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During the period of tinme that the onshore survey was being
made, a group made a marine survey utilizing a vessel of the
Chilean Fisheries Organization. This group did not find any
deep water evidence of environnental inpact in the form of dead
fish, etc.

Wien sanples of the light and dark chocol ate nousse were
brought back to the laboratory for analysis and the material
diluted with salt and screened, a large number of worms and ot her
organi sms that had becone entrapped in the oil were discovered.
No attenpt was made to identify the organisns.

The author was not able to estimate what inpact was nade
on Phytopl ankton and Zoopl ankton nor was it possible to estimte
the secondary inpact caused by the degradation in the Littoral
Zone.

Recol oni zation will be difficult because of the climatic

extrenes, but may be aided by the high currents in the vicinity.

Econoni ¢ _Damage:

M nor econonic damage has occurred in the vicinity of the
ferry at Point Espora in that |abor consisting of three or four
men is required to clean off the ferry landing each day to pernit
the docking of the ferry fromthe north shore. It is understood
that this work is being carried out by a local contractor with

paynent fromthe tank owners insurance conpany.

28
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SECTION V.  COWMENTS REGARDI NG FEASIBI LI TY OF CONTAI NVENT,
CLEANUP OR STABI LI ZATI ON

At the tinme the author departed Punta Arenas on Septenber 6,
1974, there had been no attenpt to contain the oil |eaving the
tanker METULA, no attenpt to apply dispersants or other chenicals
to the oil in the water, and no attenpt to remove or stabilize the
oil on the beaches. There was at that time no stated intention
to pursue cleanup operations, but there was a grow ng concern on
the part of the local Chilean government over the continually
increasing magnitude of the problem of additional oil released,
the persistence of the oil on the water on the beaches and an
increased awareness and concern over environmental matters parti-
cularly dealing with the upcom ng penguin migration.

The purpose of this section of the report is neither to
criticize nor defend the decisions reached with regard to contain-
ment, treatment or renoval, but to explain some of the pertinent
poi nts which undoubtedly entered into the decision process of the
peopl e who were charged with making the appropriate decision.

1. Tides, Currents and Wnds. This location on the Straits

of Magellan is characterized by spring tides which range upward
from 20 feet and neap tides of about three feet. The currents
in the area of the Satellite Patch where the METULA went aground
are on the order of 8 knots during spring tides. The winds in
the area are consistently strong and westerly and probably

averaged between 40 and 50 knots during the period of tine that
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the author was in the field. The presence of the high tidal
ranges and currents is very simlar to that found in The Forel ands
area of Cook Inlet, Alaska. The strong winds are unique to the
Straits of Magellan. The presence of the strong w nds and
currents caused the oil which left the ship to move rather

quickly at velocities that would have bypassed all containnent
equi pnent currently available. The high currents conbined with
gravity spreading the oil would have made it quite difficult

to apply chenmicals effectively to the oil because of the rapid
moverment and di spersion of the oils.

2. Shear Mass of the Problem The loss of approxinately

60,000 tons of oil creates a problem of gigantic proportions.

If this volume of oil were contained, trans-shipped, cleaned up
of f the beaches and ultimately disposed of, large inventories
of men and material would be necessary. In this remote part of
the world, very little was available.

3. Mth that the O Wuld go to Sea. During the early days

of the spill, the hope existed that nost of the oil spilled in
the Straits would be washed out into the Atlantic Ccean by winds
and currents. This nmyth was supported to some extent by the
aerial observations which noted that slicks that occurred from
the massive spills seemed to “disappear”, and by the fact that
the magnitude of the oil deposit on the shore appeared to change
from day to day when observed from the air. The know edge of

estuarine behavior and the phenonenon of oil spilled on water and
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its behavior under current and wind conditions was not available
inthe area to pernit better predictions to be made. In retrospect,
the net novenents of the currents is minimal and, perhaps, actually
inland, as opposed to easterly to the Atlantic. Indeed, the
westerly components of the wind would move the oil slicks to the
east, but this would nerely inpact on the beaches of Tierra del
Fuego and on the south edge of the continent as actually occurred.
Undoubt edly, sone nodest quantities of oil did escape to the
Atlantic, but it is believed that the greatest fraction by far
resides on the shores of Tierra del Fuego and the Punta Posession
area of the continent.

4, Mnimzation of Environnental Resources. The south shore

of the Bay of San Felipe and the Narrows, which is the north shore
of the Island of Tierra del Fuego did not appear to be considered
a particularly valuable environmental resource by those dealing
with the oil spill. This may well be because the local Chilean
State (Magallanes) has many beautiful environnental areas and this
shoreline may to them seem dull when conpared to their other
environmental resources.

