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DRILLSHIP CLOMAR JAVA SEA, 0.NW. 568182,
CAPSTZTHG AND SINMING IN THE SOUTH CHINA
SEA OF 25 OCTOBER 1983 WITH LOSS OF LIFE
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LS Depariment Commandant Washingsan, DC 20593
of Transportation UnHled States Coasl Guard StaH Symbot  G-C/22

Phig:
United Statas (202) 426=2380
Coast Guard 16732 /CLOMAR JAVA SEA

Commandant's Actioo MAR 5 1966
on

The Marfine Board of Imvestigation convened te investipate the
circumstances surroundisg the capsiziep and sicking of the
Drillehip GLOMAR JAVA S5EA, O.H. 5681842, in the South China
Sea, oo 25 October 1953, with loss of life

The report of the Marime Boaxd of Investigation convened to investigate the
subject casualty has been reviewed and the record, iscluding the findings of
fact, conclusions and Tecommendations, 18 approved subject to the following
conments. :

CAUSE OF THE CASUALTY

Generally, causes of marine casualties fall into three categories! human
error, vessel related failures or eaviroumental conditions, Frequently, the
capse 1 pot the result of a single factor but rather ia the rasult of a
sequence of events which culminate ip an aceident., The actual cause of this
casualty and the actual sequence of eveutsé canoot be established with
certainty. However, the most probable cause was 4 result of the following
combination of factors: the shifting of the yessel's cargo, the loss of the
vesael's watertight integrity, a substantial list affecting the vessel's
stability, and finally the severe environmental conditions experienced during
typhoon "Lex.” These factors led to the eventual capsizing and siuking of the
drillehip CLOMAR JAVA SEA.

A contributing cause of the caswalty was the apparent failure of the vessal's
personnel to take appropriate actiom To correct the list,

COMMENTS ON CONCLUSIONS

Conclusion 2. The proximate cause of the casualty canmot be determined., The
most probable cause ie capsizing due to severe environmental conditioms: the
fmpact of oneé OT more unueually large waves, the passage of one orf mOId
unusually large swells, unusual wave or swell periods or aequences, oT &
combinaticn of any or all of those factors, aggravated by the effects of
typhoon=-strength winds.

Comment. This conclusion ig concurred with in part. The probable cauwse of
the casualty cannot be attributed solely to the environmental conditiona at
the time of the casualty. This vessel was designed and constructed to
standards which historically have proved the vessel capable of withatanding
gimilar enviroomental conditions.

conclusion 3. Contributisg to the casualcy was the slgnificant starboard list
which had been imposed on the drillship approximately 30 to 45 minutes before
the 2348 telephone call to Global Marine's Houstom, Texas, offices.  The 1iat
had an adverse effect on the drillehip’'s stability by shifting the center of



gravity and the ceater of buoysncy and decressing the range of positive
stability to starboard. The list was most probably the result ef the shifting

of the drillahip’s cargo of drilling pipe, well casing, riser sections, and
related materials.

Comment. This conclusion is concurred with in part. As the center of gravit
shifted, the vegsel listed to starboard and there was a decrease in thesr y
avallable righting energy and range of stability. The evidence as developed
by the Board i{s inconclusive as to the cause of the list, While it was the
Board's determination that the cause was most likely the result of the
shifting of the driliship's cargo ete., it is not improbable that the list may
have resulted from the loss of watertight integrity from upkoown causes as
well as those causes jdentified in Conclusion 4. Nevertheless, vessel owners
should evaluate the means of securing drilling equipment and stores in

preparation for storm conditione to determine if the current securing methods
are adeguate,

Conclusion 4. Many of the weather deck accesses were not securely closed and
dogged. Lt is poasible that breaches in the watercight integricy because of
improperly closed fittings or atorm damage resulted in minor fleodiag which
aggravated the atarbosrd list and the resultant loss of stability by

introducing both additiomal unbalanced loads and uncontralled free surface
effecta,

Commant. This conclusion is comcurred with., While the actual effects of the
lack of complete watertight integrity resain unknowan for thie casualty, the
importance of malntaining the buoyant wetertight envelope should be stressed.
Io partieulsr, the crew ghould make certain that all closures resmain
gserviceable on & routine baspis and are properly secured during approaching
atorme.

Conclusfon 5. The drillship's stability condition may have been adversely
affected by attempts to cotrtrect the starboard list when the cause of that list
wHg not knowm. Although required as a condition of the Coast Guard approval
of the operating manual, Global Marine had not provided imstructions to the
Magter cautioning against any attemprt to correct any unusual liet or trim when
the cause was not kacwn. That fallure evidencea a vislation of 46 CFR 170.110

and has been referred to the Commander, Fourteeath Coast Guard District for
further investigation.

Comment. Thia cooclusion 1s concurred with in part. The evidence as
developed by the Board remains unclear that the cause of list was not koown to
the vessel peraconel who were attempting to correct it. While the Board
established that the assietant rig mapager did not know the cause of list, 1t
ig not clear that cother ship's perscenel also did not know the cause.

Conclusicon 1%, Wiod conditions at the deill site at 0B0D, 25 October, were
just slightly less severe than forecast. The winds continued to worsen
throughout the day. As the storm center neared the drill site, wiods of at
least 6 kte with gusts te 75 kte should have been anticipated. Judging from
the actyal wversus forecast sea conditions, the HMaster of the GLOMAR JAVA SEA
sbhould have, by late that afternocon, foresses the possibility that wind

condirions significantly worse than those forescast might be experlenced at the
deill site that nighe,




Commént. This conclusion s concurred with in part, By late afterncon on
75 October, the master should have anticipated wind conditions more severe
than the forecest issued at 0730, 25 October, This determination should have
been based not only on the worse than predicted sea conditions, but more
importantly, on the revised weather forecast predicting the storm to pags 20
to 25 miles north of the drillship with winds of &0 knots gusting to 5
knots. The findings of fact de not establisk that the master did mot
anticipate the more severe wind conditions.

Conclusion 20, The GLOMAR JAVA SEA was not moved off the well site, How aond
when the decisicn to stay anchored was made and who made it are not known.

Comment. Thie conclusion 18 concurred with, However, as described in the
Coaat Guard approved operating manual, the responsibility to declde whether to
move the drillship off the well site was that of the master.

conclusion 22. Had the GLOMAR JAVA SEA gotten underway, the effects of the
storm may have been reduced. Considering the path of the storm, which could
be approximated from the weather reporta, and the proximity of Hainan Island
te the morth, Vietnsm to the southwest, and shoal waters to the south, there
were only two directions to sail to galn relief from the storm. The drillship
could have moved to the northwest iote the lee of Haioan Island, an option
which had been discussed between Captain Swaneon and Captain Lester whom he
had relieved. However, that track eatailed the risk of gailing ahead of the
storm and perhaps being evertakeo by the storm in ghallow open water. The
other option was to rue to the southeast. The swells were coming from Q5007
g11 day on 25 October, The winda and waves, at least from 1600 on, were from
about 33507, The drillebip could have put ite stern to the wind gnd ruo at
slow speed away from the storm track into the "pavigable semicirele” of the
storm, that side of the storm track om which the winds and seas are less
severs. This latter course of actios would have been in line with procedures
recommeénded by such authoritative texts as the American Practical Wavigator
{Bowditch), U.S5. Mavy Hydrographic Office Publicatica Ne. 7. In either case,
paneuvering to find the best heading and speed would have been pogalble, and
it is posaible that the casualty may have been prevented.

Comment. This conclusleon is cemecurred with. However, it peeds further
elarification. It is true, as with all casualties of this type, Che casualey
may have been prevented if the vessel had been moved off the drill site and
out of the path of the impending storm. Thig is hindeight. The issus that
pugt be addressed is whether the facts as developed by the bosrd indlicate that
Captain Swanson was negligent by failing to get underway and our of the path
of the storm. Those facts are as follows: the vessel was designed aod,
{ndeed, in the past withstood sea apd wind conditions of similar magnitude;
the weather forecast continued to isdicate that the srorm's intensity would
not exceed the design capsbilities of the weesel; the weather forecasts did
not indicate that a full-scale typhoon would develop; and comnunications with
the ghip pricr to 2300, 25 October did not fndicate that the vessel was
experiencing major difficulty. Ueder these facts, [ will not substitute my
judgment (aided by hindsfight) by stating that the master's failure to wove his
vessel was inappropriate.



Conclusion 23, "Other than allowing the drillship to drift to.the southwest,
the failure of the anchor chains did not contribute to the capsizing. The
anchors and chains served only to hold the drillehip over the well site, not
te hold It upright. Thus the faflure did not cause the loss of any righting
forge, Also, the locations of windlasses and falrleads were such that after
the faflures, the remaining chaina did not iepose any significant heeling or
tripping leads on the hull,

Comment. This cowclugion is concurred with Lo part. When the anchors are
deployed, the weight of the chains and/or cables would be balanced. Although
they are not intended to hold the wessel upright, the chains and/or cables
would produce a dampening effect on the movement of the wvessel. After the
three anchor chains failed, the weight of the remaining chains - mostly on che
port side of the veggel = would produce a heeling moment to port and adversely
affect the stability of the vessel. Whether this condition contributed to the
casualty is unknown,

Conclusion 36. The hull damage noted during the wreck surveys was the result
of the forces imposed on the drillship's structure by hydrostatic pressure as
it sank and the impact when the drillship struck the sea floor.

Comment. This eooclusion is concurred with. The fractures initiated at welds
located in the side shell and moved toward the deck and bottom. They stopped
in a dwetile, rather than a brittle, mode when they reached the deck and
bottom plating. If the fractures had occurred while the vessel was still
afloat, they wery likely would have rup complerely across the main deck and
bottom plating. In & seaway these are the areas of highest stresses on a
vessel .

Conclusion 45. There is evidence of wvielation of 47 CFR 83,472 with regard to
portable emergency lifeboat radios, on the part of the owmer and operator of
the GLOMAR JFAVA SEA. This matter has been referced to the Commandant (G=M)}
for referral ro the Federal Communicstions Commission (FCC).

Comment . This conclusion is concurred with. The evideance of vislation of 47
CFE 83.472 has boean referred to the FCC.

Conclusion 46. The effectiveness of the ITT/MACKAY Type 40LA radio, when
deploved im the GLOMAR JAVA SEA's lifeboat, cannot be detersioed. Howewver,
gince 4 distress signal was pleked up a conslderable digrance away, 1t must be
concluded that having the wrong radio on board had no significant effect on
the outcome of the casualty.

Comment, This conclusion ig concurred with in part. Although the ITT/MACKAY
Type 401A radioc appatently functioned as designed, the need to deploy the
antenna and ground wire through an open hatch may have contribuced to the loss
of the lifebear aud thoae on board as noted in Conclusion 43,

Conclueion® 35. Oue distress signal transmitted by the drillship's emergency
T cating radio beacon (EPIRB} was received by two commercial

tleeraft. (ue distress signal transmitted by persons using the portable
smorgency lifeboat radio was received by a merchant vessel. Mo other distress

slgnaly were received, 1t is unlikely that any distress signal was
-yansmitted from the driliship itself.

&



Compent. This comclusion ig comcurred with. The International Maritime
Organization (IMO) is working te lmprove international cooperation im Search
and Rescue (S&R}. Thiz will help pations establish appropriate coast radlo
stations and coast earth stations which are associared with a reacus
coordination center to continuously wonitor for distress alerts. It will
gtapdardize loterpational SAR procedures, aod establish 5AR reglons for which
coastal countries would accept responaibility. Such efforta should contributd
to minimiziog the effects of casualties such as the CLOMAR JAVA SEA in the
future by elimipating delays in alerting and providing more rapld SAR reaponse.

COMMENTS OR RECDHHEHH&TIDHE

recomnendation L. The Coast Guard reexamime the ninimum manning scales for
drillehips while moored and working to ensure that enough qualified persomnel
are available to allow the ship to get underway in an emergency. This issue
is of particular concern for drillships operating in remote areas where
addirional qualified persomnel are not lmmedlately available under all
conditions. The Marine Board feels that at least two qualified deck wateh
officers should be on board, since, as with the GLOMAR JAVA SEA, it may pot ba
poggible te bring other personnel to the ship even if they are available
ashore. A vessel's ability to get usderway for more tham a few houre 18
peverely limited 1f only one deck watch officer 1s on boaxrd.

sction, This recommendation is copcurred with. During developaent of manning
sonlés for self-propelled drilling units, the Coast Guard determined that due
to their unigue operating requiresents; only one licensed deck officer, the
master, was mecessary when the unlt was moored on statiom. Bacause of the
cagualties involving drilling wnits, the Coast Guard determined that guidance,
gpecifically addressing the samning of these vessels and special licemae
qualifications, was necessary. accordingly, the Coast Guard published a
Supplemental Hotice of Proposed Bulemaking {50 FR 43366} on October 24, 1985,
sontaiping proposed manning scales which will clarify the requirements on
gelf-propelled drilling units. The proposal Tequires a master and two
additionasl liceused ballast control operators, at least ome of whom oust hald
an unlimited mate's license, to be on board at all times when upder toW oF
poored on station. These persons will have the capability to assist the
master in all marine evolutions and the licensed mate could assume The dack
watch if the vessel had to get underway in an emergemey. Wohen the drilling
unlt 1s underway independently on a voyage of less than 400 miles, at laast
two licensed ballast contrel operators, both of whom must held unlimited
mates' licenses, must be on board im addition te the master. g

kecommendation 2. The Coast Guard look into the appavent practice of some
merine drilling companies counting members of the drfilling crew who hold
Herchant Mariner's Documents toward the complement of certlficated seamen
required by the Certificate of Imspection. FPersons gerving or employed in any
capacity, other than as a member of the marine crew or for any reason not
available full-time for wateh-standing duties, should not be credited toward
required manning levels, with the exception of lifeboatmes.




Action. This recommendation is concurred with. The Coast Guard will survey
the industry to determine the extent of the problem and what actiom, if any,
is necessary to ensure that the required marine crew is not diverted from the
duties of the vessel. However, to the ertent permitted by law, the use of
erew on board a vessel is subject to the master's discretion, as the master is
ultimately responsible for the vessel's safety. The manning specified om the

Certificate of Inspection is intended to reflect those minimums of marine
trained personnel pecessary to safely operate the vessel,

Becommendation 3. The Coast Guard reemphasize to the maritime community the
need for routine communications checks on & regular basis for veasels
operating in remote areas and during adverse weather. Support vessels
operating io or near the same area and shoreside support atatiocns should be
included in the checks. Vessel operators should be encouraged to develop
formal guidelines for actlons to be taken by shoreside personnel and support
vesgels In the event an emergency arises or communlcations are suddenly lost.

Action, This recommendation 18 concurred with. Vessel owners, charters,
operators, or agentz are remisded of the statutory requirement found at 46
U.5.C. 2306 to immediately notify the Coast Guard and use all available means
to determine the status of the vessel when having reason to believe (because
of lack of communicaticons with or non-appearance of a vessel or any other
incident) that the vessel may have been lost or imperiled, The Coast Gusrd
will continue to emphagize to the maritime community the need to maintain
comminications with vessels in remote areas. An article will be published io
the Proceedings of the Maripe Safety Council summarizing this casualty and
highlighting lessons to be learned including the need for routine
communication checks and the need to develop formal guldelinese for shoreside
pereonnel and support vessels in the event an emergency arises or communi-
cationg are lost. In additiom, wide distribution of this report will be made
to marine industry assoclations,

Recommendation &. The Coast Guard reexamine current reguletory requirements
for 1ifeboat drills and lifebostman certification, It appeare that
environméntal condictlone may often preclude conductiag full deills at sea.
Further, it is safe to assume that all lifeboat equipment, such 48 emergency
lifeboat radios and antennma, is not routinely deployed and checked in
gervice. The ideal place to conduct such drills is ia port. However, om
modern vessels, port calle are generally of wvery short duration and often
hectic with erew changes and ship's business. Also, many vessels such as
drillshipe and other drilling units eay only rarely enter port. Thus, some
other soluticn fz needed. Another concern 18 the wide range of lifeboat and
liferaft types and designe on modern vessels. An experienced seaman can

easlly find himeelf confronted with lifesaving equipment he has never seen
before.

The Marine Board feels that the solution to these problems may be the
developwent of formal training standards for lifeboatmen, Training coild be
through & progtam similar to that wow available for Radar Observer
endorsements on deck officers' licemses or through certified company-run
training programs. It would include “hands on" training, possibly a formal
examlnation, certification by the Coast Guard, and periodic requalification.
The certification would deseribe the type of equipsent the individual is



qualified to handle. This would ensure ihat at least one or two individuals
on & vessgel would have seen the equipment in operation. Requirements for
periedic drills would remain along with requirements for operational tests of
emergency equipment. The overall effect would be to enhance the ¢rew members'
abilities to survive in an abandon ship situaticn without adversely affecting
vessel schedules or causing delays while drills are conducted in port.

Action. Thie recomsendation is concurred with in part. The regulatory
Tequirements for 1ifeboat drills should be strenpgthened. However, mandatory
shore based training for the merchant mariner's document endersement as
lifeboatman would not ensure the lifeboatman is sufficiently famillar with all
of the many types of lifesaving equipment which alght be encountered aboard
merchant vesselg. Effecrive and realistic drills must be encouraged to ensure
competence with inatalled lifesaving equipment. The Coast Guard has
undertaken a regulatory project to completely revise the lifesaviog
regulations for major inspected vessels including mobile offshore drilling
units. Thie revision is based, in part, on the 1983 Asendments to the
International Convention for the Safety of Life at Sea, 1974 (SOLAS). An
Advance Notice of Proposed Rulemaking (ANFEM) was published in the Federal
Regleter on 31 December 1984 (49 FR 50745). The Coast Guard anticipates that
there will be a nusber of regulations proposed under this project that are
fatended to address onboard training in lifesaving equipment. Once these
rules are adopted, persoomel would be required to receive additional onboard
training. This additional snd ongoing training ueing the specific equipment
aboard the vessel, should improve the overall qualification of lifeboatman.
Upgrading the present regulatory requirements for certification 1s considered
unnecessary at this time, '

Recommendation 5. That current regulatory requiresents for the annual
servicing of bydraulic releasee for inflatable liferafts be revised. The
current requirement is not nearly as visible ag the servicing requirement for
the 1iferafts themselves; thus it is prebably overlocked more oftem than would
be expected. This is especially true when rafts are serviced overseas. The
Marine Board feels that a potential solution is to make the hydraulic release
a required part of the equipmest for any inflatable liferafr. The release
could be permanently or at least securely affirxed to the raft or 1ita
container. When the raft is removed frem the vessel for servicing, the
hydraulic release would go with it. Servicing and inspectlom would be
accomplisked on the liferaft and release gimultanecusly and would eliminate
deficiencies such as that noted on the GLOMAR JAVA SEA.

Action. This recommendation 1s concurred with in part. The Coast Guard is
proposing, through an ANPRM (49 PR 50745), Tegulations to telocate the
hydraulic release servicing requiresents adjacent to the liferaft servicing
requiremsents. Additionaily, the Coast Geard ia releasing a Ravigation and
Tessel Imspection Circular (NVIC) om hydraulic relesses which will highlight
the requiraments for servicing them.

Hydraulic release testing facilities require special equipment which way not
be available at all liferaft servicing facilities. Also, there ate new
hydraulic relesses which presently are required to be secured to the deck of
the vessel waking attachment to the raft container lnfeasible.



Recoumendation 6. ERequiremeats for ourfitting primary lifesaving equipment
with EPIRBa be implemented as soon ae practicable. The Marine Board is aware
that current lifesaving equipment requirements of both S0LAS and Coast Guard
regulations are undergoiog major revisiom and that requirements for additiomal
EFIRBs will be included in the new regulationa. Considaration should be given
to making those requirsments applicable retrpactively to existing vessels.

The posaible bemefitas accruing from such a requirement were recogoized by the
families of several members of the GLOMAR JAVA SEA's crew, and recommendations
ta that effect were gubmitted to the Marine Board. Those recotmendations were
forwarded to the Commandaat for coasideration.

Action. This recomsendatipn is coocurred with. The Coast Guard is proposing,
tErﬂugh an ANPEM (49 FR 507453), & requirement for EPIRBe on survival craft on
both new and existing vessels,

Recompendation 7. The Coast Guard and lifeboat manvfacturers iavestigate the
poseibility that personnel attempting to recommect the falls on covered or
encloged Lifeboats are exposed to significant tisk of personal injury. If
guchk risk exists, design changes For new boats or modifications for existing
boats may be necessary or deairable.

Action, This recommendation is concurred with in part. The Coast Guard is
aware of the problems involved in reconnecting the falls of Lifeboata with
laynching arrangesents similar to those found on the GLOMAR JAVA SEA. The
Coast Guard is proposing, through an ANPEM (4% FR 50745), regulatlons to
address these problems for 'new lifeboat installations. 48 a result of this
regulatory effort, the Coast Guward will determine whether it is feasible to
modify lifeboat installations for existing vesaels. Under the cucrént
Execuctive Order 12291, the cost of the regulations must be balanced against
the benafite deriwed. JIf it is determined that the bemefits exceed the coat,
then the Coast Guard would expand the existing regulatory project to include
changes to davits and winches on existing vessels.

Recommandation 8. The Coast Guard and the FCC make the current requirements
for emargency lifeboar radios and the differences between the reguirements for
open lifeboats and enclosed lifeboats more visible for both wvessel inspection
peraonnel and the marine community. 7To the konowledge of the Marine Board,
thers are only three lifeboat radios currently approved, and only one of thoge
is approved for enmclosed lifeboats. Howewver, it is apparent that even that
basic information i mot well koown in either governmeot or industry sectoras
and cannot be readily determined from current FCC regulations. Further, since
radio equipment fnepections on U.5. flag vessels may be conducted by forelign
govaroments acting oo behalf of the United States, the FOU should ensure that
any other agency which might act on ite behalf is fully apprised of the
current equipment regquirements.

Action., This recommendation is concurred with., Om 29 May 1985, the Coast
Guard iggued Navigation and Veasel Inspection Circular (MVIC) 4-83, which
covers recalls and other corrective measures for lifesaving equipment. The
purpose of thias WWIC 1ig to provide information to operators and marine
ingpectore on a number of reczlls and corrective acticns that should be taken



on various items of lifesaving equipment. Enclosure (7) to NVIC 4-85 includes
a potice covering the need for veesels with totally enclosed lifeboats to
carry the Model 403A radio and covers the need to erect the antennas and to
test the equipment, The FCC will be imformed of the general lack of knowledge
as to the type of radio required im lifeboats.

Recommendatios 9. The Coast Guard initiate whatever actlon is necssgary to
effect a complete review by both regulatory bodies and squipasent manufacturers
of current requirements and standards for both emclosed lifeboats and
emergency lifeboat radlos, The purpose of such a review woisld be to conslder
possible changes to lifeboat design and/or radio equipment which would
alizinate the need for any hatches or doora to be open Lo accommodate the
falla, radic antennas, ground wires, or any other equipment. Tha lifeboat
ghould be capable of being made watertight immediately upon boarding and
paintained in that condition after launching.

sction. This recommendation 1s concurred with. The Coast Guard is proposling
through an ANPRM (49 FR 50745) a requirement, if adopted, for release hooks to
be relocated above the deck and accessible through a hatch. The lifeboat
could then be launched from inside the boat and watertight lotegrity
malntained. Retrieving the boat would have to be accomplished by an
individual having no more then hesd snd arms outside the boat.

The review of the requiremeatrs for emergency lifeboat radios is being
accomplished through the development of the Future Global Maritime Distreas
and Safety System (FOMD3S). The details of the FGHDSS are still being worked
out by the Radiccommunications Subcosmittee of IMO, but it is clear that long
range distress communications for the new aystem will be provided by satellite
and a worldwide network of HF radio stationa providing radiotelephone and
radiotelegraph (direct printing) capabilities. The new system will include a
satellite EETRE on the ship to provide the initial distress alert and
location, and will also include EPIRBs with a radar locating device for the
survival craft. The portable lifeboat radioc for long range communications 1
not part of the FGMDS2 as the radlo equipment mentioned here will preclude the
need for ite uge. A VHF (Channel 16} radiotelephone will be provided for
short range on scent communications. HNooe of thie equipment will necessltate
the opening of the lifeboat.

Recommendation 10. The Coast fuard amend the current regulatioas pertaining
to operatiog manuals for mobile offshore drilling units to include:

a, a definition of "non-essential perunnntl;" and

b, reguirements [oT

{1} identifying those persons who can be congidered "pon-essencial”
during each stage of the preparatlions for passage of a severe stora;

(2) developiog, for each drilling locale, specific guidelines, keyed
to prevailing weather and storm patterns, For determining whether or wnot
partial or complete evacuation is necessary oF desirable;




{3} direct evacuation when enviroomeptal conditions apptoach the
deaign limits for the unit; and

{4) specific procedures for actually conducting & partial or
complete evacuation during each atage of storm preparations.

Action. This recosmendation is concurred with in part. The Coast Guard has a
Tegulatory project (50 FR 39734) published 30 September 1985 to amend the
operating manual requirementa. This proposed regulation, 1f adoptad, will
require that safety provisions - including procedures for evacuation of
personnel — be iocluded in the operating manual., The proposed regulatiom
would incorporate many of the operating mapual regquitrements of the IMD Code
for the Consttuction and Equipment of the Hobile Offshore Drilling Units
(MODU Code) and address public comments conceraning the evacuation plan
received as a result of the ANPREM published on 1 June 1984, Anvy puldance on
evacuation should be gufficlently detailed to allow the master or peraca in
charge to safely detersine when and who should be evacuated. Because there
are many varlasbles iovolved in determining when an evacuation should ocecur,
the unit operatinsg mapual should never substitute for the judgment of the
magter or person in charge.

Recommendation 11, Io the abaence of specific Pederal regulations, all HODU
operators:

a. examine, and revise as necessary, the severe weather preparations
sections of unit operating manuals to ensure that they provide adequate
gufdance for unit perasonnel to:

f1} identify and designate, for each stage of storm preparations,
"non-essential personnel”;

{2} determine, for the currest work site, on the basls of forecast
weatber conditions and prevalling storm patterns, the likelihpod that
evacuation may be desirable or necessary or unit design limits approached; and

{3} actually conduct a full or partial evacuatiop at any stage of
atorm preparatlioons;

b. recognize that curreat Federal regulations require that unit operating
manuals address preparations for the passage of any severe &torm, oot just one
that has actually reached hurricane or typhoon status; and

. ensure that all marine crew, drilling crew, and supervisory personnel
vaderstand that storm plans and prescribed preparatory actioms apply to all
potentially severe atorws whether or not they actually have or are forecast to
reach hurricame or typhoon strength.

Action. This recomsendation is coocurced with. Ses my comments oo

Recommendation I0. A copy of this report will be given wide distribution to
HODD operatots.
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Recommendation 12. All drillship operators exan aeé the command atructure on
all drillships to ensure that ome individual is clearly ideatified as the
abhsolute autherity oo board. The very character of a drillship demands, for
all matterd other than well eontrol, that that individual sust be the Master.
A1l written directives —- opetating sanuals, procedure manuals, etc... —
should reflect that assignment of authority. And, more importancly, all
operating persomnel must underatand and accept ic.

Action., This recomsendation is concurred with. A elear chain of command and
a clear desigvation of authority are essential on all drillships. The saster
must have full unequivocal suthority regarding safety matters and evacuation

of personnel at all times.

Recomaendation 13, The Coast Guard amend the regulationms in 46 CFR 109.107 to
Tequire Chat on all self-propelled MODUs and particularly drillshipe, the
licensed Master, required by the Certificate of Inspectiom, be the individual
designated as "person in charge.”

sction. This recomsendation is concurred with im part. The Coast Guard
Jubllshed an ANFRM (50 FR 11741) on 25 March 1985, which specifically
addresses 46 CFR 109.107. Additienally, the Coast Guard has published a
Supplemental Motice of Proposed Rulemaking (50 FR 43366) which addreeses
licenses apd manning of HODUs. These regulatlons, if adopted, will identify
the single individual who has the sole responsibilicy for marine safety and
evacuation of persconel on all MODUs.

Becommendation 14. This investigation be closed.

Action., This recommendation ie concurred with.

3

Jo 5. GRACEY N
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US Department
of Transpxoranion

United States
Coast Guard

tommanding Officer

Marine Safety Office

1900 First National Bank Bldg
P.0. Box 2924

Mobile, AL 6652

16732 /CGLOMAE JRVA SER
2B May 1985

From: Marine Board of Investigation
Taz Commandant  {G-MMI)

Subj: DRILLSHIF GLOMAR JAVA SEA, O.N. cEglE2, CRAPSIZING RHD SINKING IK THE
SOUTH CHIMA SER ON 25 OCTOBER 1983 WITH LOSS OF LIFE

Ref: {a} Commandant {G=HMI} letter 16732/GLOMAR JAVA SER of 3 Hovember 1283
(b) MSM 72-6-30(B} ard (D)
(o) MSM 72-6=-35D
1. The investigation into the loss af the Drillship GLOMAR JAVA SEA is complete.

2. The report of the investigation is emnclosed.

Chairman

Encl: {1} Report of the Marine Board of Investigation {original + 4 copies)
(2) Becord of Investigaticn frranscript/Exhibits} (original + 1 copy)
{3} péministrative File

Copy: Commander, atlantic Area [w/} copy of encl. (1))
commander , Pacific Area (w/l COPY of encl. (1})
commander, Elghth Coast Guard District (w/l copy of encl. (1))
commander, Fourteenth Coast Guard District [(w/l copy of encl. (1))
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FOREWORD

The sSinking of the GLOMAR JAVA SEA marked the first time a UG.5.-flag drillship
hag been lost. The investigation was unigue in that it too marked a number of
firsts.

The Marine Board convened outslide the United States to take swern testimony.
The ongoing operations of Global Marine and ARCO China in Hong ¥ong and the
Peaples Republic of China precluded bringing key perscnnel to the United States
in a timely or workable fashion. AS a result the Marine Doard went to Hong
Kong. To avoid the problems associated with taking sworn testimony on forelgn
s5il the Marine Board was convened at the nmerican Consulate it Hong Kong. The
Marine Board also took testimony in Houston, TX.

the drilling preject in which the GLOMAR JAVA ESEA was invelved was a joint
undertaking of Chinese and American companies. The casualty took place in
chinese waters. All routine support services for the project were baing
provided by Chinese companies.

Tt was desirable to interview a number of the Chinese oil ecompany personnel,
vadio cperators, and supply boat crew members who were involved in the drilling
project. EBince it was not possible at that time to bring those persons te the
United States or Heng ¥ong, the Chalrman of the Marine Board of Investigation
and a Mational Transportation Safety Board representative went to the Pooples
gepublic of China b2 interview them and cbtain written statements.

Mo sirvivers from the casualty have been found, There has been a great deal of
speculation that seme of the crew escaped the drillship in a lifeboat and made
landfall in the Socialist Republic of Vietnam. Repoyts of survivors in Vietnam
received a great deal of publicity. Those reports were thoroughly investigated
by the Degpartment of State But could not be substantiated.

B!l of these matters and the actions associated with the rest of the
investigation created enorImous logistical tasks and more than a fow problems for
the Marine Board. A great many perSclE, companies, and agencies cutside the
Coast Guard and the Hational Transportation Safety Board alded in resolving
them. The Marine Board takes this opportunity to express its appreciation to
all whose assistance helped the investigation to progress.

The Marine Board also takes this opportunity to exprass special appraciation to
the staff of the American Consulate, Hong Xong, for theiy support and assistance
throushout the investigation.

Finally the Maripe Board 1is especially appreciative of the efforts and
cooperaticn of Global Marine, Ino. and Atlantic Richfield Company and their
subsidiaries, the American Bureau of EBhipping, and the China MNational Offshore
0il Company, without which the investigation could not have bean campleted.




FINDINGS OF FACT

1. TOPICAL SUMMARY

Cn 25 Ootcher 1983, the U.5, drillship GLOMAR JAVA SER, with 81 persons onboard,
was moored over a well site in the South China Sea, approximately 63 nautical
miles southwest of Hainan Ieland, Pecples Republic of China, &nd 80 nautical
miles east of the Socialist Republic of Vietnam. The drillship was feeling the
effects of tropical storm "Lex" to the east and had discontinued drilling
cperations, waiting for the weather to improve. At 2348 local time (1048-CDT),
Global Marine Drilling Company's Assistant Rig Manager, onboard the drillship,
called the company's office in Houston, Texas, via satellite telephone link, and
informed management personnel that the driliship had a 15° starboard list of
undetermined origin, was experiencing 75 kt winds owver the bow, and that all
perscnnel were up and had donned life preservers. Communications were cut off
during the conversation, and all attempts to reestablish contact failed., At
about 2351 the GLOMAR JAVA SER capsized and within minutes sank in 317 feet of
water., An extensive search was carried out, but no survivors were found. A
side scan sonar survey and a diving expedition in November 1983 found the wreck
in an inverted position approximately 1600 feet southwest of the well site. The
drillghip had sustained a great deal of damage, including 2 major hull
fragtures. During a search of the wreck in March 1984, 36 bodies were feound,
and 31 were recovered. The remaining 45 persons are missing and presumed dead.

2. ' PRELIMINARY STARTEMENTS

a. Time Zones: The area of the South China Zea in which the GLOMAR JAVA
<EA was operating was in time zope “"-8," which was 8 hours ahead of Greenwloh
Mean Time (GMT). Unless noted otherwise, all times in this report will be based
on the 2Z4-hour clock and will bae local time at the drill site. At the time of
the casualty, the United States was on daylight savings time, and Houston,
Texas,; was in Central Daylight Time (CDT), zome "45," 5 hours behind GNT., On
30 Cotober 1983, daylight savings time ended, and Houston, Texas, went on
Central Standard Time (CST), zane "+6," & hours behind GMT.

b. ARCO Ching

(1) ARCO China Inc., a wholly-owned sobsidiary of Atlantie Richfield
Company (ARCC), was the operator for purposes of the oil exploration operaticns.

(2) Throughout the investigation, the interests of Atlantic Richfield
Company and ARCO China Inc., were collectively represented. For the purposes of
this report, both companies, singly eor collectively, without distinction, are
referred to simply as "ARCO China” or "ARCOY,

c. Global Marine

{1} Global Marine Deepwater Drilling, Imo., a wholly-owned subeidiary
of Global Marine Drilling Company, was the registersd owner of the GLOMAR JAVA
SER.

