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Tales of Shores, Ships, and Tsunamis
 

Patricia A. Lockridge 

The Badger and The Wave at Lituya Bay 

On -Iuly 9 , 19!18, the Swansons entered 
l.i Iuya Bay, A lu ska, on the launch Badger and 
cast anchor ncar t he bay en t ra nce. A littl c after 
II):1.5 p .m ., violent rocking of the Badger 
aroused Mr. Swanson , I Ie wenl on deck, ,IIHI in 
the eveni ng light ~ C:lW th e mountains heaving 
and shak in g . An earthquake was in progress! 
At the head of th e bay, the move men t dislodged 
a large sec t.ion of rock tha t a val a nched in to the 
water be low, The resu It ing explos ive spla sh 
heralded l.lu: birth ora ts u nam i, S wa n son saw 
the wave rise and t h unde r toward his launch , 
As the wave pa ssed Cenotaph Island in the 
center of t he bay, it had a he ight of ahout 110 fee t. 

T he wa ve r ea che d th e la u nch in 4 minu tes 
ami lif ted it toward the nest of the wave. With 
the ste rn forward and lO ink ing, the launch sa iled 
across l.aChausse Spit at th e mouth of Lituya 
Bay . Swanson looked down on the trees gro wi ng 
11/1 th e s pit a nd sa w tha t h is cra ft wa s a bout 2 
tHla t leng t hs (more than 80 fee l ) above their 
tops. T he n igh t over the tree tops was short 
lived. Immediately behind the spit, the crest 
colla ps ed in open sea, and th e launch hit bottom 
and sank . The Swansons were able to transfer to 
a skiff a nd wer e suon picked up by a fish ing 
vessel . Aerial photo graphs s howing La Cha usse 
Sp it de void of it s for mer" tree COVl:r corrobora ted 
Swanson's account, 

Tsunamis: Definition and Cause 

Tsunamis, incor rectl y called tidal waVI:S, 
have been respons ible for mi IIions Ill' dullu rs in 
property damage in th e United States and its 
torr-itor ies . They present a special hazard to the 
shipping ind us try, the fi:;hing industry, and 
small recreational craft. 

Pat ricia Lo ck rt dg e I~ the T's U1l0 m i Da to Base 

MUlluger [or !h~ r>,'OllOfiol Geonkve icul Data Center, 

Boulder, Colorado . 

"T suna mi" is u Japa nese word mea ning 
"harbor wa vc ." As the na me s uggests, these 
wuv es , a lthough formed in t he open sea , confine 
their effects to coastal a rea s . A large mass of 
e(il'\ h on the bottom orthe oceun drops or ri ses in 
an earthquake, explosion, landslide, or volcanic 
erupt ion. The move mcnt of the ocea n floor 
di splaces the col umn of water d irect ly above it. 
The resultin g wa ve or se ri l:s of waves travel 
through the water a t s peeds up to ROO mi los pCI' 

hour . These tsunamis a re nearly undetectable 
far out. from la nd, but as they approach 
sha llo wer water , tsunumis trade s peed for 
hei ght, He ights may reach 100 or mo re feet. as 
waves c rest on s hore. Som e tsunami s, on the 
other hand , a rc bare ly m easurabl e . 

The Alaska Standard and the Prince 
William Sound Tsunami 

On March 27, 1964, Ted Ped e rso n stood on 
the dock lo which his oil tan ke r , the Alaska 
Standard, was tethered . 1-\ e was on hose watch 
wh en he felt. a tremor transmit ted frum shore lo 
dock . ile realised an earthquuke was occurring. 
'I'h irty se conds after the i ni t.ial jolt, the shak in r; 
beca me very vio len t alon g the wn tcrfront. 
Ped erson saw hi s o il tanker buck and slam 
against t he dock Turning. he began to sprint 
along lhe clock toward t he shor e and sa fe ty. He 
had traveled about 100 fee t when all the 
pipelines leading 1'1'0111 the bead} to the dock 
broke, causing oi l t« geyser in to t.ho air . As the 
uil company fae i lit.ies exploded in a ball of fire, 
the Alaska Standard flew 25 fecI, into the air 
and fe ll ba ck on the dock. 

'l'he cullupsc of the dock threw Pederson 
into the turbulent wa ter about 20 feel below the 
deck of hi s ship. li e str ugg led to remain afloat 
in the water where seco nds earlier the oil 
corn pu ny dock ha d been. I Ie looked over his 
shoulder in time to sec a h uge wav e filled with 
dcbr is engulf him. Someth ing struck him on the 
back of t he head and knocked hi m unconsc iou s , 

When he regained consciousness, he found 
that the wave had pluck ed him out of the water 
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Earthqunkc of July 9.1958. Ae ria l vi ew of head of Lit uya Bay . Alaska. Large ro cksl ide plunged in t o Gilbert Inlet at lower left. 

shearing off part of Lituya Glacier and seind a wave over the op posite spur. (photo credit . NOA A/E D IS) 

a nd de posited him back on his sh ip. Pede rson 
wa s 8 fee t. a bove th e deck on the A lask a 
S tan d a r d 's catwalk, wet but safe . 

The Wateree and the Tsunami at Arica 

In Augus t of 1868 , the U.S. Na vy sh ip 
Wateree a nchore d aboul a qua rter mile from 
the s hore or Ar ica , Per u . At a bout4 :00 p.m ., 
Rear Ad mira l Bill ings fel l the ship tremble 
violently. On deck, Bi ll ings a nd the crew 
disco ve red th at. th e sh a king was due to an 
earthquake . As they watc hed, the town or Arica 
cru mbled to dus t in a ma t te r of se conds . 

See ing a few s ur vivors cra wlin g out of the 
r uins , the Wa te r ee d is pa tched a la nd ing pa rty 
to s upply ai d . Unfortuna te ly , th e incoming 
ocea n sw ells das hed the la unch to pieces aga ins t 
roc ks in th e ha r bor, ki ll ing on e ma n. 

Follow ing anoth er earth t re mor , the 
wa ter rapid ly withd rew from th e ha rbor , leaving 
the nat-bot tomed Wateree high and dry. The 
returning sea lifted the Wate ree from the sandy 
sea floor . T he keel -bottom boats in the ha rbor, 

however, we re ca ps ized a nd des troyed as the 
incom in g wa ves tu rnbl ·d t.he m about . Four 
hours la te r, in ea rly ve ning, th e crew noticed a 
th in I inc of phosphore sce nt Iight sweeping 
tow a rd them from th e sea. As th e ligh t grew 
ra pidly close r , the men realized t hat a ts u na mi 
was about to en gulf the m. 

T he wave . urged on th e coa s t , subme rging 
the U.S. shi p. Mira cu lous ly , the flat botto m of 
th e ship a llowed it to fight ba ck to the surfac e 
a nd ride the wa ve in la nd. Afte r a Li me , 
movement ceased . The ligh t of da wn revea led 
tha t tho Wa te r ee wa s 2 miles in la nd a t th e foot 
of the Andes. If the wa ll of wu ter ha d ca r r ied 
them a couple of hu nd red reel fa r lhe r , the s hip 
wou ld ha ve s ma shed against a mou nta ins ide. 

The U.S.S. Monongahela and the 
Tsunami at St . Croix 

Although most tsunamis occur in the 
Pacific Basin , th ey ca n occur elsewhere with 
equa l devas ta t ion. T he .S .S. Monongahela 
was a nchored in the har bor of Frederiksted on 
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the wes t coast.of St, Cru ix , Virgin Islands, on 
xovcmber 29 , J9G7. The Ii rsl in d ica tion of 
da nger was a vi ul cnt Lr em hl in g of t he ship in 
comple te ly ca lm wea t her. The waler recede d 
rapid ly fro m the shore. T he curren t ch a nged 
almost. im med iately and drove the sh ip toward 
the bench wi th a for ce that drew the bo! Ls fr om 
the kc lso n . With in a few yards of the beach, th e 
reflux of tid« a nd a lig h t breeze appeared to offer 
a reprieve tol.he sho re -bound ship . However, 
the return in g wa ve was 25 to 30 feel h igh . It 
picked lip t he Monongahela and carried it ove r 
the warehouse into the first street fronting th e 
bav , The re flux of Lhis wave carr ied the s h ip 
back tow ard the beach, leavin g it keeled over at 
all angle of I fi degrees . 

Com mod ore Hissel repor t ed that the hu II 
of the ship had no t s usta ined injury . Althou gh 
the re was da ma ge to the kee l , t he propeller, 
sha ft, a nd r udde r , he be lie ved t ha t th e shi p could 

~ 

. ; ~_ .~. l.. 
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be refloa ted . T he task was com ple ted in about f 
mont hs , a nd t he onon g a h e la left 
F rcder iks tcd on May 20 , 1968 . 

Sea Craft and Tsunamis 

In J a ve be l' 1935 , a tsunam i in Hawaii 
ra n many fis h ing vessels and yachts on to d ry 
la nd a t I I i10. In Nove m be r 1952, a tsu na m i 
th re w boats onto the land all th roughout the 
is la nds . 

In Oc tob e r 1883 at Por t Gra ha m , Ala s ka , 
a ll the fis h ing boa ts w ire beached, curr ied ou tlo 
sea, an d finally ru n aground . T he Ma rc h 1964 
ts una m i in Va ldez , Ala s k a , de molis hed the 
wa te rfro n t fac i li ti es and des troyed t he entire 
fi s h ing flee t ha l was i ll the harbor . 

l lowevcr , s h ips a nd boats at sea or a way 
from ha r bor a reas escape damage. Pe r ha ps t he 
mos t dra matic e xam ple of t hi s occ u rred in Japan 

The AOlcri(d. Peruvian man of war, and the Wateree 2 miles inland after the tsunami of August 8,1868, Ari(a, Chile . (Photo 

b;' Reiu Adm/lfJl BIII.ngs. USN) 
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in -June 189(). In t h is e ve nt, the fishermen who 
had gone to sea were a mong t he few survivors of 
the tsunami that took more than 27,000 Iives. 
When t hey returned on the following morning, 
the fisherm en sa w a sea s t re wn with corpses and 
the debris of homes. Heaps of rui ns or bare 
expanses were all that rema ined where coastal 
villages and cities had been . The ts u na m i had 
passed hcnnat.h the fishing boa ts undetected but 
had devastated the coas ta l a reas . 

This event illustra t es the best. defe nse for 
boats and sh ips anchored in harbors when a 
IUlW ~ earthquake occurs . Ships s hou ld a t tempt 
to leave the harbor area and leave the open seas. 
The amount of t ime el a ps ing before t he arrival 
of the tsunarn i is dependent on the distance to 
t h e tsunami -genera ti ng a rea (earthqua ke 
epicenter') Areas pro ne to ts una m i dama ge 
have establi shed local and reg iona l tsuna m i 
warning systems to warn s h ips and coastal areas 
of the impending dangers . 

Tsunami Warning Systems 

On April 1, 1946, a ts u nu m i was 
gen era te d in the Aleu t ia n Islands that caused 
some dam age in the spa r se ly se t tl ed Aleutians 
and more t han $26 million in property damage 
in the H a wa iia n Isluuds. Fullowing thi s event, 
th e .S. Coust and Geode t ic Surv ey provided a 
tsunami war'niruz sys te m for the Hawai ian 
Islands. The follow in g capabil iti es a re 
neces sa ry to such a warning sys te m: the ability 
to detect rapidly and accura te ly t he location of 
each earthq ua ke , t he a bility to determ ine th e 
actual existence ofa ts una m i, a nd the ability to 
calculate the expected ti me of a rr iva l of the 
tsunami . 

This process requires an hour Dr less , and 
gi vcs adequ a te t im e 10 warn of tsunamis that 
requ ire' 4 to 15 hours to reach t.lw Islands. The 
sys te m begins to function only when an 
earthquake of magnitude 0.5 or larger anywhere 
in the Pacific Basin triggers t he ea r th qua ke 
alarm. 

In 1985. th e Un ited Stutes , in cooperation 
with the V ni ted :'\ati 0 ns I<:ducal.ionuJ, Scientific, 
and Cult.urul Organization's (Ui\iF:SCO) 
Intergovcrn men ta l Occanogruph ic Co 111m issiun 
(IOC}, expanded its existing Tsunami Warning 
Center in Honolulu to become the headquarters 
of the International Pacific Tsunami Warning 
System . Today the Pacific Tsunami Warning 
Center (PTWC) at Ewa Beach ncar Honolulu is 

operated by the U .S . National Weather Service . 
Twen ty three nut.ions in th e Pacific. now 
coope ra te ill t he warning sys te m. The system 
makes u sc of fig Seismic s tati ons , 85 tide 
sta tions , and 101 d issem in a t ion po ints sca tte red 
through the Pacific Husin . 