5. Apparent Attitude of the Initial Advisors from the Tanker

Owmners and TOVALOP. The outside groups which arrived nost quickly

on the scene were the representatives of the tanker owners, the

sal vage operators and the representatives of the International
TOVALCP Insurance Fund.  From ny viewpoint, some nenbers of this
group seened to work quite strongly to “spread oil over the troubled

waters of environmental concern” with both local governnent
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authorities and with the scientists at the local Instituto de la
Pat agoni a. Menmbers of this group tended to voice quite loudly
that there was “no pollution” because they did not consider damage
to environmental resource to be of any value. It did not appear
this group had gone to the inpacted beach zone except for brief
trips on the part of one or two individuals to the ferry crossing
at Punta Espora. Menbers of the group tended to discount greatly
the damage to marine waterfow and when initial suggestions were
made with regard to the possibility of a bird reclamation program
a story was circulated which reported that penguin eggs from the

I ocal penguin nesting grounds were sold in the restaurants in
Punta Arenas and as long as this continued, they could not see the
value of any worry about the penguins and other birdlife. Wen
the story was later checked, it was found that this indeed had
happened in tinmes past, but since 1966 the nesting islands had
been a national park in Chile and that such practices had been
discontinued years ago. During a neeting between some nenbers of
the group and scientists at the local Instituto de |a Patagonia,
there appeared tobe an attenpt to play down the fears the
scientists had with regard to environnental damage.

6. Lack of Logistical Support. The location of the spill

on the Straits of Mgellan is without doubt a very renote and
desolate area. A nost everything that would have been necessary
for control of the oil spill was lacking or totally non-available.

For exanple, booms and barriers that could have been used for
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containment if the currents pernmitted, were not available.

Chemi cal dispersants and other chemicals which could have been
used to disperse the oil if conditions permitted, were not

avail able except for a few planeload flown in weeks after the
spill. Chemcal applicators in the form of tugs, agitating
equipment, etc. to apply chemicals were not available. Bull-
dozers, front-end |oaders, dunp trucks and other mechanized

equi pnent to renove the oil from the beach were not available
except for a small nunmber used by ENAP. Indeed, the Island of
Tierra del Fuego, which is south of the Straits which nost of
the oil inpacted is very sparsely populated and the majority of
the population is either involved with the local oil production
through the Chilean National Petroleum Conpany (ENAP) or with
cattle and sheep ranching. Even if adequate resources were
|ocated in Santiago and the Valpariso area, the country of Chile
is extrenely long and this would require between a 1500 and 2000
mle transportation by sea or air to bring these materials to
the Island of Tierra del Fuego. The only connection that Tierra
del Fuego has with the mainland is by two ferries, both of which
are old Wrld War Il landing craft , which are already conpletely
utilized by the existing commerce and busi ness.

7. The Fear That COeanup Wuld Cause Mre Damage Than the

oil. Inasnuch as the grounding of the METULA took place at 10:00
at night, it is evident that oil was on the beaches even before

dawn the next norning. Thus, initial damage was done al nost
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i medi atel y. There was concern that if major cleanup operations
were schedul ed on the beaches that perhaps nore damage could be
caused by the cleanup than would occur fromthe oil that was
already on the beaches. This would include damage by nechanized
equi pnent on the beaches, and the renmoval of marine organisns
underneath the surface beach sand. It would particularly be
true if detergents were used to attenpt to wash the oil off the
beaches back into the water, thus suspending substantially nore
oil in the water colum than had occurred.

There was al so concern that the removal of this tremendous
quantity of oil to the inland areas could nothel p but cause
additional environmental damage to the inland areas. This factor
is not considered of great inportance, however, because there are
al ready sone spoiling of land areas due to the production of oil
by the ENAP Conpany.

8. Philosophy That Damage i s Done. It was hoped that the

oil already on the beach would go away in successive spring tides
and be washed to the Atlantic. Since beach damage had al ready
occurred, little harm was envisioned in allowing time to see if

this would occur.

9. The Priority of Preventing Further Pollution by Concentrating

on the Ship and Cargo. The greatest priority established by all

concerned appeared to be that of preventing further pollution by

the renmoval of oil fromthe strickened ship and by the salvage
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and renmoval of the ship itself. This philosophy can really not
be faulted because there still remained in the ship over three-
fourths of its cargo which had the potential for release to the
environment and very appropriately enphasis should have been

pl aced on renoving the source of the pollution, so that further
pol lution woul d cease to occur.

10. Lack of Time for Response. As nentioned in other sections

above, the grounding took place within roughly one nile of the
north shore of Bahia de Felipe and approximately three mles of
the south shore. Thus, there was no reaction tine available to
| ocal people before the oil reached shore. Indeed, nuch oil had
al ready undoubtedly reached shore before the initial observation
of the ship and local area were available early the next norning.

11.  Lack of Technology and Trained People. There is quite

evidently a grave lack of technology and trained people to both
conpl etely evaluate the nature of the problem and all possible
alternatives and to carry out containnent, treatment or cleanup
operations. One reconmendation which was made to the |ocal adm nis-
tration was that consideration for cleanup be nmade in at |east

the local area near the ferry at Punta Espora in order to pernit
local personnel, very probably those of the ENAP Organization, to
gain hands-on experience in the containment and renmoval of oil

near the shore and on the shore. The local people appeared to have
absol utely no know edge of the technologies to carry out these

operations.
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12.  Recommendations Regarding Containnent _and Treatnent. As

the spill progressed, several know edgeable people arrived on the
scene and a general agreenent of these people was that boons,

di spersants and surface tension agents would be ineffective in
this situation. The booms were considered ineffective because of
the currents and winds. The dispersants were considered ineffec-
tive because of the difficulty of application and mxing and
surface tension agents were considered unusable because the oil
was already on the shore and because daily application of the
agents woul d have been required even if equipment wereavail able.
A single dispersant dispensing rig was made available through the
British Warren Springs Laboratory and was tested using a fishing
boat in the harbor at Punta Arenas. Beach cleanup was technically
feasible and technology for cleanup available.