{2} Global Marine Drilling Company, a vholly-owned subsidiary of
Glcbal Marine, Inc., was the cperator of the GLOMAR JAVA SEM.






(3} The parent company, Global Marine, Inc., was the designer of the
GLOMAR JAVA SEA, That company was until 1977 alsc the owner apd operater of the
drillship.

{4} Throughout the investigation, the interests of Global Marine,
Inc., and its subeidisries were collectively represented. For the purposes of
this report, the parent company and its subsidiaries, singly or collectively,
without distinction, are referred to simply as "Global Marine,™
2. VESSEL baTa

a. Vessel Description

The GLOMAR JAVA SEA was a 400 foot long, 5,930 gross ton drillship of
conventional hull form. Built im 1975, it was the sixth and final vessel of a
series designed by Global Marine, Inc¢., and built by Levingston Shipbuilding
Company, Orange, Texas. The drillsghip was built and clasged [(Msltese Cross - Al
= Circle E - Drilling Upit - AME) in accordance with the american Bureau of
Shipping (ABS) PRules for Building and Claszing Steel Vessels, The original
vesgel in the series {GLOMAR GRAND ISLE] was designed in accordance with the
1567 Pules with design acceptance extended, with scme medifications, to the
subsequent wvessels in the class, The GLOMAR JAVA SEA was inspected by the Coast
Guard during construction  and Ilnitially cortificated wpon completion. IE was
maintained under certification since that time.

The GLOMAR JAVA SEA was designed with a "drill well® located at approximately
amidships. The 142°' derrick designed by Global Marine and positioned sguarely
over the drill well had a 1,000,000-pound load rating and allowed for drilling
walle to a depth of 25,000 feet. Immediately forward of the derrick on the
superstructure deck (03} level was an elevated drill pipe racker which could
hold 23,580 feet (262 triple lengths) of 5" diameter drill pipe while tha vessel
was working. Immediately aft of the derrick on the boat deck (02} level was an
elevated flat for atorage of well casing. The drill floor with the draw works,
rotary and associated eguipment, was located at the superstiucture deck {03)
level. BPBelow the drill floor on the main deck was a variety of seguipment
associated with the drilling operation. Balow the main deck, aft, under the
casing rack was a storage hold for casing and drill pipe. Aft of that hold also
balow the main deck were the machinery spaces with the propulsion motor room on
the lower level and the generater room on the upper level. Below the main deck
immediately forward of the drill well were the lfcgquid drilling mud tanks.
Continuing forward were the mud and ‘cement. pump room, bulk dry mud and cement
storage, and ballast tanks. Blso in the forward part of the wessel below the
malh deck were quarters for approximately 10 persons.  The remainder of the
below deck velume was taken up by tankage, ineluding double bottom tanks
througheut most of the vessel's length, storage areas, and workshops.

BMbowve the main deck, aft, above the machinery spaces was a S5-level deckhouse
topped by the pilothouse. Aft of the deckhouss cantilevered over the stern was
the helipert. The main deck level of the house contained crew staterooms,
change and shower rooms, the hospital, laundry, workshops, and the steward's
storercom, . Aft of those spaces were the aft anchor chain lockers.

The poop deck {(01) level contained the galley, mesgroom, freezer, and crew's
Llounge. Aft of those spaces were the aft anchor windlasses.
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The boat deck (02)  level’ contained ecrew gstatercoms including the Chief
Enginesr's room. The lifeboat davits and the aft anchor windlass control room

were located on this deck,

The superstructure deck {03} level contained crew sStaterooms, the ARCO and
Global Marine company officas, and the emergency generator room, The lifeboats
in their stowed positioms were on this lewvel.

The navigatien deck (04} level contained crew statercoms including those of the
Mzcker and Radio Officer, the Master's office, the radis room, and the chart
room. The anchor windlass master control panel was located in the chart room.
The bridge deck (05) lewel contained the pilot house and the heliport.

On the main deck at the forecastle was the forward anchor windlase machinery
FOOM,

On the focele deck (01} level were the forward anchor windlasges. The  forward
anchor windlass centrol room was a raised structure accesgsed from this deck.

. Communications Capabilities

The GLOMAR JAVA SEA was outfitted with the communications equipment normally
tound on a U.8.=-flagy merchant wesgel,  In additien, ARCO and Glohbal Marine
installed other equipment to facilitate routine business commonications.

The drillship’s radio room was located on the navigation deck {04) level,
starboard side, adjacent to the chart room. With the exception of 2 VHF
radiotelephone units located in the pilothouse and the EPIRE, all of the
cormunications equipment wag located in or immediately cutside the radio room.

All of the commupications aquipment except the peortable emergency aguipment was
powerad from the ship's service electrical syatem, All of the equipment in the
radin room copld be aupplied from the smergency generator. In addition, the
emergency transmitter, keyer, and receiver on  the main comsole and a WVHF
{156-158 mHz) radio telephone unit in the radic room had emergency battery power
supplies, The main radio ingtallation. was a marvine radiotelegraph conscole.- It
contained an intermediate freguency transmitter [estimated range 500 n. miles),
a high-frequency transmitter (estimated range 6,000-8,000 n. miles), and an
emergency transmitter (estimated range 150=200 n. miles when operating on the
back-up battery power supply), The console design included a feature which
provided for auvtomatic broadcast of a distress signal on 500-kHz which would
activate the automatic alarm on other vessels., BAlso in the conscle were 2
receivers and 2 keyers, 1 of each had a back-up battery power supply, and an
automatic alarm acktivated by an incoming signal on 500 kHz. In addition to the
radic telegraph, the wessel had 3 permanent radilotelephone installations for
routine marine communications includipg  eompliance with bridge-to-bridge radio
communication requirements.

In addition to the radic equipment abowve, the drillship had a variety of other
equipment which had been placed aboard by ARCO and Global Marine. There were 2
additional radiotelephone unite, One, referred to as the “company radie®
{estimated range 300 n. miles), was for communicaticns with the company offices
in Zhanjlang and Tiantu, the supply vessals, and the helicopters. This radio
had teleprinting as well as wvoice capabilities. The government of the Peoples
Republic of China had assigned a working frequency fer RARCO's use, and this



radio operated cn that frequency. The other unit was a VAF radic intended for
communications with the helicopters but rarely used.

A MARISAT satellite telecommunications terminal was installed in the radic rcom
with a remote handset located in the ARCC Drilling Superviser's office. The
terminal had both wvoice and teleprinting capabilities. In general, the unit
operated exactly like a standard telephone or telex tarminal installation with
both direct dial and operater assist features. It also had a distress signal
capebility with 2 Aifferent modes of operation - one was to gimply press a
specially marked distress call button; the other was to switch the system to the
"distress" mode and start the normal call initiating process. In both cases,
the "ocperator® is alerted, but no specific data is transmitted.

The drillship had 2 portable distress signalling devices required by Federal
regulations. An emergency position indicating radioc beacon (EPIRB) and a
portable lifeboat radio. The EPIRE was mounted on the aft bulkhead of the
pilethouse in a rack that would allow it to float free if the wessel capsized or
gank. Upen floating free or being manually daployed, the EPIRE [(which has a
weighted bottom and is stored upside down) autocmatically rights itself. This
activates *he transmitter which broadecasts on international distress
frequepcies.

The emergency lifeboat radie was an ITT Mackay Marine Type 401A portable radie-
telegraph transmitter/receiver. This was confirmed by the Master and the Radio
Officer from the drillship's alternate crew and by one other former Master. It
was mounted in a rack in the chart room immediately adjacemt to the radic room
and the Radio Officer's statercom. The Radio Officer was responsible for taking
it into his assigned lifeboat whan the need arose. Everything necessary to use
the pradio - antenna, instructiens, etc. - was contained in a single package
designed for relatively easy carrying. Power was provided by & hand-cranked
generator built into the unit. The radio could be operated in manual or
automatic mode.

Manual cperation entailed sending International Morse Code using a telegraph
key., That was the only way in which any signal other than a fixed-form distress
signal could be sent, Operation in the autematic mode required no special skill
or training. Inn thiz mode, simply cranking the transmitter resulted in
transmigssion of the automatic alarm and "S0S" signals on 500 kHz alternating
aach minute with "S0S" and a 30-gecond "dash” on 8364 kHz. :

c. hnchor stem

The CLOMAR JAVA SER was equipped with ten anchors, five at the bow and fiwe at
the stern, each weighing 30,000 pounds. The anchors were nuwbered 1 through 10
gtarting with ¥o. 1 on the centerline at the bow, Ho. 2 and 3 on the starboard
bow, Mo. 4 and 5 on the starboard stern, No. & on the centerline at the stern,
Mo. 7 and 8 on the port stern, and Ho. 9 and 10 on the port bow.

fnchors Mo. 1 and & were fitted with more than 2,000 feet of 3-inch wire cable.
The other eight anchors were fitted with meore than 2,000 femet of 2-3/4-inch
anchor chain.

Bach anchor had its own windlass. The windlasses could ail ke =ontrolled from a
master control panel in the chart room on the navigation deck (04) level. The
five bow anchor windlasses could alse be contrelled from the forward windlass



control room on the foosle deck (01} level forward. The five stern anchor
windlagses cotuld alse be controlled from the aft windlass contrel room on the
hoat deck (021 level aft of the deck house.

Each anchor windlass was eguipped with a tensiometer which provided a wisual
display of the tension in the chain or cable. The tensiometer readouts were at
the master windlass control panal. .

The GLOMAR JAVA SER was designed to moor over a well site using the anchors
deployed in & predetermined pattern which considered prevailing environmemtal
factors - such as ourrents and anticipated weather. Global Marine provided
detalled guidelines for the drillship's Master to use in selecting an anchor
pattern. Those guidelines were contained im "Global Marine Drilling Cempany
Procedures Manual 5: Marine Operations," a copy of which was onboard the
Arillship, and covered a wide range of patterns, noting the advantages,
Ai sadvantages, and restrictions asscciated with each pattern. The usual
practice was to use eight anchore on the drill site with No. 1 and 6 not being
deployed. Global Marine had specifie instructions that, in the event of a
hurricane, if they had been deployed, the Mo. 1 and & anchors were to be
retrieved. These roguirements were intended to ensure that there were at least
two anchors on board in the event the drillship slipped its anchors te run from
the approaching storm.

Global Marine also provided guidelines on the use ef the ship's main propulsion
engines to ease the tension in the mooring chains during a storm. When the
weather forces were betwsan 0 and 30* off the drillship's centerline, the Master
was advised that the main engines would assist in reducing the mooring tensions.
when the weather forces wWore 30° to 45* off the centerline, the Master was
cautioned on the possibility of undesirable effects on the mooring system if the
engines were nsed. And, when the weather was coming from more than 45° off the
centerline, the Master was advised pot to use the ship's engines to reduce
mooring tensions. The guidelines went on to state that when using the engines
to reduce mooring tensions, the Master was to be on watch on the bridge.

d. Lifeboats: The GLOMAR JAVA SEA was eguipped with two 30-foot, motor
propelled, covered, fiberglass lifsboats manufactured by the Marine Safety
Equipment Cempany of Farmingdale, MNew Jersey. They were certified for 64
parsons each, One lifeboat was located on each side of the drillship just
outhoard of the after house at the boat deck (02) lewvel. The lifeboats were
stored in gravity type davits manufactured by Marine Safery Equipment Company.
To lower the lifebcat, & person had to release the gripes and locking bar, then
1if+ the winch brake handle to allew the lifeboat to descend to the embarkation
deck orF water, This could be done fram the boat, without the need for anyone on
board the drillship to assist. However, it did reguire that the door on the
lifeboat be open. Each lifeboat was eguipped with Rottmer releasing gear that
required somecne in the boat to unlatch and move the releasing lever in the
lifehoat over 180 degrees to release the boat falls from the hocke located on
the bow and stern of the lifeboat. The lifeboat would then be free to move away

from the deillship.

e, Vegsel and Eguipment Summary

(1) Identification

(m) Mame: ~GLOMAR JRVR SER




(k) Registry: Unlted States
{¢} Documentation Wumber: 568182
{d} Homeport: Galwveston, TR
{a) Gross Tona: 5,930
(£} Het Tons: 3,930 _ .
(g} call Sign: WFDS
{h) Owner: Glcbal Marine Deepwater Drilling, Inc.
g1l West Tth Street, Los Angeles, CA 90017

fi) Operator: Global Marine Drilling Company

7500 San Felipe, Houston, TX 77210
(i} Master: Gustaf F. Swanson
(k) License: Master, Steam and Motor Vessels of Any Gross

Tonnage, Oceans; Radar Observer

(3} Builder Data

fa} Builder: Levingston Shipbuilding Company
{b) Place Built: JOrange, Texas

(¢} Date Built: 1975

{4} Builder's Hull Humber 715

{3} Hull Particolars and Dimensions

{a) Length Overall: 400 feet

{b) Lergth Between Perpendiculars: 380 feet
{c} Beam Molded: &5 faat

(d) Depth Molded at Side: 26 fect 9 inches
[} Draft (Designed): 21 feet

(£} Lightship Displacement: 6,122 Long Tons
{g) Deadweight: 5,097 Long Tons

{h) Leaded Displacement: 11,220 Long Tons
{i) Hull Material: Steel

{4) Propulsion Farticulars

[a} Type: Diesel Electric

(b} NMumber of Diesel Generators: &
{c) Humber of Propulsion Motors: 6
(d) Mumber of Shafts: 2

{e) Total Shaft Horsepower: 4,300

(5} Capacities

{a) 5" Drill Pipe (in Pipe Racker): 23,580 feet
{262 triple sections (3 X 30 feet})

(b) Casing and Pipes:

1l Casing Rack - 400 Long Tons
2 Casing Held - 400 Long Tona

{c) Liguid Mod, Reserve Tanks: 2,484 Barrels
{d) Active Muad: &05 Barrels

{e) Bulk DBry Mud: 9,790 Cubic Feet

{(f) Bulk Dry Cement: 6,590 Cublc Feet



(9] Sacked Dry Materials: 12,000 Cubic Foet
th) brill Watex: 14,705 Barrels

(i) Wash Water: 1,515 Barrels

(i) Fotable wWater: 512 Barrels

(k) Fuel 0il (Diesel), 95%: 9,588 Barrels
{l) Helicopter Fuel, 95%: 2,208 Gallons

im) Lube 0il, 95%: 326 Barrels

(nl Barths:
l Forward - 10
2 ' Aft EBtaterooms - 7d
3 Hospital - &

{6) Drilling Capabilities

fa} Water Depth: 1,000 feet
fh)] Drilling Depth: 25,000 feat
(] Derrick Load: 1,000,000 pounds

{7} Lifesaving Eguipment
{a) Lifeboats:

Required Total Capacity: 110 Persons

Number Cnboard: 2

Capacities: 64 Persons Each

Manufacturer: Marine Safety Bquipment Company
Type: Enclosed; Motor FPropelled

Makterial: Fiberglass Reinforced Plastic
Dimensicong: 30 X 10" X 4.33°

UsCs. Approval Number: 160.035/472/1

Date Buile: 1974

b ~aben]un] b el pa] e

(B} Liferafks:

1  Required total Capacity: 55 Persons
2 Number Onboard: 3
3  Capacities: 2 for 20 Persons Each
= 1 for 15 Persons
¥ Manufacturers: J
T {1} 20 Persons Rafts: B.F. Goodrich
L2 1% Perscns Raft: Switlik Parachute Eﬂmpan:.r
5 Type: o, Inflatable

(o) Ring Lifebouys:

Total Humbey Redquired: 12
Humber¥ Onboard:
fa) with lights and lines: &
{b) with lights, lines, smoke signals,
~  &nd quick release capacities: 2
{e) others: 4
{d) Life Preservers {Perscnal Floatation Devices):
Total Number Bequived: 138
Humbar Onboard:

| pa] =

[pa]s
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(a) Full Use: 158

{b) Work Vests: &

{8) Communicaticns Bguipment

() Radiotelegraph:

T o=

fta

lea] s

frequencies avallable -- 405 = 535 kHz;

2,000 - 26,000 kHz

capabilities == transmit, receive; coded word, fixed
distreas signal

amergency automatic alarm transmitter/keyer and raceiver
gn 500 KHe

location -- radio room

principal use -- routine marine commanications

{b) Radiotelephone (single sideband):

fraleal=

| ot

frequencies available —- 1,600 = 23,000 kHz
capabilities -- transmit, receive; voice

location == radio room with remote microphone and
speaker on bridge

principal use -- routine marine communications

{e] Radistelephone (single sideband) :

ok | 2] b ] 1=

frequencies available -- 4,6,8 mHz

capabilities —- transmit, receive; voice, teleprinter
location == radio room

principal use =-- communications with ARCO and GMDC
offices in China and with work boats and helicopters

{d) Radioctelephone (VHF; portable):

LS LS Lo L

frequencies available == 120 - 130 mHz
capabilities -- tranasmit, receive; voice
location =~ pilothouse

principal use -- communicaticns with helicopters

{e) Radioctelephone (VHF: 2 units):

Do [t b i

frequenales available == 156 - 138 mHz

capabilities -- transmit, receive; voice

locations =- radio room, pilothouse

principal use -- communications with work boats;
bridge-to-bridge communications

(f) Satellite Telephone [(MARISAT):

lpal =

|a

frequencies (fixed, preset by Mfr.)-- 1,636.5 - 1644 mHz

capabilities —- transmit, receive; volce, telaprinter;
Tixed distress signal :

loaation — radio room with remote handset in ARCO

representative's office

11



4 principal uwse —- communications with GHDC offices and
athers in the United States and other oountries.

{g] Portable Lifehoat Radio:

1 frequencies available -- transmit 500 knz, B364 kHz;
regeive 492 - 508 kH=, H,206-8,745 kH=

capabilities -- transmit, receive; coded word, fixed

distrass signal

locaticon -— bulkhead mounted storage rack in radio room

principal use == emergency broadcast from lifeboat upon

abandoning ship

lix|La

(h} Emergency Position Indicating Radio Beacon {(EFLEB):

1  frequencies (fixed) -- 121.5 mHz; 243 mH=

2 capabilitics -— transeit; fixed distress signal

3  location -- wmounted in rack on exterior of aft bulkhead
of pilothouse

4 principal use -~ float free and autcmatic broadeast in

the event vessel capsizes or sinks
(i) Facsimile Regeiver:

for receipt of facsimileo weather plots

capabilities == receive weather plots

location == chart room

principal use == receive weather plots from Chinose
weather ssrvice

Pl tar e | =

£f. Inspectiocn History

The GLOMAR JAVA SEA underwent Coast Guard plan review and initial inspection for
certification during construction. Simoltanecuslty, it was surveyed for
classification by the American Burcau of Shipping (ABES). The initial inspection
and eclassification were completed on 30 October 1975, The drillship wWas
maintained under certification and in elass continuously since that time.

The GLOMAR JAVA SEA underwent biennial recertifications by the Coast Guard, with
partial reinspections at about . the midpoint of each certificate's term. The
ship was examined on drydock approximately every 2 years. BAlso, the American
Bureau of Shipping (ABS) conducted pericdic hull, machinery, and load line
SUrveys. .

The last Coast Guard drydeck examination and the last ABS drydock, annual hull
and machinery, and annual Load Line surveys were conducted simnltanecusly in
Hovember, 1982 at San Francisco. External structural members and hull plating
wvere checked for damage and defects, and some ballast tanks were internally
examined, At that time some localized deep pitting was found in way of exterior
ihizll}) plating of ballast tanks sarrounding the drill well. Permanent repairs
were made by cutting out the deteriorated plating and inserting new plate of the
same grade and thickness as the original. Some set in areas were noted im the
hull plating. Permanent welded repairs were made in way of damage to internal
structural members between frames 109 and 125 and to fractured welds at frames
128-129, port side, The plating damage in thoge areas, in way of frames 4 and
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145-176 on the port side, and in way of frames 168-170 on the starboard side was
dgtermined to be superficial and no repairs wWere considered necessary at that
time. During the drydock examination the vessel's sea valves were opened for
inspection. Some routine repairs were made to several wvalves.

The starboard tailshaft wasz drawn for examination. The port tailshaft was
enamined in place, Wear-down readings weré taken on both shafts. Also,
equalizing lines were installed betWeen the Bo. 5 port and starboard wing
drillwater tanks and the ¥o. 5 port ard starboard double bottoms. In gemeral,
the Coast Guard and ABS records of the drydock examination show that the
drillship was in sound styuctural condition with no significant deficiencies.
The Coast Guard Marine Inspector completed hiz irspection on 29 Wovember 1982
and found the drillship fit for its intended route and service. The RABS
Surveyor completed his surveys on 30 Movember 1982 and found the driilship fit
to be ¥ekained in class.

The last Coast Guard inspection for certification was conducted at the drill
site between 13 and 17 Octocber 1983. ABS conductad annual huell and machinery.
annual load line, and carge gear surveys during that same pariod.

nuring the course of the inspection the artending Coast Guard Marine Inspector
gxamined all of the drillship's safety equipment. The records from that
inspection show that all required lifesaving eguipment was onboard the vessel.
The 1lifeboats were inspected and weight-tests were performed during which the
fully loaded boats were lowered to the embarkation deck. & boat drill was
conducted during which the port lifeboat was lowered to the water. At no time
during the inspection or the deill was either lifeboat released and exercised in
the water. The inspection report indicates that that was due solely to the sea
cenditions at the time. The three inflatable liferaft installations weIre
vigually examined. The inspection records show that all three liferafts had
hean serviced within the previous 11 months {annual servicing is reguired). &ALl
three liferafts were equipped with hydraulie release devices (ccmmonly referred
to as hydrostatic releases) and weak links, However, only one of the hydraulic
release devices had been serviced within the previous 12 months [(again, annual
servicing is required), O©Of the other two, one had gone approximately 20 months
and the other approximately 35 months since last being serviced., Twelve ring
lifebouys and 138 personal flotation devices (PFDE} were reqoiredy; 12 lifebouys,
158 PFDs and & work lifevests were onboard and fully serviceable at the end of
the inspection. The emergency lifeboat radio was tested when the boat drill was
copducted. The Coast Guard Marine Inspectol testified about the drill: “good
response” and "done well".

2 number of minor deficiencies were noted and coerrected during the inspections.
In addition, the following discrepancies roted by the Coast  Goard Marine
Inspector remained ocutstanding at the end of the inspection:

- anmmal servicing of the fixed CO, fire extinguishing system
for the englnercom and all semi-portable fire extinguishere
was to be complated by 1 Januaxy 1084,

- hydrostatic testing or internal examination of the alr
receivers for the riser tensicning system wWas to be completed
by the next drydeck examination {due in November 1384} .

= new relief wvalves were to be ipnztalled on the air recelvers
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for the riser tensicning system by 8 January 1984,

= data on the Marine Sanitation Deviese wasz to be submitted by
8 December 1983 for Coast Guard approval.

= minor electrical wiring deficiencies in classified areas
(drill floor, mud pumps) were to be corrected by 17 Hovember 1984,

In addition to- the ingpection for certification and anbuwal surveys, a damage
survey was alsc completed, Minor damage had been gustapined ©o the bulwark
botween frames 48 and B0 and to the side shell plating at frame 150, port side,
ag the result of contact with the Chinese workboat NAM HAT 2049 on 10 Janpary
1283, In this case the damage was superficial and immediate repaira were npot
considered necessary., Damage had alsoc been susteined to the side shell plating
and internal members between frames 119 and 142, port side;, as the result of
coentact with the work boat HAN HAI 209 on 23 August 1983, Temporary repairs
were made by rewelding all fractured and torn welds. The remainder of the
damage was minor in nature and immediate repairs were not considered necessary.

In addition to the periodic Coast Guard inspections and ABE surveys, Global
Marine and the drillship's crew conducted their own inspections. Global Marine
coiducted formal inspections annually; the last one was in August of 19B3. The
vessel's crew routinely inspected the lifebgats during weekly drills and the
previpus Master had the lifeboats stripped of all equipment for his inspection
approximataely three weeks before the casualty.

o. Operating History: The GLOMRR JAVA SEA was delivered to Global Marine
in September 1975, The drillship was under contract to the Atlantic Richfield
Company {ARCO}) Efrom the time it was built until ARCO assigned the contract to
ARCO Chinma for the work in the Scuth China Sea.

The GLOMAR JAVA SER gperated in the Gulf of Mexice from late 1975 to September
1981, It was then moved to g drilling site off the coast of California where it
oparated until Movember 1982. The latter half of Wovember 1982 was spent at the
Triple A Shipyard in San FPrancisco, California, undergoing repairs as well as
Coast Guard and American Bureay of Shipping examinations,

The drillship departed the United .States on 1 December 1282 and arrived in the
South China Zea on 7 January 1983.

4. PERSONNEL DATA

a. Manning Summary: A total of Bl persons wWere oh board the GLOMAR JAVA
SEA when it sank, That total included the marine crew, the drilling crew,
operator (ARCDO China) and subecontractor representatives, suppert personnel
{interpreters, radio operators, etec,), and trainees. The marine crew, principal
drilling crew mepbers, and with one exception, operator represcntatives were
citizens of the United States, The ARCO China Drilling Enginecr was & Canadian
citizen residing in the United States. The majority of the lower-lewel drilling
crew (roughnecks, roustabouts), service personnel; and trainees were citizens of
the Peoples Republic of China. The rest of the persconnel were subceontractor
representatives (drilling mud engineers, ete.) of wvarious nationalities. A
breakdown of the entire crew by nationality iz as follows:
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TUnited States 37T Great Britain 4

Australia 1 Fhilippines 1
Canada 1 Singapore Zz
Ching 35

b. FKey Persohnel Background Data: The following are background summaries
for those personnel opboard the GLOMARRE JAVA SER who exercised some degree of
command control over the cperations of the drillship.

I Viotor
Captain was Jyesrs of =ge. His educational background included

nautical science studies at Washington State Technical Scheocl. He started qoing
to sea as a cabin boy at age . He- obtained his Third HMate's license at age -
hiz Chief Mate's license at age [l and his Master's lLicen=e at age [

From 1954 to 1963 he served in a variety of capacities, from Third Mate thragh
Master, on cosmercial merchant vessels. From 1963 to 1981 he served as Mastex
of civilisn-crewed ships of the U.5. Havy. He served as Master of the GLOMAR
CORAL SEA {a sistership of the GLOMAR JAVA SEA) for a ghort pericd in 1981. He
had previocusly served for a shert period af time in 1982 as Master of the GLOMAR
JAVR SEA.

I o:illins Superintendent

Mr. HNwac JJJyears of age. Prom 1960 to 1864 he worked as derrickman for
a4 shoreside drilling operatcr, From 1964 to 1867 he worked for Santa Fe
Drilling on a semisubmersible drilling wnit. He was hirsd by Global Marine as &
derrirkman in 1967. He was promoted to driller in 1968 and to tocolpusher
(drilling foreman) im 1972, He servad in that capacity until June 1982 whan he
wag promoted to drilling guperintendent and assigned to the GLOMAR JAVA SER.
All of his experience with Global Marine was onboard drillships. It appears
from company records that HMr. E held a Merchant Mariner's Documant &as
zhle-Bodied Seaman and Lifeboatman; however, Commandant (G=MVE) had no record of
thet document.

I :-qic: Drilling Supervisor, ARCO China Inc.

HY . -was years old. From 1959 until 1966 he worked in  eguipment
maintenance and operation for land-based drilling operarions. From 1366 to 1372
he worked for & variety of SEDCD subsidiaries as a Rig mechanic (1966-1972),
Subsea Engineer (1972-1974), and Rlg Superintendent (1874-1979). He joined ARCO
International 0il and Gas in 1380.

In addition to his drilling gqualifications, he had in the past held a license as
Master of Column—Stabilized or Self-Elevating Motor brilling Vessels of  Any
Gross Tons Upon Oceans Under Tow or Engaged in HeO Exploration, with Radar
cbgerver Endorsement., Records provided by the Commandant (G-MVI} show that his
last license expired 21 September 1981, He also held a Merchant Mariner's
Document as Able-Bodied Seaman and Lifeboatman.

_ Rssistant Rig Manager, clobal Marine Drilling Company, Zhanjiang

Me I <25 the assistant to the shore-based Rig Manager at Ehanjiang. He
was & Mechanical Engineer who had held a variety of jobs, including 3 years in
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drilling eguipment supply, prior to joining Global Marine in 1978, He sarved in
a variety of engineeging jobs until 1 September 1283 when he was assigned as
Senior Staff Engineer for the GLOMAR JAVA SEA. He had been the Assistant Rig
Hanager for approximately one month.

The Rig Manager or his assistant made periocdic wvisits to the vessel. On 25

Doctober 1983 the Rig Manager was in the United States, and Mr, _w.&n
onboard the GLOMAR JBVA SEA. It was only his second wisit to the drillship.

¢. Record of Dead and Missing: A total of 81 persons were on board the
drillship. Ro survivors have been found. Thirty-one bodies were recovered from
the wreck during the diving expedition in March 1984. Five other bodies were
found in the wreck but were not recovered or identified. The remaining
forty-five persons are missing and presumed dead, See Appendix A for personal
data on the individual crewmembers.

5. DRILLING CONTRACTES

In Septomber of 1982 China National Offshore Oil Company (CROGC) entered into a
contract with ARCD China and Santa Fe Minerals (ASIR), Inge. [a subsidiary of
Santa Fe Internaticnal Corporation) for exploration and exploitation of
petroleum rescurces in & defined area in the South China Ses. ARCO China was
deaignrated as the operator in this petroleum venture, but was not the operator
of the deilling vessel contracted for the exploration phase of this project.
ARCO China engaged Global Marine to perform the drilling operations using a
salf-propelled drillship. The contract between CROOC and ARCO China included
provigions that ARDD China was to provide training for Chinese matiomals in all
phages of petroleum exploration activities, ineluding exploration and drilling
in the field and gupport activities on shore. ARCC China was also to use their
begt efforts to persuade Global Marine to provide training in the specialized
technigques of drilling to appropriate CHODC emplovees, ARCD China was to give
first priority to hiring Chinese naticnals provided CNCOC offered qualified
perscnnel for the specific actiwvity, If gualified Chinese naticnals were not
available, ARCO China could employ foreign (non=Chinese nationals) personnel to
perform those activities. These provisions in the contract resulted in Chinese
nationals working on board GLOMAR JAVA SER in the lower technical skill areas in
tha drilling crew, as radioc operators and interpreters,; and in the marine crew
serving in capacities not reguiring a Coast Guard documént. {The probability
that Chinese seamen sexwved in place of the reguired Ordinary Seamen is addressed
geparately,) Other Chinese personnel were on board in tralmes status.

6. THE DRILI SITE

The Arill site, designated as Ledong 30=1=1, wae at latitode 17° 17" 49"N,
lengituade 108° 56% 29" E in the Yingge Basin near the south boundary of the Gulf
of Tonkin in the Scuth China Sea, That position. is approximately 63 nautical
miles gouth of Hainan Island, Peoples Republic of China, and 20 naotical miles
east of the Socialist Republic of Vietnam, The normal sea water temperature in
thiz area is approwimately R0%F year round,

The northern part of the South China Sea has been diwvided by the Chinsse into

two oil exploration zones designated Manhai East and Maihai West. The Ledohg
A0-1-1 site was din the Hanhai West zone.

1
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The South China Sea is subject to severe weather conditions virtwally year
round. The summer monsoon seasen stretches from May through Aygust, and the
winter monsoon season from Ootober through Mareh with 4ransition periods in
hpril and September, The area is also affected by severe tropical cyclones from
May through Movember, The general area where the GLOMAR JAVA SEA was working
has been shown te have a 42% probability of the ogcurrence of 3 tropical storm
with wind speeds of 34 knots or more [Sailing Dirvections (Planning Guide) for
Southeast RAsia, 1st Edition, 1979, published by the Defense Mapping Agency] .
Although referred to by scme as "typhoon alley," the area is no more valpnerable
to tropical stormz than other South China Sea areas,

The maximum recorded tropical cyclene conditions, recorded in May 1871, included
a maximgm spstained (10-minute, 10-meter}) wind speed of &0 kpnots, a maximum
significant wave height of 37.92 feet, a significant periocd of 13.7 seconds, and
a maximum wave crest elevation of 44,6 feet. The maximum nontropical storm
(October-Hovember 1970) had a maximum sustained wind spead of 36 knots, a
significant wave height of 19.1 feet, a significant pericd of 9.1 seconds, and a
maximum wawve crest elevation of 12.7 feet. [Hindcast Study =-- Offshore Hainan
Igland -- South China Sea performed by Oceancgraphic Services, Inec., for ARCO
International 011 and Gas Company in December 1980.]

7. LOCATIONS OF SHORESIDE SUPBORT

The principal suppoxrt base was at Fhanjiang on the mainland of the Peoples
Republic "of China, noerth of Halnan Island. Both Glcbal Marine's and ARCO
Chipa's principal supervisory and management perscnnel, support staffs, and
logistice perscnnel ware based there. ARID China maintained a comsunications
center there, staffed with radico cperators and translators, and eguipped with
single sideband radio, telex, radic facsimile receilver, and telephone
installations.

The supply vessels supporting the drillship were based at the port of Sanya on
the southern tip of Hainan Island, Pecples Republic of China, HNeither Global
Marine nor ARCD China maintained cffices there, however; and the supply vessels
normally operated betwesn Zhanjiang and the drillship.

TianDuz was a Chinese military facility and airfield near Sanya, ARCO China

maintained & commapications center there. In addition, the helicopters
supporting the GLOMAR JAVA SBA were based at TianDu,

8, ARDCO CHINA ORGANIZATICH

RRCO China's senior company-official, the Vice President and General Manager,
had cffices in Hong Kong. Mext in line was the Operations Manager, whose
offices were in Zhanjiang. He supervised a wvariety of support personnel
ineluding Chinese radio operators and tranelators. Immediately below him was
the Drilling Superintendent to whom the ARSD China personnel on board the
drillship reported, Onboard the drillship, the Drilling Supervisor was the
senior ARCO China representative; he supervised a Drilling Engineer and a
Geologist,

There were two persons available for almost all ARCO China positionsy they
worked alternating 28-day shifts. ARCO China alse had a group of Chinese
enployeas, radio operators, a translator, and a supervigor, who operated the
communications center at TianDu, '
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. GLOBAL MARINE CRGRNIZATION

Glebal Marine Deilling Company's Operatione Department was subdivided into 4
drilling groups, e=ach headed by a Drilling Group Vice President based in
Houston, TX. FEach group was responsible for approximately cne-fourth of Global
Marine's fleest of drilling vessels. A Rig Manager was assigned to oversee the
operation of each drilling vessel.

