 



ANNUAL INDEX
 
VOLUME 41
 

A Blind Spot in Safe ty Progra ms ,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,, ..... ,,,,.,,,, ..,,."."."."...... ".... ".".."" ..".".."." ...... 40
 
Asbestos Ol,llllIUlllllltllllllllllrllllllllllllUllIllIllI llIllllIlUllIlUlllIlll11I 1 1 1 . ' I I I I I ~' I I I . ' I II I " U II I I I . ' 75
1IIIIUIlIIIIUIUI.IU' .. IIIIII"jlllll .IIUlllllllltlllllln•••••• 'I 

Asbestos: Clarification and Update 111t'IIIIIIIIIIIII ••• IIIIIIIIIIII.II.II' ••••• t., .• (III. 1111'1111'111'111111111"'111111'11 ••• 111'111'1'11'111"11"11'1'1' 159 
Baptism by Fire 901 ••• IlI.tllllllllllll lllllllll llllllll .. IIUI11111111111111111111 .... 1111IIIIIIIHIIIII.lllIlllllllIllI ... III .... tl lll .. l.tjlllllll .. IIII1IIlIIlIIlI .... '1111"1111111 

Caution Urged in the Use of Venturi-tyPe Blo\vers ."""." " "..".." "" ". 159 
Chemical of the Month 

cresols 257• I' 11'11~1. 1"111'11 I" I •••••• t. '" I' 111111(llllllll lllfllllll II" I' 11111 111 1 111.1' .111111 IllllIIIIIIII.1111 11.1111111111111.1 ( , 11111111 I. III 411'11 II I .r. "11'11'11 II'" 11 1.1 •• 1.' 

'.'••• 1 .. 1 •• ' •• ' •• 11 1(1 " '"."1 " ••••• '.11 ••• 11 •••• 11 ••• 11.11 .,111111111 ••••• 11 •••••••••• 11 .... • • ~I.t .III •• ' ,'I •• C .ethyl alcohol 178 
.llllllfllllll.III.II'III'IIIIIIlltllll •• 1411 •• II •••• 1 IIIIII'IIIIII.tll'IIIIIIIIIII.II') llllllll"I ••• II I II'11.II. rll.III I IIIIIIII'llllll.I"IIIII'IIIIII ..hydrogen sulfide 31 

isopropyl alcohol 204 
methyl alcOhol 145•• 11.11.1 ' 11 •••11.11111.11 1111 ' 1 . 1 1 1 1 1 1 1 1 I l l ' I ' I I I ' I I I I r . I ~ I I I I I ' I ' I ' 11 ••• 1 ••••••••••• 1 •• 111111111.1111.111111.11 11111.11.111.11,' •• 111111 

naphthalene 93 
oxygen 1231 .. 11 111111" .. 11111111111 ••• 111111111111111111111111111 "1111111 .. 1 •••••• 1 .. '1111111'11 ••••• 1'111.11.'11 ••••• 11' •••• '" •• ' 11 ••• 11 •• 1 •• 11 •••••••••• 11 •• , •• 111." •• 

.... 11111 ., 1111.11 .. 111.111111 11 "1 .. "11 •••• 11111111I .1I •• I'U.III1I .. ' I1I1 IIIII .. "III.I 11111 11.11I11I .. 1 III .. 111I111"'U • • • tllIlI .. ,.I'"''phenol 237 
"1 II 1"1 "1 I' I 1.1 III I II III' I •• • I II 1"1' .11 •• 1"111'11"1"11 II II' '1'11" I'" ~. I '1' I II. I I I' I' I II I I I II I 1'1 I I 1.11 I Il' I •• III I I ~. I 11'1 I I III 1 I I I I (I I 11'1' ••• I'. I I' I I 1'1sulfur dioxide 65 