PTWC requests data from ohscrvatnries 
in the system to dete r m ine the epicenter and 
magnitude of the ea rthq ua k e . If I he ea r t hqua ke 
has a ma gni tude uf 7.5 or larger (7.0 or la rge r in 
the Aleutians ), a nd is loca ted whe re a ts una mi 
cou ld be ge ne rated , PTWC issu es a tsunami 
wa tc h . It requests participa t ing tid e's t a t ions in 
the area of th e ea r t hq uake to monitor their 
gau ges. If one of the tide stations in the area 
reports unusua l tidal activity , the tsu na m i 
watch is upgraded to a tsunam i wa rnin g. PTWC 
calculates the trave l t imes a nd transmits t he 
warning to the dissem ina t ing agenci es tha t 
relay th e mess a ge to t he publ ic . If reports from 
t.ide s tations show th at th e ts u na m i is too small 
to cause problems , PTWC ca nc el s t he watch or 
warning. 

PTWC is mos t e ffec ti ve in warning 
aga inst ts una m is tha t a ffect the e n t ire Pacific 
Basin. Wa rn in g for local a nd regiona l ts una m is 
occurring with in 45 minutes to 1 hour of th e 
earthqua ke cannot he e ffect ive ly disseminated 
by PTWC. Therefore, Lhe Un i te d States operates 
regio nal warnin g sys te ms for Hawaii, Alaska, 
and the We st. Co ast. J a pa n , the USSR, France, 
Po lyn esi a , a nd Chile oper a te s im i la r systems. 

In area s ncar th e eart hq ua ke epice n t er , 
the earthquake it-self is t he bes t warn ing. 
Strong sh aking of th e ea r th lus ting a minute or 
mo re is an urgent wa r n in g for peopl e to evacuate 
coastal areas immed ia te ly . S uch . haking is also 
a signal for sh ips' capta ins to get the s h ip under 
power and a wa y from the s hore. Turn in g the 
bow of the sh ip toward the wave ma y sa ve t he 
s h ip from be ing ca ps ized by t he tsunami. In 
such in stance s , educa ti on is the best. defense 
aga in s t the ts u na m i t hrea t. 

Ilowever, new techno logy continues to 
improve the warning system process. An 
up dated warning sy s te m is being im ple men te d 
tha t tra ns m its real- Lime da ta to PTWC from 
s hore-based se is mi c and ts u na mi sensors using 
sy nch ronous meteorolog ica l sa te ll ites . Future 
additions to the PTWC may includ e ocean 
bottom sensors placed in t he travel path of 
tsunamis to confirm tha t a n ea r t hq ua ke has 
ge ne ra ted a tsu nami . Use of t hese se nsor s 
should help to e li minate unnecessary warnings. 
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Tht·y will prov ide scie nt is ts wi th crit.icul data 
ubout the wa ve when it is undisturbed by 
shoa Ij 11g pr ocesses . 

Tsunami Data Bases 

Com put 1.:1' sys te ms a rc con sta ntl y being 
upgraded to hand le da ta qu ickly and effic ient ly 
Refined historical da ta arc also increasin gly 
useful in pn~dicl.in g future events. The U, S. 
National Geophysical Data Center/World Data 
Center i\ for Solid Ear th Geophysics has 
developed da ta ba ses to further tsunami 
research. These se ts ofdata include marigrarns 
(tide gauge records ), wave damage photographs, 
source data , descr ipt ive ma terial. a nd a tsunami 
wall map, /\ d ig ital flle contains information on 
methods of tsunam i gene ra tio n , loca ti on and 
magn itu de of gene ra ti ng ea rthq ua kes , tsu na mi 
size, event. va lidity , a nd re fe ren ces . 'I'he data 
can he used to describe a reas mos t ll ke ly to 
spawn tsuna mis a nd the loca t ion s along shores 
thut experience ampli fied effects from tsunamis, 

Beware of Rags!
 

For more in forma l ion, wr i Le Nat iona l 
Geophysica l Da La Cente r , E/GC I , 325 
Br oad way, Boulde r , Co lorado 80303, or call 
(303) 497-6337. 

T he com bina ti on of shor es , s h ips , and 
tsu na mis can be dea dly . I lowe vor, bette r 
tsunami wa rn ing sys tems a nd increased 
tsunami a wa reness by na vigators can miti ga te 
the effects of th is hazard. 

(Ed. N ote: /\ un ique set of twenty .' .'i-m m 
slides has been selected from NODe'.,> photograph 
collection. Slides in th is se t depict adouncing 
wa ves , harbor d~lII111g e . a nd before -and-after 
scenes ofscructural dam age: th ey also sh ow vi ew.x 

of th e exte n t of inunda t ion a long the shores. 
Becaus e photographs s how cle a r -cu i eviden ce of 
the dest ruct ioe force of tsunami lUa ves , the..... 
provide a un iqu e and a ffordable ed ucational tool 
for presentat ion 10 both technica l a nd 
non techn ical audien ces . Please call (303 ) 497
62 77 or write to tli e addres s above for more 
information . ) I 

More th an one vess el has suffered 
reduction in maneuverability as a result of 
rags becomi ng ca ug h t in equip ment. In two 
recen t ins tances, ra gs carelessly left. ins ide 
ship sys tems duri ng pe riod ic ove r ha ul 
even t ua lly bec ame so lodged tha tcriLical 
mach inery fa iled , le a ving the vesse l with 
limited , a nd in on e case , no maneuverability . 

On e one vesse l a rag work ed its way up the 
steering sys te m from t he s um p tank un til it. 
cvcntu u lly became lodged in th e suct ion side of 
a non -r etu r n va lve leadi ng to the port steering 
gear pu mp. As a resul t, the steer ing gear 
railed ca usi ng tc ta l loss ofmaneu verab ilitvl 
Th e lodged ra g wa s fina lly found a fter 
numerous lengthy in ves t iga t ions to dc term ine 
the source of" t he fa ilure. 

IJl the second case, th e low pressure 
turb ine pinion bearin g in th e main reduction 
ge a r began overhea t ing as a re su lt of 
red uced oil no w from the bear ing. Severa l 
hours of inve st igation Joe ealcd tha t a r a g 
wa s obs t ructing t he out le t lu br ica t ing port. 
The ra g ha d a ppa rently been le ft unnoticed 
in th e equipmen t when reduction ge a rs were 
renewed 3 yea rs prev ious ly d uri ng periodic 
over haul. 

For tuna te ly , in both th ese cases th e 
ships were in ope n se as a t t he t ime of fa il ure , 
and no casualty occu r red . However, such 
overs igh ts can ea s ily place the vessel at r isk 
of grounding or coli is ion, and inv ari a bly 
resu lt in costly repairs and delays. 

(R ep rinted (ro m C hevro n S h ippi llg 
Company's Safety Bulletin, April 1988,) I 
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Underrecognized Hazards, 
Asphyxiat ion, and Toxic Vapor 

Thomas J. Pettin 

The vas t major ity of as phyxia ti on and 
toxic va por cas ua lt ies occur in confined spaces . 
Wh en e n te r ing a confined space , an individual is 
fa ced with t h ree primary hazard s: the confined 
s pace may not con ta in enough oxygen, the space 
may con tai n toxic vapors, or t he space may 
con ta in ca rgo va pors within the explos ive range. 
T he profil e ind ica tes that com merci a l fishermen 
are a t t he h ig hes t r is k whe r > death is involved, 
whi le sea men wh o work on tan k s h ips appear to 
have the highes t inju ry ra te . 

Mar ine t ra nspor t pe rsonnel who handl e 
toxic ca rgoes and U.S. Coast Gua rd personnel 
involved in ins pection of ma r ine transportat ion 
a ct ivit ies a re potentia l ly a t r is k to toxic 
subs ta nce e xpos u res in per for ma nce of their 
norma l work. Tan k sh ips and ta nk ba rges 
con ti nua lly t r a nspor t. che mi ca ls , ga soli ne , crude 
oil, a nd ot her com mo n chemical and 
pe troch c micu l products. T hese products have 
toxicities whi ch range from su bs ta nces wit.h 
neglig ible toxic ity to t hose t hat a rc hi ghly toxic. 
Cargoes ca n presen t s ign ifican t res pira to ry 
ha za rds. Vapors absorbed th rough mucous 
mem br a nes in the lungs can ge t in to the 
bloods t ream and cause injury a nd sometimes 
fatal dama ge to the brai n. 

T he pie chart (tab le 1) shows tan k s hips 
involved in t he mos t casualt ies. Note the 
majori ty of t hese pe rson ne l ca ses in volved on ly 
injuries . On t he ot her ha nd , t he vast majority of 
com m e rcial fis hing vesse l cases involved death. 
It is ge ne rall y ack nowledged that commercial 
fish ermen a rc engaged in one of the more 
hazardous occupations in the U nite d States . 
Th is percept ion is reinforced after exa m in ing 

/lfr . Peuin Iii a Progra m A na lys : i l l the Coa st Guard 's 

Man ne Inuesugatton Dioision . This article was adapted 

(rom U pa per Mr. Pet/ill presen ted to the 1987 N a t iona l 

.')o(l'ty C OU IICJl CIJ/l g ress u lld Ex posi tio n . 

ca sua lty data files that ha ve been compiled from 
reports of person n 1a cciden ts and vessel 
casualties s ubmitted to the Coast Guard by 
vesse l owners a nd ope ra tors (as required by ·Hi 
Code of Fede ra l Reg u la t ions Part4). 

S ince 1981, th ere ha v(! been 50 muri ti TIle 

as phyxi a t ion and toxic vapor cases repor te d to 
t he Coas t Guard . From 1981 through 198fi, 
as ph y xia t ion and toxic vapors ca used 11 deaths 
and 5 inj uri es aboa rd fis hi ng vessels alone. 
These 16 ca ses represe n t 32 percent of all 
asphyxiation and toxic vapor cases reported . 
While these nu m bers are not alarmingly high , 
the Coa st Guard feels the majority of these 
tragedies cou ld have been prevented. Human 
error was th e primary cause of72 percent of all 
ca ses repor ted , wh ile machinery and equipment 
failures accou nted for the remaining 28 percent. 

There doesn't a ppear to be anyone 
particu la r vap or ca us ing asphyxiation or toxic 
vapor ca sua lti es, a lth ou gh vapors from gasoline 
and Ma li t hion accounted for the h ighes t number 
of ca su a lt ics from those va pors that could be 
ident ified. T he trend (tab le 2) indi cates that 
these types of cases a re dec lining. 'I'hc number 
of eases re ach ed an a ll-Li rne high uf 21 in 19R3. 
III 1984, this decl ined to 12 cases, a nd to 6 case's 
i ll 1985 . The encoura gi ng news is that.the Coast 
Gua rd only recorded 3 asphyxiation cases for 
1986. 

r have exa m ined some of the more 
frequ ent causes for asphyxiation and toxic vapor 
casualties . Some of the more common gases und 
compo unds t ha t have ca used injuries and deaths 
ove r the las t 6 yea rs a re descr ibed below: 

Hydrogen suLfide. l lydrogcn s u lfide is a 
poisonous, colo rl ess gas wi th a rotten-egg odor. 
Ma ny persons arc congen ita lly unable to sme ll 
th e nox iou s odor . Odd ly, in large concentrations 
th e gas qu ick ly de sens it izes the nostrils and 
becomes odorless . This gas is found in many 
mineral wa ters a nd in put rcfvi ru, matter (e .g., 
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Table 1 

Number of Asphyxiation Cases (including toxic vapor cases)
 
U.S. Merchant Fleet
 

Casualty Period 1981-'986
 

OTHER vsssa.s 14 .00". 

5,00% 

B,O~ 

TA~ BARGE's 

ORILU!'C BARGE's 6,00% 

F'SHI!-.G vessa.s 32.00% 

decaying fish and sewage), and can cause 
im medi a te coma, convul sions, and ultimately 
death due to respiratory failure. 