The CLOMAR JAVA SEA was in Drilling Sroup IT. The Drilling Group Vice President
had his office in Houston, TX. The Rlg Manager was based in Zhanjiang. His
office staff consisted of an Assistant Rig Manager, a Materialsman,; an
Accountant, and a clerical staff, He was also the immediate supervisor of the
two Drilling Superintendents who alternated on 28-day hitches onboard the
drillship. :

working un@er the Drilling Superintendent onboard the drillship were three
positions given egual status in the Glebal Marine organizaticon: Master; Chief
Engineer; and Toolpusher. There were two Magteras and two Chief Engineers who
alternated on 28-day hitches. There were four foolpushers, two on each 28-day
hitch, who worked alternate 12-hour shifts or “rowera." The Master was in
charge of the marine deck crew, The Chief Enginesr was in charge of the marine
engireering crew. Toolpushers were In charge of the drilling crews. Those
erews worked 12 hours on, 12 hours off, on 28-day hitches, with approximately
ane-fourth of the crew changing each week.

10. CHINA MATICHMAL OFFSHORE OIL CORPORATION

China Wational Offshore 0il Corporation (CHOCC) was a gtate-owned company of the
Feoples Republic of China. That company waa responsible for expleoratien and
exploitaticn of the countey's oll FresSources. CHOOS and its  state-owned
subsidiaries Man Hai West 04l Company, China Hachai 0il Joint Earvice Company,
and Wan Hai West Shipping Company, providaed personnel, supply vessels, and ather
sarvices in support of the oil exploratich operaticn in which the GLOMAR JAVA
SEA was employed,

11. SUFFLY VESSELS AND HELICOPTERS

ARCO China contracted with Chinese companies to provide logistic support for the
transportation of personnel and materials to and frem the drillship. CRAC, a
subsidiary of the Chinese natignal airline company, oporated two Bell 212
helicopters under contract. The helicopters were based at TianDu and were the
principal means of transporting personnel .

Man Hai West Shipping Company operated two 200-foot supply vessels in support of
the drilling operation. The HANHAI 205, built in Horway in 1975, carried a crew
of 23. The MANHAI 209, built in Japan in 19749, carried a crew of 27, Bath
vessels were capable of a maximum speed of 13 kte. Thay were egquipped with
radar, satellite navigation systems, and VHF radic fnatallations in addition te
the single sideband radio provided by ARCO Chipa. The supply vessels alternated
work weeks so only one was attending the drillship at any given time. The idle
vesgel would be either in Zhanjiang for loading or in Eanya.

The helicopters and the supply vessels were undec the operational control of

ARCO China. Depanding on the sitvatien, their services were ordered either by
the Drilling Supervisor onboard the drillship or by support personnel at
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Ehanjiang. The drillship's Master could direct the movements of the supply
vessels only when they were coming alongside. Communications with both the
supply wvesgels and the helicopters were conducted through the Chinese
interpreters and radio operators onboard the drillship.

12. COMMUMICARTIONS IN THE DRILLING AREAR

The GLOMAR JAVA SER had a comprehensive marine communications center, with 2-way
gingle sideband (55B) and VEF radiotelephone [veice), radictelegraph (code), and
telex capabilities, plus radis facsimile reception capabilities and a satellite
telaphone system. The ARCO China communications center at Zhanjiang ("ARCO
Zhanjiang Radio™) had 55B radiotelephone, telex, and facsimile capabilities.
The ARCO China comminications center at TianDu (“ARCO TianDu Radio"), the
principal communications station because of its close prosimity to the drill
gite, had only S5B radicteleaphone capabilities. The supply vessels (NAWHAI 205
and NANHAI 209) had both SSB and VHF radiotelephons capabilities.

The ccmmon communications link was the single sideband (82B) radictelephone.
Commonly referred to as the "company radio,™ all of the 25 radio units were
supplied by ARCO China. The units were capable of cperating on 4 different
frequencies but normally operated on the Chinese Government-assigned freguency
of 6521,%9 kHz, The drillship and Fhanjiang had teleprinter (telex} capabilities
on their SSB installations.

Eoutine daily reports were transmitted from the drillship to Zhanjiang using the
telex mode. Other communications between the drillship and the shore bases were
via the SSB radio. Weather reports were received at the drillship and at
Ehanjiang by radio faceimile transmigsion.

Comminications betwsen the shore bases and the supply wvessels was normally wia
the 550 radio; however, the drillship uvsually comsunicated with the supply
veggels using the VHF radioc telophone because it provided better recepticn in
very short=range situations. While direct coomunications between the drillship
and the helicopters was possible, such communications were rare; normally, the
drilleghip contacted the helicopters through TianDu.

The drillship was manned by a Coast Guard- and PCC-licensed Radio Officer and 2
Chinese radio operators, The Radile 0fficer was uspally on duty from 0800 o
1803 each day, while the 2 operators alternated on 12-hour watches to provide
continusus commuiications capabilities. ARCO TianDu Fadio was manned by 4 radio
operators, ah interpreter, a driver, amd a supervisor. The radioc cperators
alternated watches to provide 24-hour commanications.

ARTD Zhanjiang Radio was staffed with 2 radioc operators during the typhoon
zgagon. The radic cperators did not always effect a face-to-face relicf because
the wateh schedules did not provide for 24-hour coverage. Mo operator was
acheduled from 2300 to 2400 or 0600 to 0700. Thus, there were occasional lapses
in coverage, and, on 25 October 1983, no radic eperator was present from 2300 to
2330.

The government of the Pecples HRepublic of China required that all radioc
communications be initiated between the Chinese radio operators and then turned
over to the participating parties. This practice was routinely observed;
however, there was no physical or technical impediment to other persone
initiating communicaticns. To facilitate communicaticns, ARCO China maintained
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interpreters on the staffs at Zhanjiang and Tianfn, Interpreters were also
included in the drillship's crew.

The NANHAI 205 had a crew of 23 persons, the WANHAI 209 had a crew of 27. Radio
commuinications, apparently, were freguently handled by the Master or a persch on
watch rather than a designated radie operator. From the testimony of former and
alternate drillship crewmembers, it 1= apparent that the drillship often
axperienced difficulty contacting the supply vessels at night., The persons
involved felt that the difficulty agrcse because the supply vessel crews turned
off the radios at night. While that couldn't be confirmed, it appears that the
drillship's radic operators and the supply vessel crews routinely used the VAF
rather than the SSE radio when the vessels were at or near the drill site. The
supply vessels apparently turned off the SSE at those times. Also, the supply
vessels routinely reported to their base only every & hours, and it appears that
the radio was freqguently unattended between reports. It ie reasonable to assume
that such practices resulted in difficulties in contacting the supply vessels,
particularly when they were just "standing by."

In general, communications between the drillship, the workboats, and shoreside
personnel were on an “as necessary” basis. Other than the daily drilling
reports, which were sent about the Same time gach day, there were no routine
cemmunications checks or schedules, The drillship had been instructed by ARCO
China to contact Zhanjlang or Sanya and the NANEAIL 208 heourly while the storm
warnings were in effect. Available communication records do mot show that
hourly checks were being made. However, PRersons on the drillship talked to
persons ashore or on the MANHAT 205 at least & times between 2210 apd 2315 on 25
Ootober 1983, and were in voice contact with Global Marine's Houston, TX, office
when communications were lost.

Meither ARCO China nor Global Marine had established procedures on actions to e
raken in the event of a loss of communicaticons with the GLOMAR JAVA SER. The
loss of communications was reported to ARCO China supervigory personnel at about
0030, 26 Dotcber. Shoreslde perschnnel tried throughmit the night to contact
the drillship and the NANHAI 205 which was near the drill site. At about 0620,
26 October, they finally contacted the WANHAI o204 and directed it to go to the
drill site.

13,  WEATHER DATA SCURCES

Through contractual arrangements made by ARCO China and Global Marine, two
weather services provided weather data.

Meterological Service Company: of the China Raphat ©il Union Service Ganeral
Company, at Guangzhou, Pecples Republic of China {routinely referred to as
"Matao"), issued weather forxecasts and, when appropriate, storm warnings. on 4
routine basis. Under routine conditions, forecasts were igsusd approximately
every 6 hours. Under storm conditions, forecasts or gtorm warhings were issued
more frequently. On 24 and 25 October 1383, tropical cyclone foracasts wera
igsued every & hours, and envirommental weather forecasts approximately every 23
hours.

The Japanese Meterclogical Service [(routimely referred to as "weather fax"), in
Tokyo, Japan, transmitted surface weather maps via a radio facsimile system on a
daily basis. On 24, 25 and 26 October 1383, that service also broadcast, every
& hours, storm warnings for shipping.
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Both the drillship and the communications center at ARCO China's Zhanjiang
office had radic facsimile receiwvers. They received the weather data transmis-
sions simultanecusly.

14, BANCHOR ARBRANGEMENT

The GLOMAR JAVA SEA was equipped with 10 anchors. Usual practice was to use 8
anchors to moor the drillship over a well site. However, from the time the
drillship arrived at the Ledong 30-1-1 drill gite, nine anchors, all but No. 1,
were deployed, The reascn for this started with Ho. 7 windlass becoming
inoperative at the previcus drill site. WWhen it was time to move, a work boat
picked up the anchor and towed the ship to the new site with the Mo, 7 chain.
When the  anchors were deployed at the new sits, Ho. 7 and 8 were too close
together with Moo 7 being out of position, Ho. & was then deploved
approximately where MNo. 7 would normally be positicned., HNo. 7 windlass was
subsequently repaired, but the anchors were left in the original positionz. The
anchor pesitions were as follows:

True Bearing RBelative Bearing

Drillship Heading 3390 o
Mo, 1 - =
Mo, 2 17e 42
bim. 3 Tk 15
Mo, 4 Q0 115%
o, &5 126" 151
Hoe. & igs® 2310
Na., 7T 2250 2517
Bo. 8 2300 2550
Hp, 9 2707 295"
Ko, 10

305" 2300

In each case approximately 1,700 faet of chain or cable was deploved.

Two licensed Masters wera on board during the move and the anchor deployeent.
Captain I +h- wasz just completing his four-week tour of duty and his
ralief, Captain [ (captain [ v2= subsequently reliewed by Captain
B the Master at the time of the casuvalty). Both men testified that
prevailing conditions were congidered and that the anchor pattern chosen was
appropriate to the locale. The pattern generally agreed with the guidance
provided for the Master in Global Marine's "Procedures Manual 5 -- Marine
Operaticns™. The pattern was alsco approved by the shoreside supervisory
personnel at Zhanjlang.

The snchor pattern approximated pattern numher & in the Marine Operations Manual
and allewed for changes of approximately 30° to each slde of the original
heading to compensate, 1f necessary, for changes in weather or sea conditicns,
to limit vessel motlions, or to reduce the strain on one or more chains. Such a
change would be effected by slacking scme chains and heaving in on others to
pivot the vessel in place. This procedure was known to each of the Magters and
the wvessel's heading was changed frem 235°T to 339°T sometime after it was
anchored at the drill site,
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The anchor system was designed to permit the retrieval or release of the anchors
under controlled conditions as well as onecontrolled release undey emergency
conditions. MNormal practice in retriewving the anchore entailed a supply vessel
picking up the anchor and carrying it to the drillship while the drillship took
in the chain or cabla. Howewer, the anchors could alss be released rather than
baing retrieved. The chainzs had detachable links which could be opened to drop
the anchor and part of the chain. Cukting the chains and wires was also an
aption, The anchors could alse be released by disengaging the windlase clutches
and brakes and allowing the chaing or cable to run out. Under controlled
conditions, a bupoy known as a "breakaway buoy" or “baseball bucy"™ was attached
to the locze end of chain by a wire pendant. When the chain was released, the
buoy both marked the end and provided a means for retrieving it. However,
connecting the buoys was a lengthy process which would not have been used in an
Emergancy .

The five forward windlasses could be contrelled from a raised contrel house
accessed from the focsle deck (01} level at the how. The five aft anchors could
be controlled from a contyol house at the boat deck {02) level aft of the
deckhouge, Im addition, all of the windlasses could be controlied from a master
congole on the pavigation deck (04) level. The control system was an
electrohydraulic system. The use of any of those control stations reguired that
hydraulic pumps powered from the GLOMAR JAVA SEA's ships service generators be
operable. The alternate Chief PEngineer testified that those hydraulic pumps
could not be supplied from the emergency power system, If normal electrical
power was not avallable, the anchors could be releagsed manually only at the
windlasgses., However, the testimony of the alternate Master and another former
Master indicates that this may not have been common knowledga. One felt that
release of the anchors from the navigation deck could be accomplished without
any electrical power, apbd the other felt that release could be effected with
only emergency power.

15. TROPICAL ETORM "LEX"

The tropical disturbance which bhecame tropical storm "Lex"™ was first detected by
the U,8: Joint Typhoon Warning Center; Guam, Mariannas Islands; in the wvicinity
of the Marshall Islands on 14 Octcber 19283, The disturbance moved westward and,
on 16 Octoher, began to intensify. See Figure 3. The disturbance continued to
intensify, and at 0400, 20 October, as it approached the Philippines, a tropical
cyelone formation alert was issued, The distorbance continued to intensify
while moving west-northwest, and at 0809, 22 Cotober, it was designated ag
tropical depression "Lex," and an initial warning was broadeast. At 0653, 23
Cetober, "Lex" was upgraded to tropical storm status,

The U.5. Joint Typhoon Warning Center cited sustained winds of 65 kts for “Lex"™
at 0200, 25 Cctober, and clasged "Lex" as a "typhoon." The agency cited maximue
sustained winds of 70 kta with gusts to BS kks at O0BOD, 25 October, after which
time the storm's intensity decreased, No other agency cited wind speeds that
high; and no other agency classed “"Lex" as a typhoon (sustained wind speeds over
64 kts).

The metecrological data services supporting the drilling operation cited maximm
sustained winds of &0 kts with gusts to 75 kte near the storm's center, with
somewnat less severe conditions indtially forecast for the drillship's position.
As the storm's predicted path shifted toward the drill site, the conditions
forecast for the drill site approached but never exceeded those forecast for the
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storm center. At its peak, those services classed "Lex" as a sevore tropical
storm (wind speeds 48-83 kts). "Lex" began weakening as 1t passed south of
Hainan Island. The U.5. Joint Typhoon Warning Center downgraded it to a
tropical stors at 0200, 26 Octcher, It continued to weaken while pessing
through the Gulf of Tonkin, making landfall near Dong Hoi, Viet Ham, on
26 October with maximum sustained winds of 50 kts.

Although described wariously as a "typhoon," "“tropical cyclene,® "severs
tropical storm,” and other titles, the storm known as "Lex" will be, for the
purposes of this report, referred to simply as "trepleal storm 'Lex'® as that
was the highest storm classification used by the weather services providing
information to the drillship,

1. TYPHOON PLAN

The GLOMAER JAVA SEA was in compliance with the requirements in Title 46, Code of
Federal Regulations, Subchapter I-A, Rules for Mobile Offshoere Drilling Umits,
Part 109 {46 CFR 109) te have on board specifie inatructions for preparing for a
gevere storm and preparing to move the drillship. Glebal Marine had published
four distinct sets of instructions or gquidelines: (1) GLOMAR JAVA SEA Operating
Mamusal; (2) Global Marine Drilling Company Procedures Manual 5 - Marine Opera-
tions; (3} Global Marine Drilling Company Critical Procedures; and (4) Typhoon
Plan for GLOMAR JAVA SER,

The Operating Manual was required by Coast Guard requlatioms and was the only
ane of those four documents scbmitted te the Coast Guard for approval. FProce-=
dures Manual & - Marine Operations containz a segment entitled Heavy Weather
Procedurss which is identical te the Coast Guard-approved Operating Manual. The
Critical Procedures Manual containe a segment entitled Hurricane Procedures and
Evacuation, All of those documents describe a three-phase approach to savere
gtorm preparedness with significant differences in the content of the
instructions and guidance for each of the three phases. Since the Heavy Weather
Procedures segment of the Procedures Manual 5 - Marine Operations iz identical
to the Operating Manual, the former can be deleted from this comparizon. The
Typhoon Plan, written specifically for the GLOMAR JAVA SEA's operations in the
South China Sea, differs from the other documents.

In the Cperating Manual, Fhase I commences when a hurricane or significant low-
pressure system is identified within 1040 miles of the location. This phase
consists of planning and seme preparation without disrupting drilling cperations
or altering the mooring system., Phase I includes a reguirement to identify
those persons on board whe are not essential to operations that will take place
during the storm and thus could be evacuwated if such action was later deemad
appropriate, However, the instructions for Fhase I do not provide guidelines
for determining which personnel are "nenessentlal®™ -- that is left up to the
Master. The Dperating Mam:al also provides a formula to caloulate when Phage II
should be implemented. The formula is based on that perimeter of the storm
where 40 mile-per-hour winds are first encountered. Fhase II entails securing
the well, the ship, and all the drilling equipment, pulling the marine riser,
disconnecting the guide wires, picking up reguired anchors and dropping the
remainder, or evacuating the ship. Phase III is not defined in terme of time,
distance to the storm or weather conditions. It consists of evacuation of the
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nonessential personnel identified in Phase I and movement of the ship if
necessary, Movement of the vessel is at the Master's discretion.

The instructicns in the Critical Procedures Manual are more detailed than those
in the Operating Manual. In the Critical Procedures Manual, Phase I cormences
when a hurricane or tropical storm iz within 1000 miles of the drillship's
location and ig very similar to the Phase I guildelines in the Operating Manual.
The beginning of Phase II is not caleulated. It is defined as the time when the
hurricane or trepical storm is within 750 miles of locatlon. Az with the
Cperating Manual, during Fhase II the well is secured, the marine riser brought
on board but the guide wires remain in place, and all ncnessential personnel
fidentified during Phase I) are sent ashore. Fhase III begins with the
hurricane or tropical storm within 500 miles of location. The guide wires are
buoyed for easier retrieval if they are disconnected. All anchor chains except
purbers 2 and 10 are disconnected at the 2000' link in the chain lockere. The
dacieicn o move the wvesszel would be made during Phase III, but the person with
the authority to make this decision is not identified.

Perscnnel from Global Marine developed a heavy weather procedure for the GLOMAR
JAVA EER as required by the Operating Manual. That procedure is the Typhoon
Flap, It was reviewed by ARCO China and Glebal Marine management. Although no
formal approval was given to the document, testimony of =enior management
officials of both companies indicated the document was accepted. The Typhoon
Plan is divided into -two phases. Phase I begins with & typhoon or hurriceane
1200 miles from the drillship. During Phage I the well is secured, the marine
riser brought on board, nonessential perscmnel identified, marine personnel
brought on board te cemply with Coast GCuard manning requirements, and the ship
iz generally made ready for the storm. FPhase I starts with the storm 1000
miles away. The Fhase II instructions include a check list and options for
releazing or bucying off anchors (depending on the avallsbility of the supply
vessel), putting nonessential personnel ' ashore, and securing all watertight
closures. The plan specifically states that the decision to move off the well-
site is made Jointly by the ARCO China representative, the Global Marine
Drilling Superintendent, and the Master. The Alternate Master of the GLOMAR
JEVA SER wrote to the Rig Manager and suggested additions to the Typhoon Plan.
The Alternate Master suggested that as many anchors as possible be retained on
board if the ship were to move. He alsoe suggested that if there was
insufficient warning to allow meving the drillship te the south, the only
alternative left weuld be to meve it to the northwest side of Hainan Island and
anchor in an area where the water depth was about 35 meters. There was no
written acceptance or rejection of those suggestions by either Global Marine or
ABRCO China management persontel and a revised Typhoon Flan wWas not submitted for
management approval. Howeweyr, testimony shewed that key menagement personnel in
both companies were aware of those suggestions.

The wvarious heavy weather plans dealt with preparing for the passage of
hurricanes and "typhoons". Perscons testifying during the investigation put a
great deal of emphasis on the fact that “"Lex" never reached typhoon strength
{neither the drillship nor shoreside management had access to the .S5. Joint
Typhoon Warning Center reports). Alss, at the time "Lex" was firset classed as a
"tropical depression® it was only 460 miles from tha drill site. For these
reascns, it was held, the exact requirements of the plans were not applicable.

The drillship prepared for the storm by securing the drilling operation, That
action was consistent with the intenmt of the heavy weather plans.
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17. RONESSEMTIAL PERSONHEL HOT EVACUATED

Beth the Critical Procedures Manual and the Typhoon Plan give guidelines on the
evacuation of “"nonessential personnel,” but neither document attempts to define
this term. The Coast Guard-approved Operating Manual requires that a determina-
tion be made of who will stay with the wvessel, but provides no guidelines con
making this determinaticn. The decision as to which personnel would be evacu-
ated in the event of a typhoon or other emergency was left to the three men in
charge of the drillship's operations - the Master, the ARCO China Drilling
Supervisor, and the Global Marine Drilling Superintendent.

Pestimony from persons who had served in those positions revealed that there was
no set definitien of "nonassential personnel" applicable to the GLOMAR JAVA SEA.
Varied opirions included: the Department Head decides; anyone who wants to go
ashore can; the marine crew and drilling erew are essential, but third party
personnel can be evacuated; the Captain will consider each request; and, it de-
pemds on the weather and whether or not a helicopter can land on the ship, or a
supply wessel come alopgside.

There were no commanications te or from the GLOMAR JAVA GSEA cancerning
evacuation of any personnal because of tropical storm Lex," There is nothing
to indicate that persons on the drillship felt that evacuatlion was necesSsary or
degireble. ©n the centrary, at about 1830, 25 October, the ARDCO China Drilling
Supervisor on the drillship told the ARCO China Drilling Superintendent in
fhanjiang that the vessel was riding well and everyons felt comfortable. That
was the last communication between the deillghip and shoreside managément
personnel until the satellite call to Houston at 2348,

There were two possible ways to evacuate personnel from the drillship - by heli-
copter, or by boat which in effect meant using the supply vessels. Dependence
on the helicopters had drawbacks in that they normally flew only during daylight
hours and could not operate in severe weather conditions. Also, with the drill-
ship rolling, heaving, and pitching in heavy seas, landing on it would be haz-
ardous, Lf not impossible. While not as hampered by night and weather, the
supply vessels also could rot evacuate the drillship's crew under severe condi-
tions. The supply vessel had to moor to the drillship te effect the trangfer of
pacple, and such mooring was not possible in heavy seas or with the wveszels mowv-
ing to any great degree. Those limitations meant that evacuation had to oocour
before the envirommental ecnditions detericrated or not at all.

Persons who had served on the drillghip as well as shoreside management person-—
nel testified that on the basis of prior experience, they were not concernead
about the weather., Many of them also testified that, given the option of leav-
ing on a supply vessel or riding cut the storm on the drillship., they would atay
on the drillship, confident that they and it had ridden out worse weather than
that forecast for the drilling area as & result of typhoon Lex. There ia
nothing to indicate that the persons onboard the drillship felt diffarently.

There is no reason to believe that any personnel on board the drillship were

degiqnated “nonessential,” nor that any consideration was given to evacuation
befora sach action became impossible,

27



18. EVENTE LEADING UF TO THE CASUALTY

The GLOMAR JAVA SEM departed the United States opn 1 December 1982 and arrived in
the Soupth China Sea offshore Hainan Island; FPeoples Republic of China, on
T January 1933. Between 9 January and 31 August the drillship drilled 2 wells,
one at (latitude and longitude) 17.8°N, I059.3°E, and the other at 17.5°H, 109°E.
On 21 August the drillship commenced a move, under tow by a supply wvessel, to
pogition 17°17'49"W, 1O0B°5&"29"E, designated a5 well site Ledong 30-1-1, to
drill ancther well. The move was completed on 1 September 1983,

ht the well site the drillship was anchored in 317 feet of water, heading 335°T.
(Tha drillship's heading was subsequently changed to 339°T to compensate for
prevailing environmental conditions.} Four bow anchors and fiwve stern anchors
vere deployed in a spread pattern.

on 22 October the GLOMBR JAVA SER was engaged in routine drilling operations at
the Ledong 30=-1-1 gite. At 0800 that morning there were EI persons on beoard,
The drillship reported experiencing winds of 12 kits from 0&65°T and swells of 5
feet from 050°T., The drillship was rolling 1% and pitching 1.5%. The NANHAI
209, chne of the contracted supply wessels, was standing by near the deill site.

In its 1030 forecast, the contracted weather service (Meteo) advised the drill-
ship of a tropical depression labeled "Lex" approximately 460 miles to the sast
with winds of 32 kts, moving west-northwest at 10 kts. & plot of the forecast
showed the storm was predicted to make landfall on the coast of Hainan Island
approsvimately 100 miles northeast of the drillship during the sarly hours of
24 October. The ARCO China Drilling Supervisor and Global Marine Drilling
Superintendent on board the drillship decided that since they had planned to
change the drill bit at that time, they would do so but would pot lower the
drill gtring {drill pipe with bit attached) completely to the bottem of the
well. Instead, they would lower the 4drill string only as far as there was
caging in place, about 6,300 Feet. They would then use the rams in the blowout
preventer to "hang off" the drill string in the well. They would then
digconhect the drillpipe above the blowout preventer and bring that portion back
aboard the drillship. Next they would disconnect the marine riser amnd bring it
back abcard. At that time the drillship would be free of the well except for
the relatively light guide wires., This was a standard precauticon when severe
weather conditions were forecast. The Drilling Superviscr advised his superior,
the ARCO China Drilling Superintendent, imn Fhanjiang by radio of those plans.
The Drilling Superintendent concurred.

At 1830 the drillship received a forecast which upgraded "Lex" from a troplical
depression to a tropical storm. Winds had increased to 35 kts with 45 kt gusts.
"Lex" was now 420 miles from the GLOMAR JAVA SEA. It was continuing to move
west-porthwest at 10 kts, but the predicted path was more westerly than before.
It was now predicted to pass 50 to 60 miles to the portheast of the. GLOMAR JAVA
SEA during the morning of 24 October. At the well site the winds had shifted to
330°T at 5 kta, seas were from 330°T at 2 feet, and the swell remained from
050°T st 4 to & feet, During the day twe servige hands (subcontractor
representatives} left the drillship, bringing the total persons on board to El.
The HANHAL 209 returned to Zhanjiang, and the relief vessel, NANHAI 205, was on
looation as the standby vessel.

The 1800 weather forecast placed tropical storm "Lex,® as of 1700, 320 miles
away with winds still at 35 kts. The storm was moving west-northwest at 10 kts
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and was predicted to pass 55 miles to the northeast of the drillship with
maximum winds of 50 kts. The 2000 forecast, issued at 2230, placed "lex" 360
miles to the cast, still moving west-northwest at 10 kts with winds of 40 kts
queting to 50 kts. The sStorm was now predicted to pass approximately 45 miles
to the north-northeast of the drillship.

By 0ODD on 23 October the drilling crew had completed hanging off the drill
string. The crew then began pulling the marine riser package. The marine riser
was on deck and secured by 1015. During that time the winds had increased
slightly to 6-8 kts from 000°T, and the swell increaszed to & feet, still from
050°T. The drillship was ewxperiencing a 4 foot heave and about a 3® roll. The
next two weather advisories predicted a path which would have "Lex" pass 55
miles north-northeast of the &rillship with winds of 30 kts.

Muring the day the storm took a dramatic turn northward, slowing its speed of
advance to 5 kts, net increasing in strength, and now predicted to pass north of
Hainan Island, approximately 200 miles away from the GLOMAR JAVA SEBEA. By 1600
the crew had secured the GLOMAR JAVA SEA for the storm. The local winds had
increased to 10-12 kts from 350°T. The swells continued from 050°T, increasing
to & feet. The wvessel roll and heave were 3° and 4 feet, respectively, and the
anchor tensichs were normal. The HABHAI 205 was anchored abeut 1.5 miles away
and had normal communications with the drillship.

Puring the night of 23 Octcber, the swells continued to baild, reaching 12 feet
by morning. The drillship was now heaving 16-24 feet, rolling 7=-12°, and the
winds had shifted to 030°T at 10 kes. The 0500 advisory showed that the storm
had remained stationary for the past 12 hours and had not intensified. It was
still predicted to meve to the northwest and pass well to the north of the
GLOMAR JAVA SEA.

At 1050 on 24 Octoher the Captain of the HWANHAI 205 reported to the drillship
that drill casing had broken loose on his aft cargo deck. He recalived
permission from the GLOMAKR JAVA SEA to weigh ancher and sail into the wind while
resecuring the casing. The 1030 weather advisory showed the storm inereasing in
gtrength, with winds now 45 kts gusting to B85 kts, and moving slowly northwest.
It was approximately 250 miles due east of the GLOMAR JAVA SEA and was predicted
to pass well to the north of the drill site. -

By 1600, the swell height at the drill site had increased to 16-18 fest., Winds
woere at 10 kts and waves were at 2 feet.

The envirommental weather forecast for. the drill site, issued -at 1BOO,
24 October, predicted that the weather at the dArill mite over the next two days
would be somewhat worse than indicated in that morning's forecast. For the
early morning of 25 October, that forecast predicted winds of 22-33 kts with
gusts to 40 kts, maximom seas of B-10 feet and a 16-18 foot swell., It also
predicted that those conditione would worsen during the day with winds
increasing to 28-40 kts with gusts to 47 kts, seas of 10-13 feet and a 16-20
foot swell,

By 1830 the WANHAT 205 was anchored near the GLOMAR JAVA SEA with ite engines
secured for the night. The last weather advisory on 24 Cotober was issued at
5230 and gave the 2000 position of the storm as being 235 miles east of the
drillship, moving west-northwest at 3 kts.
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At 0000, 25 October, winds at the drill site had inereased to 20-25 kte. Seas
were at 10=12 feet with a 16~18 foot swell. These conditions approximated those
forecast for that morning,

At 0730 the WANHAI 205 got underway to ride out tha storm,

The envirommental weather forecast for the drill site, isswued at 0730,
25 oOctober, predicted worse weather for that day than did the previous night's
forecast. For the morning and early afternoon it predicted winds up te 40 kts
with gusts as high as 47 kts, seas up to 12 feet and a swell of 16-20 fest, The
forecast called for conditions to worsen during the day to winds of up te 55 kts
with gusts of 56-63 kte, seas up to 16 feet, and an 18-21 foot swell.

By OBOD the winds at the drill site had increased to 25-30 kts, somewhat less
severe than forecast., However, the sea conditions -- waves of 20-24 feet and a
swell of 18-26 feet =-- were already exceeding the forecast conditieons,

At 0850 the GLOMAR JAVA SEA's radlo operator talked with the radio operator at
TianDu., The operator on the drillship reported that the wind and waves were
heavy, -that he was not feeling well, and that he had no official information to
pass. About the same time, Mr. Li Shian, a Liaison Officer with Nan Mai West
01l Company's Drilling Department, met with ARCO China's Drilling Superintendent
in ARCO China's office in Zhanjiang to suggest that ARCO China move the GLOMAR
JEVA EER off the well location because the "typhoon” would pass through the
drillship's peosition. The Drilling Superintendent said he believed the storm
would pass north of the GLOMAR JAVA SEA and that the drillship was prepared for
the storm. The ARCO China Drilling Superintendent also pointed out that there
w8 no protected area for GLOMAR JAVA SEA to run to considering the predicted
storm path, shoal waters to the south, and Vietnam to the southwest,

At 0930 two rows of protective wooden decking on the aft part of the
MRMHAT 205's cargo deck were carried away by boarding seas.

The weather forecast at 1030 placed "Lex"™ 145 miles east of the GLOMAR JAVA SEA
as of 0BO0., The storm was moving west-northwest at 7 kte, with winds incressing
to B0 kta, gusting to 75 kts. The storm was predicted to hit the southern coast
of Hainan Island, approximately 65 miles north of the drill site. At the drill
gite, the wind and sea conditions continued to worsen.

at 1100, Mr., N ?s:istant Manager of Nan Hal Wost Shipp Company ,
telephoned ARCO China's liaison for logistics in Thanjiang. Mr. was con—
cerned about preparation of the NANHAI 205 for the "typhoon." The logistice
liaison said the storm was not yet classified as a typhoon, that the drillship
was not intending to move off station, and that the supply vessel was to stay
with the drillship.

By noon the GLOMAR JAVAE SER was heaving and rolling heavily, and the swell was
still increasing. Tropical storm "Lex™ had fncreased speed to 8 kts and was
§till moving west-northwest consistently tracking to the socuth of the predicted
paths. It wae just wnder 100 miles cast of the drill site with winds of 60 kts.
gusting to 75 kta. The GLOMAR JAVA SEA had normal radio commnicationa with
TianDu, pasging the latest storm information. The NANHAI 205, approximately &
miles northwest of the drillship, reported Z-mile visibility due to rain,
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At about 1300, the wire and chain used to securs the well casing on the supply
vessal's cargo deck parted. The casing was loose on deck and one piece was lost
overboard. The supply vessel's Captain reported that loge to the GLOMAR JAVA
SERA. Waves were continuously breaking on the supply vessel's deck making it too
dangercus to attempt repairs to the caslng securing system. The drillship asked
if help was needed; the supply wvessal replied "Np," Tha supply vessel was
rolling 20 o 30%,

At 1400 the GLOMAR JAVA SEA called the HNANHAI 205 ko pass the 1100 storm
advisory. By 1500 the supply vessel was B miles from the drillship heading into
+he wind which was ceming from the northwest. At 1552 when they turned on their
radic to ¢all the drillship for a routine radio chesk, the supply vessel
reported experiencing winds of 35 to &0 kta.