.I ••• II.II II ••••• , I.'I ••• III.ll.lIll.rll 1111 '"Chinese Delegation Visits Coast Guard Headquarters 205 
1III1II1IUIIIIIIIlIllIlll ...... IIII1IILIIIIIIIIIIIIII1"IIII1IfU ..Coast Guard Evaluates Non-approved Firefightinq Nozzles 187 

Diver Flap Issue, The 80IUU""'''1I11l1l1l.1111111111 .. 1I111,,1I.llIlIllfllllll.U.IUIII1I .. II' III'"11 ... I.I ..... IIII1L41".II.IIIII"lllIflllllI4 •• III.IIIII."' .... II ... 11 

.,III IIIIII •• 1I11111111.1111"IIIIII'IIII."., •• IUI"1Enqineeruu; Data Base Aids in Selection and Sizing of Anchors 22 
.11'II.II111 •• II.IIII.I ••••• lllllllflllllllll.IIIIIIU' 1 " I ~ ' l l t l l ' I "'Fire danger greatest when ship underway, study reveals 124 

Fire-extinguishing Agents: Carbon Dioxide vs, Halon 131.. IIIII •••• IIIUI ••• 1I1 .. 11I11I'.IIII .. IIII Ulllllllll " I.I lI. 

Graduate Degree in Maritime Management 267 
Have pump, will travel {34 

1 •• ItIl •••• ltllll •• IUl •• IIIIlIIIIII.IIIIIIIIIIIIIIIIIIIILII" I .. IIIII.,.Il'II."IlIll .. III'II.II,IIII.1 

11I11I111I11I1.II.l'.IUIIIIIII.II .. IIII.I.I •• I ... IIIII IIII.I ..... 111I •• HIIIIIIII"II'''IIIIIIIIIIIIIIIII.IoIIlIIIt.I .. II,.IIIIIIIIIt'.,. 111.1111111 

1 •• ,I.II •• t.I.II' I •• I •••• II.II •• UllU ' •••••••••• I.1I , III.I f .. ' II II.II ••• II I • . . . .. ~ II •• I IIHazardous Materials 3 
Helicopter Evacuations 117 
How Long Will You Live? 283 

• "'1"1"'1 1'1 1,,11'1 I til •• 1'"1 • ~'I 1. 1 I I 11 11 •• I I I" 11'1 •• III I I' t I •• II •• II I I "1 I II II I' • I I I I I II I I I ~. I II' I I. I 1.1 I 1'1 I II I I II I 1.1."" 1 I I I •• 1111" II II 

111111111111"1111""'1,,"'1"1""111'"''''"1111111111111'11111111'1111111 .. 111111 .. 1111 ..... 111111.111111111111 .... 11111.11111 .... 111' .......
 

Hybrid PFD, The 11.······ 1651111 •• 11.1.11 •••••••• 1' •• '.1'•••••••• " II , I~ ..... • 1 1 '111 •• 11 •• 11 1 •••• •• 

IMO Codes 8111.1 111111.1"11 ... 1.111111.1111111.11111"1"1 •• 1 •••• '.IIIIIIIIIIIIIIII,lll.IIII,.I.,IIII •• IIIII'I"I"I." ••••• I.IIIII.llfl lllll.I,IIIIIIIII IIIII.III.IIII'II'.1" "'1"1'1111'1 

1,'IIII.IIII' II'IIIII'II.II"I •• I,.I"'II.I'.l lr.IIII'.11.11.11" .... '1.11.11,. ••• 111.11Keynotes 23, 63. 95, 120, 142, J 72, 198, 232, 256. 278 
., •• t"UII'III'I'."~I'IIII."II'CIII'I""IIIIIII'IIII1 1 1 1 1 1 1 1 ' 1 1 ' 1 1 1 1 1 1 ' 1 ' 1 " 1 1 1 1 1 ' 1 1 1 1 ' 1 " " . 1 11 .Law of the Sea: The J.982 U. N. Convention .192 

Lessons from Casun lties 27.67• .114. 147.206, 260,280... IIIIII ..... IIIIIIIIIIIIIIIIIIIIII'IILIII.1I1I1lll.II ..... lltllllt'" •• UIIIIlIIII 