Freon. Freon is widely used as a 
refrigerant and a propel la n t in aerosol cans. [t is 
nonfl a rnmuble in gal; or liqu id form . It is not 
conunon ly known that freon can displace fresh 
air and become lethal in a closed space. Proper 
rel'ri gerat ion maintenance s hou ld prevent most 
se r ious accidents caused by freon leaks , Because 
freon is heavier than air, a person who suspects 
a freon lea k s hou ld remember to exit a space in 
an upright pos ition rather than in a crawling 
position . 

Carbon Monoxide. This dangerous gas 
is colorless, odorless , taste less, and deadly. If 
inha led in concentrated amounts within a closed 
space, death will result in a short period of time. 
Carbon monoxide thwarts the oxygen-carrying 
capacity in the blood . The effect is an abnormal 
condition resulting from a decrease in the 
oxygen supplied to , or used by, body t.issu u. 

Symptoms ofexposure to carbon monoxide 
include headaches, dizz iness, drowsiness, 
nausea , vomiting, colla pse, coma, and death. 
This dangerous gas is produced hy the 
incomple te co mbustion of carbon, mu st 
commonly fro m gaso linc or diesel engine;;. 

Ammon ia. Ammonia is a pungent, 
colorless , ga seous , and alkaline co mpound of 
nitrogen and hydro ge n , It. is wat .er -soluble and 
can be condensed to a liquid by pressure and cold 
temperatures. It irr i ta tcs the eyes, nose, and 
moist s k in , Ammonia can produce heuduchus , 
excessive sulivation , burning in t he throat, 
amnes ia , nausea, and vomiting. If exposure is 
extensi ve or prolonged, severe irrita tion of the 
respiratory tract can result in respiratory arrest 
and death. Survivors of severe exposure often 
suffer from bronchitis and pneumonia . Since it. 
is easily recognized by its obnoxious odor, 
ammonia should be easi ly detected. Ammonia 
can be deadly within a relatively short period of 
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Table 2 

Tox ic Vapor Cases and Asphyxiat ion Cases Reported to U.S. Coast Guard
 
Casualty Period 1981 - 1986
 

1981 1982 1983 1984 1985 1986 

21 

20 
19 -
18 

17 

16 
15 

I 14 
U 13 
fA 
B 1'2 
E 11 
R 

10 

0 9 
F 8 

C 7 
A 6
S 
E 5 
S 4 

3 
2 

1 -
0 

t.ime , thus one should not di scu unt thei r 
vu lne rability to i t. 

Ca rbon Dioxid e . Ca rbon diox ide is a 
he a vy, color less , odorless, noncombust ibl e gas 
wh ich is for me d in la r ge volu me s in th e dec ay or 
decompos it ion of a n im a l or vegetable mat.ter . 

arbon d ioxid e is a majo r problem to th e fish ing 
industry since fish begin to decay shortly a fte r 
they expire . Decayin g fis h produ ce curb o n 
dioxide, thus th is kille r has been respons ible for 
ma ny a fishe r ma n's dem ise. Carbon dioxide is a 
s irnpl e asphyxian t tha t in terferes with the 
oxida t ion of bod ti ssue. When 10 pe rce nt of th e 
air volum e con ta ins ca rbon d ioxide, 
un conscious ness a nd dea th can resu lt du e to 
oxygen deficien cy . T his gas ha s the pote ntial of 
be ing doubly dangerous to cardiovascular and 
pu lmona ry d isease victims. S ince ca rbon 
dio xide is heavie r th a n ai r, concentrations of 
carbon dioxid e in a hold or in othe r unven t ila ted 
area wi II be grea ter a t th e bot to m th an at the 
top. 

T here is only on e sure way to determine if 
the spacu is safe a nd conta ins s uffic ien t oxygen 
to support life, a nd th a t is to test it with the 
a ppropr ia te i nstru men L. Ma ri time personnel 
ca nnot re ly on the sens e of srnel l to detect 
vap ors . Some chemica l va pors dea den th e se nse 
of sme ll. There are ch emical vapors that cannot 
be de tected by smell even at ha za rdous 
conce ntra tion s ; exa m ples are hy droge n su lfid e 
a nd propyl en e ox ide. Smo ki ng or the 
cons umption of a lcoholic bevera ges can 
a cce lera te toxic effects or make an ind ivid ua l 
sus cept ib le to lower conccntru t ions of chemical 
vapo rs . 

We mu st rem embe r most leth a l gases 
work s ile ntly a nd qui ckly . T he air tha t we 
brea the norma lly con tai ns a 2 1-pe rcent oxyge n 
le ve l. An atmosphe re con ta ining less that 16 
percen t oxygen is cons idered to be i rnmedia tcl y 
da ngerous to life . Th e ex act.amount re q ui re d to 
sus ta in a huma n life va ri es fro m indiv idual to 
ind ividual; howeve r , mar ine che mists ge ne rall y 
regard 19 .5 pe rcent as mi nimally acceptable 
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An uunosphc re conta in ing less than 16 percent 
oxyg-en canno t be reli ed upon to sustain life 
without proper respira tory equipment. There is 
only one s ure way to determine if a space is safe, 
and that is to t es t it with the appropr iate 
instrument. 

One should t a ke note th at a confined 
space ca n so meti mes become oxy gen deficient if 
oxidation (ru s t ing) is taki ng place within that 
space . Oxida t ion can remove oxygen to the point 
where there may not be sufficient oxygen to 
support life . Fa tal ities have resulted from 
oxygen-deficient atmospheres caused by certain 
cargoes, such as fresh fruit , scrap iron, or wood , 
which have slowly used up the oxygen. Oxygen 
may be displaced in an area if welding 
equipment is not properly secured when work is 
through. Enough argon or helium may leak 
during' the night or weekend to displace oxygen 
to a dangerous level, therefore spaces in which 
gus welding equi pmen t has remai ned overriight 
should be tested to ens ure a sa fe oxygen content. 
lfwc adhere to the following- sa fety pr inciples , 
we can reduce th is type of casual ty from 
occurr ing iu th e fir s t place: 

a. Of paramount importance is the emphasis 
that should be placed on tra ining crew members 
of onboard hazards. Maritime personnel should 
<J.Jso be instructed in the use and limitations of 
all safety equipment, and it is important for 
safety equipment to be maintained in good 
working order. 

b. Crew members must be instructed never to 
enter a hold or any other space that has been 
closed for an extended period of time before 
testing the atmosphere for the presence of lethal 
gas or fur t he a bsence of sufficient oxygen. 
Atmospher ic test ing devices specifically 
designed for that purpose should be located 
where they a re re adily access ib le . Spaces found 
to be oxy gen deficient s hou ld be vent ilated. 

c. Crew me mbers s hould be furthe r instructed 
neve r to enter a confin ed space without making 
sure another person is s ta t ioned ou tside the 
area. 

d. Unventi lated areas aboard vessels may 
contain explosi ve vapors. Signs reminding crew 
members not to smoke should be posted in these 
spaces . 

e. Holds on fish in g vesse ls s hou ld be cleaned 
with clean water as soon as possible after off
loading to preven t gus for mation from decay ing 
matter . 

f. When a portable gasoline engine is used in a 
confin ed s pace, exhaust fumes should be vented 
to the outside . Exhaust pipes and cooling 
sy stem!' should be ins pec ted for lea ks on a 
regular basis. 

g. F'inal ly, crew member!" shou ld be drilled for 
actual emergencies and regularly instructed on 
the du nger« aboard vessc Is . 

Conclusion 

The concept of a n asphyxiation or toxic 
vapor casualty as an unforeseen or chance event 
m us t be replaced hy t he concept t hat this type of 
casualty is a co mp lex event involving a sys tem 
of human and en viro nmen ta l factors. These 
cas ua lt ies don't happen by ch a nce. These 
casualties occur bec a use peop le don't respond 
pro pe r ly to the si tuation a t ha nd . Their 
particular s it ua t ion may not be perceived 
ac curate ly, or th ere may be di stractions or other 
"interference." Nevertheless, a human failure 
has occurred . A clear el ement of negligence or 
misjudgment may a lso be involved. 'I'lw more 
loaded a situation is with such characteristics, 
the more lik el y it is that imprope r actions will 
lead to a personnel casualty. 

The exte n t of marine deaths and injuries, 
and t he proba bi l ity ofhig-hcr stat.istics ill the 
future , dema nd immediate action. Personnel 
injuries arc th e most numerous and 
curnulatively the most costly type of casual ty 
faced by th e industry. Benjamin Frank lin 
summ ed it up 200 years ago when he said that a 
voyage a t sea had many th ings to recommend it, 
but sa fety wasn't one of them. 

To m inj mizn th is cl ass of pe rsonne l 
ca sualty, the Coast Guard continually str-i ves to 
"raise t he consciousness" of the ma r it i me 
commun ity . The Coast Guard in vites a ll 
mar iti me orga niza tio ns a nd associations to 
encourage continued safe ly a nd to publicize the 
aforementioned safety recommendations to all 
their memberships. • 
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Explosionproof Equipment
 

Randall N. Crenwelge 

Th is articl e is the third in a series on 
f'~ l(!cl rind Instal/ a tions ill l lazurdou« Loco I ions , 
1/ follo ws tn e "l ntrinsicaliy Safe arui 
Nonin ceruli oe Svslenu:" and "Purged and 
Pressurized Enclosures" articles published in the 
November 1987 ami the August-September 1988 
issues of Proceedings, respect i twfy . 'l'h ese articles 
d iscussed cla ss ificat ion ofhazardous local ions 
and the proper application of low energy ciTwits 
and purged and pressurized enclosures . 

Whe n e lect r ica l equipment is installed 
where Ila m ma b le gases and vapors may be 
present, an "cxplos ionproof" enclosure may be 
us ed to a llow the eq ui pme nt to operate safel y. 
T he explosionproof encl osure concept recognizes 
that Ilamrnable gases a nd vapors may enter the 
enclosure and assumes that a source of ignition 
will cr ea te a n inte rna l explosion. The enclosure 
is des igned to withstand the explosion and 
pre vent it frum propa ga ting to the hazardous 
area s ur ro undi ng the enclo sure. Locations 
where e xp losive vapors or gases can exist 
include battery rooms, paint lockers, tank vessel 
pump roo ms, and mud pit rooms and on the drill 
Door of a mobile offshore dr illing unit. 

E xulosionproof cnc losures usually have 
covers wh ich can be re moved or opened for 
making connections and adjustments, and for 
maintenance . T he di mension of the gap between 
a n enclosu re's fla nges and meta l-to-rnctal joi n ts 
determ ines i ts effectiveness. An explosion will 
propaga te t h rough t his ga p if the gap's width is 
g rea te r t ha n t he maximum experimental sa fe 
ga p (MESG). If th e gap is less than the MI-:SG, 
the veloci ty of t he emc r gingjct and the velocity 
of the externa l gases mixing with the jet.a re so 
great that cooling ta kes place, and igni t ion 
cannot occur. When the hot ga s or vapor from an 
explosion passes through this re g ion, some 

Mr. Crenwelg" is a Staff Eng Ineer assig ned to the 

E lectrica l Engineering Section, Marine T~c hnical and 

l l aea rdo us Mater ia ls Division, U.S . COGstGuard. 

FIGURE 

energy is absorbed by the flange s, so me energy 
is absorbed by the expa ns ion of gases 
(rerrtgeration effect), and some e ne rgy is 
absorbed by hot gases mixi ng with cool ga ses 
outside of the enclosure . A s uffi c ie n t amount of 
energy must be transferred from the hot gases to 
the surrounding air or enclosure , otherwise an 
explosion will occur . The M8SG is dete r m in ed 
experimentally for each ga s or vapor using a 
special a ppara tus and tes t ch a m ber, and specific 
gases and vapors a rc di vidcd into groups based 
on their MESGs (i .c ., Groups i\ through 0). 

Sev era l types of explosion proof covers arc 
used depending on their app lica t io n. The most 
simple and effect ive cover is CI t h readed j oin t (sec 
Ci!{ure 1) whic h is ofte n used for wate r t ight 
appl ications. When a n e xplos ion occur's, the 
cover threads are forced tight against the body 
threads. I lot gas es a re coo led a s they spiral 
along these th re a ds , A gas ke t under the cover's 
flan ge is loca ted outside of Lhe cool ing region 
and does not in te r fe r e with the me tal -to-m etal 
contact of the threads. Other types of enclosu re 
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openi ngs or accesses include fla nged covers (sec 
figure 2) a nd cy li nd r ica lly s haped ope nin gs. 
These enclosures usc prec is ion-machined, metal 
to-rnc tu l joints whic h provide a s t raigh t path 
from the en closur e's in s ide to t he outs ide 
atmosphere. Duri ng an explosion , numerous 
cover sc re ws preven t flange and enclosure 
disto rt.ion . 