By 1600 the sustained winds at the arill site had increased to 45-30 kte --
still not as severe as forecast. However, the seas were noW at a height of
32-38 feet with a 30-foot swell.

it 1614 the ARCO China Drilling Superintendent in fhanjiang talked with his
Drilling Supervisor on the GLOMAR JAVA SER., The Drilling Superviscr reported
that the ship was "dry and ckay" and that the WANHAIL 205 had casing looze on
deck but was =till standing by. The 1400 weather advisory was not broadcast
until 163i0. The storm was continuing to move west-northwest at 8 kte -and was 30
miles east of the 4drill site. Winds were still &0 kta, gusting to 73 kte. It
wag forecast to pass 20 to 25 miles north of the GLOMAR JAVA SEA at about 2400,
2% petober. The GLOMAR JAVA SEA was experiencing swells of 30 feet from 050°T
and waves of 38 feet from 00D*T, The drillship was rolling 9¢, pitching 4%, and
heaving 24 feet. ARCO China's Chief Geologist ip Zhanjiang talked with his
representative on the drillship whe reported that the weather was rough, bt mot
any rougher than previous storms. ’

It 1740 the Mapn Hai West Shipping Company advised the MANHAI 205's Captain by
message that the storm would pass over the supply vessel's position and that he
wae to put his stern to the wind and leave the area. By 1800 the supply vessel
was having difficulty steering at slow speed and wag rolling 35 to 40°. The
Captain changed course to 150°T and increased speed to 3-4 kts. The 1700
weather advisory, issued at 1800, placed the storm 75 miles east of the drill
zite. The storm had moved west during the past three hours. The forecast was
still for a west-northwest track at & kts, to pass 20 miles north of the GLOMAR
JAVA SEA.

At 1BO0 ARCO China's Drilling Superviscr on the drillghip told his supervieor in
zhaniiang that the drillship was riding well and having no difficulties. He
said everyone was comfortable and the NANHAIL 205 was nearby.

At 1800 the envircnmental weather forecast for the drill site predicted winds of
55 kts with gusts of up to 71 kts and combined seas in excess of 40 feet. GSea
conditions at the drill site were already worse than that. By 1900 the WAMHAI
305 had clesed GLOMAR JAVE SER to approximately 3 miles and had VHF radio
contact with the drillship. The GLOMAR JAVA SER reported rolling 9-10°.

At 2000 the NANHAI 205 was at the well site. Ten minutes later a refrigerated

storage container on the supply vessel's cargo deck broke looas and was driven
by the waves under the towing winch. The supply vessel was rollimg 40°. The
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supply wvessel had lost lighting in the enginercom; enginercom personnel wers
using flashlights. The drillship reported rolling 20 to 30°.

At 2100, the GLOMAR JAVA SEA's radio operator told the radis operator in
Zhanjiang that the drillship was experiencing waves of 37-39 feet from 330°, a
30 foot ewell from 050°, and winds from 330° at 50 kts, gusting to 60 kts, The
radic cperator In Zhanjiang called the GLOMAR JAVA SEL operator at 2210 to get a
lecal weather report. The drillship's radic operator said the wind and waves
ware heavier and that the waves were beating on the deck, sournding like thunder.

There were four more communications between those two radio operators within the
next two hours, passing weather information. The last comsundcation was at
2255,

The fhanjiang radio aparator got off duty at 2300 without a face=to=face relief.
He ieft a mote for the next operator saying there wae a "typhoon,™ the CLOMAR
JAVA SER was rolling wery moch, and to pay attention to the drillship and to
radio TianDu.

At 2300, after unsuccesefully trying to call Zhanjiamg, the GLOMAR JAVA SEA
called TianDu and reported that the wind and waves were very heavy, that the
Glaobal Marine Drilling Superintendent had asked them te pot on their 1ife
jackets, and that the ship wasz rolling, He agked that this he passed to radio
Ehanjiang. At 2315 the NAWHAI 205 ecalled the Arillship, reported rolling
10-40°, and said they would have to get underway sailing into the wind. They
had a radio check using the szingle side band (2SB) radic but decided VHF was
better and that that would be their primary radis, The HANHAT 205 was 16 miles
from the GLOMAR JAVA SEA.

At 2330 the relief radic operator arrived at the Zhanjilang cffice and tried to
contact the drillghip, At about 2335, the cperator at TianDu, having heard the
call, informed EBhanjiang of €he Jdrillship's 2300 call saying that the ship was
"listing wery much”, Weither station was able to contact the drillship.

At 2348 the Assistant Rig Manager on board the GLOMAR JAVA SER called the Global
Marine Drilling Group Vice President in Houston, Texas, wvia the pgatellite
telephone link. He reported that the drillship had a 15° starboard list, was
experiencing 75 kt winds over the bow, that everyone was up with lifejackets eon,
that they 4id not know what was cabsing the list, and that they had pumped out
the starboard drilling mud tanks on deck. The call was cut off at that point.
It had la=zted no more than 3 minotes. Attempts to reestablish contact from
Houston failed.

At 2350, after being unable to reestablish contact with the drillship, the radio
operator at TianDU informed his superiors that contact had been lost at 2300,

By 2400, according to available metecrological data, the seas at the drill site
had increased to 42 - 48 feet and winds were 60 kts gusting to 75 kts.

19. COMMUNICATIONS SUMMARY

The following is a summary of significant communications between the GLOMAR JAVA
SEA and the communications centers at Zhanilang and TianDu and the supply
vesgels between 0700, 25 October 1983 and 0730, 26 Ootober 1983, TUnless
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otherwise indicated communications invelved only the Chinese radio operators at
the respective stations.

25 October 1%83

0715-0727 Zhanjiang received a telex from drillship (2]

0720 NAMHAI 205 contacted GLOMAR JAVA SEA and, with drilliship's permission,
salled against the wind to ride cut sterm. [8]

0730 Envircnmental weather forecast with tropical storm warnings

Winds 55 kts/gust B85 kts at center. t1)
0730 Reeceived at Zhapnjiang. [2]

0745 Zhanjiang received a telex from drillship. [2]

0800 Tropical eyclone forecast: Severe tropical storm. (1]

BEOD Weather Pax severe tropical storm warning, [1]

ogoo-0815 mr. [ 2®co china, Zhanjiang, talked with drillship. 2]

0815-0845 Thanjiang received 2 telexes, including weather data, from deillship.
[2]

1630 Environmental weather forecast with tropical storm wazrnings

Winds &0 kts. gusts 75 kte. at center. [1]
1030=1037 Received at Ehanjiang. [2]

1105-1120 Schlusherger representative talked with driliship; ship reportedly
"rolling very mach®. [2]

1130 Tianbu talked to drillship and Zhanjiang.

1138 Drillship reported to Tianlu Radio “... wind and wave are heavy now" and
then repeated weather data and SUmDary of typhoon progress. [3]

1254-1256 Chanjiang received a telex from drillship. [2]
1330 Environmental weather forecast with tropical storm warnings:

winds &0 kts./ gust 75 kts at center.
1330-141% FReceived at Zhanjiang. [2]

1330 wr. J]]]q cicbal Marine, Fhanjiang, talked to Mr. Jennings en
drillship. (8]

1400 Tropical cyclone forecast: severe tropical storm. [1}]

1400 Weather Fax severe troplcal storm warning. {11
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1427=142% Zhanjiang sent a telex to drillship, [2]
1443-1446 Zhanjiang received a telex from drillghip. [2]
1507=1513 Zhanjiang received a telex from drillship, [2]
1552 HANHAT 205 talked to drillship [6]

1602-1612 Ehanjiang sent 3 telexes to drillship. [2]

i614-161%  Mr. - ARCO  China, Zhanjiang talked with Mr.
drillship.[2] 8] ' - -

1621-1622 Zhanjiang sent a telex to drillship. [2]

1624-1632 Mr, [ Arco china, Zhanjiang, talked with Mr. Manfrida on
drillship. ([2][8]

1630 Environmental weather forocast with tropical storm warning:

Wirds 60 kts. gusts 75 kte, at center.
1632-1637 FReceiwved at Zhanjlang. [2]

1648-1658 Drillship sent “afterncon report™ to Zhanjiang via telex; report
included weather chservations at the drill site, [2][8])

1720 Drillship informed TianDu that “wind force is increasing®, [3]
1800 Envirommental weather forecast with tropical storm warning:

Winds &0 kts./Sgusts 75 kts. at center [1]
1810~1R20 Received at Zhanjiang. [2]

1820-1825 wr, [l amco china, Zhanjiang, talked with Mr. Reed on drillship.
[2] {&]

1850-1852 Ehanjiang received a telex from drillship, 1{2]

1852 Bhanjiang received telex from drillship ¢concerning an "order for goods”.
[4]

1300 Master of HREHAI 205 talked to drillship; vessels approximately 5 nautical
miles apart; drillship reports polling 9°-10°. [6]([7]

1500-1915 ur. [zt zharniiang talked with drillship. (2] (4]

1915 Tianbuo talked to drillship and confirmed that HANHRI 205 was in the
vicinity of drillship, [3])][5]

2000 Tropical cyclone forecast: Severe tropical storm. [1]
2000 Weather Fax severe tropical storm warning. [1]

2010 HANHAL 205 talked with driliship; drillship reported rolling 20°-30°. (6]

24



2100 HNANHAT 205 talked to drillship; drillship reported rolling 20°-30%;
NANHAL 205 rolling more than 40%. [

1100-2115 Radio operator at Zhanjiang talked to drillship and chtained weather
at drill site: "...10 scale of wipd ... 11 scale of gust ..."; 3T
wave height with maxisum of 38'p 330° wave direction; 50* swell
directicn; 30' swell height. [4]

2210-2215 zhanjiang talked to drillship (TianDu everhoard conversation);
drillship reported "... wind and wave are most heavy now; the ship i=
rocking, ¥olling, and pitching. The waves ars beating on the deck
which scunds like thundering. FPleasge pay attention to keep contact.”

[3]1[4] 5]
2230 Environmental weather forscast with tropical storm warning:

Winds 55 kts./gusts 65 kts. at center [1]
2230=2237 Received at Zhanjiang [2]

3337 Radio operator at Zhanjiang called drillship conecerning receipt of weather
data. [4]

2250 Drillship called Zhanjiang and reported satisfactory reception of weather
data, [4]

2950 MANHAI 205 received “Wo. 16 typhoon eémergency warning® issued by Hainan
wWeather Station. [B]

225% Radio operator on drillship reported to Zhanjiang "... gtill the same ...
wind and wave f[are] heavy .., rolling and pitching very mch ...". [4])

2300 Radio Operator "02" at Zhanjiang got off duty; Operator "03" got on duty
but waz not in the radioc room. [Z]

2300 Drillship reported to TianDu "wind and wave aras too heavy now, the
foreigners {drilling superintendent) asked us to put on life jackets.
Please relay this to Zhanjiang.™ [3] (5]

2300 Tianbu called Zhanjiang “"several times but no answer". [3]

2308 TianDu radio operatol initiated unsuccessful telephone rall to advise his
superviscr of loss of communications with drillship. [3]

9310 TianDu called drillship and HANHAI 205 "t couldn't get answer”.
[21[4]E5]

2318 TianDu tried unsuccessfully te contackt drillship. 3]

2315 Communications between WAWHARI 205 and drillship “nermal". [6]

2315 NAMHAI 205 advised drillship of the “Ho. 186 typhoon warning" issued by the
Uhminan Weather Station"; also, that HANHAT o056 was rolling 30°=40° and
nesded to sail against the wind. The Mastox of the NANHAI 205 asked the

drillship's radic operator "how are you?". The radio operator replied
metill OK". MANHAI 205 determined that the singls
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sdide band radic was operative but decided to use the VHF instead. [7]
2325 TianDu tried unsuccessfully to contact drillship and Zhanjiang., [3]
2330 Relief radip operator at Zhanjiang arrived at the radioc room, [4]

233572336 TianDy contacted Fhanjiang after several unsuccessful earlier
attempts. TianDu told Zhanjiang "JAVA SEA called you just now at 2300,
but you did not answer. The ship was listing very much. The foreigners
asked all crews to put on life jackets". [3][5]

2343 TianDu relayed to Zhanjlang the report they received from the drillship
earlier and that communicaticns were lost at 2300. [3)[4][5]

2345 TianDu tried unsuccessfully to contact drillship. [3]

2343 nr. - board the drillship contacted Mr, H at Global Marine's
offices in Houston, TX via satellite telephone link and reported that the
drillship had assumed a 15° starbhoard liet of undetermined origin and that
the drillship was experiencing 75 kt. winds "ower the bow"., Conversation
was cut off by loss of communications. [8)

2350 TianPu and Zhanjiang tried unsucces=fully to contact drillship. TianDu
radio operator informed his supervisor of the sitwatiom, [3)

2400 NANHAI 205 attempted unsuccessfully to contact drillship via VHF.([6]{7)

26 October 1983

0005 TianDu talked to Zhanjiang and suggested that "ARCD's manager" be informed
that contact with the drillship had been lost. [3]

010 TianDu tried unsuccessfully to contact drillship and WNANHAI 205, [3]
Q1% WAMRAT 205 attempted unsuccessfully to contact the drillship by VHE, [6]
0025 ZHanjiang "[reported to] Mr. Huang Bang Jie that [drillship] was rolling
vary myuch, crews had put on life jacket. Lost contact from 2310 on
Oct, 25 to Q025 ¢n Oct. 26", [2]

0025=0650 Humerous unsuccessful attempts to contact the drillship and
MAREAT 205 were made by both Zhanjiang and TianDu. [2][3][5]

0030 Radio operators at ZPhanjiang sent a messenger to wake up ARCO Chinma Inc.
personnel, [48]

0145 HANHAI 205 attempted unsuccessfully to contact the drillship by VHF. [7]
C420-0630 Tianlu attempted unsuccessfully to contact Zhanjiang. [5]
0620 NANHAT 205 attempted unsuccessfully to contact the drillship by VHF and

gingle gideband; WARHAI 205 contacted Zhanjiang and TianDu by single
gideband. [7]
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pes0 TianDy heard MAMHATL 205 calling the drillship. [3][&]

OE53-0654 MAMHAT 205 yveported to Thanjiang "Sea condition is abnormal [sic], no
way to determine ship location. Far from the [drillshipi cannot see
[drillshipl, 12 =zcale of wind foree". [2]

0655 TianDu communicating normally with WANHAT 205. [3]

OT05-0730 ¥.,.[HAMHATI] 205 searching by radar". NARHAI 205 reported wind force
decreased to "8-9 scale™, [2]

1110 HKAWHAI 205 arrived at well site. [&]

HOTES: [1] From weather service forecasts and storm warnings.

[2] From "Radio Log of ARCO Zhanjiang Radio".

[3] From "Radic Log of ARCO TianDu Radio".

{4] From "Related Informations About ARCO Zhanjiang Radioc en
ooct. 25,1933",

(5] From “Informations Concerning ARCO TianDu Badic on QOot. 25 and
26, 1283".

[6]- From "Log of HANHAL 205",

(7] From “Belated Informatioms About NANHAT 205 Working on
Opt. 25,26, 1983,

[A] From testimony.

20. SEARCH AMD. RESCUE OFPERATION

At 0330, 26 Octoher {1430, 25 oOctober, C8T}, after failing to reastablish
comtact with the drillship, Global Marine's Houwston, TX office notified the
Twelfth Coast Guard District (CGDLZ) rescue coordination/operations  center im
San Franciseo, CR that contact had been lost approximately 4 hours earlier with
the drillship experiencing a 15*% starboard list and 75 kt winds at position
17-17.498, 108=~6.30E. At 0345 CGD12 relayed that information to the Department
of the Rir Foroe, Western Pacific Rescue Coordination Center (WESTPAC ROC)
Kadena, Okinawa. WESTPAC ROC assumed control of the search and rescue (SAR)
operation, but CGD1IZ2 continued fo monitor the SAR ackivities., AY 0400 COGDLZ
contacted Global Merine and obtained the radic call sign and telex and telephone
[MARISAT) numbers for the drillship and relayed that information to WESTPAC RCC.

WESTFAC ROC issued an urgent marine broadcast seeking information on the
drillship. They also attempted to contact the drillship through a USAF C=130
alrcraft which was within 300 nautical miles of the well site. Neither attempt
produced any results.

At 0620, when radio contact was reestablished with the supply vessel NANHAL 205,
ARCO China and Wan Hai West 0il Company directed the vessel to "sail with full
speed to the original location where the JAVA SEA (sic) was drilling". The
WAWHAT 205 arrived at the drill site at 1110 and found the anchor bouys in place
but no sign of the drillship. During the next two hours the supply wessel
spotted 3 parsonal flotation devices (life preservers], a box of flares, and a
rubher fender in the water.

The WANHAI z05 checked the immediate area then returned to the drillsite. Upon
reaching the drillship's last known position, at 1845, the supply vesgel found a

N




"fuel track ... and smell of fuel®. At that point ARCO China personpel at
Zhanjiang begsn planning a survey of the sea floor. Later that day the Hong
Kong Marine Department advised WESTPAC RCOC that the supply wvessel had arrived at
the driligite and "bouys at the last known position indicated that the wvessel
had abandoned the pesition in a high seas situation and marked its anchor
chains". Late in the evening of 26 October Global Marine informed WESTPAC RCC
that two airliners had reported recelving a distreszs signal oen L12E.5 mHz that
morning., The RCC then alerted U.85. Navy Forces at Cubi Point, Philippines, of
the situation. Approximately one hour later, at 0747, 27 Octobexr, the first of
the SaR forces, a U.5. Havy P-3 aircraft, was launched to investigate the source
of the distress signal.

The distress signal reported by the two airliners was being transmitted an 121.5
miz, one of the two frequencies on which BEPIRBxz transmit. The alrliners == one
Lufthansa, the other Cathay-Pacific -- reported the signals to Kaitak Adrport in
Hong F¥ong. In neither case was the position of the source of the signal
accurately determined. Although the signal was reported early in the morning it
wag late evening before it was confirmed and relayved to WESTPAC RCC.

During the course of the search a variety of debris was sighted. It included
perscnal flotation devices (life preservers), fenders, wood planks, and other
materials, some of which wers recovered. The most significant sightings are
degcribed here.

At 1307 {0507 GMT), 27 October the merchant vessel WILLIWE TOYO, several hundred
miles away, picked up a distress signal on 500 kHz, the international distress
frequenay on which emergency lifsboat radios transmit, The signal used the
GLOMAR JAVA SEA's call sign, WFDS, and gave a latitude and longitude of 17°41N
and 107*42E. MNo other signals were reported on 500 kHz,

At 1415 the supply vessel HANHBRI 205 started a fathometer survey of the sea bed
at the drill site. That survey showed a 20-meter high mound on the sea bed and
gave the first indication that the drillship may have sunk.

In the afterncon ARCO China, Glebal Marine, amd Chinese personnel left Zhanjilang
te set up a SAR center in Sanya. Other personnel stayed at Ehanjiang to provide
communications links to Hong ¥ong, Houston, and WESTPAC RCC and to serve as
liaizon with Chinese offices and as translators between English-speaking and
Chinese search forces, -

At 2023 the Hong Kong Marine Department informed WESTPAC ROC of the distress
aignal received by the WILLLINE TOYO. However, dus to the weather conditions
and darkness, alrcraft were unable to investigate.

At 0210, 2B October a Chinese helicopter reported a “capsized lifeboat™ with its
propeller showing at position 17°23N, 108°20E. While a variety of debris,
including sewveral Yokochama fenders were spotted, the item described as a
"capsized lifeboat™ was not seen by any other party in the search, was not seen
again after the initial sighting, and its identity was never confirmed. At 1816
the Chinese tug SUI JUI 201 recovered an empty inflatable liferaft at position
17°24W, 10B®1HE, That liferaft was later positively identified by its serial
pumber and servicing markings as having come from the GLOMAR JAVA SEA. Later
that evening U.5. Wavy aircraft spotted what was possibly another liferaft. 2
strobe lights were later spotted at the same position but vessels in the area
found no sign of a liferaft or the lights.
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At 0900, 29 October a British Petroleum helicopter assisting in the search
picked up a distress signal described only as an "B0SY. Between 0900 and 1029
the crew took 9 directional readings on the signal and tried unsuccessfully to
locate its source, [Receipt of the signal was not reported to any other
participant in the search; it only came to light more than a week after the
active search was terminated. Wwhat little information there is on this incident
is vague and inconclusive.

At 1020, 29 October the Chinese Naval vessel 950 recovered an emergency position
indicating radic beacon (EPIEB) at pesition 17°32H, 107"3BE. That EPIRE was in
the general debris pattern and probably came from the drillship. At 1420 a
spherical bouy, uwsed to mark the loose end of an anchor chain in the event the
chain had to be released, was recovered, That bouy bore markings which proved
that it came from the drillship. &t 1434 U.8. Havy aircraft reported 5 strobe
lights at position 17%30H, 107°37E but, &gain, surface vessels could not locate
them. At 1709 U,S. Havy aircraft spotted "fresh sea dye marker" and what
appeared to be a person in the water at 17°27H, 107V°54E. Ships were directed
into the area but were unable t& locate any person.

fm 30 October a portion of a temporary building used by drilling fluid engineers
on the drillship was spotted. That the building came from the GLOMAR JAVA SER
was verified by visible markings on the building itself. The hulk of what seems
to have been a small wooden fishing vessel was alsc sighted within the debris
pattern. That vesgel was not identified and there is nothing to indicate that
its presence was significant to the casualty.

om 31 October the =ide scan sonar survey of the sea bed at the drill site was
eompleted. The results of that survey indicated that the drillship lay on the
acean floor.

The active search involved U,5. Kavy and Adr Force planes, Chinese Havy ships
and helicopters, private helicepters cperated by British Petroleum, and at least
ona other weegael hired by Glcbal Marine, The .5, Havy P-3% and Air Porce
E=130s logged a total of 21 sorties, over 213 flight hours, and covered more
than 70,000 sguare miles. Those planes were prohibited from searching coastal
waters of Vietnam and certain aveas under Chinese control; hewever, those areas
were searched by Vietnamese and Chinese forces. coordination of the search was
hampered by language differences and differences in the communicaticns egquipment
available to the warious groups invelved. The search forces were hampered
initially by 60 kKt winds, seas in excess of 15 feet, and rain. Howevar, with
repeated coverage of many areas and considering the scope and pattern of the
search, WESTPAC ROC placed the probability of detection at over %20 percent.

The RCC estimated the life expectancy of persens in the water to be at least BO
heura and possibly longer, The active search continued for 180 hours. The
gearch was terminated on 4 Wovember because it was believed that by that time
any survivors would either have been lecated or weuld have drifted ashore. A
peivate vessel hired by Global Marine continued to search well beyond the 4
Hovember cut—-off of the official search; however, that vessel turned up nothing
gignificant.

The crews of the chipe and aircraft risked thedir lives to pursue the search

under extremely adverse weather oonditicns. Beme of the vessels involved
gnegtained damage themselwes during the search,
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21, EFIRB RECOVERED

At 1020, 29 October 1983, during the search for survivors of the casualty, an
emargency position indicating  radio beacon (EPIRB) was found floating at
position 17°32'H 107%38'E. The EFIRE was recovered by a Chinese Havy vessel
identified only as "5530" which was agsisting in the search. The EPIRE, as with
all of the materials recovered during the search, was put aboard one of the
Chinesa supply vessels which alse participated in the search. All of those
materials were deliversed to & Glchbal Marine employes at Zhanjiang for
gafekeeping. As & result of these circumstances, the exact details of the
recovery inoluding whether or not the EPIRE was operating are not koown.

The EPIEE recovered was not marked with the name of any vessel.  Company records
did not provide enough information to positively identify the unit as the
EFIFE purchased for the GLOMAR JAVA SER. However,; it was recovered within the
pattern of debris known to have come from the drillship. Further, there are no
records of other U.5.-flag vessels operating in that area of the South China Sea
at the time, and no records of any vessel having been lost at about that time.
Also, no vessel ar company has reported the loss of an EPTRR in that area.

The EPIFEE was turned. over to the Marine Beoard by Global Mavine., It was
eventually delivered to the Coast Guard's electronics laboratery at the U.E.
Coast Guard Station, Alexandria, VA, for examination and testing. In general,
the examipation showed that in. all prebabjlity the EPIRE operated propetly when
deploved, that its battery went dead as the result of normal transmitting, and
it may have operated eEfectively for as long as 5 days.

EPIRE gignalz were picked up by 2 commercial aireraft (Cathay FPacific and
Lufthanea)] and reported to Kaitak Airport in Hong ¥ong. Those reports, receiwved
lezgg than 5 hours after the last known comsmunication with the drillship, placed
the zource of the zigral 70 nauntical miles aeuth of the drill gite. It is not
krnown how that pogition was determined. F

-22. THE STARBOARD LIST

At 2348, in the last known communication with the drillship, the GLOMAR JAVA SER
reported to Global Marine's offices 1n Houston s 157 starbeoard list of
undetermined origin. The Arillship's erew reported that they were trying to
correct the list and had dumped or were in the process of dumping the starboard
lidquid mud tanks. The conversation was cut short after just a few minutes when
cesmunications were lost and contact could not be regained.

The only other reference to a "list" was in a radio conversation at 2336 between
a Chinege radio operator at Fhanjiang and hizs counterpart at TianbDi. The latter
was relaying the content of an earlier conversation at 2300 with the radio
operater on the drillship. The record of that earlier conversation deoes not
menticn a list; however, 1t does show that copditions were bad snough to dictate
that the crew don life preservers.

23. THE DIVIKG EXPEDITIONS AND WRECK SUREVEYS

b, Noverbher 1983

Barly in the search and rescue operation it became apparent that the GLOMAR JAVA
EEA may have sunk. At that time Global Marine began planning a diving
expedition to conduct an underwater search of the drill -zite and, 1if the

drillship was found, survey the wreck.
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The SMIT MRNWILA, a 150 foot long salvage wveassel was hired by Global Marine,
outfitted with a small saturation diwving syetem and a remote control submersible
eguipped with an underwater wideo camera, and gent to the drill site. Onboaxd,
along with the divers wers representatives of Global Marine, including the
Alternate Master of the GLOMAR JAVE SEA, and a Marine Project Spperintendent
familiar with the drillship.

The SMIT MANILA arrived at the drill site on 4 MNovember 1983. The survey team
found the anchor bouys and plotted their locations. They algo found two
"hreakaway bouys" {(anchor chain marker bouys) marked 7" and "8", which were
partially erushed and apparently connected to something on the sea floor. They
also noted the "smell of fuel oil"™ within the anchor bouy pattern.

The SMIT MANILA conducted a sonar survey of the area around the drill site and
found a large hump on the otherwise flat sea floor. The salvage vessel anchored
over that hump. The remotely controlled submersible was deployed and the wreck
waeg located. It was identlfied by its appearance.

The SMIT MANILR worked from 4 Wovember through 30 November. It left the wreck
site twice -- once because of severe weather and cnece to resupply. Although
hampered by bad weather at the drill site, the divers did succeed in conducting
an external survey of the wreck. The survey positively identified the drillship
and showed that it was resting opside down with the port side approximately 10°
higher than the starboard side, heading approximately 270°T., The heliport and
navigation deck were buried in the sea floor. The bow was partially huried and
the sea floor was plowed up arcund it. The survey alse showed a large fracture
at about frame 91 on the starboard side. That fracture is addressed separately.
The survey turned up no sign of the two lifeboata. The divers were able to look
into the ship through & broken airport (porthole} that had ne deadlight cover,
but saw nothing of consagquence,

Puring the survey portions of some of the ancher chains were recovared. DUring
recovery it became apparent that chains Ne. 2,3,and 4 were broken., Portions of
those chains were subsequently returned to the United States for examination and
testing. The failures are addressed separately.

The weather condition in late November so hampered the -diving operations that
little progress was made. On 30 Wovember, with no prospect of better conditions
in the immediate future, the coperation was terminated.

B. March 1984

Shortly after the HNovember 1583 wreck survey Global HMarine began planning a
second diving expedition. That expedition, to take place after the winter storm
spason in the South China Sea ended, would include an internal search of the
drillship. In meetings and correspondence prior to the expedition, the Marine
Board worked with Global Marine and other involved parties to ensure that all
necessary and desirable actions would be carried out,

The TENDER CARRIER, a 265 foot long dynamically positioned diving support
vessel, was hired by Global Marine for the expedition. That vessel was gouippad
with a 10-man saturation diving system, & 3-man diving bell, a J-man
submersible, sophisticated electrcnic positicning systems, and a side scan sSonar
gyaten, In addition to nine divers and asgorted technical persomnnel, the
£ollowing Global Marine personnel, all intimately familiar with the drillship.,
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wvere on board: the Vice President for Drilling Group II; the Vice President of
Engineering and Constructicn; and, the Marine Project Superintendent and the
Alternate Master who had participated in the Hovember 1983 wreck survey. A
Coagt Guard officer, the Administrative Assistant to the Marine Board, was also
on board, Prior to leaving the United States that officer had accompanied the
Marine Board on & visit to a sistership of the GLOMAR JAVA SEA. As & result of
that wvigit he had numerous photographe of the wvessel's arrangements and
structural details for reference during the wreck survey. In additien,
immediately bafore leaving for the drill site the divers and other persconnel
invelved vigited a similar Global Marine drillship for familiarization. Finally
Global Marine provided a aspecially prepared model of the drillehip and plans of
ita arrangements and structure.

The TEWDER CARRIER arrived at the drill site on 7 March, The underwatéer work
was completed on 22 March.

A side scan sonar survey of the area arcand the well site was conducted. The
position of the wreck relative to the well =ite was accurately determined.
mpparent locations of anchors and chains were noted. A large gquantity of
debris, apparently drill pipe or casing, was feund on the sea floor
approximately 100 yards southwest of the well site.

The hull survey was conducted using the submersible as well as the divers. They
were eqguipped with underwater wvideo cameras and were in veics contact with the
support vessel, The video rasults of the survey were taped.

The hull survey showed extensive damege to the hull at the bow. The forecastle
wag crushed, The sideshell was buckled wvertically approwimately B0 feet from
the stem. There was extensive longitudinal buckling of the sideshell along hkoth
gides. In addition to the major fracture near frame 91 starboard, other
localized damage was noted, A summary of the damage is addressed separately.

B grid system was laid out on the hull wsing cables and rope te provide
reference marks for measuring hull deformatien, . Other measurements wers
obtained by comparing hydrostatic pressures at different points te provide
relative differences in depths between points. Among other things, the various
maasuremsnts showed that the hull was crushed down from its original depth of 6
feat 9 inches to approximately 20 feet., The damage was plotted on copies of
shell expansion drawings for the drillship.

Coupons were cut from the hull plating in way of the majer fracture. The
locations for those coupons had been determined and approved prior to the wreck
aorvey. Prior to cutting them the divers marked the hull to show where the cuts
would be made. The locations were verified on the support vessel using the
video cameras befors cutting commenced. Upon being brought to the surface the
coupons were carefully washed and coated with a preservative. They were marked
and stamped for identification. The samples wers wrapped and crated and placed
in a shipping container. ‘They were then alr freighted to Houston and
subsequently delivered to a laboratory for examination and testing.

The search of the wreck showed that some doors and hatches were closed and
dogged. In some cases doors were closed but not dogged. In other cases the
doors were migssing and the dogs were missing as well. The cover for the large
hateh leading into the casing hold was mi=meing; all of the doge were broken.
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Part of the search was concentrated around the lifeboat installations in an
attempt to determine if either of the two lifeboats had been lawnched. The
rogults of that part of the search are addressed separately.

The search of the exterior shewed that both of the drillship's cranes were still
with the drillship.

The dispositien of the drillship's derrick was not determined. Doring the side
scan sonar survey an object that was possibly a part of the derrick was noted on
the sea floor betwsen the wreck and the well site. During the hull survey, it
was noted that what appeared to be a part of the derrick lay under the drillship
trailing past the hull to port. However, in neither case was the nature or
identity of the object verified.

The survey alse showed that anchor chains Ko. 7 ard 8 were draped over the Ho. 6
anehor cable. Howewver, it was not determined whether or not those chains and
cable -—- or any others -- were intertwined. Chains Fo. 5, 9, and 10 led
straight away from the wreck.

fhe internal search of the drillship was intended primarily to search for
hodies, recover wessel lags and clocks, check the settings on distress
signalling devices, and look for anything else that might help in determining
what happened.

The search was, in general, limited to the accommodation sSpaces —- OFEW
quarters, galley, Lounge, etec. The navigation deck (04 level) and the
pilothouse (05 level) were buried in the mud and could not be searched safely.
Thus normal log keeping stations and the comunication installations weare not
examinod.

Ho wassel records or logs of any consegquence Were recovered. Three clocks were
recovered. Their condition is addressed separately.

& total of thirty-six bodies were located. One was found outgide the drillship,
in the wieinity of the lifsboat installations, with a emall diameter line
wrapped arcund its leg. That body was recovered. Thirty-five bodies were found
inside the drillship. Thirty of them were recovered. Four of the five bodies
not recovered were in the navigaticm deck. They could not ba safely recovered.
the fifth body not recovered was in the quarters. It was initially marked foxr
recovery but was later overlooked when the diver became discriented, Where the
bodies were found is addressed separately.

24. MNCHOR CHAIN FRILURES

The GLOMAR JAVA SEA had 9 anchors deployed at the time of the casualty., & plot
of the anchor chain bearings prepared by the Master after the vessel was mowved
to the final drill site and information from the yegsel's loges and routine
reports provided information on the original anchor pesitions. Information
obtained during the diving expediticns and wreck surveys in November 1983 and
March 1984 verified the final locations of the amchors, ancher chains and cable,
gnd the wreck. Those surveys also cshowed that anchor chaing Mo. 2 and 3,
deploved from the starboard bow and leading forward at relative angles of 42°
and 75° respectively, and HNo. 4, deployed from the starboard stern and leading
aft at a relative angle of 115%, were br¢ken. It hasz not been determined if
they broke sirultanecusly or one at a time.
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Baged on the lengths of chains recovered during the sorveys, chains Ho. 2 and 3
broke approximately 900 feet from the drillship, and chain Ho. 4 broke at or
very near the fairlead at the anchor windlass.