Maritime Licensinq, Certification, and 
Training 34,70.99,126, lSI, 181, ~0.9, 263"III ..... "IIIIIIIIIIII.JlIIIIIIIII •• I.IIII"IILI" .. IIII"I"I.I.IIIIIIIIII" .. 11111.11.11111 .... 1111 

Maritim e Side rights 17611I1I1I1 .. . IIIIIIIIIIIHIIIIII.114111111111 •• II1II1I . . .. II" IIIIIII. 1111I111 1I11111111\lIIIII IIII.I ••• , .... 1I111111111111.'IIIIIIIIILIIIII1I111J111L11111' 

MARPOL 73/78 160 
... " , .. , III ". I I" I" III 1111 " "I .. "'" ""III""'" II ""11 I "".1 .. II ...... I'~' II " . 1 .. II 1 """"' •• 11 ..... II ...... II. "' ".11. "'''' ••• ""111" ", .... "'" 

1.1 ... 1.1'"11111 .. 1 .. 111111 ..... 1111111111111111111111111 .. 1 .. 11111 .. 111.111111I1 •• III I)L1III.I· .. • .. • •••• ,IIIIIIII .. I • • l •• I •• I IIIIIII.II II 1IItll11'0 isleading Factors, The 215 
Nautical Queries 33, 69. 98, 125, 150, .180. 208. 2.'39, 261, 280111111111111111.1 .. 1 ... 111111111.111111.*.111111" •••• 11111'111111 

New Booklet Outlines OSHA Services 39 
Protection: The Eyes Have It at Newport News Shipbuilding 47 

111"1.1 ••• 111.111111 ...111.11.' •• 11.11." ..... 11111 .. 111111 .. 1.11"1111111111111,'11111'1111111'111"111111111'"11 

54 



Ship and Equipment Design 
Part I - Vessels at Sea 188 
Part II - Arriva l in Port 218illll l l ll'I".IIIIIIII.ltlljllllllf'IIIII'IIIIII.I'1 1111 11.1'1.11.11.11.1111.111 ••• 111111111111'\1 •••••••••• ""011111 '11111111111111'11 

Part 111 - Dry Cargo Work 251lI .. t ...UIIlIlIIlIlIUIIlU.UI ..... h •• • 'I .II. l lIllIllItll'II' •• '.'u.lI.11I1.IIIIIIII II I IUIIIIIIIIIIIII1III1III1III1III1IIII. 

Part I V -- Oil Produc ts 1I111111 ~l ll( lllIllllIllllIllt'l nu .1111111 1111111111 1 , , 0 U l l l l l l l l l l . 1 ~111111111I1 1111111111111111 1 1 11 I" '.' II •• r' u,llll,lllillr. II '1111 275 
Ship Structure Committee, list of reports ,,,,,,,,,,,,,,, ..,,,,,,,,, ..,,,, ..,....,,,, ..,,,,,,,,,,,,,,,, ..,..,,,,,,,,,,..,..,..,..,..,..""..,.... 133 
SOLAS Chapter III .1I .. 1.~ntt.. III1II1 .. III I .. I IIlIIUtlllllll"llIll .. IIIUllllltllll .. l n ll l ll 1 1 1I 1 1I 1 1 1I 1 ' •••••••• ' •• ltl •• • • I ,., •••••• ,t .. "1.1'111111 9 
Statistics of Casualties, Calendar Year 1981 """,,, ,,.",,, ""."",,, ,," ,," ""."..,,, ,,, ,,..""..""..".""".".."...".. "" 222 
Stresses on Great Lakes Ore Carriers StUflied "",,,..".."" .."" """ """" """." """ "".".,.."" ""."" """ "" ""." 57 
Tanker Casualty Rate Second Lowest Since J 968 .."....."..."....".".."...."...."..."....""....""..""."......"....". 267 
The Making of One of Marine Safety's Most Important Laws 