FLANGED JOINT 

FIGURE ! 

When a name ignites a gas, it is 
compressed , and the res u lting explos ion ca use s a 
la rge increase in pressure. Due to the rapid 
increase in pressure, less en ergy is requi re d for 
fur the r ignition and flame propagation. An 
explosi on occurs ra pidly, causing a front 
betw een burned and unburned compressed gas. 
If t he expanding ga s is restr icted , channeled, or 
impeded, pressure piling wil l occur . Pressures 
can occur which are ten ti mes h igher than 
pressures wh ich occur when there is no 
imped iment to expansion. Pressu re pi ling is 
particularly se ri ous in pipes and condu it. 'I'o 
red uce the effects of pressure piling, cubic sea l 
lin ings a re ins tall ed within 18 inc hes of 
enclosures . 

Ex p losion p roof equ iprn en t is eva luu ted 
and labe led by a n independen t prod uc t 
cer t ifi ca tion a gen cy . Ty pica lly , th e en clos ure is 
plac ed in a te s t chamber wh ich has explosion 
pressure-recordi ng devices a ttached to it. Both 
the encl osu re a nd t he chamber are charged with 
a specified ga s . The gas in side the enclosure is 
ignited, and the resu lti ng explosion is observed 
ftll" propagation to the surrounding chamber's 
a tmosph e re The explosion tests arc repeated 

over the en ti re cxp losi ve range of the gas or 
vapor's fuel-ai r mi xtu r e . The e nclo sur e mu s t 
withstand the intern a l press ure from the 
explos ion witho ut bu rs t ing or looseni ng its 
jo ints . Explos ion da ma ge to eq u ipme n t inside 
th e enclosure must nut occur dur ing testing 
unless t he dama ged equipmen t can readi ly be 
replaced . All te sts are conducted us ing 
max imum loads , short circ u it , ur wors t case 
conditions. Typica lly, ten tes ts a r e conducted 
over the en tire fla ru mab!e ra nge for ea ch dev ice . 
Enclosures are usually tes ted for a period of 1 
minute using a hydros tatic pr essu re ba sed on 
the maximum observed inte rn al c xplo. ion 
pr essure. Scab; mus t withs tand for I minute a 
hydrosta t ic le st pre ssure of fo u r ti mes the 
maximum exp los ion pr essu re . Additio na lly, 
equipment wh ich gen era tes heal is eva lua ted to 
ensure that its surface te m pe ra tu re is no t high 
enoug h to cause ign i t ion of the s ur round ing 
hazardous atmosph ere . 

Specific Types of Explosionproof 
Enclosures and Fittings 

F la me a r reste rs a r e sorneti mes used in 
explosionproof enclosures to reduce maxi rn u m 
explosi on pressure a nd til pro tect any incoming 
a ir lines . Types offlame arres ters include 
porous metal plugs made on si n te red metal, a 
baffle-type brea th er si mi la r to an a u tomobile 
muffler, a special fi t t in g wi th a loose ly fi tted 
thread, and a spir a l-wound, corruga ted metal 
fitting . The spira l-wound fitting-ca uses the 
name to s pr ead through paths whi ch cool the 
gases by heat transfer to the metal from the 
atmosphere. The others make the escaping 
explosion'S hot gases turn sharp corners , thus 
all ow ing them to cool. 

Explosiunproof reccptaclcs and plugs are 
designed as a pail'. Mecha nical interlocking is 
used between the plug and receptacle . When a 
p lug is inserted , electr ica l contact ca nnot be 
made until t he ma ted p lug a nd re ceptacle 
asse mbly has established its cxp los ionproof 
integri ty To preve n t ex plos ions from 
propagat ing, many th reads arc usu ally enga ged 
before electr ical con tact is ma dr- or hr oken . 

An explosionproof enclosure is not 
effec tive withou t scaled cab le en tra nc rs. Sea l 
filting'S allow a n explosion to be contained 
within an en closure, prevent pr essure piling , 
and prevent the t ra nsm iss ion of ga ses or vapors 
between enclosed e loct.ricul sys te ms ins ta lled in 
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Division I, Divisiun 2, and ordinary locations. 
Seal fittings arc usually attached by a short 
piece of rigid conduit to an enclosure for 
switches, circuit breakers, fuses, relays, 
resistors, or other apparatus which may produce 
arcs, sparks, or a high temperature. Not more 
than 18 inches of pipe or rigid conduit may be 
used, and at least five full n ipple threads must 
be engaged at each end . Explosionproof'un ions, 
couplings, elbows, capped elbows, and conduit 
bodies are the only permitted fillings between 
the scaling filling and the enclosure. Two types 
of seal fittings are commonly used. I\. cable 
gland is shown in figure 3, and a "poured" seal is 
shown in figure 4. Use ofa cable gland allows 
for a cable to be assembled in a clean shop 
environment and for simple field connection and 
instal lation. The compound is applied to a 
portion of the fitting which is later in serted into 
the enclosure. The "poured" seal is completed by 
polling it with an approved compound after the 
conductors have been brought into the 
enclosure. 

Maintenance 

Equipment which is certified for a 
hazardous location should usually be repaired by 
a qualified facility . Product ccrtificatlon 
agencies usually qualify repair facilities that 
have demonstrated their knowledge, expertise, 
and capability to repair explosionproof 
equipment. Each facility is qualified to repair 
specific types of equipment such as motors, 
generators, telephones, etc. When the 
explosionproof equipment is repaired, a label is 
usually affixed to indicate that the equipment 
conforms to the same rules which applied when 
it was new. The following guidelines can be used 
to mai nta in explosionpruof cq uipment: 

1. All cover screws and bolts must always be 
tight while circuits arc alive. Leaving one screw 
or bolt loose can render equipment unsafe . Bolts 
or screw types other than those provided with 
the equipment should not be used. 

CABLE GLAND ASSEMBLED 

FIQUIlE ~ 
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2. l huumcrs and other tool s must not be a llowed 
to damage threaded joints or nat machi ned 
surfaces of flanged joints. All sur faces tha t form 
part of a na me pa th must be protected from 
scratches and other mccha n ica I defec ts . 

3. Fla nge surfaces and t hreaded joints shou Id be 
cleaned free of old grease and other foreign 
mate rials . A light oil film or lubr ican t should be 
applied to both sides of the jo in t im medi a te ly 
before as sembly. When reassembling, the re 
should be no foreign pa r t. ic les un jo int su r faces. 

4. Threaded covers, flat joi n ts , s ur faces , rota t ing 
shafts, bearin gs , and opera t ing s ha ft s shou ld be 
lubricated for protection a ga in st cor ros ion. 
Never use ah ru sivus or files to remove cor r-os ion 
prod ucts from threaded or flan ged join ts . 
Equ ip ment wh ich is corroded should be replaced . 

5. Explos innproof eq u ipme n t should not be 
modified , and the equ ipment na mep late s hou ld 
not be obs cu red .I 

EXPLOSIONPROOF 
~--

ENCLOSURE 

NIPPLE 

EXPLOSIONPRO OF 
SEAL COMPOUND 

PACKIN G 

SEAL 

SEAL 

ARMORED CABLE 

Explosionproo] Cable l nstallati on (the l),/J c of cable termination 
has no particular significance). 

FIGUAE 4 
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1987 Merchant Marine Officer Licenses 
Issued 

New license regulations became effective on December 1, 1987. At that time, 29 new licenses 
were established. These licenses are listed separately for identification purposes. Both the Summary 
and Comparison charts for 1987 reflect these new license figures. 

Deck 

Issues Endorsements Failures Renewals 

Master. Any Gross 

Tons, Ocean 

181 31 3 648 

Master , Great Lakes 12 5 1 60 

Master, Coastwise 11 3 1 33 

Master, Lakes, Bays, 

Sounds/Rivers 

350 44 3 279 

Master , Uninspected 

Vessels 

59 58 2 166 

Master. Fishing 

Vessels 

9 9 1 34 

Master, Ferry vessels 

or MODUs· 

35 5 1 26 

Mas ter , freight and 

Tov,nng Vessels & 

M.D . 

741 448 25 736 

Chief Mate. Any 

Gross 'I nns. Oceans 

161 85 9 226 

Chief Mate. Lim it ed 

Tonoaqe.Oceans 

67 9 3 19 

Second Mate, Any 

Gross To ns,Ocea ns 

155 39 11 247 

Third Mate, Any 

Gross Ton s, Ocean 

420 25 3 437 

Mate. Uninspected 

Vessels 

14 10 0 40 

Mate, Fishing Vessels 0 0 1 3 

• MODU - Mobile Offshore Drilling Unit 
** M.a.· Mineral & Oil 
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Deck - Continued 

Issues Endorsements Failures Renewals 

Mat e, Fe rry vessels 

or MOD Us 

7 1 0 4 

Mate, FreIght and 

Iowinq vessels 8< 

MO 

215 55 25 82 

f,,~t Class Pilot 122 553 5 10 50 

Operator, 

Urunspecte d TOWing 

vesse ts 

361 116 50 1521 

21C Class Operator. 

urunspecteo TOW ing 

Vessels 

70 10 13 26 

Engineer
 

Issues Endorsements Failures Renewals 

ChIe f Engin e e r. 

Motor 

72 8 7 4 108 

F,rst A' ~l stant, 

Motor 

56 73 0 53 

Second Assistant. 

Moto r 

109 52 2 73 

Third AsSIS ta nt, 

Motor 

146 23 522 

Chie f Eng inee r, 

Ste a m 

68 12 6 4 22 

I'lr~t ASSIstant. S ~eam 113 11 0 223 

Second Assistdnt. 

Steam 

108 18 7 377 

Third Assistant. 

Steam 

97 II 1 173 

Chie f Eng inee r. 

St ea m 8< Motor 

15 22 2 248 

First Assistant, Steam 

8< Motor 

IS 7 I 50 
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Engineer - Continued 

Issues Endorsements Failures Renewals 

Second A~sl slant. 

Steam & Motor 

4\ 10 2 91 

Thi rd Assrsta nt, 

Steam & Molor 

494 S I 680 

Chie f Eng ineer, 

Un inspect ed Vessels 

92 57 3 181 

Assista nt Engineer . 

Uninsp ect ed Vessels 

54 4 3 47 

Chief Engineer, 

Fishi ng Vessels 

18 4 0 20 

Assist ant Engineer, 

Fishin g Vessels 

2 0 0 3 

Chie f Eng in eer, Fer ry 

Vessels or MO DUs 

1$ 8 3 3/1 

Assista n t Engin eer. 

Ferry Vessels o r 

MODUs 

0 0 0 0 

Chi ef Engineer, 

M in era i & O il Vessels 

131 6S 3 129 

Assistant Engineer, 

M in erai s 0 .1Vessels 

14 2 1 6 

Staff Officer Certificates of Registry Issued
 

Surgeo n 10 Purser 10 Senio r Asst 

Purser lH M 

1 

Pro fessio nal Nurse 6 Purser/PYA 0 Jun io r Asst Purser 20 

Clue f Purser 12 Purser/HM 0 Junio r A sst 

Purser/PYA 

1 

Chi f Purse r/PYA " 1 Seruo r Asst . Purser 2 JUni or Asst 

Purser/HM 

2 

Chief Pur ser lHM " 3 Senior Asst . 