During the Wovember 1983 survey, portions of chains 2 and 4 were recovered., R
metallurgical examination of links from these chains showed, in the words of the
metallurgist, “... significant permanent deformatien - elongatiocne [almost 10%
in 1 linkl and thinning of crogs secticne ...". The metallurgist concluded that
the links had beepn subjected to "applied loads that were higher than the yield
strength of the material™, that they showed evidence of "high load - lew e¢ycle
fatigue fracture" and that the fracture in the kenter shackle recovered from
chain Mo. 3 was produced "by essentially a single overload®. Although ne
mechanical tests were performed, Brinell hardness tests “indicated strength
levels well above the minimum reguirement of API Spec. 2F". For 2-3/4" chain
that specification calls for an ultimate tensile strength of 93,000 psi with an
expected yield of more than 55,000 pei. The proof and breaking test loads
requirad under that specificaticn (590,000 lbs, and 889,000 lbs, respectively)
exceed those specified by the American Bureau of Shipping for extra-high
strength grade 3 chain for use on vessels classed by that Scciety.

25. GEHERAL DESCRIFTICH OF HULL DAMAGE

The drillship is lying on the sea floor in a nearly inverted position. There is
an eight foot high mound of gea bottom material plowad up in front of the
drillship's stem. The hull forward of frame 59 shows significant transverse
buckling across the keel and longitodinal buckling of the side shell near the
shear strake on both the port and starboard sides. There are heavy folds in the
stem plate. There appears to be a serles of longitudinal buckles on the port
side of the hull from frame 59 to frame 140. The hull ie crushed down
approximately & feer from its original 26'9" depth to a current depth of just
over 20 feet.

The most dramatic hull fracture is at frame %1 on the starbeard side in way of
the Ho. 6 and 7 starboard wing tanks. This fracture is discussed in detail
gpeparately. ©On the opposite side of the hull at frame 91 there is a deep
trangverge indent measured from just above the bilge keel at a depth of one foot
increasing to eight feet moving toward the waln deck and then decreasing
gradually up to the shear strake,

The starboard side shell plating has a severe buckle running fore and aft of
frame 91, where the major fracture occurred, The heavier 1-1/3" shear strake
plate is gently set in at a constant slope and the 92/16" plate immediately b low
the shear strake is folded like a ribbon with smooth folds,

A thorsugh survey of the interior of wing tanks Ho. 65 and 75 showed Eassive
buckling of some longitudinal and transverse stiffeners and the transverge
watertight bulkhead at frame 91, Also it appears that the hull on the starboard
gide near frame 91 buckled sufficiently to cause the inboard side of the hull
plating to come in contact with the inboard longitudinal bulkhead, a distance of
about twelve feet, and then pull away approximately 1Yy feet,

One penetration of the inboard longitudinal bulkhead of wing tank Ho. 65 was

found. It ia in the vicinity of frame 85, about 12 feet below the wmain dack.
Tt is "¥" shaped and appears to be caused by a buckled transverse angle Laindg
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forced up against the inboard bulkhead and then punched through. The cross legs
af the "X" are about 12" long.

The forecastle transwverse bulkhead at frame 27 iz ecrushed on both sides of the
centerline watertight door seo that the forecastle (01) deck is nearly touching
the maim deck on the port and starboard sides. There are desp indents or
huckles in the hull at frame 59 on both the port and starboard sides. The main
deck is fractured in way of the forward starhoard substructure in an “L" shape.
The deck in way of tha forward port substructure has a 21" fracture on the
outhoard side of the substructure lag. The moon pool, which is between frames
95 and 106, is lmtact.

26. CONDITICH OF LIFEBOART INSTALLATIONS

one of the objectives of the wreck surveys was to determine, if possible,
whether or not the lifeboats had been launched. The Movember 1983 survey showed
no sign of either boat. The March 1984 survey confirmed that neither boat was

in its cradle.

2 part of the March 1984 survey eoncentrated on the lifeboat installations. The
condition of the port side installation differed significantly from that on the
etarboard side.

A. Port Side

on the port side, both davit armse were migezing and the channels they rode in
were damaged. The falls led into the mud; the blocks were not visible. An
attempt was made to pull the fallas clear of the mud te see what Wwas attached.
on hoth falla all that came out wWas a broken cable. On one, the break was clean
and shiny, &s would be expected from & new hreak, However, the end of the other
cable was black and deteriorated, as would be expected for an old break that had
been exposed to the elements for some time.

The winch drums were examined, The fall cable lay neatly in only a few of the
thirty grooves on each drum. The yvest of the cable was loosely jusbled around
the drums as though it suffered a backlash when & heavy load was suddenly
removed, Its condition was compared to & gnarled fishing real.

The pelican hooks on the securing gripes were also examined. One was broken;
the other was severly distorted.

B. Starboard Side

on the starboard side, the aft davit arm was not feund. However, the starboard
arm was found lying on the ses floor and it was recovered. MHeither the davit
arm itself nor the sheaves and sennections showed any sign of damage.

The falls led into the mud; the blocks were not vigible. An attempt was made to
pull the falls clear of the md to see what was attached. On both falls all
that came out was a broken cable. In both capes the break was clean and shiny,
ag would be expected for new breaks.

The winch drums were examined. The fall cables lay neatly in twenty-five of the
thirty grooves on each of the drums. The leading strands lead loosely to the

davits.
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The power switch for the winch motor waes in the "on" position.

The pelican hooks on the securing gripes were hanging open. There was no sign
of any damage or deformation.

The tricing pennant showed no sign of damage or deformation,

27, CLOCEE RECOVERED

Four mechanical clocks were found on board the GLOMAR JAVA SER during the March
1584 wreck survey. Three of those clocks weye recovered, In each case, bhefore
being moved, the clock wasz videotaped to provide a record of the position of the
hands.

Each of the three glgcks recovered was a 12-hour mechanical, key-wound, boelkhead
mounted clock of a type routinely found an ships. In each case the glass
protecting the hands: apnd faece was brokepn and the hands were crushed back against
the face.

The recoversd clocks were found in the messroom, orews loUnge, and ARCC Chira
Drilling Superviscor's office. The messroon clock showed a time of thirteen
winutes before the hour of eleven. The other twe showed flve minutes before the
hour of twelve. There were no legible indications of "A.M." or "P.M..

A foorth clock was found in statercom ¥o. 14 on the boat deck (02} lewel, It
showed a time of fifteen minutes after the hour of eight. It was not recovered,

28, BODIES FQUHD AWD RECOVERED

A total of thirty-six bodies were located during the March 1984 diving
expedition, One body was found gubside the drillship, in the wvicinity of the
lifehoat installations, dueing the hall =sorvey, The other thirty-five wara

found in the accommodation areas.

Thirty-one of the bodies were recovered. Of the five bodies not recovered, four
were on the navigation deck; the fifth was in the beoat deck quarters area.

O the navigation deck, one body was found inside the Master's office, It was
discovered when the diver reached through a tear in the bulkhead in an attempt
to recover bocks he could see. However, the deor was seversly damaged and the
diver could not enter the office. Three bodies were seen in the radio room.
However, the dogrway into that space was crushed down to an 18-ingh by 48-inch
opening, and entry was not attempted, Several metheds of gaining access to
those spaces were considered. The navigation deck was completely below the mud
line and only interior accese was possible, Also, access would reguire that
portions of the internal bulkheads be cut away, possible weakening the damaged
areas to the point of collapse, That meant the divers would have had to work
their way through the guarterse and would be far from help if a problem arose.
In the end, the diver's supervisor concluded that it was too dangerons to
attempt entry inte those spaces,

The body found outside the hull was in the wicinity of the aft boat falls of the
starboard lifeboat installation. A thin line similar to that wused oY
line-throwing gquns was wrapped arcund cne leg., One end was on the line tangled
in the boat gripe installation, the other led into the debris. The actual
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nature of the line, how the bedy becams entangled in it, and why the individual
was cutgide when the =ship sank have not been determined.

The bodiss, other than those in the Master's office and radioc room, were
numbered as they were found. In mosSt cases they were marked for recovery after
the search of a given area was completed. In this menner the first twenty-seven
bedies found were identified as # 1 through # 27. They were labeled accordingly
upon recovery. Five more bodies were found after # 27 howewver, for sSome reason
the same numbering system was not carried through to the final labeling of the
body bags. Those Five bodies were subseguently labeled # X1 through X5.

The nusbers assigned indicate that 32 podies were marked for recovery. But only
31 wera recoverad. Examinatien of the logs and records maintained during the
wreck survey and search show that the body identified as # 25 was not recoverad.

Bodies # 24 and # 25 were found in statercom Mo. 16; ® 26 AND # 27 in stateroom
Ho. 14, the Chief Engineer's statarcom. They were marked for later racovery.
During the recovery progess, the diver's hoses got hung up or tangled while he
was working in stateroom Wo. 16. The diver became discriented and confused and
could find oenly one of the two bodies previcusly located in that room. The dive
team, fedring possible entrapment, did not reenter that area.

The damage to interior bulkheads and doors, confusion over numbering of the
gpaces (the nurbering system actually used on the drillship differed from the
designations used on the ship's plans), the poor visibility, and ‘the physical
difficulties and dangers inherent in underwater gearches of wrecks made the
diver's tasks estremely difficult. Under the circumstances, it is a credit to
the diving team that only one such ocourrence affected the body recovery
operation. '

The majority of the bodies were found in cabing on the boat deck (02} level or
in the lounge on the poop deck (01) lewvel. In general, the bodies were fully
clothed, most wearing life preservarls.

After recovery the bodies were placed in a refrigerated container and taken to
Hong Kong, A multi-nationsl team of expert patholegists working with dental and
madical records and other information provided by families and employers,
undertock identification of the bodies. A series of exhaustive examinations,
careful cross—checks, and duplicate verifications resulted in identification of
all of the thirty-one bodies recovered.

Table 1 is a summary of where each of the thirty-two bodies was found. As that
table shows, the bodies of the key senior perscnnel == Master, Chief Engineer,
padic Officer, Drilling Supervisor, Drilling superintendent, Assistant Rig
Manager -- were not recoversd.

29. WATERTIGHT INTEGRITY

Reports frem the divers conducting the survey in March 1984, with support from
the video tapes taken at the same time, indicate that many of the weather deck
doors were not completely degged cleosed for maximom wetertight integrity. For
example, the "booby hatch" deoor on the main deck leading down to the casing hold
appeared to have three dogs open and three doge in plase. The main deck
watertight deor to the sack storage rool Was undogged, but was buckled in such a
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way that it appeared the two middle dogs may have been in place when the vessel
sank. The port weather dooxr on the poop deck leading to the passageway between
the lounge and the galley had only one dog in place. The weather door on the
starboard boat deck had three dogs in place and three open. The after weather
door on the poop deck was open. The after doocr on the boat deck had only cne of
four dogs in place. The watertight door to the after windlags room was ODen,
All dogs were open on the port weather door on the boat deck, The starboard
passageway weather door on the superstructure deck had one dog in place and
three cpen. The watertight door to the emargency gehnerator room was hooked in
the open pogsition. The main deck remote open-close indicator for the shatt
alley watertight door indicated the shaft alley door was open.

0. TRANSFER OF LIQUIDS TO CORRECT LIST AND TRIM

Welght distribution on the GLOMAR JAVA SER was conatantly changing during
drilling operations, resulting in minor changes +to list and trim. The
drillehip's engineering corew rogtinely transferred liguids between tanks to
correct the list apd trim. That action was often taken without the prier
knowledge of the Master or the Chief Engineer.

o the evening of 25 Qoteber, when the starboard list was reported to Gleobal
Marine's office in Housteon, the drillship's crew was already adjusting liguid
lecads to correct the list =- even though the cause of that 1list was not known,
Although it should have, the Operating Manuwal for the GLOMAR JAVA SEA did not
caption the Mastéer against such astion. The Coast Cuard approved the operating
mantal, subject to certain commenta, on 11 January 1980, The approwal letter
requirad, in part, that a section be added "stating that the Master iz adwvisaed
to take action to determine the cause of any unexpected heel or trim before
taking corrective action™, That secticn had not been added to the Operating
Marupal.

31. TECHWICAL STUDIES

A. Intact and Damage Stability Studics

It was necessary to determine whether or not the GLOMAR JAVA SEA met the
stability standards in effect at the time of its building. At that time Coast
Guard regulations established only intact stability criteria for drillships.
Howaver, the American Bureau of Shipping (ABS) 4814 have damage stability
reguirements,

At the request of the Marine Board, the Coast Guard's Marine Technical and
Hazardous Materials Division conducted both intact and damage stability studies.
The intact stability study showed that the drillship satisfied the applicable
intact stability criteria.

There was reason to believe, from testimony of alternate crew members, that the
Mo, & and Bo, 7 starboard wing tanks (drill water and fuel woil tanks,
raspectively) were empty at the time of the casualty. The damage stability
study considered the drillship with both of those tanks flooded, a damage
condition in excess of that prescribed by the applicable ABS Fules. The study
showad that if those tanks were flooded, the GLOMAR JAVA SEA, with no other
forces acting on it, would have assumed & heel angle of approximately 14%, The
study also showed that in that flooded condition the drillship would capsize if
a 70 kt beam wind were applied on the port side. As already stated, this damage
condition exceedod the applicable damage criteria. The study showed that the
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drillship 4id in fact satisfy the applicable ABS damage stability oriteria and
the ABS intact stability as well.

The study alss schowed that the stability information contained in the Coast
Guard-approved Operating Manual was conservative when compared to the
Arillship's stability characteristics.

B, WVessel Leading Study

It was desirable to identify as accurately as possible, the drillship's actual
ioading condition at the time of the casualty. Global Marine offered to conduct
a study for that purpose. The Marine Board accepted that offer.

Copzidered in the loading study was the testimony of alternate crewmembers who
had left the drillship only a few days before the casualty,; daily reports
submitted by the drillship prier to the casualty, and records of materials and
gupplies knewn to have been placed on board.

The thoroughness and detail of the study and the close agreement between its
results and other available information ¢reated a high degree of confidence that
the study provided an accurate picture of the GLOMAR JAVA S5BEA's  loading
condition on 25 October 1983, That leading condition was yaed in the structural
and hydrodynamic studies.

€. Strugtural Study

At tha request of the Marine Board, the Coast Guard's Marine Technical and
Hazardous Materials Division performed structiral ecalculations to determine
whether or not the deillship's gection modulus =atisfied the applicable
gtructural criteria, the ABS "Rulea for Building and Classing Steel Vessels;
1967", which were in effect and adopted by the Coast Guard at the time the
drillship was built,

The caleculations showed that drillship's section medulos exceeded the applical:le
requirements.

0. Hydrodynamics and Stress Studies

Te aid in trying to determine the cause of the major hull fractures, it was
necessary to determine as ac¢urarely as possible, the magnitude of the stresses
axperienced by the drillship's hull on 28 Ootogber 1983, RAe a preliminary step,
it was necessary that the moticns of the drillghip due to wind and seas be
calculated, The American Bureau of Shipping offered to conduct the necessary
studies. The Marine Board accepted that offer. The parameters and assumpticons
for the study were prescribed or approved by the Marine Board.

For the motions study, the wind, sea and gwell conditions chosen were based on
available metecrological data for the drill site at 2400, 25 October 1983, The
conditions chosen were conservative -- when some deqree of uncertainty existed
more severe conditions were assumed, The results of this geudy were used to
caleulate the streszes imposed on the anchored drillship's hull as a result of
its reaction to the wind and seas.

The stress study showed that under the assumed environmental conditions, the
maximum hull stresses would not have excesded 50 percent of the minimum yield
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strength of the drillship's hull plating. That minimum yield strength was
determined by actual tests conducted on the plate samples cut from the
drillghip's hull,

E. HMetallurgical Study

Sample coupons were cut from the drillghip's hull during the wreck survey in
March 1%84, The locations and szizes of the coupons were deteymiped in advance
in a meeting with repregentatives of the Parties in Interest +to the
investigation., The primary area of interest was the major transverse fracture
in the wvicinity of frame 91, The locations of the coupons were marked on the
drillship's hull by divers and verified by the Marine Board representative via
an underwater video system.

The coupons were out, brought to the surface, <lsaned, marked for
identification, coated with preservative, and shipped to Houston, TE. They were
subsequently delivered to Failure Analysis Associates for examination and
testing. The use of that company was proposed by Global Marine and, after
examinaticn of the credentials of the company and its personnel, approved by the
Marine Board. The procedures used to identify, mark, and track the coupons from
initial cutting through the testing apd the careful record keeping at each stage
provided an excellent record of custody and ensured that the identity of each
sample tested was preserved,

Failure Analysis hssociates proposed a series of tests aimed at determining the
physical and chemical properties of the samples as well as procedures for
analysis of the fracture surfaces themselves. The Marine Board approved the
propogals with some modifications.

The metallurgical study showed that the steel in the samples met the standarpds
established by the American Bureau of Shipping and adopted by the Coast Guard
with respect to thickness and guality, It also revealed that the major trans-
verse fracture had two crack .imitiation points, one near the waterline and the
other just below the bilge keel, in the wvicinity of frame 91, The two cracks
merged in the side shell. At the initiation points both cracks were brittle
Eractures. Coupons taken at points further along the fracture showed that the
failure mode changed from brittle to duoctile fractures and remasined so to the
termination points,

Both cracks started at welded joints. In both cases the cracks started at the
inside of the hull plating in the heat affected zone of a weld. Ohe started
whare a lengltudinal side shell stiffener was attached to the hull plate. The
other started where the transverse watertight bulkhead at frame %1 was attachad
to the hull plating, In both cases the examinaticons showed that the weld
atructures were normal and there were no defects or abnormalities in the welds.
They also show that there were no signe of pricr failures, damage, or repairs at
those points. The metallurglst who presented the resultes of the study testified
that it iz not wunusual to find cracks starting at such points if the structre
experiences high local stresses.

The fracture surfacez in the samples did not show any sign of coming together,
after the fractures cccurred, with sufficient force to mar the surfaces.

The study alsoo showed that there were no crack arresters or other features at
the termination points of the cracks.
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F. Stress Analysis of Hull Plating at Wing Tanks Bo. & and 7 Starboard

Failure Analysis Asscciates conducted two stress analyses on the drillship's
hull plating in way of wing tamks No. & and 7 starbpard, One analysis examined
the effects of a uniform hydrostatic pressure loading on the hull in which the
pressure gradually increased, pimulating the increase in hydrostatic pressure as
the ship sank. The other analysis examined the impact load necessary to create
a stress egual to the yield stresa of the hull plating.

The increasing hydroststic presssure analysia concluded that the hull plating
near frame 91 would experience yield when the drillship had sunk to a depth of
g8 feet.

The impact loading analysis concluded an impact load of 325,000 pounds would be
required to produce yield stresses in the hull plating near frame 91. The
analysis alsc concluded that impact frosm floating objects such as a small
fishing boat could not induce stresses large enough to fracture the hull.

32. WITRESS DATA

£11 available personnel with recent garvice onboard the GLOMAR JRVA SER were
interviewed as were all key shoreside management and SUppOrt personnel of both
Glohal Marine and ARCO China. All who appeared to be able to provide any
significant information were called to testify. In addition, key Chinese
personnel were interviewed in the Peoples Republic of China by the Chairman,
Marine Board of Investigation and a representative of the Hational
Transportation Safety Beoard. Flnally, Coast Guard and American Buraau of
Shipping inspection perscanel and a wide range of technical personnel were
called to testify. See Appendiz B for a brief summary of the withesses.

33, viISIT TO GLoMAR OORAL SER

on 1 and 2 February 1984 the members of the Marine Board of Investigation, along
with the Board's Administrative Assistant, examined the drillship GLOMAR CORAL
SEA, both afleat and on drydock, in #Mobile, AL. The GLOMAR CORAL SEA, built in
1974, is a sistership eof the GLOMAR JAVA SEL. The =ships were wvirtually
fdentical with respect ®o hull design, structural features and other major
features {hatches, derrick, etec.}. Deck arrangements were generally the same
but many eguipment installaticns including anchors, windlasses, generators, and
control systems were different. Unlike the GLOMAR JAVA SEA, the GLOMAR CORAL
SEA was eguipped with open lifeboats, However, the lifeboat winches on both
vesgals were the same.

The purpose of the examination was to allew the Marine Board, and its
Adminietrative Assistant, who would be the Coast Gunard reprasentative on the
wreck survey expedition, to become femiliar with the wvessel's design and
arrangements. FParticular attention was paid to the hull structure in way of the
Wo. 6 drillwater and Heo. 7 fuel oil tanks, frames ap and 91, and the moon pool.
There was no sign of any current or Ppast structural failure, structural
deficiency, or detericration in any of those areas. The only hull damage noted
was lecalized in the moon pool and was the result of materials and eguipment
handling during routine operations.

2ince the winch installations were the same as those on the GLOMAR JhVA SEA, one
of the GLOMAR CORAL SEA's lifeboats was lowered frem the normal stowage position
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to the boat deck embarkation area. Examination of the winch drums showed the
fall cables remained in 25 of the 30 groove turns on the drums. Examination of
the wreck subseguently showed cable remained in 25 of the 30 turns on the GLOMAR
JAVA EEA's starboard winch drums.

34, SATELLITE COMMUMICATIONS LINK

The GLOMAR JAVA SER was eguipped with a Scientific-Atlanta Model 3055M satellite
capFunications terminal through which the drillship was linked to & commercial
telaphone and telax satellite relay systes. The International Maritime
Satellite Communications System (IHNMARSAT) is based in London,; England.
IMMARSAT uses land-based switching/transmitting/receiving stations called Yeoast
earth stationsg" {CES). Calls originating on shore are rouwted wvia commercial
telephone /telex networks t€o the CBS, transmitted to a system satellite, and
ratransmittad to a receiving terminal., Calls ocriginating from ship staticns are
transmitted directly to the satellite, relayed to the CES, and switched onto
commercial networks. Management of the system in the United States and
oparation of the U.8. oopast earth stations is handled by Comsunicaticns
Gatellite Corporation (COMSATY. The maritime satellite communicationa services
provided by that company as well as the system itself are known as MARISAT.
That term was alse routinely used to identify the terminal on the drillship.

The Comminications satellites are in geostatic orblts, Each satellite provides
coverage for a spacific portion of the earth's surface. Scome gecgraphical areas
are covered Ly more than one satellite. In the South China Sea the GLOMAR JRVA
BEL had access to both the Pacific Ocean and Indian Ocean satellites.

Operation of the MARISAT system on the drillship was relatively simple. The
antenna for the toerminal was aimed at the sateliite initially by manually
entering azimuth and bearing angles and energizing a direct input from the
drillship's gyro compass system. The antenna then aotomatically tracked the
ceatellite. Actual use of the system was then essentially the same as using any
standard telephone or telex terminal. For telephone use dialing an access code
openad the channel to the satellite, The call could then be made by direct dial
or with operator assistance.

The Scientific=-Atlanta Model 3I055M terminal aboard the GLOMAR JAVA SER was
equipped with & distress =ignal generator which could be activated by lifting a
protective plastic cover and depressing a pushbutton. The termimal would then
have transmitted a distress signal which would have alerted system operators
and which would have been recorded on system records.

In addition to recording distress signals the system goehorates records of calls,
whother comploted or only unsuccessinl attempts, to and £rom a user's terminal,
Due to billing requirements, the numbers called by the user are recorded along
with the s=ystem use time associated with each call, Por calls originating
alzevhere and received by the terminal only the syetem use time is recorded; the
callear's number is not.

In an effort to determine whether or not any distress signal was sant orf any
calle {other than that at 2348) were made on the evening of 25 October 1983, the
Marine Bogrd examined COMSAT's records for the CLOMAR JAVA SBEA's account. Tha
Marine Board alse sohtacted INMARSAT and regquestad that company B¢ roview its
records. Information received from INMARSAT reosulted in coentact with and a
similar reguest to Eokugsal Denshin Denwa Company, the Japanege counterpart of
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COMSAT. 1In all cases the results were the same: there is no record of any other
calls from the drillship on the evening of 25 October. Also, there were Ro
calls made to the drillship em 25 October before the casualty. There were well
over one hundred unsuccessful attempts te ecall the drillship from stations in
the United States in the sixteen hours immediately following the casualty.

35, ADDITIONAL INFORMATION SOLICITED

In order to ensure that all significant information about the drillship was made
available to the Marine Board, information was solicited from two other sSources.
With outstanding cooperation and a great deal of assistance from Global Marine,
ARCO China, and all of the subcontractors whe had personnel on board the
drillship, letters were sent to all of the following for whom an address was
available: '

a. the families of persons on board the drillship om 23 October 1983,
and

b. persons (other than those interviewed in person} whe had served
on board the drillship between 1 Auguat 1983 and 20 October 1983,
the date of the last crew change.

The letters requested any informatieon or comments the individual might have on
the material comdition of the drillship or which the individual felt might be
helpful in determining what happened to the drillship and its crew.

& number of responses wWere received, They indicated that the drillship had
axperienced some mechanical difficulties with some of the drilling eguipment and
that seme morale problems probably existed on board the drillship. In general,
however, the responges provided nothing of note on the circumstances surrounding
the casuslty.

Becommendations concerning possible improvements in Marine Safety were received
from several of the families of crewnenbers . Those recammendations woke
farwarded to the Commandant for evaluation.

36. DRILLEHIP EXPERIEWCE IH SEVERE WEATHER

Several Global Marine and RRCO China supervisory personnel and two previous
Mastars testified that they had, while gerving on the GLOMAR JAVA EEAL, its
sisterships, and other drillships, experienced weather conditions wWorse than
those forecast for and reported by the GLOMAR JAVA SEA. The forecast issued at
1620, 23 October, called for winds of 40 kts with gusts to 50 kts. The fore-
cagts got progressively worse.

At 0730, 25 October, winds of 35 kts with gusts to 65 kts, le-foot Beas. and
v1-foot swalls wers predicted at the storm center. The predicted intenmsity of
the storm continued to worsen on 25 October, with the most severe prodiction, at
1800, being &0 kt winds with 75 kit gusts and 15-foot seas with 26-foot swells.
Supervisory personnal ashore testified that those forecasts did not cause them
any CoOnCern.

Wind ecenditions at the drill site were not as bad as predicted (sea conditlons
were worse), and, up to at least the evening of 24 October, the storm was still
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expected to pass to the north of the drillship, At 0800, 25 October, the GLOMAR
JAVA SEA was experiencing 25-30 kt winds, 20-24-foot seas, and 18 to 26-foot
gwaila., Those copnditions did not ecause any concern on the part of shoresids
personnel.

Conditions at the drill site worgened during the day until, at 1600, the drill-
ghip reported 45-50 kt winde and 3B-foot seas with 20-foot swells., Again this
did mot cause any CooRcern among shoreside pergonnel, Fuarther, there is no
evidence that porsons onboard the drillship woiced any concern about the
canditicns.

To gbtain information on drillship experience in adverse weather, the Marine
Board reqguested specific date from drillghip coperators. Survey forms ware
prepared and sent out, Pive major drilling companies responded with data from
15 different drillships, Some companies submitted multiple responses for
individual drillships. The replies dealt with incidents all arcund the world,
in some cases going hack to 1973, The information obtained in the survey is
shown in Table 2. Some of the replies were very sketchy and incomplete and are
not included in the table.

The data covers a wide range of vessel types, operating conditions, and environ-
mental conditions. Although no one case matches the GLOMAR JAVA SER exactly the
data shows that drillships bhave routinely survived wery heavy weather conditions
with 1little er no serious damage,  Of particular note, however, are the two
casas where ancher cables or chains parted. In both cases the wind and gea
conditions were less severe than those experienced by the GLOMAR JAVA SEA.
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FREFACE TO COMCLUSIONS

1, FIXIKG THE TIME OF THE CASUALTY

The driilship's crew called Global Marine's Houston, TX, offiee at 2345%. The
. ponversation was abruptly terminated, by the Marine Board's estimate, st 2351,

mwo of the thres clocks recovered from the wreck showed a time of five minutes
before the hour of twelve. The third eclock showed thirteen minutes before tha
hour of eleven, The difference cannot be reconciled,

on all three clocks the glass was broken and the hands were crushed back against
the face. It is probable that as the drillship sank, hydpeostatic pressure
acting on the outside of the face or & rapid ingress of water into the
gompartment crushed the glass into the clock hands and face.

There is no way to tell the status or conditien of any of the clocks pricr to
the casualty. However, it is reascnable to expect that at least the clocks in
public spaces, including the messrcom and lounge, would be wound regularly. It
is also reascnable to expect that since daily activities were logged and reports
made at eépecific times, the clock in the Drilling Superviscr's office would be
wound reutinely. Fuarther, it is reascnable to expect that 2ll ship's clocks
wotild be set to show approximately the same time, with no more than a few
mingtas variation at most. It is also reasonable to expect that crushing the
hands againet the face could cause a clock to stop. Thus it is probable that
the recoversd clocks were running at the time of the casualty and the two clocks
showing the same times stopped as the vessel gank. That would put the time of
sinking at about 2355, or approximately 4 minutes after the last call to Houston
was terminated. It is not unreasonable to expect an elapsed time of 3 to 4
minutes from the time the drillship began to capsize until it sank to a depth
gufficient for the clock faces to be crushed.

For these reasons it appears that the call to Houston was interrupted at 2351 as
a result of the drillship capsizing.

2. CAUSE CF THE STARBOARD LIST

The dpillship reported a 15° starboard list at 2348, 25 Cctober. The cause of
the list was not known.

Hew the magnitude of the list was determined is not known. The severe motions
the drillship reported would have made it diffieult to accurately meaguze any
permanent list. Thus, it is possible that the actual list was something other
than 15°.

Flocding of the Ho. 6 and No. 7 starboard wing tanks would, according to
calculations performed during the investigation, have resulted in a starboard
list of approximately 14°. Several parties have used that datum to infer that
such flooding caused the list. However, the available evidence concerning the
conditions of those tanks indicates that they ware empty when the drillship
gank. Thus, the Marine Board examined other poesible causes.
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A severse list could have been caused by a shift of drill pipe; well casing;
marine riser sections, and associated materials which for the most part were
gtored high on the drillship.

Another possibility is that the drillship had taken on water through hatches or
other fittings which had been inadvertently left open or which had been damaged
or otherwise breached by the storm. Flooding in such a case may have escaped
detection since access to gome compartments and several tank sounding pointe was
not pogeible due to weather and sea conditions.

£¢ill another peossible cause was an improper shifting of liguids between tanks.
Testimony revealed that the wessel's engineering orew routinely shifred liguids
to enrrect lisk and trim without the pricr knowledge of the Chief Engineer or
the Magter, It ie poseible that liguids were transferred to correct a perceived
problem that didn't really exist, or that incorrect action was taken to correct
what wag initially a minor problem. In either case, an undesirable list coold
have unknowingly been imposed or aggravated.

It appears that the list developed wery guickly. Thers was no mention of it in
the conversations between the Ariliship and the sopply wvessel or shore bases
prior to 2300 and by 2348 the Arillship's crew had apparantly been working on
correcting it for at least a shore pericd of time.

Lacking evidense of hull failure on the surface, any flooding of the drillship
while afloat would have been gradual and probably minor. Any list resulting
from wreng action by the crew in trangferring liguide would also have developed
gradually and would have been noticed, and the action terminated, long before
the angle of liet approached 15°. Thus the Marine Board feels that the most
prebable cavnse of the list was the shifting of the drill pipe and other
matexials stored on board when the drilling operation was halted.

The Marine Board also feels that the action of the drillship®s crew in
attempting to correct a list, the cause of which was not Known, was ill-advised.
Tegtimony on the last communication with the drillship indicates that the crew
wag in the process of or already had completed dumping of the starboard mud tank
or tanks., It is mot clear exactly which tank or tanke were involved but that
action eould have made the vessel's stability condition worse. For example, if
the bulk 1liguid mud tanks at the tank top level were dumped the drillship's
vertical center of gravity would have been raized and its stability would have
been slightly diminished. While it cannot be shown or stated conclusively that
the crew's action contributed to the casualty, the possibility exista.

3. CAUSE AND EFFECTS OF THE ANCHOR CHAIN FAILURES

Anchor chaing We, 2, 3, and 4 are known to have brokeén. Chains Ho. 3 and 4
failed az the result of owverloading in tension. It ig probable that Ho. 2
failed for the same reason. The Marine Board feels that such failures occurred
while the drillship was afloat. While afloat the GLOMAR JAVA SER was exposed to
the forces of wind, waves, and swell resulting in severe wvessel motions. Once
the drillship sank however, those forces would no longer have been acting on it.
It is highly improbable that sufficient pull could have been exerted on the
chains to part them after the drillship sank, whereas anchoer chain failures on
moored ships are relatively common in heavy weather. See Table 2.
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The directions of wind, waves, and swell were such that anchor chains Ho. 2, 3,
and 4 ware subject to the highest environmentally=-imposed loadings, Their
failure created & situatien in which anchor No. 10 and anchor No. 5 were the
only anchors capable of preventing the drillship from drifting to the southwest.
The relative winds and seas would have caused the drillship's bow to swing to
the southwest sirultanecusly with its drift in that direction. Initlally that
swing would have been resisted only by anchor Ho. 10. &8 the drillship swung
further anchor Ho. % would also becope a resisting factor. As the drillship
gwung to the southwest, it presented a larger gail area to the wind while
retaining & beam sea aspect. Thus the forces acting to push the drillship to
the scuthwest continued to increase.

Failure of the anchor chains allewed the CLOMAR JAVA SEA to drift to the south-
west of its orilginal position and change heading from 339%T €0 26B5°T. The
change in heading changed the directions ©f wind and seas relative to the
drillship. That probably changed the loads applied to the remaining anchor
chains. Whether or not it had any other effect on the drillship is not kR,

Other thap the changes in position and heading the anchor chain failures had no
significant effect on the GLOGMAR JAVA SEA. The anchors originally served only
o hold the drillship on station; they did not serve to hold it upright.
Bacanse of the locstions of the anchor windlasses and fairleads relative to the
drillship's centerline and the positions of the anchors relative to the
drillship, heeling moments, righting moments, and tripping forces exerted by the
anchors were relatively small. Any imbalance or ather change in those moments
or forces &5 a result of the failures would also have baen relatively small and
alone wolld not have been sufficient to capeize the drillship.

4., THE MULL FRACTURE AT FRAME 91

Of all of the damage -- fractures, buckling, crushing -- found during the wreck
surveys, the transverse fracture at frame 31 starboard has received by far the
most attention. The fracture extends the full depth of the hull erossing the
transverse bulkhead between wing tanks Ho. 6 and 7, starboard, and extending
inte both the main deck and bottom shell plating.