Part I -- Behind the Scenes of the Port and Waterways Safety 
Act, As Amended 1 .. 1111111 1IIIIlI '" ''' .'1., U II II IIIH III "'I"II"'I""II""""",U 111111111 ,.ll ,.,. "' ,,'1 III I.t l " I I It" II I II •• 1I.1I111111111J11 .. ,1I1 UIIII' 247 
Part II - The Amending Port and Tanker Safety Act """""",,,..,,..,,,,,.,,,, ..,,.,,,, ,,,""" "" .."" ..,,""" 268 

Under the Influences III UI nllli II "' " " " IIIIUtll.,III .. 1.1 III ,.nu UIIIII'JII'"I1'"I",III.II" II III I HI 1111111 U"' l " 1 ' 1 11,1'1 Iltll Ul.Il 1111 111111111 I Ullill 168 
Update: Naviga t ion and Vessel Inspection Circula rs "".""""""""""""",,,,,.,,,.."""""""""..,.. """"."" 241 
Vessel Emergenc ies -- Are You Prepared? ,,,,,,.,,,,,,,,,,,,,,,,,,,,,,..,..,,..,,,,,,, ,,.,,, ,..,..,, ,..,.."",,,..,,,, 103 
Vessels l'Jeeting at the Conf/.uence of Two Rivers ""......"......."......"".."."".".""" """".".".".."".""", 273
 
VHF- FJY ChoMel 13 82IU.. IIIII U" , •• , IIUI ..III ' .. '".I .. I.1.. 1111111.11111111111.11 .. 1111. 1 .. 1 '1 ••• ,1111111111 111 • .,'11.11111 

Watchkeeping 
Port 2 "'" II ' I "111 •• 11'11" 1.,,111..... ,11, , •• h. H"ll 'llI'U,".'11 1.11~.IIIIII",.. "'U'''''IU'' II'""11"111111111 I , •• 1.1 111111 III I II 1 1,.".," ." ... ,11,11, .. , U'I.III"1111 20 
Part 3 11 • • n l . l u l l l .. IIIIIIIIII ....UIlUIUIl.I II I. III' •• H'UI'.,I'II.UIlII1I11.. IIIII' .. '" " 'lIull .. r ... 'I •••• lllll.IIIIIIIIII'1I 1 """ •• "lIln'IIIHIII •• ·"·~··I •••••• I " 49 
Part 4 " ' I' I I I ••• I'f.IIIII~.,IIIIIIIIIII " " " " 1 1 1 1 1 1 1 1 1 1 11 •• II.I • • • • ••• I"II.111111.11111'11~.1111111111111.I'. 'III.,llllllll11111111111111(IIIIII"" 'I"I'II.III~'lllljllllllll " 77 

"800 Project" Launched 71r1 .. I .. I .. II I1 " " I .. IIUIU.. IIII .. llIlu"lnl.. , ... I'"IIlUIIIIIIIIIU .. ,IUII1I1111111111111 1I ' " ' .,'I .. llllIllIlllIllIlln.I .. ,II.'·I· ... 

1 983 Merchant Marine Personnel Sta tistics "..""""", .."..",,,,,,... ,, ...... ,... ,.,,., ,, ,,, ,,,,,,,,,,,,,,,,"""".", .."", ..,,,,, 1.'36 
1984 Interne t fona lIce Potro r Service " " ""."."" .."""""""""".""."""" ..""""""",,,,,"""""" 58 

January. pp. )-36; February, pp. 37-72; March. pp. 7.'3-lO0; April, pp. 101-)28;
 
May. pp. 1:>.9-J56; June, pp. 157-184; July-Auaus t, pp. 185-212; September-October,
 
pp. 2J 3-214; November, pp. ?4S-264; Decembel', pp. 26.5-284.
 

u.s , GPO: I Ijl B5- Hol . 8 29 / B10 Proceeainas of the Marine Safety Council 55 

http:��h.H"ll'llI'U,".'11