Purser/PYA 

1 

* PYA· Physician's Assistant 
* * HM - Hospital Corpsman 
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Operator Licenses 

Issues Endorsements Failures Renewals 

5m3)1Passeng er 

Vesse ls (Ocea n) 

4630 9~8 166 2244 

Sma l Passenger 

Vessels (Inland) 

3528 275 302 998 

Unins pected 

Passenger Vesse ls 

3655 165 415 1747 

Radio Officer License
 

Issues Endorsements Failures Renewals 

!l dd lo ai' lC er 37 , 0 240 

Summary of All License Transactions
 

Issues Endorsements Failures Renewals 

DE'ck (l e ss OUTV & 3:'86 1615 116 4519 
2/COUTV·) 

aUTV & 21e OUTV 432 12.6 63 1572 

Engi neer 1723 494 41 34')0 

Staff OHicer 69 nla n!ij n/a 

Operat or \SPV & 11,8',3 \ \3<.l 8 aes 4989 

\ UI' VU 
) \ \ \ \ 

Radio Olticer 37 1 0 240 

Radar Observer n!a :B3G I\la nla 

TOTALS 17,660 6860 1105 14,810 

TOTAL ALL 40,435 
TRANSACTIONS 

* OUTV &2JC OUTV - Operator, Uninspected Towing Vessels and SecondClass Operator, 
Uninspected Towing Vessels 
U SPV&UPV - Small PassengerVessels and Uninspected Passenger Vessels 
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Comparison
 

1984 1985 1986 1987 

Licenses 25.314 29.980 32.527 32,470 

Issued/Renewed 

Endorsemen ts 2589 333 1 3752 3634 

Fai lures 698 1 523 1238 1105 

Radar Observer 3064 829 1 3513 3226 

TOTAL 37.948 42.125 41.030 ilO,43~ 

TRANSACTIONS 

New licenses Established as of December 1, 1987 
Deck 

Issues Endorsements Failure Renewal 

M aster . Near Coastal 3 1 0 4 

Chie f M ate. Near 

Coastal 

0 0 0 0 

Second Ma te. Near 

Coasta l 

, 0 0 0 

Third Mate. ear 

Coastal 

0 0 0 1 

Master . Ocean or 

Near Coastal NMT 

1600 GT 

29 75 1 50 

Mate. Ocean or Near 

Coastal NM T 1600 

GT 

1 8 0 2 

Master. Ocean or 

Near Coastal NM T 

500GT 

139 92 10 139 

Mate. Ocean o r Near 

Coastal NM T 500 GT 

32 15 9 24 

Mast er. Ocean or 

Nea r Coastal NMT 

200 GT 

32 6 i . I) 

Mate . Near Coastal 

NMT 200 GT 

0 0 iJ 0 
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Deck (continued)
 

Issues Endorsements Failures Renew als 

MdHer, Near Coastal 

NMT 100 GT 

453 27 0 98 

M"ster. Great Lake s 

& Inland An y GT 

0 0 0 2 

Mat e, Great Lakes & 

Inland An y GT 

0 0 0 0 

Ma ster, Inland Any 

GT 

3 II 0 12 

Mil st er. Great Lakes 

s Inland NM T 1600 

GT 

0 0 0 1 

Mate, Grea t Lakes & 

Inland NM T 1600 GT 

2 0 0 1 

Master. Great Lakes 

& Inland NM T 200 

GT 

0 a 0 0 

Mate. Great lakes & 

Inland NMT 200 GT 

0 0 0 0 

M d~ter ,l n l and NMT 

100 GT 

310 6 2 39 

Limit ed M ast er, 

Great Lakes & In land 

NMT 100 GT 

12 1 0 2 

Ope rator 

Uni nspected TOWing 

Vessels Great Lakes 

& Inl and 

1 0 0 26 

u: Operat or 

Uninspect ed Tow mg 

Vessels Great Lakes 

Inland 

0 0 0 0 
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New Licenses Established as of December 1, 1987 
Engineer 

Issues Endorsements Failures Renewals 

Chief Engineer 

(Lim it ed Oceans) 

17 11 0 19 

Chief Enganeer 

(limi ted Near 

Coast al) 

1I 3 0 0 

AssIstant Enganeer 

(Limit ed ) 

21 4 1 8 

Designated Dut y 

Engineer 

1 1 0 0 

Chief Enganeer . 

Fishing Indust ry 

Vessels 

18 4 0 20 

Assistant Eng ineer, 

Fishing Indust ry 

Vessels 

2 0 0 3 

1986 Merchant M arine Officer Licenses 
Issued 

Statistics for calendar year t986 were not previously published and are included at this time 
for comparison purposes. 

Deck 

Issues Endorsements Failures Renewals 

Master, Any Gross 

Tons.Dcea ns 

173 46 10 769 

Master. Great Lake s 18 8 5 57 

Mast er , Coastw ise 5 1 0 43 

Mast er, Lakes. Bays, 

So unds/Siv er s 

40 29 0 3 14 

Ma ster, Uninspected 

Vessels 

56 48 0 2 1 1 
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Deck - Continued 

Issues Endo rsements Failures Renewals 

M " ~ t ~r. I'lsh ln g 9 3 1 38 
ve-sse ls 

Mils t", r, Ferr y 60 5 2 33 
Vl' ss£>l s or MODUs' 

Master. l elght & 1196 679 12 825 
ToWlllg Vessels s 

M .O •• 

Chie f Mate, Any 129 89 13 199 
GlOSS Tons. Oceans 

hlet Mate, Lim it ed 74 15 5 36 

Tonnage, Oce ans 

Second Mate, Any 177 48 7 275 
Gross Ions. Oceans 

Third Mate, A ny 5 11 14 9 416 

Gross Tons, Oceans 

Mat e, Un in spect ed 9 15 0 44 

Vessels 

M ate. Fu run Vessels 1 0 0 6 

Mate, Ferr y Vessels 8 0 0 4 

or MODUs 

M at e, Freig ht & 425 85 21 88 

Tow mg Vessels s 
M ,O . 

First Class PIlot 162 579 23 12 12 

Ope ra tor . 432 143 S2 1608 

Uninspected TOWin g 

Vessels 

2/COperator , 71 16 8 17 

Uninspected TOWing 

Vessels 

* MODU - Mobile Offshore Drilling Unit 
** M.O . - Mineral & Oil 
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Engineer 

Issues Endorsements Failures Renewals 

Chief Engineer, 

Mo tor 

1111 106 2 124 

First Assistant, 

Motor 

69 73 1 511 

Second Assrs tant. 

Motor 

101 74 3 61 

Third Assistan t, 

Motor 

178 28 3 572 

Chief Engin eer , 

Steam 

91 10 9 522 

First Assntant . Steam 137 18 1 257 

Second Assistant 

Steam 

99 18 13 457 

Thrrd Asslstant, 

Steam 

126 5 2 213 

Chie f Engineer, 

Steam & MOtor 

19 10 2 306 

FI1St Assistant, Steam 

s Motor 

19 5 1 605 

Second ASSIS t ant, 

Steam & Motor 

49 6 2 73 

Th ird ASSISt ant. 

Steam & M otor 

569 7 0 684 

Chief Engineer, 

Unin spected Vessels 

171 74 8 271 

Asmtant Engine er, 

u nins pecte d Vessels 

56 t l 7 87 

Chief Engineer , 

Fishin g Vessels 

9 4 3 26 

ASS ist ant Engin eer , 

Fishing Vessels 

1 0 0 II 

Chret Engin eer, Ferr y 

Vessels or MODUs 

26 8 3 34 

Proceedings of the Marine Safety Council- October 1988 



197 

Engineer - Continued 

Pro ~eedings of the Marine Safety Council- October 1988 

Issues Endorsements Failures Renewals 

ASSISl ant Eng ll1eer. 

Ferry Vessels o r 

MOD Us 

7 2 1 2 

Chlt'!f Eng in eer , 

M ln tll <ll s a ll Vessels 

177 112 2 99 

A,s lstanl Engm eer. 

Minerai & 0 ,1Vessels 

20 5 3 5 

Staff Officer Certificates of Registry
 

Surgeo n 10 Pur ser 6 Sen ior Ass.stant 

Pur ser/HM 

1 

Pro fesslorl al Nurse 8 PurserlPYA 0 Jun ior Assistant 

Purser 

18 

( hIef Purser 8 Pursen HM 0 Ju nio r Assistant 

Pur ser/PYA 

0 

Chl~f Purser/PYA" 1 Senior AsSIstant 

Pu rser 

0 Jum or ASS lst3nl 

Purser/H M 

6 

Chief PoJrser/HM " 0 Ser uor A SSistant 

Purser /PYA 

0 

• PYA - p.hysician's Assistant 
H HM - Hospital Corpsman 

Operator Licenses 

Issues Endorsements Failures Renewals 

Sma ll Passenqer 

Vesse ls (Ocean) 

5139 983 231 2504 

Sm all Passen qer 

Vessels (Inldlld) 

2945 20 5 337 1038 

unmspected 

Passenger Vessels 

3147 153 436 1685 
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Radio Officer License 

Issues Endorsements Failures Renewals 

RadIo Offrcer 30 12 no nu m ber g iven 265 

Summary of All license Transactions
 

Issues Endorseme nts Failures Renewals 

Deck (Less OU 1V & 

2/( OUTV') 

3053 1664 108 4570 

OUTV s 21C OU TV ~03 159 60 1625 

Eng ineer 2038 576 66 3913 

Stafl O lt icer 62 nra nla rva 

Operat or (SPV & 

UPV" ) 

11,231 1341 10011 5227 

Radio Officer 30 12 'lla 265 

Rada' Observer nla 3513 n/e 'lla 

TOTALS 6.9 17 126, 
l 

1238 15.6 10 

TOTAL All TRAN SACTI0 N$ 41,030 

* OUTV & 21eOUTV· Operator. Uninspected Towing Vessels and Second Class Operator, 
Uninspected Towing Vessels 

** SPV & UPV - Small Passenger Vessels and Uninspected Passenger Vessels 

Comparison 

1983 1984 1985 1986 

t icenses 

Issued/Renew ed 

32.337 ~).3111 29,980 32 .527 

Endorsemen ts 2767 2589 333 1 3752 

Fail ures 9980 6981 523 1238 

Radar Obse rver 35~2 3064 829 351 3 

TOTAL 

TRANSACTIONS 

48.636 37.948 42. 125 41.030 
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Navigation and Vessel Inspection
 
Circulars
 

The [01lowing ~ a vigation and Vesse I 
Inspection Circulars (NVICs) is sued prior to 
January 1, 1988, are in effect: 

#7·56, Manned LST:;; Structural Reinforcement 
and DrydGckil\g~ HuH Inspection Requirements 
($2.50) 

#10-60, Placards, Forms, and Instructions 
Rcq ui red to be Posted Ahoard Vesse Is; A1tcrna te 
Mater ia ls and Methods ($1.75) 

;\'_- .\,\\'\ ~~t.\:'1 \\~'t~ ~\l't~ ~~'t \)\)'t~';~~ 
Inflatable Life Rafts Held in Storage ($1 .75) 

# 2-62, Watertigh t Bulkheads in All Inspected 
Vessels > Maintenance of Water ti ght. Int.egrity-

($ 1.75) 

#9·62, Liquefied Compressed Gas Cargo I lose 
($1.75) 

# 1-63 , Notes on Inspection and Repair of 
Wooden Hulls ($4.75) 

#2-63, Guide for Inspection and Repair of 
Lifesaving Equipment ($4 .75) 

# 11-63, LS'l'f; as Un ma nned Barges; Structural 
Reinforcement and Drydocking; Iful l Inspection 
Hequirements ($2 .50) 

#1 -65,24.0' 708.0' 70 3.58' Steel Lifeboats with 
Removable Interiors, Oar-Propelled (App. No. 
160.035/398/0), Iland-Propelled (App. No. 
160.035/41110), and Motor-Propelled (App. No . 
160 .035/412/0) Manufactured by We lin Davit & 
Boat, Perth Amboy, New Jersey, Replacement of 
Short Breast Plates ($2 .50) 

# 10-65, Stability Determination in Capsizing 
Cases Involving Uninspected Vessel s ($1.75) 

# 1-66, Requirements for Hull Structural St.eel -
Structural Continuity ($1.75) 

#3-66, Dual Gross Tonnages; Application of 
($1.75) 

#3-67, Alterat ion of Ship's Structure Which 
May Affect the Adequacy of Installed Safely 
Devices \$\75) 

#4-67, Application of Incombustible Insulation 
Requirements and Identi.fication of Approved 
Materials ($2.00) 

#3-68, Tensile Fasteners ($2 .50) 

#4-68, Protective Equipment Required for 
Firemen's Outfits ($1 .75) 

#7-68, No te s on Inspection and Repair of Steel 
Hulls ($4 .50) 

#8-68, Classifica tion of Vessels as Sel f- P rope lied 
($2 .00) 

#1 ·69, Automated Ma in and Auxiliary 
Machinery ($2,75) 

#2-69, Submission of Reports lor the Shipment 
and Discharge of Seamen Not Shipped or 
Discharged Before a Sh ipping Commissioner; 
Information Concerning ($2 .25) 

#3-69, A Nomograph Method of Calculating 
Available GM ($2 .75 ) 