The available evidence Iindicates that the two affected tanksz were empty on
25 Octobey 1983. Since flooding of those tanks, as would occcur from a fracturae,
woiild impart a significant starboard list such as that reported in the call to
Houston, it appeared reasonable to pursus the thought that the fracture occurred
an the surface and caused the list. Stability calculations showed that such a
scenario would have caused a list of approximately 147. However, hydrodynamie
and structural studies performed to determine the drillship's motions in
response to environmental conditions and  ths resultant lcads and stresses
imposed on the drillship's structure did mnot suppert that spproach. Those
studies show that the forces acting on the hull of the anchored drillship were
not of sufficient magnitude to have caused the twoe cracks which joined to cause
the fracture to develsp in the manner it did. Ancther puzzling point was the
unusuzl manner in which the cracks terminated. They simply stopped in mid-plate
rather than at any type of crack arrester. In mild steel, such as the
drillship's hull plating, that type of terminatieon vsually eccurs cnly when the
force propagating the fracture is suddenly ramoved, It is unlikely that that
would be the case if the fracture ocourred while the drillship was being expused
to winds of 60 to 75 kts and seas in excess of 40 feet. another polnt was the
lack of contact between opposing fracture surfares. Examination of the fracture
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gurfaces in gamples cut from the drillship's hull show no sign that the surfaces
ever rubbed together, Congidering the times of the warious reports of the
drillship listing, if the fracture had caused the list, the ship would have been
afloat for at least 30 to 45 minutes after the fracture occurred. Tt is
reasonable to expect that, if the fracture occurred with the drillship afleat
and experiencing severe rolling, pitching and hegwing, the hull would be flexing
and working to soch a degres that some amount of contact would have occcurred.
Thus, it appears the fracture occurred after the drillship sank,

A broader issus is whether or not the fracture sccurred simultaneously with the
maszive hull buckling in the areas adjacent to the Efracture and the extensive
damage to bulkhead 21. The metallurgical and structural studies have Shown
nothing to indicate that the forces acting on the drillship while afloat could
have cagzed such damage. Howewver, the forces exerted by hydrostatic préssure As
the drillship sank were on a much higher magnitude, Atmospheric pressure at sea
level is 14.7 pounds per sguare ineh (psi) or one atmosphere, Pressopre below
the ses surface is equal to that one atmosphere plus an additicnal one
atmosphere for each 32.7 fcet, approximately, of depth. Since the GLOMAR JAVA
SEA sank in 317 feet of water, the hydrostatic forges acting on the hull would
have been as great as 157 psl at any given polert., If the Ho. & and 7 starboard
wing tanks wers already breached when the drillship sank, hydrostatic prassure
would have had no effect on the shell plating in way of those tanks. Nowawer,
if, as appears to be the case, those two wing tanks wore empty and intact and
thus filled with air, the capsizing of the drillship would have trapped that air
in the tanks. Then, as the ship sank, the hydrostatic pressure applied to the
hull would have been far greater than the atmospheric pressure in the tanks. It
iz not unreasonable to expect that that great a pressure differential eould
cause severe bulkling,

It is probable that the combination of strosses imposed on the hull by
hydrostatic pressure as the drillship sank and the force of striking the sea
floor caused the cobserved damage, incloding initiation <f the fracture near
frame 91. It is also probable that the fracture propagated until the
hydrostatic pressures equalized and the drillship came to rest thus negtralizing
the forces acting on the hull.

5. WATERTIGHT INTEGRITY DISCIFLINE

The wreck survey showed that many of the weather deck doors were not dogged down
a3 would have bheen expected for a wvessel experiencing severe weather and seas.
It could be argued that the water pressure at a depth of over 300 feet could
have cauged the gaskets on the watertight door to be depressed sufficiently to
allow the dogs, with the drillship inverted, to fall to the open position., But
that dAoes not explain why in some cases all but one dog were open. The more
realistic answer is that it was the practice of personnel on the drillship to
use only ohe or twe of the dogs to seoure a door. It is probable that the
emergency generator room deor was hooked open to provide casier access, The
shaft alley door would be normally open and was probably not closed, even though
the vwessel was in a severe storm where good seamanship would dictate that the
door be closed.

It would be difficult to conclude that the lack of complete watertight integrity
at any one of these doors contributed significantly to the sinking of the GLOMAR

JAVA S5EA. With the drillship upright and afloat fleoding through any one of
those doors would have been minor. However, the apparent lack of discipline of
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the drillship's personnel in maintaining a watertight envelope ralses a concern
that such practice may not be unigue to the GLOMAR JAVA SEA. There are many
persons employed on drillships whe are not exparienced seafareers and may not
appreciate the protection provided by a completely watertight elosure of weather
docrs. It is easy to envision the practice of only casually closing weather
deors, especially in environments with mild temperatures. The habits formed
during pericds of good weather would be difficult te change during the few hours
when the vessel depended upon a strict watertight elosure for survival.

Tt is Aifficult to maintain a high degree of watertight integrity at all times
on a ship which is not in a harsh enviromnment. Therefore, when the environment
does change for the worse it is incumbent upon the vessel's leaders to ensure
that an adequate degree of watertight integrity is established and maintained
throughout the hazardeus pericd. It does not appear that such aotion was taken
by the key personnel on board the GLOMAR JAVA SEA the night of October 25, 1883,

6. SUPERVISORY RELATIONSHIES

A drillship is unigue in that it spends the vast pajority of its time anchored
over a drill site where the skills of navigating and maintaining propuleion
control go unused. However, the ship is still subject to the foreces of the
marine environment and dedication to seamanship and a high degree of
geaworthiness is still necessary to ensurc that a satisfactory drilling platferm
ig maintained. A8 a result, traditional maritime concerns beccme intertwined
with drilling concerns.

The superviscry personnel assignments on a drillship are unigue in the marine
industry. The primary jeb is drilling, and that is reflected in the drillship's
staffing, %

The seniocr Global Marine representative on board was the Drilling Superintendent
who was responsible for the actual drilling operation. He reported to the Rig
Manager in Zhanjiang. Reporting directly to the Drilling Superintendént were:
the Master, in charge of the deck crew and ultimately responsible for the safety
of the ship and its erew; the Chief Engineer, in charge of the engineering crew
and responsible for power services and keeping the drillship properly trimmed;
apd, the twe Toolpushers, in charge of their respective drilling crews. With
this arrangement there was no one designated "secend in command" .

The supervisory plcture was complicated by the presence of the ARCO China
prilling Supervisor who had everall responsibility for the well itself. He held
agqual stature with the Glcbal Marine Drilling Superintendent with respect to
dacisions affecting drilling of the well and the drillehip's ability to provide
a suitable drilling platform.

This was the crganizatien on paper. In actual operations, the toclpushers and
assistant engineers carried cut the routine operations, the former drilling the
wall, and the latter maintaining the drillship'e trim and providing routiné
sapvices,

The Master's respensibility for the safety of the drillship put him on an almost
egual footing with the senlor dArilling personnel during pormal drilling
operations. Formal instructions and guidelines provided by Global Marine in the
various operations manuals delegate to the Haster the anthority to take any
appropriate action necessary to safeguard the crew and the ship in a
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non=drilling-related emergency., In fact, the Master had unilateral avuthority to
order termination of the drilling cperation and moving of the drillship or
evacuation of its crew. However, it is highly unlikely that the Master would
have exerciged that authority unilaterally,

All key shoreside supervisory personnel unanimously testified that the Master at
all times had responsibility for the safety of the ship and its crew, They alsoc
testificd that the Master had the authority to initiate any action he deemed
nacessary in the interests of safety. The two previous Masters testified that
in their opinions they did have the authority and rosponsibility for stability
and safety. However, they both testified that major decisione were made in
party with the Drilling Superintendent and the Brilling Superviscr, and to a
lesser extent, the Chief Engineer. The shoreside Rig Manager also exercised a
certain degree of contrel. Both the alternate Master and the alternate Chief
Engineer testified that they reported to the Drilling Superintendent. Alsc, the
former Master and the alternate crewmembers unanimously indicated that drilling
fluids and other stores and supplies were received and liguid loads shifted
routinely by both the marine crew and the drilling crew without the specific
approval or, often, even the prior knowledge of the Master. All of these facts
indicate that, although the Master wasg in charge on paper, he did not enjoy or
exercise the same degree of autonomous control as would the Master on a
traditional merchant vessel, Whether or not this was intepntlonal policy or ewven
known and desirable to Global Marine;, AROD China, their management personnel, or
anyone else is ismaterial. fThat the drillship's Masters perceived that they did
not have full wnequivoecal authority at all times is the controlling issue.

At the time of the casualty the drillship was, except for the guide wireas,
disconnected from the well. Thus, full control of the drillship's operation
should have been wvested in the Master. However, every indication is that any
major decizion, Buch as evacuation or moving the drillship, would still have
been made by committese. That does not necessarily mean that any action taken or
not taken was improper or that a decision "by committee" was of itself improper.
The Marine Board found no instance where the lack of total authority during
drilling operatisns encumbered the Master in his condvect of safety inspectlons,
stability checks, fire and boat drills, or, in cne instance [during a previous
storm), from partially evacuating the drillship. #nd there is nothing to
indicate that any action directed by the Master on 25 October was not carried
but hecause of a division of authority, disagreement among senior perscnnel, or
for any other reason. However, the possibility cannot be ruled ocut.

The Marine Beard considered the possible deficiencies in the diviaion of
authority and ultimately leadership. The problem most likely to occur would be
a division of loyalty such that the crew as a whole might not immediately
respond to or follow the orders of the one leader who is supposed to take charge
in an emergency, the Magter. It is reascnable to expect that the drilling crew
would lock to the Dreilling Superintendent for direction and the operator's
personnel to the Drilling Supervisor. It is not possible to predict to whom the
subcantractor personnel and trainees - many of whom probably had little, if any.
marine experience - wWwould respond initially. It is reasonable to expect that
thig situation misht cause some degree of confusion initially. However, it is
also reagonable to expect that the senior drilling personnel would fully support
the Master and ensure that their subordinates did the same. The testimony of
management persconnel and alternate crewmewbers indicates that on 25 October 1283
the Master of the GLOMAR JAVA SEA could have expected the full support of the
other senior personnel, and there is nothing teo indicate that he did not have
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it., However, the possibility that all of the perscns on hoard did not sudport
and immediately obey the orders of the Master cannot be ruled out.

The Marine Board alsc considered possible problems from not having a "secocnd in
command”. The Master was the only licensed deck officer on board the drillship.
1f he became incapacitated, there was ne one else on board gqualified to take
mopmand of the drillship., The ability te get underway or, if underway,; to
continue te navigate, would have been impaired. AL anchor the ability to assess
potential dangers and respond to emergencies affecting the seaworthiness of the
drillship would have hesen greatly diminished if not lest entirely. Even
anchored as it was on 25 Octocber 1983, the drillship's ability to survive in &
marine envircnment might have been seversly impaired. The next issue is who
would take charge. With no one individual designated or clearly better suited
to the task, it is reasonable to expect that decisions would be made by the
genior drilling personnel "in committee" with the wmost axperienced marine
personnel on board, the Chief Engineer and possibly the Bosun. However, without
clearly established authority, there is a possibility of divided loyalties and &
vesultant failure to follow the best qualified of the potential leaders.

There ig mo reason to believe that on 25 October 1983, the Master of the GLOMAR
JAVA SEA was not in control of hiz ship and receiving the support of sveryone on
hoard. But it doss not necessarily follew that such would always ba the case on
a drillship. There exists a very real possibility that divisions of authority
and loyalty could result in a lack of quick, proper response to actiong directed
by the Master in an emergency, resulting in increased risk of injury to the crew
or loss of the ship. Loss of the Master could make the problem even Worde. The
Marine Bnard feels that the issue of command authority ghould be carefully and
thoroughly examined by both drillship operators and the Coast Guard.

7. MAMHING STANDARDS

The required manning level and the total number of persons allewed to ke onboard
the GLOMAR JAVA SER depended on the drillship's status with respect to
navigation. Those levels were identified on the drillship's Certificate of
Inspaction and are shown in Table 3.

Information provided by the Commandant confirmed that the personnel on boarxd the
drillghip on 25 Octchber 1983 held the following Coast Guard licenses or Merchant
Mariners Documents:

Hagter

Radico Officer
Able Bodied Scaman
Ordinary Seaman
Chief Englneer

nd Asst Engineer
Oiler

Lifeboatman

[ O R S

=

The rnumber of licensed personnel on  board the drillship exceeded the
requiresments of the Certificate of Inspection. The Master, the Fadio officer,
and cne Chief Enginesr served in those capacities. The other two licensed
Enginesrse served as engineers in charge of the watch.
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The rumber of certificated personnel on board also exceeded the regquirements of
the Certificate of Inspection. That was due to the fact that some of the
drilling crew held Merchant Mariners Documents, The two Oilers and two of the
Able Bodied Seamen (one designated as "Bosun™) wera serving in those capacities.
However, none of the Ordinary Seamen were serving in that capacity. Instead,
Chinese perscnnel were used in that position.

Hormal practice was that the Able Bodied Seaman served as "night seaman,” and
two Chinese "ordinary seamen" worked the day shift. Those three persons were
supervised by the Bosun.

With the exception of a Chicf Mate, therée were engugh licensed and certificated
perscnnel physically on board to satisfy the requirements for rig moves of not
more than 16 houre duration. However, the third of the three kngwn Eble Sodied
Seamen on board was the ARCO China Drilling Supervisor. (There is reason to
believe that the «¢lcbal Marine Drilling Superintendent may also have held an
ible Bodied Seaman's document.) BAnd, there iz nothing to indicate that he (or
the Drilling Superintendent, if actually certificated) or any of the Ordinary
Seamen in the drilling crew did serve or would have served as a watchstander on
moves between drilling sites, including the move to the final drill site.

There was no Chief Mate onboard nor immediately available to the drillship while
on location. During the last rig move, hkoth the off-going Master and the
relieving Master were onboard. Thus, technically, the reguirement of the
Certificate of Inspection to have bhoth & Master and Chief Mate onboard was
gatisfied,

There were no other rig moves scheduled in the immediate future, and no Chief
Mate was immediately available to the drillship., In an emergency, the Master
could have taken whatever acticn he deemed necessary, including getting underway
withpout the full crew required by the Certificate of Inspection. However, the
Master was the only person on board licensed to navigate the drillship, and that
fact could have influenced his apparent decision to remain anchored at the
drillzite rather than get underway.

The Marine Board feels that required manning levels for drillships not in
navigation should be reevaluated in light of the possibility of having to get
underway in an emergency. Increased manning levels appear to be desirable gince
drillships frequently operate in remote areas where additional properly
gqualified marine personnel are not readily avallable on extremely short notice.

Further, the Marine Board feels that the practice of counting certificated
members of the drilling crew toward the totals required by the Certificate of
Inspection should be discouraged if not prohibited. It is highly unlikely that
such persons actually perform the dutiea of the station. Thus, the numbers of
actual watchstanders prescribed by law and regulation are not maintained,

B. LIFEBCAT DRILLS

The two previcus Masters called as witnesses testified that they conducted fire
and boat drilla on a weekly basis. During those drille the boats were lowored
to the embarkation deck, and the crewmembers participating (those not on duty or
“on tower"} were given instructions in boarding, lowering and releasing the
lifeboats. Generally the engines were started, and the emergency lifeboat radio
wag tested, The Chinese personnel were given additicnal instructicns with an
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interpreter present so they would be familiar with the lifeboats and abandon
ghip procedures.

Genaerally, the lifebnats were lowered only to the embarkation deck during
drills., On occasion, in good weather, they were lowered to the water. However,
they were rarely released and exercised in the water. The xreason for this
practice was the difficulty in reconnecting the boat falls and the risk of
injury te personnel under all but the most ideal of sea conditions.

The lifebeatsz had small hatches in the deck fore and alt. The falls passed
through those hatches and conmected to hooks inside the lifebocat. Releasing the
falls was easily accomplished from inside the lifehoat., MAnd, once the falls
were released, the hatches cculd be clesed. However, reconnecting required
personnel to be out on the deck of the lifehoat. The small deck areas at the
bew and stern gave the persons reconnecting little space To work., The footing
was deseribed as “"precarious." The peracns reconnecting had to cope with all
the usual problems of capturing the bleck and eoverhauling the f£alls and, in
addition, had to fit the blecks down through the hatches and into the hooks.
The Bosun from the alternate erew testified that he had injured his hands doing
just that during a drill.

Both of the Masters testifisd that the danger of injury to personmel overrode
their concern about regularory regquirements te hold iifeboat drills. Thus the
1ifeboats were released only when weather and sea conditions were ideal.

The Marine Beard feels that the practice of not releasing the lifeboats during
drills is probably widespread. Difficulty in recomnecting and fear of injuries
are probably factors in many cases. Since weather and sea conditions will
frequently preclude laanching +he lifebeats during drills when ships are under=
way, the Marine Board feels that greater emphasis should be placed on conducting
drills when those conditions are not factors. In Some CAases it could be done in
port; however, most ships are in port for only a few hours at a time and crew
changes and other ship's business wauld result in deferral of the drills
altogether or crews rushing through superficial attempts just to gatisfy the
requirement. The Marine Board feels that a suitable alternative to ghipboard
drills is neaded. Schools or training programe ghould ke established to train
lifeboatmen. They could be formal schools or company training programs approved
by the Coast Guard. Before bBelng cartified as a lifeboatman an individual would
have to complete the course of training. Perisdic remualification would be
required to maintain the cortification and training on each type of lifeboat and
liferaft would be& necessary.

Further, greatar emphasis should be put on ensuring that all crewmembers, noT
just lifeboatmen, are intimately familiar with their abandon ship duties and the
procedures for boarding, lowering, and releasing lifeboats. It appears that the
drills and instructions conducted by the previous Hasters of the GLOMAR JRVA SER
were adeguate for that purpose.

g, CONDITION OF LIFEBORTS AWD LIFERAFTS

although they were not routinely placed in thes water and exercised afloat, there
ig nothing in the available evidence to indicata that the drillship‘s lifebcats
were anything less than fully serviceable. The lifeboats had been atripped and
thoroughly examined by the previcus Master approximately 3 weeks prior to the
casualty. They wers also inspected by a Coast Guard Harine Inspector
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approximately 1 week prior to the casualty. The lifeboatz were also checked
during the weekly drills,

Information provided by the Commandant shows that the lifeboats were designed to
be self-righting when intact and easily righted by persons in the water when
partially flooded and capsized, If completely flooded and capsized the
lifeboats could not be righted by pergsons in the water, The lifeboats were
designed to remain afleat even if damaged; fleocded; and capsized.

There is evidence that the hydraulic releases for two of the three inflatable
liferafts had not been serviced within the past 12 months as reguired by current
Federal regulations - one was three years overdue., The liferafts themselves had
all been serviced within the eléven months  preceding the casuvalty and thus at
the time of the inspection the reguirement for annual servicing was satisfied.

Only one of the three inflatable liferafts was found after the casualty. When
examinad, it was found to be ripped and the inflaticn cylinder, provisiong, and
equipment were all missing. Due to the circumstances of its recovery and
delivery to Global Marine, there is no way of knowing if the damage was done
before or after rocovery. It is noted, however, that that raft appears to have
been the one that was egquipped with the one hydraulic release which had been
recently serviced. z

There is nothing to indicate that the two hydraulic releases which had not been
recently serviced were not fully operabla. However, under the circumstances,
that possibility cannot be ruled cmt.

The Marine Board feels that, while most marine personnel know about the annual
servicing requirements Lor inflatable liferafts, many probably do not realize
that a similar requirement applies to hydraulic releases. The Maripne Board
faels that that reguirement should be made more visible., One way to accomplish
that is to make the hydraulic release a required part of the liferaft eguipment
which stays with the liferaft at all times including when the liferaft is
removed from the vessel for servicing.

1. LIFEBCAT CAPACITY

The GLOMAE JAVA SEA waes equipped with two motor-propelled enclosed lifeboats,
each with a capacity of 6d persons. One lifeboat was installed on each side of
the drillship, In addition, the drillship was equipped with inflatable
liferafts with a total capacity of 55 persons.,

The Coast Guard and SOLAS regulations in effect at the time the GLOMAE JAVA SEAR
was built and still in effect today require that all ecargo and miscellanecus
veggels (drillships were included in that category) be eqguipped with lifeboats
on each side of the wvessel to accommodate 100 percent of the persons cnboardy a
total of 200 percent capacity. In addition, each wvesgel was reguired to have
sufficient liferafts teo accommeodate 50 percent of the persons onboard. Eince
the lifeboat on each side held €4 persons; the total nugber of persons allowed
was limited to that figure. These figures were ligted on both the Coast Guard
Certificate of Inspection and the SOLAS Cargoe EShip Safety Eguipment Certificate
and applied while the drillship was underway,

When the drillship was moored at a drilling site, however, the same criteria
were not applied. At least ten years prior to the construction of the GLOMAR
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JhWA SEA, the Coast Guard had ruled that, when in the moored position for
drilling operatiecns, a drillship was not on an internaticnal voyage and was,
therefore, exempt from the SOLAS regulations. At such times a drillship wWag
required to provide lifebeatage for only 100 percent of the persond on board
rather than 200 percent. The regquirement to provide life rafis for 50 percent
of the total persens remained applicable. These rulings remained in effect at
the time the GLOMAR JAVA SEA was built and, at least for drillships built prior
to 1976, resmain in effect today.

tinder these rulings, the GLOMAR JAVA ESEA could accommodate 124 persobks on the
bagis of 100 percent lifeboat eapacity, but only 110 persons on the basis of 30
percent liferaft capacity. As a result, tha drillship's Certificate of
Inspecticn authorized an incresse in total persons allowed from 64 when the
drillship was underway to 110 when it was moored at the drill site. Since the
drillship did not have berthing accommodations, the Certificate of Inspection
carried the provision “persons in excess of the number of berths will be on
board on & daily wvisit basis and not gquartered on board.”™ The GLOMAR JAVA SER
had berthing facilities for approximately 83 persons. '

At one time the Coast Guard issued SCOLAS Exemption Certificates to explain why
200 percent lifebocatage was ot required while the drillship was moored on
lncation. By 1972, however, the Coast Guard had determined that the lssuance of
Exemption Certificates was no lLonger appropriate in such cases. Thus, na SOLAS
Exemption Certificate was issued for the GLOMAR JAVA ZEA.

The Marine Board has not attempted to conduct & historical review of or analyze
the reasocning behind those decisiens. The Marine Board did, however; COmpare
the lifesaving equipment requirements for the GLOMAR JAVA SEAR to those currently
in effect for mobile offshore drilling units (MODU'S). Such a Ccofparison wWas
deemad appropriate since a drillship moored on location and thus not in
navigation is essentially the same as a semi-submersible MODU. The current
requlations for MODU's require that 1ifehoats and liferafts combined must
provide for at least 200 percent capacity with the lifehoats alone providing at
least 100 percent capacity. The lifesaving equipment on board the GLOMAR JAVA
SER gatisfied those reguirements.

11. PROBABILITY THAT A LIFEEOAT WAS LAUNCHED

The Marine Board feels that the available evidence sUppOTES the probability that
seme of the persons on the GLOMAR JAVA SEA boarded and launched one of the two
encloged lifeboats.

From the damage to the pelican hooks fox the gripes and the condition of tha
davit arms and fall cables on the port side, it appears probable that the port
1ifehoat was forcibly ripped from its normal stowage position. The equipment on
the starboard side was undamaged. Alss, the power gwitch for the winch motor
wag in the "on" position (it is normal practice to put power Lo the winch during
taunching even though it is not needed to actually launch the lifebcat).
Purther, comparison of the cable on the wineh drum to that on the GLOMAR CORAL
gEAR indicates that the starboard lifeboat was intenticnally and properly lowered
ts the boat deck. It is reasonable to expect that it was lowered for the
purpose of preparing it for launching and that the falls were released with no
more than normal tension being applied.
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on the afternson of 27 Qotober 1983, during the active search, & merchant vessel
reported receliving a distress signal on 500 kHz, the marine distress frequency
on which the emergency lifeboat radio transmitted. The transsmission reportedly
included the GLOMAR JRVA SEA's call sign and a latitude and longitude to the
northwest of the drill site. Those could only have been transmitted manually.

Althcugh the merchant wvessel's distance from the drill site far exceeded the
a¥pected range of the lifebpat radio and the repoxrted positiocn only
approximately matched the drillship's last position, there is no reason to doubt
the accuracy of the report with respect to receipt of the signal. Also, it is
not an uncommon occurrence o have radic signals of limited power "skip" long
distances because of unusual weather conditions.

Cm the morning of 28 October 1983 a Chinese helicopter reported a "capsized
lifeboat" with the propeller sticking out of the water at a position northwest
of the drill site. Although it was not located by any of the search ships,
there is no reason to doubt the report. And, since there was no report of a
lifeboat being lost from any other ship, it is probable that it came from the
drillship.

Only thirty-six bodies were found in the drillship even though almost all of the
accommodations areas were searched., Only a few of the other forty-five persons,
i.e,: watchetanders, would have had cause to be elsewhere on the drillship
during the storm. That they were not found supports the possibility that at
least some of them had left the driliship.

The Bosun's body was found in the lounge. There has been some speculaticn that
that indicates a lifeboat was not launched, supposedly because after the Master,
the EBosun was the best gualified person to take charge of a lifeboat. That
logic is not supportable. Thera were at least 11 certificated Lifeboatmen an
board the GLOMAR JAVA SEA. Included in that group were the following persons
whose bodies have not been found: a licensed Assistant Engineer, a Tooclpusher,
the Drilling Supervisor, a Driller, the Able Seaman, and the Master, Any or all
of them could bave taken charge of a lifeboat, and most were senlor to the Bosun
in the drillship's hierarchy. It is more probable that thoe Bosun had helped to
prepare and launch the starboard lifeboat, then returned to the lounge.

The body of one of the Cilers was found near the lifeboat installation tangled
in & line that apparently came from the drillship's line throwing gun. The
Marine Board could find nothing to indicate why he was on the weather deck.
Howaver, among other things, it 18 possible that he was trying to reach a
lifeboat or had helped to lauwnch the starboard lifeboat,

The only significant argument against a lifebgpat having been launched is that
none has been found. That is not conclusive evidenge, The lifeboat could have
broken up - only the foam bouyancy ecells were inherently buoyant. Although
unlikely, a combination of unusual copditione could have caused it to sink. It
could have washed up on some extremely remcte shore. All are pessible.

The Marine Board feele that the preponderance of avidence supports the
probability that the emergency lifeboat radio was placed in the starboard
lifeboat, that an undetermined number of persons boarded and launched that
lifeboat, and subsequently used the emergency lifeboat radio to send one or more
distress signals. The lifeboat and the persons aboard it are presumed lost at
5ed.



12. LIFEBOAT RADIC DEFICIENCY

The TTT Mackay 40la was one of three radio sets approved &y the FPFederal
Communications Commissien (FCC) for use in lifeboats. HowWwever, information
provided by the Commandant (G-MV¥I-3) and the FCOC's Aviation and Marine Branch
indicate that the 401A'=s approval for use in enclosed lifeboats was, in effect,
withdrawn by the publication in the 11 Octeober 1373 Federal Register of new
gtandards for lifeboat radios for use in enclosed lifeboatsa. The deadline date
for compliance with the new standards was 1 June 1980. The most significant
chenge to the equipment regquirements was with respect to the antenna. Hith the
401n radic a person had to climb onte the roof of the lifeboat to set up the
antenna. The new standards provided for an antenna that could be =2st up
completely from inside the lifeboat. The information provided by the Cemmandant
and FCC indicate that the effective range of the 401A radic was unknown. The
antanna installation had a major impact on the range, but there is no actual
test data to show the operating range of the 401A in an enclosed lifeboat under
different environmental conditieons. It appears that under ldeal conditions the
radic's range may have been as little as 50 miles. Under the weather conditions
the GLOMAR JAVA SER experienced on the night of its loss, the ragio's range was
probably significantly less than 50 miles.

Anether factor which affected the 401A radio's cperation was grounding. The
ground wire had to either be connected to a hull grounding plate or through-
hull metal fixture or be deployed overboard.

In additien to their peossible effects on the radio's range, deployment of the
antenna and ground wire could have had significant effects on the seaworthiness
of an enclosed lifebocat in that doors ot hatches may have been opened. Helther
the alternate Master, alternate Radio Officer, nor the other former Haster had
geen the radic deployed or the antenna rigged.

The lifeboat radic ecurrently appreved for use in enclosed lifeboats is the ITT
Mackay Marine Type 403A. It was designed to allow ereckion of the antenna from
frngide the lifeboat. It appears that deployment of the ground wire may still
hawve necessitated the opening of a door or hateh. End, its capabilities Eazr
surpass those of the 401R - In addition to radiotelegraph capabilities on SO0
kiiz and B364 kHz, the 403A is capable of two-way radiotelephone (volce)
communications and transmission of the two-tone radiotelephone alarm signal on
2182 kH=z.

The fact that the GLOMAR JAVA SEA was not equipped with the proper pertable
emergency lifeboat radic was apparently unknewn to ar overlooked by everyone
involved with the vessel, including the Federal Communications Commission. The
drillship's station license issued by the FCU on 12 August 1982 and valid wntil
17 August 1985 lists the characteristics of the 401A rather than those of the
4037, The Coast Guard Marine Inspector who recertificated the drillship on 17
Dctober apparently did not know of the change in the radio reguirements. It 15
probable that few other maritime or regulatory persennel know that lifeboat
radios other than the 403A are not suitable for use with enclosed lifeboats.
The Marine Board feels that the current regulatory requirements for lifeboat
radios should he made highly wvieible. The Marine Board also feels that
significant emphasis should be placed on ensuring that marine personnel are
thoroughly familiar with the procedures for and the problems and dangers
inherent to setting up a lifebeoat radio in an enclosed lifeboat.
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13, LANGUAGE DIFFICULTIES

Thirty-eight of the oighty-one persons on board the GLOMAR JAVA SEA on
25 October 1983 were from countries where the primary language is other than
English. Three of those persoens -- one from the FPhillipines and two from
Singapore --— were subcontractor personnel. The other thirty=-five were Chinege
[drilling crew, service personnel, and trainees),

The testimony of alternate crew members indicates that while the language
differences did pose some problems in communicating with the Chinese perscnnel,
the problems were generally minor, There is nothing in the available evidence
to indicate that any significant problems srose during nermal operations as a
result of the language differences. However, it is possible that under other
cdrocumstances; such as in an emergency when people might be excited or afraid
the language differences could result in confusion and lead to . improper or
untimely action; especially if the rmumber of interpreters iz limited or the
interpreters are not immediately available to relay directions and orders from
key gupervisory personnel.

i4. TROPICAL STORM VERSUS TYPHOOH

The fact that tropical storm "Lex” was not a “typhoon” received a great deal of
attention during the testimony taken during the inveetigaticn. The weather
forecasts provided to the drillship forecast maximum sustained winds of 60 kts
with gusts to 75 kts. A "typheoon™ is defined as having sustained winds of 64
kts or greater. Since "Lex™ was not predicted to reach that stage it was
classed as a severe tropical storm.

From the afternoon of 24 Ooicbor through the evening of 25 Ootober the drillship
was experiencing wind conditions slightly less severc than thoese forecast.
Howewer, the wind wvelocitiss had continued to increase throughout that period
and were still increasing during the evening of 25 Octocber. In the 2348
telephone call to Houston persons on board the drillship reported winds of 75
kta. It is reascnable to assume that that reported wind velocity was either
relatively congtant or was at leagst an average wveloclty owver a period of time
rather than the velocity noted for isolated gusts.

It is evident that at some time prior o 2348, 25 October, the winds at the
drill gite exgeeded typhoon strength, 64 kts, and by 2342 had increased te
approximately 75 kts.

The continually increasing wind wvelocities throughout the day, especially when
congidered in light of the worse thar forecast sea conditions, should have been
an indication to persons on the drillship that the storm could well exceed the
predicted strength, easily reaching eyphoon strength. Yet there is  no
indication that anvone associgted with the drillship took any action on- the

bagis of that possibility.
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CONCLAOSIONS

The Casualty

1. At about 2351 local time on 25 Octecber 1983, the drillship GLOMAR JAVA SEA
capsized and, within minutes, sank in 317 feet of water. The drillship was
approximately 100 yards southwest of its origimal anchored position when it
capelzed.

2. The proximate cause of the casualty cannct be determined., The most
probable cause is capsizing due to seVere envirotmental conditions: the
impact of cna or more unesually large waves, the passage of one or more
untswally large swells, unusual wave or gwell periods or sequences; oL a
combination of any or all of those factors, aggravated Ly the effects of
typhoon-strength winds.

3. Contributing to the casualty was the significant starboard list which had
been imposed on the drillship approximately 30 to 45 minutes hefore the 2348
telephone ¢all to Global Marine's Houston, Texas, offices, The list had an
adverse effect on the drillship's stability by shifting the center of gravity
and the center of buoyancy and decreasing the range of positive stability to
starboard. The list was most probably the result of the shifting of the
drillship's cargo of drilling pipe. well casing, riser sections, and ralated
materials.

4. Many of the weather deck accesses werée not sectrely closed and dogged. It
is possible that breaches in the watertight integrity because of improperly
closed fittings or storm damage resulted in minor floecding which aggravated
the starboard list and the resultant loss of stability by introducing both
additional unbalanced lsads and uncontrolled free purface affecte.

5. The drillship's stability condition may have besn adversely affected by
attempte to correct the starboard list when the cause of that list was not
known. Although regoired a3 a condition of the Coast Guard approval of the
operating manual, Global Marine had not provided instructions te the Master
cautioning against any attempt to correct any pnusual list or trim when the
cause was not known., That fallere evidences a violation of 46 CFR 170.110 and
has been raferred to the Commander, Fourteenth Coast Guard District for
further investigarion.

6. The drillship capsized to starboard.

7. Of the eighty-one persons on board the GLOMAR JAVA SEA on 25 October 1983,
the bodies of rhirty-one were recovered and identified. The bodies of five
others are in the wreck but could not be recovered for identiffcation. The
other forty-five perscns are missing and presumed dead.

g. There is no evidence that a structural or materiasl failure caueed or
contributed to the casaalty.

9, Thers is no evidence that any act of misconduct, inattention to doty,

negligence, incompetence, or willful violation of any law or regulation on the
part of licensed or certificated personnel contrikbuted to the casualty.
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10. Theye iz no evidence that any personnel of the Coagt Guard or other
government Agency or any other peracn contributed to the casualty.

Weather

11, ©On 24 and 25 Octobay 1983 the CLOMAR JAVA SEN wae feeling the effecte of
tropical storm "Lex." At about 2400 on 25 October 1983, the eye of the storm
passed almost directly over tha drillship's position.

12, The actyal path of tropical storm "Lex™ consistently tracked to the south
of the predicted path. ©On 24 and 25 October the actual path was almost
directly toward the drill site,

13. By 0800, 25 Coctober, ses conditions at the drill site were in excess of
those forecast. The sea conditions continued to worsen throughout the day and
woere conslstently worse than predicted. By late afterncon, the drillship was
experiencing waves of 38 feet ([more than twice the height predicted) and a
awell of 30 feet; those conditions did not moderate throughout the evenlng,

14. Wind copditions at the drill site at 0800, 25 October, were just slightly
less severs than forecast. The winds continued to worsen throughout the day.
As the storm center neared the drill site, winds of at least &0 kts with gusts
to 75 kts should have been anticipated. Judging from the ackual wversus
forecast sea conditions, the Master of the GLOMAR JAVA SER should have, by
lats that afternoon, foreseen the possibility that wind conditions
significantly worse than those forecast might be experienced at the drill site
that night.

15. At some time late in the evenlng of 25 Octgber, the winds at the drill
site reached typhoon proportions. By 2348 the sustained wind speed had
climbed to 75 kts.

Evacuation

16, -Heither Global Maripe pnor ARCO China had established definitions or
gquidelines for determining who on board the GLOMAR JAVA SEA would be
congldered "non-esgential"™ personnel in the event evacuation was considered
necessary. The Coast Guard had no reguirement to establish such definitions
or guidelines.

17, Ewvacuaticn of any part of the drillship's crew was not initiated becausge,
cn the basgig of forecast weather conditions alone, neither the key personnel
on hoard the drillship nor supervisory personnel ashore considered it
necessary. If any personnel had been evacuated; the loss of life could have
been reduced.

18, By the time the well was secured on 23 October; evacuatlon of
nonessential personnel by helicopter was not feasible. The only evacuation
gites were Sanya on Hainan Island and Wietnam. Meither of those sites was
acceptable, Sanya was an unprotected harbor which lay in the predicted path
of troplcal stoxm Lex. Vietnam was unacceptable for political Feasons.
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19, By 1000, 24 October, the wind and sea conditions were such that
evacuation by supply vessel could not have been accomplished safely. From
that time on, evacuation could be accomplished only by pging the drillship's
lifesaving equipment.

Move OFfFf Well Site

20, The GLOMAR JAVA SEA was not moved off the well site, How and when the
decision to stay anchored was made and who made it are not known .

21. On the basis of the forecast weather corditions alone, the Master would
not have deduced a need to get the drillship underway. Before 1330,
25 gotober, tropical storm "Lex" was predicted to pass well north of the drill
site, Forecasts at 1330, 1630, and 1800 indicated “Lex" would pass within 30
miles of the driliship but weould not strengthen above 60 kts. The 2230
forecast called for the storm toe bagin weakening. The drillship had in the
past survived storm conditions worse than those predicted. And, even thoogh
the actual envircnmental conditions were Woree than those forecast and the
actual path of the storm was more directly toward the drill site, that
knowledge would have minimized any <oncerns the Master may have had abogt
remaining at anchor.

23,  jlad the GLOMAR JAVA SER gotten underway, the effects of the storm may
have been reduced, Considering the path of the stoxm, which could be
approximated from the weather reports, and the prowimity of Haipan Islapd to
the north, Vietnam to the southwest, and shoal waters to the =outh, there wers
only two directicns to sail to gain relief from the storm. The drillship
eould have moved to the northwest, into the lee of Hainan Island, an option
which had been discussed between Captain Swanson and Captain Lester whom he
had relieved, However, that track entailed the risk of sailing shead of the
storm and perhaps being overtaken by the storm in shallow open water. The
other option was to run to the scutheast. The swells were coming from D50°T
all day on 25 Octcber. The winds and waves, at least from 1600 on, were from
ahout 335°T. The drillship could have put its stern to the wind and run at
slow speed away from the storm track, into the "navigable semicircle" of the
storm, that side of the storm track on which the winds and seas are less
gevere. This latter course of action woild have been in line with procedures
recormended by such authoritative texts as the American Practical Mavigator
(Bowditch), U.S. Havy Hydrographic Office Publicaticn Fo. 9, In either case,
maneuvering to £ind the best heading and spead would have been possible, and
it is possible that the casualty may have been prevented.

2nchors ard Chains

23, Anchor chains ¥o, 2, 3, and 4 broke prier to tha drillship capsizing.

24, Anchor chains Mo. 2, 3, and 4 each failed as the result of overleoads in
tension. The overloads were the direct result of the impact of one or more
ppusually large waves on the drillship or the passage of unusually large
swells, unosual wave or swell sequences, or a combination of any or all of
those factors.

25, 0Other than allowing the drillship to drift to the gouthwest, the failure

of the anchor chains did not contribute to the capsizing. The anchors and
chains served only to hold the drpillship over the well site, not to hold it
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uwpright. Thus the failure 4did not cause the loss of any righting force,

also, the locaticns of windlasses and fairleads were such that after the
failures, the remaining chains did not impose any significant heeling or
tripping loads ofi the hull.

26. - The GLOMAR JAVA SEA had normal ship's electrical power available at the
time of the casualty. The drillship thus had the capability to release the
anchor chains from the master contrel panel on the navigation deck (04} level
as well as from the forward and aft anchor windlass control staticons. The
anchor chains could have been released indiwidually or sSimultaneously in a
matter of seconds. Mone of the anchor chaing was released,

27. Tha anchor pattern used at the drill site allowed the drillship's heading
ts be changed by as mach as 30° to either side by taking in chain from some
anchors and letting it out on others. Since normal power was available, such
& change was possible, There is no evidence that the Master attempted to
change the drill ship's heading to reduce the effects of the storm.

Manning

286, The Master was the only licensed deck officer on board the drillship.
There were no other licensed deck officers available to the drillship on short
notice, and even if available, there was no way to get such persong to the
drillship after the weather began to deteriorate. If the drillship had had to
get underway, the ability to navigate safely for more than & short period of
time was severely impaired., Considering the severity of the weather and the
drillship's motions, exhaustion would have begome a significant factor in a
very short period of time.

Language Differences

28, There is no evidence that the language difference and the resultant
Aifficulty of communication betwsen Chinese- and English-speaking crew members
gave rise to any significant problems during the drillship's normal operaticns
or in any way contributed to the cause or the severity of the casuvalty.

Material Condition

0. The GLOMAR JAVA 5EA was designed and built in accordance with the Coast
Guard regulations and the American Bureau of Ehipping rules applicable to
drillships at that time.

31. Structurally, the drillship's section modulus exceeded that required by
the American Buresu of Shipping rules in effect, and adopted by the Coast
Guard, at the time it was built,

32, The GLOMAE JaVA SEA satisfied the Coast Guard intact stability criteria
and the American Bureau of Shipping intact and damage stability criteria in
pffect at the time it was built. {The Coast Guard did not have damage
stability criteria for drillships at that time.)

33. With respect to desigqn, CLOMAR JAVA SEA was structurally adequate +to
survive the sea conditions it experienced om 25 October 1933, The lcads
imposed on the drillship were only approximately one-half of the yield
strength of the hull materials. Ships of sgimilar design had survived worse
conditions with, in general, little or no damage to equipment, only occcasiecnal
anchor chain fFailure, and, infrequently, minor hull damage.
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34. There were no significant material defects or deficiencies in the GLOMAR
JAVA SBA's structure which affected the drillship's seaworthiness. All
vequired inspections and surveys had been cotrducted within the prescribed time
P‘:riﬂ'ﬂﬂ!

15, Wing tanks Mo, & and Mo, 7 starboard were empty at the time of the
casualey.

Hull Damage

36. The hull damage noted during the wreck surveys was the result of the
forces imposed on the drillship's structure by hydrostatic pressure as it sank
and the impact when the drillship struck the sea floor.

37. The major structural deformations and fractures in the vieinity of frame
91 starboard eceurred as the drillship was sinking rather than on the ocean
surface. The yvield strength of the hull plating was exceaded due to stresses
imposed by the increasing hydrostatic pressure. As the drillship passed the
gg-foot depth, the hull plating began to buckle because wing tanks Mo. 6 and 7
were empty. Watertight bulkhead Ko, 91 acted as a fulerum as the bolkling
plate wrapped arcund this gtiffenad bulkhead. The plating was stressed beyond
its tenzile 1limit in two weldment areas, and cracks jnitiated inm those Areas.
The two cracks may not have ccourred simultanecusly. The cracks started as
brittle fractures and developed inte ductile fractures as they propagated.
The cracks continued to run until the stresses diminished sufficlently ®o
arrest them; this most likely occurred when the drillship rested eon the ooean
floor.

Lifesaving BEguipment

18, All required lifesaving equipment was on board the drillship, and, with
the exception of the hydraulic releages for two of the inflatable liferafts,
all equipment had been inspected or had the reguired annual servicing
performed within prescribed time frames.

38, There is evidence of viclation of the vessel inspection regulaticnz, 46
CERE 91.35-15{a) (8}, regarding annual servicing of the hydraulic releases for
the inflatable liferafts, on the part of the ocwner, operator, and Master of
the CLOMAR JAVA SEA. This matter has been referred to the Commander,
Fourteenth Coast Guard District, for further investigation.

40. ©One of the drillship's three inflatable liferafts was recovored. It was
severely damaged, and all equipment and supplies were missing. How the damage
and logsses were sustained cannot be determined. Heither of the other
liferafts nor the lifeboats have been found.

41. The damage to the components of the port lifeboat installation is
attributed to the lifeboat being forcibly ripped from its stowed position.
The nature of the damage indicates that it probably occcurred as the rezult of
massive overloading. If the boat had not been griped in, thers would have
been no way to impose a high load on those components. Whether the boat was
torn free as the result of boarding seas before the drillship sank or as the
result of the buoyant effect of the lifebeoat as the drillship sank cannot be
pogitively determined. The lack of damage to the components of the starhoard
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lifeboat installation indicates that that lifeboat was not foreibly ripped
from its cradle.

42. The starboard lifeboat was deliberately released from its stowed
position, boarded by an unknown nimber of persons who brought with them the
portable emergency lifeboat radio, and was launched. The emergency radioc was
uged to tranamit at least one distress signal which, probably as the result of
freak environmental conditions, was picked up by the merchant vessel WILLIKE
TO¥YD several hundred miles away. The lifeboat and those aboard it wers
subsequently lost at s8a.

43. The lifehoats on board the GLOMAR JAVA SBA were designed to be
self-righting when intact and to remain afloat even if damaged, flooded, and
capsized, Thus, the capsized lifeboat spotted during the search was
undoubtedly £flogded, It may have been damaged as well. & potential source of
flooding was the hatches at either end through which the falls passed. Also,
it is possible that one or more apenings into the lifeboat were opened to
deploy the emergency radioc antenna or ground wire, Flooding cobld alse have
resulted from damage. In any &vent, perszons in the lifeboat would not have
beaen able to right it. In the capsized condirion, its value &s a suxvival
tonl would have been minimal.

44. The portable emergency lifeboat radic on bhoard the GIOMAR JAVA SER was an
177 /Mackay Type #401A which was not approved by the Pederal Communications
Commission for use with enclosed lifeboats. The requirement for a different
radic became effective more than three years before the casuwalty. This
deficiency was overlooked during the most recent Federal Commonications
Commission inspection. It appears that the Coast Guard Marine Inspector who
attended the drillship in October 1983 had not been informed of the change in
the reguirements.

45, There 1s evidence of wviclation of 47 CFR B2.472 with regard to portable
emergency lifeboat radiocs, on the part of the owner and cperator of the GLOMAR
JAVA SBA. This matter has heen referved to the Commandant (G-M) for referral
to the Pederal Communications Commission.

46, The effectiveness of the ITT/MACKAY Type 401a radio when deployed in the
GLOMAR JAVA SEA'a lifeboat cannot be determined. However, since a distreas
signal was picked up a considerable distance away, it must be concluded that
having the wrong radic on board had no significant effect on the outcome of
the casualty.

47. The EPIRE recovered during the search came from the CLOMAR JAVA SEA. It
waz fully ocperable when deployed. A signal tranemitted by that EPIRE was
picked up by two commercial airliners, but the position of the signal's source
was not determined.

48. If the lifehoats andfor liferafts had been equipped with EPIRB's, the
probability of locating them would have been improved.

49, The lifeboats were not properly exercised overy three months as required
by 46 CFR 109,217, The primary reason for failing to conduct these drills on
schedule was tho high risk of injury to perscnnel attempting to reconnect the

lifeboat to the falls,
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Communications

50. The communications center at ARCO China's Zhanjiang office was unmanned
frem 2300 ko 2330 on 25 October 19583, The drillship attempted to contact
Zhanjiang at 2300 presumably to report a problem. Because the station was
unmanned, the report of a possible problem did not get to Zhanjiang until 2335
and was not passed to ARCO China personnel until an hour later. If that
gtation had Been manned, ARCO China persconnel may have learned of the problem
more than an hour earlier.

51. There wore ho formal communications schedules for the drillship. The
drillship had been instructed by ARCO China to conduct hourly checks with the
shore bases and the supply wessel during the storm, but no such checks were
being made. The lack of a formal schedule had no impact on the casualty.
Persons on the drillship made contact with the shore bases and the attending
supply vessel at least six times between 2210 and 2315, and in none of those
communications was any problem reported,

52. The lozs of life might have been reduced if the NANHAI 205 had maintained
a radis watch on the single side band (S55B) radio on 25 October 1383, The
supply vessel crew routinely turned off the S5B radio at night and when just
gtanding by the drillghip. And, although they could communicate with the
drillship via the VHF radic, they could not receive conmunications frem either
Zhanjiang or TianDu. Further, there were no regular commnications schadules
for the vessels or shore bases, As a result, there were more than seven hours
logt between the time TianDu lost contact with the GLOMAR JAVA SEA and the
time the NANHAI 205 was finally contacted. During that time, the supply
vesgel was sailing away from the drill site, and the distance back was much
greater than it might otherwise have been. If constant radioc contact had been
maintained, the WANHAI 205 could have been =ent to the scene shortly after
radio contact with the drillship was lost. It might not have been able to
rescue personnel leaving the drillship, but at least it could have sounded the
alars te alert the shore stations that a problem existed, thus setting the
search and rescue operations in motion mUch SOQner.

53, There were no established procedures for action to be taken at Zhanjiang,
TianDu, or Houston if communications with the drillship were lost., The radio
operator at Tianlu began trying to contact his superior to report the problem
just eight minutes after losing comtact. Since he could not reach Fhanjiang,
he did little elasa. The radic operator at Zhanjiang learned of the problem at
2335, but ARCO China officials were not informed until about cne hour later.
fnce notified, they tried to contact the drillship but d4id nothing else.
Glchbal Marine personnel wers in contact with the drillship when commnications
waera cut off. They tried for four hours to regstahlish contact, then reported
the problem to the Coast Guard in San Franeisco. With the time it took to get
the necessary information to WESTPAC RCC and actually get SAR forces to the
drill site, that four-hour delay probably made no difference in the cutcome of
the casualty. However, if persons at TianDu or Zhanjiang had notified Chinese
atthorities directly and promptly, it may have been pessible to get local
forces to the dArill site sconer and, possibly, reduce the loss of life.

54. The GLOMAR JAVA SEL contacted Glcbal Marine's offices in Houston, Texas,
via satellite telophone link at 2348, 25 October 1983, The Marine Epard
astimates that tha conversation lasted only 2 to 3 mimutes before being
abruptly cut off. The most probable cause of the loss was a sudden aghange in
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the drillship's heading or attitude which caused the MARISAT antenna to lose
track of the satallite. It is probable that contact with the satellite was
logt az the drillship began to capsiZe.

585. One distrese signal transmitted by the drillship's EPIRE was received by
two commercial airoraft, One distress signal transmitted by persons using the
portable emergency lifeboat radio was received by a merchant wvessel. He other
distress signals were recelved, It iz unlikely that any distress signal was
transmitted from the drillship itself,

Gearch and Rescous

E&. The search and rescous (SAR) activities were hampered by the language and
comninications eguipment differences among the varicus ShE forces, as well as
by envirenmental conditions. However, the overall search efforts were handled
szch that the adverse effects of those factors were mninimized and - the
probability of detection of survivors was at least 904.

57. The crews of the U.5. Havy and U.5. Air Force planeg, Chinese Navy shipe,
and the helicopters and ships of CMOOC, British Petroleum, and other companies
that participsted in the search risked their lives in that undertaking. The
severity of weather conditions not only made the search more difficult but
resulted in damage to scme of the vessels. The efforts of those persons, in
particular, and everyone else invelved in the search effort were as complete
and thorough as possible and are admirable.
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RECOMMENDATIONS

It is recommended that:

i, The Coast Guard reexamine the minimum manning scales for drillships while
moored apd working to ensure that encugh qualified persennel are availlable to
allow the ship to get underway in an emergency. This issue is of particular
concern for drillships operating in remote areas where additional gualified
personnel are not immediately available under all conditions. The Marine
Board fecls that at least two gualified deck watch officers should be on
board, since, as with the GLOMAR JAVA SEA, it may not be possible to bring
other personnel te the ship even if they are available ashore. A wvessel's
ability to get underway for more than a few hours is severely limited if emly
one deck watch officer is on board.

2. fhe Coast Guard leok into the apparent practice of some marine drilling
companies counting members of the drilling crew whe hold HMerchant Mariner's
Documents toward the complement of certificated seamen required by the
Pertificate of Inspection. Persons serving or employed in any capacity other
than as a wmember of the marine crew or for any reason pot available full-time
for watch-standing duties should not be credited toward regquired manning
lavels, with the exception of lifeboatmen.

3. The Coast Guard reemphasize to the maritime community the need for routine
comminications checks on a regular basis for vessels operating in remcle areas
and during adverse weather. Support vessels operating in or near the same
area and shoreside support stations should be included in the checks. Vessel
opergtors should be encouraged to davelsp formal guidelines for actions to ke
taken by shoreside personnel and support vasgels in the ewent an emergency
arises or communications are suddenly lost.

4, The Coast Guard reexamine scurrent regulatory requirements for lifekoat
drills and lifeboatman certifiecation. It appears that environmental
conditions may often preclude cenducting full drills at sea., Fuorther, it is
safs to aszsume that all lifebeoar eguipment, such as emergency lifeboat radios
and antenna, is not routinely deployed and checked in gervice. The ideal
place to conduct euch drills is in port. However, on modern vessels, port
calls are generally of very short duration and often hectic with crew changes
and ship's business. Also, many vessels gueh as drillships and other drilling
units may only rarely enter port. Thus, some other solution is needed.
inother concern is the wide range of lifeboat and liferaft types and designe
on modern vessels. Ap experienced =Seaman can gasily find himself confronted
with lifesaving equipment he has never seen before.

The Marine Board feels that the solution to these problems may be the
development of formal training standards for lifeboatmen. Training could be
through & program similar te that now available for Radar Observer
endorsemants on deck officers' licensed oF through certified company-run
training programs. Tt would include "hands on” training, possibly a formal
axaminaticn, certification by the Coast Guard, and periodic requalificationm.
The ecertification would describs the type of equipment the individual is
qualified to handle. This would cneure that at least one or two individuals
on a vessel would have seen the egquipment in operation. Reguirements for
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periodic drills would remain along with requirements for operational tests of
emargency egquipment. The owverall effecst would be to enhance the crewmembers'
abilities teo survive in an abandon ship situation without adversely affecting
vesgel gchedules or causing delays while drills are copducted in port.

5. That current regulatory requirements for the annual servicing of hydraulic
releages for inflatable liferafts be revised, The current reguirement is not
nearly as visible as the servicing requirement for the liferafts themselves;
thus it is probably overlocked more often than would be expected. This is
especially true when rafts are serviced overseas, The Marine Board feels that
4 potential sclution iz to make the hydraulic release a reguired part of the
equipment for any inflatable liferaft. The release could be permanently or at
least securely affixed to the raft or its container, When the raft iz removed
from the wvessel for servicing, the hydraulic release would go with it.
Servicing and inspection would be accomplished on the liferaft and release
simultanecusly and would eliminate deficliencies such as that noted on the
GLOMMAR JAVA SEA,

6. EBEequirements for cutfitting primary lifesaving eguipment with EPIFE's be
implemented as sooh as practicable. The Marine Board is aware that current
lifesaving equipment requirements of both SOLAS and Coast Guard regulations
are undergoing major revision amd that reguirements for additional EPIRR's
will be included in the new regulations. Consideration should be given to
making those regquirements applicable retroactively to existing wvessels. The
possible benefits accruing from such a requirement were recoghnized by the
families of several members of the GLOMAR JAVA SEA's crew, amd recommendations
to that effect were submitted to the Marine Board. Those recommendatione werse
forwarded to the Compandant for consideration.

Y. The Coast Goard and lifehoat manufacturers investigate the possibility
that personnel attempting to reconnect the falls on covered or enclosed
lifeboats are exposed to significant risk of personal injury. If such risk
exists, design changes for new boats or modifications for existing boats may
ke neceszary or desirable.

8. The Coast Guard and the Federal Comounications Commigsion make the current
reguirements for ecmergency lifeboat radios and the differences between the
reguirements for open lifeboats and enclosed lifeboats more visible for both
vessel inspection personnel and the marine community. To the knowledge of the
Marine Board, there are only three lifeboat radics currently approved, and
only one of those is approved for enclosed lifeboats. However, it is apparent
that ewven that basic information is not well known in either government or
industry =egtors and cannot be readily determined from curremt FOC
regulatione. Further, since radio equipment inspections on U.B.-flag vessels
may be conducted by foreign governments acting on behalf of the United States,
the FCOC should engsure than any other agency which might act on its behalf is
fully apprised of the current equipment reguirements.

9. The Coast Guard initiate whatever action iz mecessary to effect a complete
review by both regulatory bodies and equipment manufacturers of current
requirements and standards for both enclosed lifeboats and emergency lifeboat
radios. The purpose of such a review would be to consider possible changes to
lifeboat design and/or radio egquipment which would eliminate the noed for any
hatches or doors to be open to accommodate the falls, radio antennas, ground
wires, or any other eguipment. The lifeboat should be capable of being made
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watertight immediately upon boarding and maintained in that condition after
launching.

10, The Coast Guard amend the current regulations pertaining to operating
manuale for mobile offshore drilling units to include:

a. & definition of "non-essential personnel”, and
b, regquirements for

{1} identifying those persons who can be considered “non-essential®
during each stage of the preparations for passage of a severs shtorm,

{2y developing, feor each drilling locale, gpecific guidelines, keyed
to prevalling weather and storm patterns, for determining whether or
not partial or complete evacuation is necesSary or desirable,

{3} direct evacuation when envirormental conditions approach the
design limits for the unit, and

{4) specific procedures for actually conducting a partial or complete
evacuation during each stage of storm preparations.

11. 1In the absence of specifie Federal regulations, all mebile coffshore
drilling unit operators:

a. examine, and revise as necessary, the severe weather preparaticons
seotions of unit operating manuals to ensure that they provide adequate
guidance for unit perscnnel to =

{1} identify and designate, for each stage of storm preparations,
"non-esgential persomnel",

{2} determine, for the current work site, on the basis of forecast
weather conditions and prevailing storm patterns, the likelihood that
evacuation may be desirable or necesSsary or unit design limikts
approached, and

{37 actwally conduct a full or partial gvacuation at any  stage of
storm preparations,

b. recognisze that current Pederal regulations reaquire that unit cperating
manuals address preparstions for the passage of any Bevare storm,; not just
one that has actually reached hurricane or typhoon status, and

c. ensure that all marine crew, drilling crew. and supervisory personnel
understand that storm plans and prescribed preparatory actions apply to all
potentially severe storms whether or not they actually have or are forecast

to yeach hurricane or typhoon atrength.

12. &l11 drillship cperators examine the command structure on all drillships
to ensure that one individual is clearly jdentified as the absolute authority
on board., The wery character of a drillship demands, for all matters other
than well control, that that individual must ba the Master. ALl written
directives —-— operting manuals, procedure manuals, etc. -- should reflect that
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assignment of authority. &nd, more importantly, all operating personnel most

iunderstand and accept it,

13. The Coast Guard asmend the regulations in 46 CFR 109,107 to require that
on  all self-propelled mobile offshore drilling units, and particularly
drillships, the licensed Master reguired by the Certificate of Inspection be

the individuwal designated as "parson in charge",

14, This investigation be closed.

- - MC
Captain
U.5. Coast Guard
Chalrmamn

- H. ITTEM
Captain
U.5. Coast Guard
Member

T. E. RODINO
Lieutenant Commander
U.85. Coast Guard
Momber and Recorder



TABLE 1: LOCATIONS OF BCODIES

Body ID #  Hame (Natiocnality) Position Location
1 1 Bdward L. Ganzinotti (USA) Flocrman Poop Deck Lounge
2 2 Tyronne Higgins (USA) oiler Boat Deck at Lifehoat Ares
3 3 Donald J,. Ouellet (USR] Ciler Poop Deck Lounge
4 4 ¥enneth B, Rogers (USA} Bosun Poop Deck Lounge
5 5 Zhou Jie Fang (PRC) Foustabout Foop Deck Lounge
B & Xu Hai (PRC) Roughneck FPoop Deck Lounge
7 T Zhoy Shu Rong (PRCH Eoughneck Poop Deck Lounge
B A Jacoh Chong Kim Joo (Sing.) Cementer Poop Deck Lounge
4 9 Terrence C. Green (G.Br.) Mud Logger Poop Deck Lounge
14 10 Fussell E.Jd, Reynolds (USA) Asst. Enginest Foop Deck -Lounge
11 11 Feng Shao Jiam (PRC) koustabout Beoat Deck: Pagssageway
12 12 Jerry L. Manfrida (USA) Geologist Boat Deck Passageway
13 i3 Bdgor Saplad Lim (Phil.} Cemnanter Boat Deck SR 20
14 14 Than Wei (PRC) Trainae Welder Boat Deck SE 20
15 15 Timothy Jarvis (G.Br.) Mud Logger Boat Deck SRE 20
1s 16 ®ia Jing Sheng (FRC) Ordinary Seaman Boat Deck SR 17
i7 17 Henry Marlon Gittings (USA) Steward Boat Deck SR 17
ig 18 Zhang ¥ing Zhen (FRC) hsst,. Derrickman Boat Deck SR 17
19 19 Michael W, Thomas (USA) Crane Operator Boat Deck SR 20
240 20 John W. Jennings, Jr. (USA} Storekesper Boat Deck SH 19
21 21 Raymond . Miller (USA) Diving Supvsr. Boat Deck SR 12
22 b Guan Jun Tian {(PRC}) Interprater Boat Deck SR 19
23 23 James C. Slesman {G.Br.) Mud Logger Boat Deck SR 17
24 24 Fevin C. Swanson (USA) Floorman Boat Deck SR 16
25 25 —_— —-—— Boat Deck SR 16
26 26 Mo Tian Jie (PRC) Coolk Boat Deck SR 14
27 27 Carald T. Batista (USA) Electrician Boat Deck SR 14
28 Xl Albert G. Gilmorae {USA) Medic Superstructure Deck SR 14
29 X2 David P. Clifton {USA) Tonl Pusher Superstructure Deck SR 10
30 %3 pavid Higgine, Jr. (USA) Cook Superstructure Deck SR 12/13
31 4 Robert M. McCurry (USR) Bsst. Derrickman Superstructure Deck SR 12
32 A Li X¥uan $iu (FPRC) Cook Main Deck Steward's Stores
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APPENDIX &: Crewmember Data

1 wane:

a. MNatienality: 0.5.4,
b, Position: Derrickman
c. Employar: Glebal Marine Drilling Company

d. Date of Birth:
e, ESAM.
f. MMD: e

g. License: Hone
h. Status: Missing

2. FRame: Geoerald T. Battiste

a. Hationality: TU.E.A,
b, Position: Electrician

e, Emplover: Global Marine Drillinmg Company
d. bDate of Birth:
2. ESESAM:

f, HMD: HMNone
g. Licenso: Hone
h. 5Statos: Deceased

1. vano:

a, HNatipnality: U.S.A.

b, Positlon: Toolpusher

c, Employer: Global Marine Drilling Company
d. Date of Birth: NN

2, SESAH:

f. MMD: Qedinery Seamany Wiper; Lifeboatman
gs License: HNone

h: Status: Missing

. vame:

as, Hationmality: U.S.A.

b, PFeogition: Sob=-Sea Enginecr

¢. Employer: Global Marine Deilling Company

d. Date of Birth:

e. S5aM:

f. MMD: Any Unlicensed Rating in the Engine Department; Lifeboatman
g. License: None

h. Status: HMissing

5. HWame: Dawvid P. Clifton

a. Hatiomality: U.5.A.
b. Position: Toolpusher

c. Employer: Globa 1ling Company
d. Date of Birth:
2. Shb;

5
f. MMD: Ordinary Seaman; Wiper; Lifeboatman
g« License: Hone
h. Status: Deceased

g



G

T

&.

Hame:

-

Fapppoye

L

Mamei

[
b.

Flame «

a.
bi
Lo
d.
E.

£.
g-

Operator)

.

10.

h.

Hama =

a.
b.
Ca
d.
.
£.
[+ [
h.

Mationality: U,.5.h.

Position: Crane Operator

Employer: Global Marine Drilling Company
pate of Birth:

ssan:

MMD: COrdinary Seaman; Wiper) Steward's Department; Food Handler

License: None
Statusg: Miszszing

Hationality: WU.ES.h.
Position: Assistant Diving Supervisior
Employer: SubSea International, Inc.

date of birth: |
S55AN:
HMHT::  Hone

License: NORE
Etatus: Missing

Mationality: T.S5.h.
Position: ERadio Officer
Employer: Global Marine Drilling Company

pate of sizth.
SE5AN

MMD: Radio Officer
License: FRadio Telegraph Operator
(hlgc FOC Certificate as First

Status: Missing
Edward L. Ganzinotti

Hationality: U.S.A.

Pogition: Floorman

Employer: Global Marine Drilling Company
pate of Birth: [N

sshd: I

Class

Fadio

Telegraph

MMD: Crdinary Scaman; Wiper; Steward's Department; Food Handler

Licenze: BHona
Status: Deceased

Hame: Albart S, Silmore

a.
b.
Q.
d.
L=
£.

.
b,

Hationality: U.S.A.

Pogition: Medic

Employer: Global Marine Drilling Company
Date of Birth:

SEhH:
MMD: HNone
License: HNone

Bratus: Deceased

a5



1i. Hame: Henry Marion Gittings

a. Hationality: U.S.A.

b. Position: Steward

c. Employer: Glcbal Marine Drilling Company

d. Date of Birth: _

2. S5AM:

£. MMD: Ordipary Seaman; Wiper; Steward's Department; Food Handler;
Lifebhoatrman

g. License: Hone

h. Status: Deceased

12. xame:

&: HNationality: U.S5.0.

. Position: Able Bodied Seaman

c. BEmployer: Global Maripne Drilling Company

d. Date of Birth:

8. OoAlz

f. HMD: Able Seaman (Special); Wiper; Steward's Departsment; Lifeboatman
g. License: Hone

h. &Status: Missing

13. HWame: David Higgins, Jr.

4. MWationality: U.5.A.

b. Position: Coock

c. Employer: Glcbal Marine Drilling Company
&. 5SERN:

£f. HMMD: Hone

G. Licensae: None
h. Status: Deceased

14. Name: Tyronne Higgins

a. Haticnality: U.S5.A.
b. Position: Oiler
¢. Employer: Global Marine Drilling Company

&. GS5hM:
£, HMMD: Ordimary Seaman; Oiler [(Diesel Only)
g. License: HNone

k. Status: Deceased
15. Name: John W. Jenninge, Jr.

&, Ratiocnality: TU.3.A.

b. Peosition: Storekespeyr

¢, EBEmployer: Global Marine Drilling Company
d. pate of Birth: [IINININININIHIEE

e. ssan: |

£, MMD: None

g. License: KRone

h., Status: Deceaged



16.

17.

18.

19,

20,

Mame:

a, Mationality: TU.5.A,

b. Pogition: Asaistant Englneer

c. Employer: Global Maripne Drilling Company

d. Date of Birth:

€. SEA:

f. MMD: Any Unlicensed Rating in the Engine Department; Lifeboatman

g. License: Second Rssistant Engineer of Motor Vessels of Any Horsepower;
Third Assistant Engineer of Steam Vessels of Any Horsepower

h. &Status: Missing

vame: [N

Hationality: U.B.A.

Pogition: Assistant Rig Manger, ZShanjiang, China Cffice
Employer: Global Marine Drilling Company

Date of Birth:

SShAMN:
MM : Hone
License: Hone
Btatus: Missing

|

Wame: Jerry L. Manfrida

da.
b.
Ta
d.
2.
f.
de.
.

Bationality: U.5.A.
Position: Geologist
Enplover: ARCD China Ing.
Date of Birth:

SEAN:
M :  Hone
Licenge: HNope
Htatus: Deceaged

|

Hame: FRobert M, MoCurry

Hatiopality: U.S5.A.
Position: Assistant Derrickman
Employer: Global Marine Drilling Company

Date of Birth:
SSAM:
MBI e

Licenge: HNone
Statuz: Decsased

Hame: Raymond D. Millex

aa
b
Cu
.

£.

g
h,

Wationallty: U.5.A.
Position: Diving Supervisor
Employer: SubSea International

Date of Birth:
CEAM:
MMD: Hone

Licange: Honpe
Status: Deceased

87



21.

22

23,

24,

25,

ne: - |

=
k.
Cw
d.
B
E.
T
h.

Mationalitv: U.5.A.