#4-69, Inclusion afSocial Security Numbers on 
Certificates of Discharge and Discharges for 
Masters ($1 .75) 

#8-69, impulse-Projected Rocket Type Line
Throwing Appliances ($2.00) 

# 12-69 , Special Examination in Lieu of
 
Drydocking far Large Mobile Drilling U n its
 
($2.00)
 

#4-70, Powder Loads for Lyle Type Line 
Throwing Guns ($1.75) 
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#6-70, Fi xed F ir e E xt ingu ishing Systems for 
Use in Ga lley Ve n t ila ting Equipment ($1.75) 

#7-70 , Ma r in e Type Portable F'ire Extinguishers 
($2.00) 

# 1-7 1, Repa ir of Boiler Safety Val ves ($1. 75) 

#2-71 , P ipe St ress Ana lysi s Calculations; 
P rocedure for Su bm iss ion of($2.001 

#4-71, Valves Employing Resilient Material 
($2 .00) 

# 5-7 1, Inde x to 46 CF'R Part 151 (Certain Hulk 
Dangerous Cargoes on Unmanned Tan k 
Barges) , Subcha pter 0 ($2.75) 

#6-7 1, Monitor ing Carbon Monoxide (CO in 
Sh ip's Ca rgo Spaces ($2 .00) 

# 3-72, Por ta ble Rad io A pparatus, Training in 
Use of($1.75) 

#6-72, Gu ide to Fixed Fire-Fighting Equipment 
Aboard Merchan t Vessels ($5.00) 

#6-72 , CH-l , Gu ide to Fixed Fire-Fighting 
Equi pment Aboard Merchant Vessels, ($3.25) 

# 1-73, P ilo t La dders sed Aboard Merchant 
Vesse ls ($2. 001 

# 3-73 , Intact Sta bi lity Cr iteria for Passenger 
and Cargo S h ips Under 100 Mcl.crs in Length 
($2.75) 

#7-73, Ma in Propulsion Boiler Automation 
($ 1.75 ) 

#8-73, A Iternate Mean s of Determining the 
Weigh t of COz in Fi re Ext.inguishing Systems 
($1. 75) 

# 4-74, Stab ility Informa t ion Required on 
Inspected a nd ninspected Uni te d States 
Vesse l. Receiving a Load Line Certificate and 
Foreign Vesse ls Receiving Form 13 Load Line 
Ce r t. ifica te s ($2. 00) 

#6-74 , El imination of U ns a fe Conditions On 
Board Ta nk Ba rges ($ 1.75) 

#7-74 , Oil -Water Separators; Acceptance of 
($1 .75 ) 

#7-74 , CH -I, Oil-Water Separators; Acceptance 
0[($1.75) 

#2-75, Alteration of Existing Rafts To Comply 
with Improved Inflation Standards ($1.75) 

#3-75, Bulk Grain Cargoes ($3 25) 

#2-76, Damage Stability Calculations for Ta nk 
Vessel s ($1. 75) 

#2 77, Am erican Bureau of Shipping 
Acceptance of Structural Fire Protect.ion 
Approval ($2.00) 

#3-77, Code ufSa fe Prac tice for Ships Carrying 
T imer Deck Cargoes ($3.00) 

#4-77 , Shifting Weights or Counter Flooding 
During Emergency Situations ($1.75) 

#5-77 , Inspection of Hydraulic Starting Systems 
for Lifeb oats and Survival Capsu les ($175) 

#1-78, Autoruution of Offshore Supply Vesse ls of 
100 Gro ss Tons and Over ($2.00) 

#1 -78, CH-1, Automation of Offshore Supply 
Vessels of 100 Gross Tons and Over ($ 1.75) 

#2-78, Bulk Grain Cargu Regulations , 46 CFH 
31.1 0-33,46 CFR 74.10-12, and 46 CFR 93 _20 
($2 .00) 

#4-78 , Inspection and Certification of Existing 
Mobile Offshore Drilling Units ($2.25) 

#4-78, CI-I-I, Inspecti on and Certification of 
Ex isting Mobile Offshore Dr i ll ing Un its ($2.50) 

#2-79, Aluminum Bus Bar5($2.00) 

# 3-79, Lifeboa t Capaci ty on Foreign Flag
Passenger Vesse ls ($2.00) 

#5-79, Inerting a nd Tank Cleaning Procedures 
for Alky lene Oxide Containment Systems 
($2 .25) 

Proceedings of the Marine Safety Council- October 1988 



201
 

#5 -79, ell I , Incrting and T un k Cleaning 
Procedures for Alk ylcne Oxide Containment 
System s ($ 1.75) 

# 1-80 , Inspection of Vik in g On-Load Rc leuse 
Gear OTI Wate rc ra ft Ame rica Lifeboats ($2.25) 

#2 -80. Poured Metal Socket Connections for 
Lifeboa t Fa lls ($ 1.75) 

# 6-80, Guide to S tructura l Eir e Protect ion 
Aboard Merchant Vessels ($5.50) 

#7 ·80 , Use of Fire De te ction Systems Which Are 
Net Approved Vrider <1G CI"I{ 161 .002 ($1 .75) 

#8 -80, Fire Hazard of Polyurethane and Other 
Organi c Foa ms ($2 .00) 

#9 -80 , Servicin g Requi reme n ts of Inflatable Life 
]{afts ($1.75) 

# 11 -80, St ru ctural Plan Rev iew Guidelines [or 
Alum inu m Small Passenger Vessels ($4 .75) 

# 13-80 , l3rcat.hing Apparatus for Tank Vessel s, 
($ 1.75) 

# 1-81, Gu ida nce for En for cement of the 
Requirements of the Port a nd Tanker Safety Act 
0[1978 (PTSI\) Pertaining to SRT, CRT, COW, 
lOS,Steer ing Gear, and Navigation Equipment 
for Tank Vessels ($5. 00) 

# 1-81, CII -I, Guidance for Enforcement of the 
Requirements of the Port and Tanker Safety Act 
of 1978 (PTSA) Pertaining to SBT, CRT, COW, 
lOS, Steering Gear, and Navigat ion Equipment 
fur Tank Ves se ls ($2 .00) 

#2-81, Coa st Guard In spection Gu idance 
Regard in g Integra ted Tug Barge Co mbination s 
($2.:>0) 

# 2-8 1, CII -I, Coast Guard Inspect ion Guidance 
Regarding In te grated T ug Barge Combin at ions 
($2.50) 

#5-81 , l .itcratu re Concerning Hazardous 
Cargoes ($2_50) 

#G-81, Lifeboat We ighLTests ($2.00) 

#8-81 , Initia l and Subseq uen t Inspecti on of 
Uncertificated Exi s ting' Offs hore Supply es sels 
Under P. L. 90 -378 ($2.501 

#9-81, Coas t Guard Gu ida nc c Hcga rd ing 
Shipboard Helicopter Facilities ($2.25) 

# 10-81, Coast Guard Certi fica tion a nd 
Inspec t ion of Cur ta in Categories of E xisting 
Vesi;p.ls ($4.71)) 

#10-81, CH-J , Coast Gu ard Ce r tifi ca t ion and 
Inspection of Certain Categories of Exis ti n g 
Vess el s ($\.75) 

# 14-81, Stability T ests: Waiving- of Fo r "Sisler 
Vessel s" ($2.25) 

# 15-81, Guidelines for Conducting Stabil it y 
Tests ($4.75) 

#2-82, Letter Form Temporary Cert ifica te of 
Identification/Servi ce (N/C) 

#4-82, Uninspected Com me rcia) Vesse l Safety 
($2. 25) 

#5-82, F ixed Ballast ($2 .25) 

#6-82, Servicing and Inspection of Infla tab le 
Life Rafts Utilizing Volu ntary T h ird Pa r ty 
Inspection Originations ($1.75) 

#7-82, Sample Forma t of Vessel 0 1' Fac il ity 
Station Bill ($2.25) 

#8-82, Load Li ne Certificates ($1. 75) 

#9-82, MSD Cer tification ($2.25) 

#10-82, Acceptance of Plan Revie w a nd 
Inspect ion Tasks Performed By the Ame ri ca n 
Burea u of Shipping for e w Cons t r uct ion or 
Major Modifications of V .S. F lag Vesse ls ($2.75) 

# 10-82, CJ-I -l .Acceptance of P lan Re view a nd 
Inspection Tasks Performed By th e Arner ica n 
Bureau of Shipping for N e w Construction or 
Major Modifica tions of U.S. F la g Vesse ls ($ 1.7 5 ) 

# 11-82, Deck foa m Sys tems for Po lar So]ven t s 
($2.75) 
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# 12-82, Recommenda t ions on Con tro l of 
Exeess ive Noi~c ($3 .75) 

# 13-82 , Cross Reference Lis t betwee n the IMO 
Chemical Code and 46 CFR Part 153 ($3 .00) 

# 14-82, Regi on al Exam ina tion Centers ; 
Administra t ive Policy for t he Issuance of 
Merch an t Marine Licenses and Certifica tes 
($2 .25) 

# 16-82, Appea l of Coa s t Gu ard Com mercial 
Vessel Deci s ions and Actions ($2.00) 

# 17-82, Intact St a bility of Smull Vessels; 
Recommendations ($2.00 ) 

# 18-82, Form B Load Lines : Procedures for 
Issuance of Certifi ca t es ($2 .50) 

# 1-8::1, Pa in ters for Li fe F louts and Buoyant 
Appa ra tus ($2 .50) 

#2 83, Sm it h & Wesson Lin e T hrowin g Rockets 
($1. 75) 

# 3-83, Voluntary Qu al ification s for 1] .S. 
Merchant Marine E n t ry Ra t ings ($1 .50) 

#5-83 , U n ified In terpreta ti on s of the 
In ternat ion al Co nvention on Load Lines, 1966 
($3 .25) 

#6-83, Ad measurement of Vessel s in 
Accordance with the Rules of th e In terna tional 
Convention on Tonnage Measurement of Ships, 
19G9/$2.25) 

#8-83, Guidance for Compliance with Annex I of 
the International Conve ntion for th e Prevention 
of Pollut ion from Ships, 1973 , as Modifiod by the 
P ro t.ocol of 1978 Re lat ing T hcroto (MAl{P OL 
731781($3.75) 

1t9 83, Co as t.Guard Gu idance Regardi n g 
Ruqu ire rnen t for Cha r ts and Publica t ions ($ 1.00) 

It I0-83 , Stabil ity Ap pro va l a nd t he Issuance of 
Stabi lity Lette r s ($1.00) 

# 11-83 , Reg"u lati on s fo r Very Large 46 CFH 
S ubchapte r T Pa ssenge r Vesse l» ($1. 2 ,~ ) 

#12-83 ,lntact Stabi li ty ofTowing and Fish ing 
Vesse ls ; Resea rch Res u lts ($ 1.25) 

# 13-8 3, Coa st G ua rd Rete n t ion of Com mercial 
Vessel Plan Review Case Files ($1.00) 

# 1-84, Lack of Topstitc hi ng on Some T yp e I 
Persona l F lota ti on De vices (PFDs) ($1. 00) 

# 2-84, Amendments t o the 1974 Sa fety of Life at 
Sea (SaLAS) T rea ty ($) .00) 

#3-84, Acce ptance of S tability Related Re view 
Perfor med by t he Am eri can Bureau of Shipp in g 
for New U .S. f la g Vessel s ($1.00) 

#4-84 , Equi va len t Deter minu tionfo r Existi ng, 
Installed Oil-Wa ter S ' pa ra Lors Which [[ave i\ot 
Received U .S. Coas t Gu a rd Approval ($1.00) 

# 5-84 , Accep ta nce of Cer t ific ,~ tes of 
Admeasur e ment lssucd by th e .A. mer ican 
Burea u of Sh ipping ($ J 00 ) 

#G-84, Autom ated M ain a nd Au xiliary 
Much inm-y ; Supple men tal Guidance on ($1.00) 

# 7-84, Outer Co ntinenta l Shc lf (OCS) 
Citizenship Require men t ; Exemptions fr om 
($1. 00) 

# 8-84, Recom menda t ions for the Subm it ta l of 
Merchant Vessel Pl an s and S pec ifica ti ons 
($1.00) 

# 9-84 , Elcctr-icul ln st alla tions in Agricultural 
Dust Loca ti ons ($1.00) 

# 11 -84, Guide lin es for Ne w Con s t ruct ion or 
Major Modification of U.S . Flag Vessels in 
Foreign Shipyards ($ 1.00) 

# 1-85 , Fire Safety Standa rds for Foruign 
Passe n ger Vesse ls ($1.75) 

#2-85, j oti licaLion to the U .S. Coast Guard for 
En force me n t of Load Line Requ ire me n ts ($1.75) 

#3-85, Bu lk Liqu id Cargo Findi ng A id ($ 1.75) 

#4 85 , Reca lls and Other Cor rec tive Measures 
for Lifesavin g Equ ipme nt ($1. 7 5) 
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#4 ·85 , CI I-I , Rcca lls and Othe r Cor recti ve 
Measur es for Lifcsa vi ng Equipmen t ($2.00) 

# 4 8fi, CI I-2, Recall s and Othe r Correct ive 
Measures for Lifesa ving Equipment ($2.00) 

# 10-8fi , Overs ight of Technica l a nd 
Admi n istrative Aspects of Load Line 
Assignment ($1 .75) 

# 11 -85, Coast Guard Guida nce Hegard in g 
I{equiremenls for Automa t ic Radar P lotting Aid 
(ARPA) a nd De vice to Ind ica te Speed and 
Distance (Speed Log) ($ 1.75) 

# 1·86 , Shipmen t a nd Disch a rge ofSea mc n 
1$2.00) 

#2 ·86 , Si mplified Measure ment of Vessels 
1$2.UO) 

# 3-86, J us t ifica ti on Requ ire men ts for 
I':xemption of Wa te r -Ba ll as Spa ce s from 
Inclusion in Vesse l Gross Ton nage ($2.00) 

#4 -86, Hydraul ic Rel ea se Un its for Life Ra fts , 
Life Floa ts , a nd Buoya n t Appa ra t us , a nd 
Altern a te F loa t-Free Arrange ments ($2.00) 

#5 ·86, Voluntary Standa rds for U.S. 
Uninsp ected Cornm rcia l F ishi ng Vessels 
($11.00) 

#6 ·86, Su itabil ity of Certa in Ad ult Life 
Preserv ers for Ch iIdren We ighing 75-90 Pounds 
($2.00) 

#7 ·86 , Infor ma t ion on t he Adequacy a nd 
Currency of Nauti cal Cha r ts ($2.00) 

#8 ·86, Coas t Gua rd Re la tions hips wit h 
Classi fica t ion Soc ieties for U.S. Fl ag Vesse ls 
($2.00) 

#9 ·86, Gu idance lor Issu ing In te rna t iona l Oil 
Pollution Preven t ion (l app) Cer t ifica tes Un der 
Annex I of the International Convention for the 
Pr evention orPo llu t ion from Ships, 1973, As 
Modified by t he Protocol of 1978 Rc lating 
Thereto (MARPO L 73178) ($2.00) 

#1 0-86, Equi va len ce to Mini m u m Hew Height 
Requirements for Load Line Ass ignmen t ($2.00) 

# 11-86 , Guide lin es Governi ng the Usc of 
F iberglass Pipe WGP ) on Inspected Vesse ls 
($2.00) 

# 12 ·86 , Rep hll'l!l11 cn t of F la me Sa fe ty Lamps 
wi t h Combinati on Oxygen/Combus t ib le Ga s 
Ind ica tors ($2 .00 ) 

# 13-86, Use of Unde rwr- ite rs Laboru tor ies (U L) 
Listed Fire Ex tinguishers ($2.00) 

# 1-87, In stallation of Retrorefl ective Mate r ia l 
on Lifesaving Equipment ($2.00) 

#2-87 , Domestic Burge T ransportation of 
Radiouct.ive Ma teri a ls/ Nuclear Waste ($2.00) 

#3-87, Im plementation of 1983 SOLAS 
Amendments on Lifesaving Appliances and 
Arrangements ($2.25) 

# 4-87, Repor t of In adequa te Recep ti on Facilit ies 
($2.00) 

# 5-87, Gu idance on Imple men tation of An nex (I 

of t he MA RPOL Protocol of 73178 for Vessels 
Carryi ng [ox ions Liq uid Substances (N l. S) in 
Bulk ($2.00) 

#6-87, Recommended Procedures for Control of 
Asbestos and Other l{cspil"Htor'Y I Ia zards On 
Board Merchant Vessels, Outer Contin ental 
She lf<OCSI Faciliti es, a nd Deepw a ter Por ts 
($2. 50) 

# 7-87, Guidance: on Waterborne Transport of Oil 
F ie ld Wa s tes ($2 .00) 

# 8-87, Notes on Des ign, Cons t ruc t ion , 
Inspect ion, and Repa ir of Fiber Ruinforccd Plast 
WRP) Vessels ($3.50) 

COMPLETE SET; $322.25 

Current ca lendar yea r NVICs (I 988) are 
a vailable through the s ub sc r ip t ion and ordering 
service of til e U .S. Governmcnt Printing Office. 
The a n nua l subsc ript ion fee , payabl e in advance, 
is $1 4.00, $1 7.50 if ma iled to a foreign a ddr ess . 
Any individua l or organ iza t ion de s iring to 
receive future NVICs s ho u ld toward t.he 
subscription form below, along with the 
appropriate payment, to t he Superintcndcnt of 
Documents, U .S . Government Printing Office, 
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Washington, DC 20402. Checks or money orders 
shou ld be payable to the Super- in te ndent of 
Documents. The si ngle copy price for 1988 
N V ICs is $1. 75 domestic, $2 .19 foreign . 

Submit requests for hack issues ofN VICs (1987 
and earl ier) to the U.S . Coast Guard . Payment 
for t hese orders of back issues may be made on ly 
by check or money order, in advance in U .S . 

dollars, payable to "Treasury of the United 
States ." Requests indicating the nurnberts) of 
the specific Circularfs) desired should be 
addressed to (back issues only) : 

Commanding Officer 
Marine Safety Center 
2100 Second Street, SW 
Washington, DC 20593-0001 

Chemical of the Month Scott Rogerson 

Propionic Acid 
This month's chemica l by itselfcan be 

extremely dangerous in a ll forms , When 
mixed with calcium or sodium to form the 
salts of propionic acid, however, it is used to 
prevent mo ld in bakery goods and cheese. The 
salts are part. of a group cal led propionates and 
have been widely used in the food industry 
since 1956. They are white, free-flowing, 
readily soluble powders with it slightly cheesy 
Flavor that. blends well with the taste of most. 
foods . Though propionates have Ii ttl e effect on 
yeasts and most hacteria , they do prevent 
growth of the bacter ia that cause "ropiness" in 
bread dough. 

On the other end of the spectrum are 
the propionibucteriaceae, or "prop ionic acid
forming bacteria ." Some 11 species are 
includ ed in this genus. The bacter-ia form 
propionate, acetate and carbon dioxide by the 
fermentation of lact ate. 

Propionic acid bacteria have been 
isolated chir-Ily from cheese, milk, and other 
dairy products. They are particularly 
abundant in Swiss (Emrncnta ler) cheese. The 
ca rhon dioxide gas produced in chemical 
reactions is res pons ible for the formation of 
the characteri stic holes in t.he cheese , and the 
sharp naval' is partially attributable to the 
presence of propionic acid. 

S cull R og erson wa S il Third C/o" .< Cadet tit th« Coall/ 

Guard Acade my when Eewrote this article for LCDR J. J. 
Kiebner '« haza rdous materlal•• tran sportation class . 

Th e first step in dealing with an 
accidental discharge of the acid is to shut off or 
eliminate all possib le ignition sources. The 
next step is to stop the discharge . Anyone 
working in the area should be wuaring a 
chemical protecti ve suit (incl udi ng rubber 
gloves and face s h ie ld) and should be using a 
self-contained breathing apparatus. If 
possible, large spills should he covered with 
soda ash or sodium bicarbonate. The National 
Response Center shou ld be called (800,424
8802), as should the local fire department. 
Local health and pollution control agencies 
should be notified, and in the case of a spill in 
natural waters, wildlife officials and openltors 
of ncarhy water intakes should also be 
notified. 

For a small spill , mix soda ash and 
small amounts of water. Cover the spi II a nd 
scoop up Lite mixture. The site then should be 
washed thoroughly with soda ash solution . 

In case of exposure to the acid a doctor 
should be notified. If exposed to the vapor, the 
victim should be moved to fresh air, and 
arf.ificial respi ration should be applied if 
breathing stops . If contact is made with the 
liquid, all contaminated clothing should be 
removed and the affected area should be 
gently flushed with water for 15 minutes. 

The chemical is regulated by the Coast 
Guard as a Subchapter 0 commodity for 
shipment by tank barge and tankship (Pa r ts 
151 and 150, respective ly , of Title 46 of the 
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Code of Federa l Regulations). The Depa r tm ent 
ofTrunspo rtatio n regul ates propion ic acid as 
corros ive a nd requi res that it be labeled as such. 
It. is found on page 8206 of the International 
Dan ger ous Good (lMUG) Code a nd is ass igned to 
l Iaxard Class 8 by the International Mari t ime 
Organization . 

Chemical Name: Propionic Acid 

Synonyms: ethyl carbonic acid, metacetonic 
acid , methylacetic acid, propanoic acid 

Physical Properties 
boiling point : 1410C (2860F) 

freezing point: -210C {-60F) 

vapor pressure : 200C (68oF) 2.5mmHg 
vapor density (air = 1): 2.56 

Flammability Limits in Air : 2.9% 

Combustion Properties 
flash point: 1400F
 
autoignition : 9550F
 

U.N. Number : 1848 

CHRIS Code: PNA 

Cargo Compatibility Group: 4 (Organic 
Acids) 

"Can't you Just relax on your leave Instead 01 trying 10 

guess how many mistakes your crews are making?" 

Nautical Queries
 

The follo wing items are exa mples of 
quest ions incl ude d in th e T hird Male througli 
Master exa mina tions and th e Third Ass istant 
Engineer through Chie f Engineer examinatio ns : 

Engineer 

1. Which s ta teme nt is t ru e concerning fire hose 
in the engine room of a tank vessel? 

A.	 It mu st be pai nted or branded with the
 
name of the s h ip.
 

B.	 :\" atiuna l Standard fir e hose coup ling 
th reads sh all be used havin g 9 threads per 
inch for 2-l/2 . inch hose and 7- 112 th reads 
per inch for 1-1/2-i nc h hose . 

C.	 In heavy weather, t he hose may be
 
re moved tem porarily fro m the hydrant.
 

D.	 All of the above. 

Reference: 46 CFR 32.05-5 

2. Dissolved and s uspe nd ed so lids in boiler
 
water are kept at minimu m lev el s by .
 

A.	 using on ly volatil e che mi ca ls 
8 .	 blowing down th e boil er fre quen tl y 
C.	 trea lin g th e boi ler wa tel" with pho spha te s 
O. introducing oxygen sca venging ch emical s 

into th e bo iler wat er 

Reference: NAVI' i'; }{S I O!) :~6 · D, )lIJil,'rma n I 
&C 

3. At high pressures , a n O-I'ing has u te nde ncy 
to extrude into the clearance sp ace between 
mati ng parts or a hyd rau lic actuato r. Wh at 
component prevents th is? 

A.	 Doubl e seal ring 
B.	 La the cu t ri ng 
C.	 13 ack-up ring 
D.	 Sta tic wash er 

Reference: Oster , Bas ic Appli ed Flu id Power 
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4. Which diesel e ng ine cylinder liner has 
internal cooling water passages? 

A.	 In terna lly finn ed line r 
R.	 Externally finn ed liner 
C.	 Wet liner 
D.	 Integral liner 

Reference: Stinson, Diesel Engineering 
Handbook 

5. When a fluorescent lamp fails to light the 
trouble ran be in the _ 

A.	 lump 
B.	 starter 
C.	 ballast 
O.	 any of the above 

Heference: Hubert, Preventive Maintenan ce of 
Electrical Equipment 

Deck 

1. The AM VER system requires . 

A.	 sai ling plans to be sent within 8 hours of 
departure 

B.	 more frequent reports in heavy weather 
C.	 arr-ival reports to he sent within 8 hours of 

arrival 
D.	 a position report within 24 hours of 

departure 

Reference: Radio Naoigational Aids 

2. Which of the following s te ps should normally 
be taken first by those who have boarded a 
l ife boa t in a n em ergency s ituati on'? 