Pogition: Derrickman

Emnlover: Global Marine Drilling Company
Date o F

S5AN:

MMD: Hone

License: MNoneé
Statiiz: Missing

Hationality: U,5.A,
Position: BSales Engineer (Drilling Mud)
Emplover:  Drezgser Industrie=z, Inec,

Date of Birth:
S55AN :

MM : None
License: Hone
Status:  Missing

WHame: Donald J. Ouellet

-1
.
=
d.
a8,
£,
G.
h.

Rationality: U.5.A.

Pogition: Oiler

Emplover: Global Marine Drilling Company
Date of Birth:

s |
MMD: Ordinacy amany Wiper; Steward's Department;

License: Hone
Status: Deceased

vame: [

a.
b.
0.
d.
B
£,
g.
h.

Matiopality: U.S5.A.
Position: BAssistant Derrickman
Emplover: Global Marine Drilling Company

Date pf Birth:
HEnM:
MMD: Hone

Licenge: HNone
Status: Mizsing

vame: |

=1
b.
=g
4.

Haticnality: U.E.A.
Pogition: Chief Engineer
Employer: {Global Marine Drilling Company

Date of Birth: I

SSh:

MMD:  Any Unlicsnsad Rating in £he Engine Department
License: Chief Engineer of Motor Vessels of Any Horsepower

Statug: Migsing

a8

Food Handler; Oiler



26.

27,

28.

29,

30,

vore: |

-1
e
Ca
d.
2,
£.

=

h.

Haticnality: U.5.A.

Pogition: Drilling Supervisor

Employer: ARCO China Inc.

pate of Birth: NG

sss I

MMD & Seaman; any Unlicensed Fating in Deck Department of Column

stabilized or Self-elevating Motor Drilling Vessels: Lifeboatman

License: Master of Column Stabilized or Self-elevated Moter Drilling
Vessels of Any Gross Tons Upon Oceans Under Tow or Engaged
in M & © Exploration; Radar Cbserver (Expired 9/21/81)

Status: Missing

vame: |

1.
b.
Cw
d.
[
£.
q.
h.

Hatlonality: TU.S5.A.

Position: Driller

Employer: Global Marime Drilling Company
Date of Birth: NG

ssan: [

MMD: Ordinary Seaman; Wiper; Lifeboatman
License: Hone
Btatus: Missing

Wame: FEussel E.J. Reynolds

A
b.
Ca
d.
.
f.
L=
k.

Matisnality: TU.3.A.

Pogition: Assistant Engineer

Employer: Global Marine Drilling Company
Date of Birth:
EEAN =
MMD: Aoy Unliconsed Rating in the Engine Department; L.i feboatman
License: Chief Engineer of Motor Vessels of Any Horsepower
Btatus: Doeceased

Namo:

Am
b.
[
d.
[
'g'i
h.

Hationality: U.S.A.

Pogition: Electronic Technician
Employer: Global Marine Drilling Compamny
Date of Birth:

S5AN:

HMD: HNone

Licenze: Hone

Etatus: Missing

Mame: ¥enneth B. Rogers

a.
b

L=
d.
.
E.
=
k.

Maticnality: U.S.A.

Fositiom: Eosun

Feplovar: Global Marine Drilling Company
pate of Birth: [N

ESAN:

MMD: Abhle Seamany Wiper

License: None

Status: Deceassd
g4



a. Mationality: TU.S.4,

b. Position: Driller

c. Employer: Global Marine Drilling Company

4. bate of Birth: [ NG

2. 55AN:

f. MMD: Ordinary Seaman; Wiper; Steward's Department; Food Handler
g. Licanse: Hone

h. Status: Missing

32, Name: |

a. MNationality: TU.5.A.
b, Pogition: Rig Mechanic
¢, Employer: Global Marine Drilling Company

o o IR
2. SEMM:
f, MMD: OCrdinary Sesmany Wiper

g. License: Hone
h. Status: MMissing

33, vame: |

a. HNationality: U.S.A.

b. Position: Diver

c. Employer: SubSea Internaticnal, Inc.
d. Data of Birth:

2. SS5AN:

f. HMHMD: Hone

g. Ligenge: Kone

h. Setatus: Missing

3. vane: |

a. Mationality: U.S5.A.
b. Position: Drilling Superintendent
&. Employer: Glebal Marine Drilling Company

d. Date of Birth:
e. SSAN:
£f. MMD: Hone

g. License: Kohe
h. BStatus: Missing

35. Nene: |

a. Mationality: U.5.A.
b, Pogition: Master
2, Employver: Global Marine Drilling Company
d. Date of Birth:
. EEBAN:
£. MMD: BAny Unlicensed Rating in the Deck Department;
Unlimited &hle Seaman, Any wWaters
g. Licenge: Magter of Ocean Steam and Motor Vessels of Any Gross Tons
with Radar Observer sndorsement
h. Statous: Missing

20



36,

37.

J8.

39,

&0,

al.

Hame: HKevin

C. SW-EII.EQTL

a, HRationality: TU.E.A,

b. Positicn:
c. Employer:

Floorman

Global Marine Drilling Company
d. Date of Birth: j

e. Ssad: (N
f. HED: Hone

g. License:
h. Status:

Mone
Daceasad

Mame: Michasl W. Thomas

a. Hationality: U.S5.2.

b. Posltion:
c. Employex:

Crane Qperator
Global Marine Drilling Company

d. Date of Birth: [

&. SEAN:

f. MMD: HNone

g. License:
h. &tatus:

Hone
Daceased

vene: - D

a., HNationality: Australia

b. Position:
<. Employer:

Senior Field Engineer (Well Logging)

“hina Offshere Servieces, EB.A.

d. Date of Birth:

. Passpnrt:
£f. Btatus:

vane:

Western Australia u

Missing

A, Mationality: Canadian

b, FPozition:
£ Employer:

Eq- ESBH-.
£. Status:

d: bate of BEirth:

Drilling Engineer
ARCO China Inc,

Migaing

Hame 1 Edqar'saplad Lim

g. Maticnality: Fhilippines

b. Position:
e, Employer:

Cemanter
Halliburton Services

d. Date of mirth: |G

e. Passport:
f. GStaktusg:

Wame: Jacob

Philippines |G

Deceaged

Chong Kim Joo

a. MHationality: Singapore

b, Position:
c. Employer:

Cementer
Halliburton Services

d. Date of Birth: I

- PaEEP’:‘It 2
f. Status:

singaore NN

Deceased
Gl



42.

43

44.

45.

6.

47,

a. Hationality: Singapore

b. Position: Diver

c. Employer: SubSea International, Inc.
d. Date of pirth: [IINININGES

e. Passport: Singapore [[EENEGEG

f. Status: Missing

vane: |

a. Hatiomality: United Kingdom (Great Britaim)
b. Position: Mud Logoing Service

c. Esployer: The Analysts Overseas Servieces, S.A.
d. Date of Birth:

e. Pasgport: United ng:!:::m_
£. BStatue: Missing )

HMame: Teprence C. Green

a. MHationality: United Kingdom (Great Britain)
b. Position: Mud Logging Service
¢« Employer: The Enalysts Oversgeas Services, EB.A.

d. Date of Birth: [N

g. Passport: United Kingdom _
£, Status: Deceased

Hame: Timothy Jarvis

a. Hatlonality: United Hingdem (Great Britadin)

b, Pogition: Mud Logging Service

. Employear: The Analysta Oversens Services, 5.A.
d. Date of Birth:

e. Paggport: United Kingdom _

f. SBtatus: Deceased

Hamg: Jamez L. Sleeman

&. HNationality: TUnited Hingdom [(Great Britain)

b, Pogitisn: Mud Logging Service

¢. Emplover: The Analysts Overseas Services, S.A.
d. Date of Birth:

¢. Passport: United Eingdom ||
E. Status: Deceased

Hamé: Chen Wei

» Hationality: Peoples Republic of China
Position: Trainee Welder

Employer: MNan Hai West 0il Co. {HHWOC)
Status: Deceased

o s

o2



48.

49,

a0,

5i.

53.

Gd.

55.

vame: [

a. Mationality: Peoples Republic of China

b. Position: Utilityman

c. Employer: China Manhai Qil Joint Service Co. (CHOJS)
d. Status: Missing

vene: -

a. HWationality: Peoples Republic of China

b. Position: Urilityman

c. Empleyer: China Nanhai 0il Joint Service Co. (CNOJS)
d, Status: Misesing

Wame: Feng Shao Jian

4, Hationality: Peoples Republic of China
b. Position: Roustabout

c. Employer: Man Hai West Uil Co. (NHWOC)
d. Status: Deceased

Hames Guan Jun Tian

a. Hationality: Peoples Republic of China
b. Position: Interpreter )

©. Employer: MHan Hai west 0il Co. (NHWOC)
d, Status: Deccased

a. Matiomality: Peoples Republic of China
b. Position: Roughneck

c. FEmployer: Nan Hai West Oil Co. (HHWOC)
d. sStatus: Missin

Mamer

a. Natiomality: Pecples Republic of China

b, Pogition: Ttilityman

c. Employer: ¢China Nanhai 04l Joint Service Co. [CHOTS)
d. Statos: Missing

—

a. MWHationality: Peoples Republic of China
b. Position: Divaer

c. Employer: ¢hina Ocean Enginesring

d. Status: Hissing

vame:

a. MNationality: Peoples Republic of China
b. Position: FRoustabout

. Emplover: Han Hai west 011 Co. (WHWOC)
d. Status: HNisging

23



56.

7.

58.

5%,

60.

Bl.

Bl

63.

-

Wame: [

8., Hatiomality: Peoples Republic of China

b, Position:

¢. Employer:
d, Status:

Diver
China Ooean Enginesring
Hissing

wame: [

a. HWatiomality: Peoples Republic of China
Drilling Engineer (Asgigred to ARCO)

b. Position:

¢, Employer:
d. Status:
Wama :

a

k. Position:
c. Employer:
d Status:

Kan Hai Weat 01l Co. (NHWOC)
Missing

Watichality: Peoples Republic of China

Roustabout
Kan Hal West 011 Co. (HHWOC)
Missing

Hame: Li Xuan Dda

&, Hationality: Peoples Republic of China

k., Posgition:
¢, Employer:
d, Stakus:

Cook
China Manhai Qil Joint Service Oo.
beceased

a. Haticnality: Peoples Republic of China

bh., Pozition:

c. Empleyver:
d. Status:

Cementer
Man Hai wWest Cementing Co.
Missing

vane: |

&, - Mationality: Peoples Republic of China

b, Position:
c. Emplover:
d, Status:

Geoclogist (Assigned to ARTOD)
Man Hai West 04l Co. (MHWOC)
Missing

vame: I

a. Hationality: Peoples Republic of China

. Position:

. Employer:
d. Status:

Foustaboat
Man Hai West 01l Co. (HAWCC)
Migsing

Wame: [N

a. Nationality: Peoples Republic of China

b. Position:
Cs  Employer:
d. Statuos:

Utilityman

China Hanhal 0fl Joint Service Co.

Missing

=7}

[CHOJS)

TEHOIS)



Gd.

B3,

L

67,

BE.

B,

T0.

71,

Hame: Mo Tian Jie

a. NRatienality: Peoples Republic of China

. Positicn:
c. Employer:
d. Status:

Cook
China Manhai 011 Joint Service Co.
Deceased

A, Hationality: Pecples Reppblic of China

h., Position:
. Emplover:
d. Status:

Interpretar
Man Hai West O0il Co, {HHWOC)
Missing

ame:

a. Raticnality: Peoples Republic of China

B, Position:
c. Emplover:
d. EBtatus:

Roustabout
Wan Hai West O0il Co. (HHWOC)
Missing

-

8, Mationality: Peoples Republic of China

b, Position:

. Employer:
4, Status:

Fadio Operator
China Wanhai 0411 Joint Service Co.
Missing

vese: S

a. MNaticnality: Peoples Bepublic of China

b. Position:

c. Employer:

d. Status:

Radio Operator
China Manhai O0il Joint Service Co.
Missing

vame:

a, Hatiomality: Peoples Republic of China

h, Position:

¢, Employer:
d, Status:

Oiler
Man HMal West 0il Co. (HHWOC)
Missing

—

a. Hationali
h, Position:

<, Employer:
d. Status:

ty: Peoples Ropublie of China
Roughneck
Fan Hai West 0il Co. [HEWOC)
Missing

Hame: Xia Jing Sheng

a. Mationali
bh. Fosition:
2. Employer:
d. Status:

ty: Peoples Republic of China
Crdinary Seamat
Man Hai West 0il Co. {HHWOC)
Deceaged

25
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72,

T

T4

75,

Th,

1.

TH.

7.

Mationality: Peocples Republic of China

Dw

b. Position: Otilityman

¢, Employer: China Manhai 0il Joint Service Co.
d. Statusz: HMissing

Name: Xu Hpil

a. Hationality: Peoples Republic of China
b. Position: Roughneck

c. Employer: Han Hai Wesgt Oil Co, [(HHWOC)
d. Statu=: Deceasad

Wame: Xu Ming Rui

a. HNationality: Peoples Republic of China
b, Position: Mud Logging Services

©. Employer: MNan Hai West 0il Co. (HHWOC)
d. Status: Missing

Name: Zhang Ning Zhen

. MWationality: Peoples Republic of China
Bh. Position: BAssistant Derrickman

. Employer: Han Hai Weat 0Ll Co. (NITWOC)
d. Status: Deceased

vame: [N

a. HNaticnality: Pecoples Republic of Chino
b, Position: Ordinary Seaman

¢. Emplover: Nan Hai West Oil Co. {HEWOC)}
d. Status: Hissing

—

a.
h.
Ca
d.

Wationality: Peoples Bepublic of China
Pogition:
Employer:
Status:

Foustabout
Man Hal West 01l Co. [(HEROC)
Missing

Mame: Shou Jis Fang

f. MNationality: Peoples Republic of China
b. Positlon: Roustabout

¢. Employer: Man Hai West Oil Co. (HHWOC)
d., Status: Decaascd

Fame: ZEhou Shu Eong

a, MNationality: Peoples Republic of China
b. Position: Roughneck

c. Employer: HNan Hai West 01l Co. [(NHWOC)
d. Status: Deceaged

ol

(CHOIS)



B0.

1.

vane:

&. Haticnality: Peoplas Republic of China
b, Positich: Roustabout

¢. Employer: Man Hai West 01l Co. ({HHWOC)
d. Status: Missing

—

4. Hationality: Peoples Republic of China
b. Position: Diver

c. Employer: China Ocean Engincering

d. Status: Missing

a7



APPENDIX H: Witness Data

I - ito:ctc Chief Engineer, GLOMAR JAVA SEA

Mr, I «as I vcars old, He held a license as Chief Engineer of Steam and
Motér Vessels of Any Horsepower, He had been employed by Global Marine, in the
capacity of Chief Engineer, for seven years. Ie was last onboard the drillship
for the 4-week period ending 20 October 1983 and participated in the Coast Guard
inspection and ABE surveys conducted 13-17 October.

_ Logistics Superintendent,; ARCO China Inc.; Zhanjiang

Hr. _waa the ARID liaigon representative dealing with the Chinese
companies that operated the work boats and the helicopters. He was a party to
conversations with Chinese and ARCO China officials about the approaching storm
and its possible effect on the drillship,

I v danager, Global Marine Drilling Company, Zhaniiang

Mr. -ur.as the shore-based rig manager for the GLOMAR JAVA SEA,. As such,
ha was responsible for the operatlon of the vesgel, His office was located in
Zhanjiang on the Chinese mainland north of Hainan Island. He supervised an
assistant rig manager, a materials man, an accountant, and a clerical ataff, and
reported directly to the drilling group vice=president.

Hr. I started working offshore, onh a drilling platform, in 1969, He
stayed on that job until joining Global Mardime in 1572, He started as a crane
operator, then assistant derrickman, and worked his way up throogh drilling
superintendent. He was promoted to rig manager and agsigned to the GLOMAR JRVA
SEA in May, 1982, He had been in Zhanjiang singe January, 1983, 2ll of his
experience with Global Marine had been on drillships. HrtF was not in
his office opn 25 Cotober 1983, He left Zhanjiang on 22 Ootober to return to the
nited States for medical treatment. He returned to Zhanjiang soon after the
casualty but played no significant part inm the search and rescue activities.

_ Vice-Fresident of Enginesring and Constyruction,

Global Marine Drilling Company . Houston

Mr. I v:s one of the Global Marine representatives onboard the survey
wveggel during the wreck sorvey in March, 1984. He coordinated the oukting of
coupons (plate samples) from the hull of the drillship. He also supervised the
preparation of a chart showing tha final location of the drillship, its anchors,
and debris from the drillship.

_, Operations Manager, ARDD China Inc.,; Zhanjiang
My, as responsible for directing the actual drilling operation, purchasing
and ing of materials, and logistics in general, After the casualty he

helped to arrange and coordinate the seareh activities particularly with respect
to rescurces availshle to ARCO (workboats and helicopters).

a8



B . oot Manager, Global Marine Drilling Company, Houston

ur, gt va= Il years old. He graduated from the U.5. Naval hcademy in K
He sgpent 31 years in the Navy, mostly in engineering jobs. He held Masters
degrees in naval architecturs and marine engineering. He had been employed with
&lobal Marine for 10 years, the last 3 1/2 as project manager on the drillship
GLOMAR CHALLENGER. Using data collected during the investigation he
reconstructed the loading and stability conditions for the GLOMAR JAVA SER on 25
oetcber 1583; those were used as a base for further studias.

I Chicf Geophysicist, ARCO China Inc., Zhanjiang

e, ] vas responsible for locating the exact spot where wells were to be
drilled, well site surveys, selismic work, rig location, and navigation matters.
After the casualty he helped to coordinate communications, set up fathometer and
side scan sonar surveys of the ocean bottom at the drill site, and set up plans
for the search. He maintained records and plots of search patterns, debris
regovered, and all significant developments/reports asgociated with the search
activities.

v I F:1k=rstein, U.5. Coast Guard

Lt Sk o covmigsioned in i} From 1978 to 1982 he was agsigned to
the Marine Inspection Office in MWew Orleans, LA. He was reassigned to the
Marine Safety Office in San Francigeco, CA in August, 1982, He spent
approximately a year conducting inspections on drilling wvessels offshore and &
1little over a year on other types of inspections. He condusted the last drydock
examination on the GLOMAR JAVA SEA in Movember 1982,

I U-illing Superintendent, ARCO China Inc., ghanjiang

Mr. Jjj as based at Zhanjiang. He was responzible for supervising the actual
drilling operation on behalf of ARCO China Ine. The RRCO drilling supervizor
and drilling engineer onboard the GLOMAR JAVA SEA reported to him. He had had
extensive experience with offshore drilling operations. He was a party to
conversations with Chinese officials about typhoon Lex and its possible effect
“on the driilship. After the casualty he helped to coordinate and direct the
movement of the Chinese workboats and helicopters invelved in *he search.

I :-iv: Project Swerintendent,

Global Marine Drilling Company, Houston

wr. [N +2s Il years old. He was a mechanical engineer who held a license
as Third Assistant Engineer of Steam Vessels. He had served in the Havy, sailed
under his license, and worked as an ABS Surveyor. His duties with Global Marine
included preparation of repair specifications and drydocking plans and attending
veggels during shipyard pericds. He attended the CLOMAR JAVA SEA during its
last drydocking in November 1962, He participated in the surveys of the wreck
gite and the wreck in Wovember, 1283 and March, 1984,

o4



I ;oo Drilling Supervisor, ARCO China Inc., Zhanjiang

nr, Jzs the alternate drilling supervisor for the GLOMAR JAVA SEA, He
had worked on the vessel pericdically sgince 1976, He was In the United States,
off duty., when the drillship sank. B&After the casualty he participated in the
initial survey of the wreck site.

I ococ- of safety and Training

Global Marine Drilling Company, Houston

Mr. E was the head of the sSafety and Training Department. He was
responsible for developing and maintaining Global Marine's internal school
program  and on-the—dob training program. He was alsoc responsible for
maintaining the company's safety program,

_ American Bureau of Shipping Surveyor, Hong Kong

#r. } a citizen of Hong Kong, was an ABS exclusive surveyor., From 1%69 to
1276 he worked in a number of engineering positions for shipbullding companies.
Then he returned to achool and received a degree azs a naval architect. From
1979 to 1981 he was employed as a shipyard manager. In 1981 he joined ABS. His
experlence with ABS was on new construction of drill rigs.

Mr. | conducted annual surveys and damage surveys onboard the GLOMAR JAVA SEA
13 - 17 Octocber 1983,

_ Alternate Aszsistant Englneer, GLOMARR JAVA S5EA

Mx . -wun Bl vears cld. He held a license as Chief Engineer of Motor
Vessels of Any Horsepower and had been serving on the GLROMAR JaVh SERA as First
hssistant Bngineer for 5 years, He wae last onboard the drillship durimg the
4—week periocd which ended 20 OcteberlSB3,

_ Vice-~President Operations Support;

Global Marine Drilling Company, Houston

Mr. _ was responsible for providing staff support to the -company's
operations, incloding preventative maintenance, rig inspectioms;, trouble
shooting, drydock planning, and inspections. He had held that position for
approximately 4 years, He had previously held a license as First Assistant
Engineer but had allowed it to expire. He wag respongible for the management of
Glebal Marine's preveptative maintenance program which included the GLOMAR JAVA
SEA. He wag Blso regponsible for Global Marine's in-house inspection program.

)

_ Emerican Burean of Shipping Surveyor, San Francisco
My, - had been an ABS Surveyor for approximately 2 172 years. Prior to

that he spent 1 1/2 years in the Juality Assurance Branch of a major shipyard.
Prior to that he had spent 20 wvears in the Coast Guard including & years
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experience in the marine inspection field. He conducted the last drydock survey
on the GLOMAR JAVA SEA In Movember 19823,

v I V.. Coast Guard

LT I 35 & shipboard electrician for § 172 years before attending
of ficer Candidate Scheel in 1974, He spent the next 3 years as agsistant
industrial manager at Base Honolulu. He was assigned to the Marine Inspection
0ffice in Mew Orleans, LR for the next 4 years, and had been at the Marine
safety Office in Buffalo, WY sipce 1381. He was augmenting the Marine Safety
office in Honolulu, which has responsibility fox vassel inspactions in the
Pacifie, when he conducted an inspection for certification (biennial inapection)
on the dArillship between 13 and 17 October 1983.

I Forver Master, GLOMAR JAVA SEA

captain [N +:: Jjyeacs old. He was licenzed by the Coast Guard as
Magter of Seagoing Vessels of Any Gross Tomnage. He had been self-employed
sines 1081 as a marine consultant and surveyor. From Hay to Octcher 1983 he was
amployed by Global Marine as an alternate Master of the GLOMAR JAVL SER. Before
that he had an extensive marine career. He started as an ordinary seaman in
1942 and worked up to Master by 1956. From 1956 to 1981 he served in the Coast
Guard, primarily in warine inspection duties. He worked for 7 months in Saudi
Arabia setting up a port safety program and a very large crude oil carrier
(VLCD) docking facility. He then served as Master of the drillship WESTERN
OFFEHORE IX off the coast of Venezuala for approximately cne year before joining
Global Marine.

Captain [N had served two d-week hitches on the GLOMAR JAVA SEA. He was
last apboard in August 1983 and left the drillship on 31 August immediately upon
completien of the move to the final drill =ite.

I (cilling Group Vice-Pregsident
Clobal Marine Drilling Company,Houston

Mr. DN was ir charge of the cperation of one of Glabal Marine's four groups
of drilling vessels. He was [l years old, was a graduate of the Califernia
Maritime Reademy, and held a Masters license. He had been involved with
Arilling vessels in both marine and drilling capacities since 1957. He had been
with Global Marine since 1962Z.

After the casualty he coordinated the information coming in from China on the
search. He maintained a chronological listing and a chart of all sightings,
reports, and materials recovered. He also handled sontract arrangements for the
vesse]l that conducted the initial wreck survey in Wovember 1983,

I G ltccnate Master, GLOMAR JAVA SER

Captalnq'uas B ycars old. Sorm in Hew gaaland and a naturalized citlzen
of the United States, he held licenses issued by the British government as well
ag by the Coast Guard. He had been going to sea for approximately 30 Years,
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gtarting as a midshipman, He first assumed command of a seagoing wessel in 1970
and had previous experience on drilling vessels,

Captain [j #vas last onboard the GLOMAR JAVA SEA from 31 August through

28 September 1983, He completed the deployment of the anchers at the last
drilling site on 31 August, He was relieved by Captain Fun 28 September
1983, His tour of duty overlapped those of many of the personnel who were
onboard when the drillship sank.

Captain I va¢ one of the Global Marine representatives on the wreck
Surveys,

_ Fesearch Englneer, American Bureau of Shipping, Mew York

Dr. was a research engineer who had been with ABS for 18 years. He holdes a
BE degree in nautical science from the U,S, Merchant Marine Academy, BS and MB
degraes in naval architecture and maval engineering from MIT,; and a Fh.D degree
in mechanical englineering from the University of Arizona. His primary
experience iz im research and analysis of ghip structures, including development
of computer programs for advanced analysis of ship stroctures, He performed
analytical caleoulations and & full evaluatlon of the loads and stresses imposed
on the GLOMAR JAVA SEA due to sea action.

I st:f Ascsistant to Drilling Group Vice-President
Global Marine Drilling Company, Houston

Mr. was Mr. administrative assistant. He was with Mr. -
at & time of the las powm communication with the drillship and heard both
gides of the conversation.

LCOR John F, McGowan, U.5, Coast Goard

&R MoGowan was Chief of the Stability and Subdivision Section, Hawval
architecture Branch of the Coast Guard's Marine Technical Division at
Washington, DC. He was responsible for the interpretation and application of
Coast Guard stability standards for merchant vessels. His office conducted
post=casualty intact and damage stability calculations for the GLOMAR JEVA SEA, -

ILCoR Alphonz Richarpd Melig, 0.5, Coast Guard

LCOR Melis was Administrative Assistant to the Marine Bpard of Investigation.
Be was the Poard's representative on the diving expedition and wreck survey
condizctad in March, 1984.

I o:crioisnan, Glcbal Marine Drilling Company, zhanjiang

My, _hanﬂlnﬂ all of the purchasing and supply activity for the GLOMAR
JAVA SEA. The storekesper on the drillship reported to him, After the casualty
he remained in Zhanjliang and helped with communications. All of the debris
recovarad during the secarch was delivered into his custody.
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B R Inspection Supervisor,

Glebal Marine Drilling Company, Houston

Mr. was [JJ] veare old. He held a license as Second Bssisgtant Engineer
of or Tesgels and Third Assistant Engineer of Steam Vessels of Any
Horsepower. He graduated from the U.S. Merchant Marine Academy in 19745, He
worked on a semi-submersible drilling unit in the North Bea for 2 years and
gailed on tankships for 3 years. He joined Global Marine in 1981 and was
assigned as rig inspection supervisor in 1982, He was responsible for setting
up in-house inspection programs on Global Marine wvessels, scheduling and
conducting inspections, and following up on deficlencies. He was prasent
onhoard the GLOMAR JAVA EEA for a full inspection in August 1983.

I ::inc Froject Superintendent

Global Marine Drilling Company, Houston

Mr. [t evtailed operations support such as technical assistance and
troubleghooting and special projects such as vessel construction, repairs,
drydockings and inspections. He graduated from the U.S. Merchant Marine Academy
in 1976. He worked for 4 1/2 years as a staff engineer (maintenance,
inspections, troubleshooting) for Ashland O©OI1, Inc. befora jeining Glokal
Marine. He accompanied the Coast Guard Marine Inspector and ABS Surveyor who
attended the wessel 13 - 17 October 1283 and prepared an independent report of
the inspection.

_ Alternate Radio Officer, GLOMAR JAVHE SEA

ve. [ v=: B vears cld. He held a Coast Guard license as Radio Officer as
well as a FCC Radio Operator's license. He first went to sea as Radio CEficer
in 1939, sailed until 1950, and then went ashore. He went back to sea in 1977
in the employ of Global Marine. He had served as the alternate Radie Officer on
the GLOMAR JAVA SEA since November, 1982, He was last onboard for the 4-week
period ending 20 October 1983,

I ltcrnate Bosun, GLOMAR JAVA SEA

Mr. was [Jyears old. He held a Merchant Mariner's Document as Able
Epaman &nd was a certified lifeboatman., He had been sailing for 41 years. He
had sailed as "bosun® for the last 20 years, most of that time on tankships, and
for the last 4 years on the GLOMAR JAVA SEA. His duties included maintenance of
the lifeboats and other safety equipment, He was last onboard during the 4-week
period ending 6 Ooctobaer 1983,

I 7 \tornate Assistant Engineer, GLOMAR JAVA SEA

wr. [ w== [ yesrs o14. e graduated from the U.S. Merchant Marine Academy
inm 1979 apd he a license as First Assistant Engineer of Motoxr Vessels / Third
Ascistant Prginear aof Cteam Vessals of Any Horsepower. He had been employed in
that capacity on the GLOMAR JAVA SER for 4 years. He was last onboard the
drillship during the 4-week perlod which ended & October 1923.
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_, Prilling Group Vice-President,

Global Marine Drilling Company, Houston

The Operations Departmont of Glohbal Marine was headed by a Senior
Vice-President. Under that person were four Drilling Group Vice-Prosidents each
2f whom was responsible for specific vessels. Mr. - was Vico-Fresident of
the Drilling Group which included the GLOMAR JAVA SBEA. The shore-based rig
manager reported to him. :

Me. I had been involved with offshore drilling wvessels for nearly 22 years.
He was employed by Global Marine in 1962 as a roughneck and worked his way up,
reaching the position of toolpusher in 1965. He served in that capacity onboard
the drillship GLOMAR IIXI wntil 1967 when he was promoted to drilling
superintendent. He served in that capacity aboard the GLOMAR GRAND ISLE; in the
Morth Sea and Moxxooo, until 1972, He was assigned as shorebased rig manager
for the GLOMAR HORTH SBA, operating in the Horth Sea, from 1972 untll 1975,
From 1975 until 1977 he served as shoreside area manager in California. He left
Global Marine in 1977 and was employed as an advisor to a Forwegian drilling
company working im the Morth Sea. He returned to Global Marine in 1982 as a rig
manager and was promoted to drilling group wice-president 3 months later. He
was in his office in Houston on 25 October 1983 and was a party to the last
known communication with the GLOMAR JAVA SEA. g

In March, 1584 he was the senior Global Marine representative for the diving
expedition which surveyed the wreck, recovered bodies, apd obtained =steel
ganples from the hull of the GLOMAR JAVA SER.

Y c::of sorveror, Bl Technical Depsztnent

Americen Buresu of Shipping, Mew York

Mr. [ vecifieda the applicability to the GLOMAR JAVA SEA of the 1973 aBS
Rules and the associated damage stability criteria. He provided technical data
from the constructicn files on the drillship.

B - D::11in Superintendent

Global Maripe Drilling Company, Houston

Mr. [j va= years old. He had been employed with Global Marine for 15 1/2
vears, working his way up from derrickman to rig manager. For the last 10 years
he was employed ag a drillipg superintendent, in charge of all routine
operations when the wvesgel was in the drilling mode, He had served on the
GLOMAR JAVH SER for 28 days and left the drillship on 29 September 1983,

_ Metallurgist, Faillure hnalysis Associates, Houston

vr. [ = citizen of Great Britain, was a metallurgist who conducted
examinations, tests; and evaluations of steel samples cut from the hull of the
CLOMAER JAVA SEA, He holds Bachelor's, Master's and Doctor's degress in
metallurgy from the University of Cambyidos, Endgland. He had more than 12 years
of ewperience in metallurgical enginesring and failure analysis work.
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_ operations Manager, Hydrographic Survey Division,

Brown & Root; Inc., Houston

¥r. I =5 a2 hydrographic survey engineer with approximately 310 vyears
experience in hydrographic survey work. He was responsible for all of the Brown
& Root, Inc., work in this field. He supervised the analysis of the data
ohtained from a side scan sonar survey of the wreck site. He also supervised
preparation of the reports of the survey including a composite mosaic of the
magnetic tapes of the side scan scmar data which provides a map of the wreck
site.

Glehal Harine Drillismg Company,. Houston

Mr. - wae responsible for general owversight of Global Marine's rig safety
and personnel training programs in the drilling greup that included the GLOMAR
JAVA SEA. He had been aboard the drillship frem 25 July to 5 August 1283 for a
gafety and training inepection.

F, Vice=President and General Manager, ARCD China Inc.;
niiang

Mr, as the principal ARCO representative in China. He was respensible
for carrying out the terms of ARCD's contract for oll exploration and
exploitaticn in the South China Sea. After the casualty he ecoordinated
communications betwscn the various agencies and offices involved in the search
activities.

_ beputy General Manager, MNanhai West Oil Company

The principal Chinese operating company supporting the drillship and its
operations was the Nanhai West (il Company. The Supply wvassels, most of the
Chinese crewmembers and other support personnel, as well as most other support
and liasion sorvices were provided by that company.

Master, M/ WANHAT 205
Master, MV WANHAI 209

The GLOMAR JAVA SEA was supported by two supply vessels, the HANHAI 205 and the
WANHAI 209, operated by Nan Hai West Oil Company. Those vessels transported
gupplies to the drillship, assisted in anchor handling and rig moves, and wers
generally available to assist the drillship as needed. In genearal, they
operated such that while one was in Zhanjiang loading/diecharging carge the
other was standing by at the drill site. The vessels wera 62 meters in langth
and had Chinese crews. The HANHAI 205 was attending the deillship on

25 Cotober 1983,
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io Operator, Zhanjiang
 Radio Operator, TianDu

The drillship was also supperted by two communications centers. One, at
Zhanjiang, was referred to as "ARCD Ehanjiang Radio". It was logated in the
ARCO China Inc, offfices at Zhanjiang and was intended to be continucusly
manned, It was manned by three Chinese radio operators on a rotating basgis.
They had szingle sideband (VHF, wvolce) radio, telex, and facsimile capabilities.
The other communications center was at TianDp, near Sanya, and was referred to
as "Arce TianDu Radio®. It was manned continuously by four Chinese radio
operators on a rotating basis, and three administrative personnel. TianDu was a
military base and military and civilian airfield. The helicopters servicing the
GLOMAR JAVA SEA operated from that base and were alse supported by the
cormmunications center. The center was eguipped with single sideband (VHF,

voice) radio.
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