A.	 Rationing food a nd wa ter s upplies. 
B.	 T aking an ti -seasi ck ness pills . 
C .	 Detcrm ining posi t ion a nd closes t point of 

land . 
D.	 Checking pyrotechnic supplies. 

Reference: Seaman's Internationa l U nion, 
Wal er S urlJ ill(L! Manual 

3. A patient in s hoc k s ho u ld he pl aced in wh ich 
poaition? 

A.	 I lead up and feet down . 
B.	 Head down and feet up. 
C.	 Flat on back with head and feet at th 

same lev e l. 
D.	 Arms above the head. 

Reference: Ship's Medical Chest; Medica l A id 
alSea 

4. What is the mark on a lead line indica t ing 3 
fathoms? 

A.	 While linen rag. 
B.	 I{cd woolen rag. 
C.	 Three knots . 
D.	 Three strips of leather. 

Reference: Turpin, Merchant Ma ri ne Offi cer 's 
Handbook 

5. Wh ile at your li fe boa t.s tation , you hea r <l 

signal con si s t ing of one s hor t blas t of the 
whistle . This ind ica tes 

A.	 abandon s h ip 
B.	 com me nce lowering boa ts 
C.	 stop lowering boats 
D.	 secur e from boat sta tions 

Reference: 46 CVH 97 .1~ I.') 

Answers 

Engineer 
I -A ; 2·D; 3 -C; 4-0 ; 5-D 
De<:k 
1-0; 2-B; 3-B; 4-0; 5 B 

If you have U rt ) ' q u esl io n s concerning 
"Nautical Querles. ~ pl ease contact Cornmaruii ng 
Of{i.cer , U .S. Coast (Iuard inst it ut e (m vp) , P.O. 
Substat ior: 18, Oklahoma City, Oklahoma 73/ 69 : 
telephon e (405) 686 -44 J7.r 
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Keynotes
 

Final Rule 

eGO 87-031a. Posting Requirement for Placard 
of Lifesaving Signals and Breeches Buoy 
Instructions, Form CG-811 (July 22) 

The Coa st Guard is a me nding its 
rcgulat ions r equir in g me rch a n t vesse ls to post 
Furin CG-lH I , entitl ed "Lifesaving Signals, 
Helicopter Recovery Procedures , and Breeches 
Buoy lnstruct ions," in the pi lothouse and 
sevorul oth er loca t ions throughout the vesse I. 
This rule wil l a me nd the regu lations by 
removing th e requiremen t tha t Form CG-Sl1 be 
posted in va rious locations throu ghout the 
vessel, and req uir e only t ha t it be re adily 
availuble to t he deck officer of the watch , This 
action reduces the bu rde n on the public of 
posting a nd mainta ining several copies of Form 
CO-811 and a lso reduces Coast Guard operating 
costs for pri n t ing, stocking , distributing, and 
inspec t ing the document. 

The cffccti Vf.> date is .Ju ly 22, 1988 , For 
further information, contact the Coast Guard's 
Office of Marine Safety, Security and 
Environmental Protection, telephone (202) 267
1055. 

CGD 88-051, Delegation of Authority Under the 
Comprehensive Environmental Response, 
Compensation and Liability Act (CERClA) as 
Amended by the Superfund Amendments and 
Reauthorization Act (August 11) 

These rules de lega te authority to Coast 
Guard officia ls to perform pollution response 
funct ions un der t he Comprehensive 
Env ironmenta l Response , Compensation, and 
Liabili ty Act of 1980 (C ERC LA), as amended by 
the Su pe r fund Amendments and 
Rea uthor iza t ion Act of 1986 (SAKi\). These 
law s provide author ity to respond to releases of 
hazardou s subs ta nces , pollutants, and 
contaminants into the environment. The 
delegations will allow filed commands to 

respond rapidl y to releases from ves sel s and 
faci liti es in the coastal zone. 

The offecti ve date is A ugu st 11, 1988 . For 
more information, contact LT Dan R. 
Williamson , (2021 267-04:1 -1. 

CGD 87-016, Emergency Position Indicating 
Radio Beacons for Uninspected Fishing, Fish 
Processing, and Fish Tending Vessels (August 
11) 

The Coast Gu ard is amending the 
uninspected vessel regulations by requiring' 
emergency position indicating radio beacons 
(EPI Rl1s) to be carried on uni nspect ed fishing, 
fish processin g, and fish tender vessels operating 
on the hi gh seas. The Coast Guard 
Authorization Act of 1986 a me nded the shipping' 
la ws of the L. nitcd St atcs by requiring t hose 
ves.~c I::; to ha ve t he number n.nd type of EPrREs 
prescribed by regulation . By implementing the 
law , the regulations will ensure rapid and 
effective search and rescue during emergency 
situations. 

The effective dale is October :3 , 1988 , For 
further informa tion, cuntad LCD/{ Stanford W. 
Deno, cW2) 2G7-1444. 

eGO 84-024. Intervals for Drydocking and 
Tailshaft Examination on Inspected Vessels 
(August 24) 

The Coast Guard is amending the 
intorva ls bet ween drydock and tailshaft 
examinations by extending them in most cases 
for certain c lasses of vessels. These changes wi JI 
dec rease the cost incurred by t h e marine 
industry in meeting these examinat ion 
requirements and align t he intervals with those 
specified by the various classifi cation societies 
and the inte r va ls currently under consideration 
i nlerna t iona lly. 

These rules are eITecti ve on September 
23,1988. For more informat ion, contact LeUR 
Geoffrey D. Powers, (202) 267-1185. 
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Advance Notice of Proposed
 
Rulemaking
 

CGD 88-011, Private Electronic Aid to Marine 
Navigation (July 22) 

The Coast Guard is con s idering amending 
its regu la ti on s to pe rmit pr iva te radio aids to 

mari ne naviga tion . Presen t regu la t ions prohibit 
a ll private rad io a ids , with the exception of radar 
beacons and shore ba sed rada r stations, and may 
unnecessa r ily re str ict the ma r ine r from making 
maximum use of a va iJab le tech nology . The 
Coa st Gua rd wi ll also be examining the 
regulati ons perta ining to vessels that are 
req ui red to cur ry an electro n ic posi t.ion fixing' 
devic ' . T he Coast Gua rd is reques t ing 
commen ts in t hese a reas Lo assist it in drafting 
new regul a t ions . 

Commen ts mus t be received on or before 
December 2, 1988. a nd shou ld be ma iled to 
Commandan t (G-LRA-212 1) (CG O 88-011), U.S. 
Coas t Guard, Washington, DC 20593-0001. For 
further infor ma ti on, con tact LT George f J. Self, 
.Jr., (202) 267 -0287. 

Interim Rule with Requests for 
Comments 

CGO 81-101, Pollution Rules for Ships carrying 
Hazardous Liquids; Interim Rule (August 1) 

The Coast Guard is mak ing some changes 
Lo its regul ations that implement Annex II of the 
1978 Protocol to the International Convention 
for the Prevun Lion of Po 11 uLion fro In Sh ips, 1973 
(MARPOL 73178), These cha nges correct some 
errors and di screpa ncies between the 
regulations a nd Annex If ofMAH.POL 73178. 
The changes in this interim rule al ign the 
regulat.ions wit h t he conventi on . 

T he effect ive da le is August 31, 1988 . 
Commen ts m us t be s ubm itted on or before 
September 15, 1988. to Commandant lG-Ll{A
2/211 (CG D HI 1011, U.S . Coast.Guard, 
Washington, OC 20593-0001. For fur ther 
information , con tact Mr. Robert M. Query. (202) 
267-J 217 . 

Request for Applicants/Applications 

eGO 88-068, Chemical Transportation Advisory 
Committee; Request for Applications (August 
17) 

The Coast Guard is seeking applications 
for appointment to membership on the Chemical 
Transportation Advisory Committee (CTAC). 
This committee advises the Chief, Office of 
Marine Sa fety , Security and Envlronrnentul 
Protection on regulatory requirements for 
promoting safety in the transportation of 
hazardous matcria ls on vessels and the transfer 
of these materials between vessels and 
waterfront fa cil it ies . 

Applications will be considered for eight 
expiring terms and any other existing vacancies. 
To achieve the balance of membership required 
by the Federal Advisory Committee Act, the 
Coast Guard is especially interested in 
appl ications fro m minorities and women . 

The Committee usually meets at least 
once H year in Washington, DC. with 
subcommittee mee t ings fo r specific problems on 
an as -required basis . 

Requests for applicut.ions s hou ld be 
rece ived 110 later than December 1, 1988. Apply 
to Commandant (G-MTfl -l), U.S. Coast Guard, 
2100 Second sr., SW. Washington , DC 20593
0001, or call CDH Ronald Tanner, (202) 267
1217. 

Interpretation of Rules 

CGO 88-062, Ventilation Penetrations of Fire 
Rated Boundary Bulkheads (August 23) 

Thi s notice clarifi es existing Coat Guard 
and interna tional re gul a ti ons concerning 
ventilation penetrations in fire rated boundary 
bulkheads. Various appeals from vessel 
construction requirements have revealed that 
the regula tions arc be ing mismterpretcd by 
portions of the domestic shipbuilding industry. 
The in tended effect of this Noti ce is to 
demonstrate that return air duets wh ich are not 
connected to t.he venti lat iun s ys te m . called 
balancing or jumper ducts, whi ch pcnctrntc fi re 
rated boundary bulkheads, are prohibited . TIH~ 

result will be a savings in time and cos ts 
associated with correcting the impermissible 
penetra tions. 

For furth er in for ma t ion, contact CDn 
Gordon 0. Marsh, Chief, Ship Desi gn Branch, 
telephone (202) 267-2997. 
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Check Your Reach Rods
 
Reach rods allow t he 

ma nua l op 'ration of remote 
va lves that arc important for 
ba llas a nd other sh ip's 
sys tems. In many ca se reach 
rods prov ide the only me a ns of 
turn ing va lves that a re located 
in the same compartme nt t hey 
support . I t is the refore 
possible foroa tank to be flooded 
without a ny discharge 
capability if these rod s pa r t . 

Recent ly, a vesse l 
discovered the importance of 
ma inta in ing reach rods when 
it repor t that four of the rods in 
the forepea k ba lla s t tank we re 
shea red while the fo repca k 
was open to the sea. The 
ba llas t line-up was such that 
neithe r the forepeak ballast 
pump, no,"the ed uctor to the 
fir e mai n cou ld be used to str ip 
the ta nk . T here wa s no way to 
cha ng e th is line-u p s ince the 
reach rods had fa iled . In 
addition, portable pumps were 
not adequa te to keep up wi th 
the in gress of sea wa te r. T h is 
allo w ed the forepeak 1.0 flood to 
the level of t he vesse l's forward 
draft . 

To solve t he p rob lem , 
the ship was t rimmed by the 
stern , lower ing the forepea k 
innage to a manageable leve l 
for ta nk en try wh ile the vesse l 
was in por t. Wurk ing in 5 fee t 
of wa te r, a d iver bypassed the 
seve re d re ach rods a nd lined 
up the sys tem for di scharge so 
t ha t t he tank co uld be s t r ipped 
and secured. A11 reach rods 
were then ins pected and 
rep a ired. 

Of cou rse, all four re ach 
rods di d not s hea r 
s im ul taneous ly . T hey 
undoubtedly fa iled one at a 
time un t i l s udde n ly th e re wa s 

no re ma in ing capability to 
ba lla s t t he forepeak . T he 
situa tio n wa s further 
complicated by the fact tha t 
the last reach rod failed whe n 
t he sy ste m wa s lined up for 
flood ing. 

T hi s avo idable in cid nt 
shows what ca n go wrong when 
defec t ive eq u ipmen t. is not 
repa ired im med ia tel y. A "wait 
until tomor ro w" a t t itude is 
extr eme ly da nge rous . 
Forepeak rea ch ro ds arc 
exposed to salt water corrosion 
and significa n to rq u ing 

stresses. W it hout prope r 
maintena nce they will 
undoubtedly se ize or shear 
aga in. Every vessel should 
ensure all reach rods are 
prope rly lubri cated and 
mai nta ined to pe r form as 
re q ui red . Neve r com p rom ise 
the vesse l because of poor 
ma intenance, and ne ve r 
pos t pone needed re pairs j us t 
beca use it looks like the s h ip 
ca n "do wit hou t" for a whi le . 

(Reprinted from 
hevron Sa!lly Bulle/in, ,June 

1988.)1 
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