13. Difficulty of Access to the Beach Zone. The field survey

on foot really enphasized how very poor is the access to the
beach zone on Tierra del Puego. It would be possible to get
equi pnment tothe beach only about every five miles. In other
areas, there are cliffs ranging froma few feet tall to over 50
feet tall inmmediately behind the beaches.

14. Scarcity and Lack of Scientific Information. Throughout

the study, it was evident there was a grave lack of scientific
information with regard to the marine biological commnity. The

marine biological program at the local Instituto de |a Patagonia
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and through the local fisheries agency had very limted information
with regard to the species, habitats, etc. in the affected area.
For exanple, it was almost three weeks after the spill occurred
that information with regard to the pending penguin nigration
became available and concern was begun to be shown for the nigra-
tion.

15.  Qher Factors. The author undoubtedly does not have
access to the conplete list of factors that wereused in the
decision process. Some of these may have revolved around the
fact that the Chilean government owned the cargo and the effect
of high cleanup costs on future insurance rates on cargoes shipped
through the Straits. There undoubtedly were other factors of

i npor t ance.

In summary, there were a wide range of factors to be taken
into account in making decisions with regard to what to do with
the oil after it had escaped into the environment. Frankly, it
appears that in view of the economic stress of the country, the
mass of the problem the tremendous difficulty that would have
been necessary to arrange logistical and manpower resources and
the cost of these undertakings, coupled with the extreme climat-
ical difficulties of the area, a decision to assess the situation,
but defer cleanup was reached in the early stages of the spill.

It appeared from being on the scene that there were only
two groups that could have effectively dealt with the spill. One,

the Chilean National Q1 Conpany, ENAP, which did have men and
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materials, although somewhat linmited on the Island of Tierra
del Fuego. Although there appeared to be local interest on the
I'sland for their involvement in the spill cleanup activities,
this enthusiasm did not appear to be shared by their higher
officers in Punta Arenas, who were reported as stating that
their entire staff was conpletely occupied with their everyday
busi ness.

The second group which could have been nobilized was the
Chilean Mlitary. For whatever the reasons, the Chilean govern-
ment elected to withhold military forces from cleanup efforts

at this stage of the evolving incident.
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SECTION V.  LESSONS LEARNED FROM THE METULA SPILL

One of the major purposes to be served in sending the author
to Chile to observe the fate and affect of oil from MV METULA
was to determne what |essons of inportance could be |earned
from this incident which would be of value in considering super-
tanker and superport considerations in the United States. A
number of these |essons are summarized below.

1. Spills Can Happen. Very Large Crude Carriers (VLCC s)
and the superports to handle them are not designed with the intent
of having oil spills, just like highways are not designed with the
intent of having traffic accidents. However, it is realized in
both of these cases that accidents will happen in tinme and the
potential of an accident nust be considered in determning the
risk faced in handling this type of ship and in dealing with super-
ports in general.

The spill volume from the METULA was at 51,500 tons of crude
oil plus an undeternined anount of Bunker C. It was roughly four
times the 15,000 tons that has been considered as the maxinum
credi ble accident for a collision involving supertankers in the
Qlf O MxiCO This large oil loss does indicate that such
larger spills can occur, even though it is likely that conparable
damage woul d not have resulted in a conparable spill in the Qulf
of Mexico because of the Qulf of Mexico s one foot tide as opposed

to the 20 foot tidal range in the Straits of Mgellan.
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Simlarly, it should be remenbered that this size of spill
is not restricted to supertankers, inasnuch as many tankers which
are not in the supertanker or VLCC class carry 51,500 tons of oil
whi ch could conceivably be released In present waterways and in
existing ports.

2. Ships are Vulnerable. It seens obvious to the untrained

that ships which have single skins, single propulsion units,
single screws and single rudders are designed primarily for the
econony of the transportation of oil, and not for the safety and
contai nment of the cargo. On that prenise, accidents can be
expected al most anytinme and anyplace, either over the waterways
these ships travel or at the port terminals where they receive or
unl oad their cargo.

3. The Magnitude of the Problem is Huge. The release of

51,500 tons of crude oil plus an undeterm ned amount of Bunker C
(i.e. approximately 16,500,000 gallons or 400,000 barrels) is a
tr~ndous volume of oil and the subsequent coating of roughly
75 nmiles of coastline with an oil emulsion from50 to 200 feet
wide and one to four inches deep is a major problem Many people
still just don't realize how truly large a volunme 50, 000-60, 000
tons of oil is.

4. Mpst Spill Control Methods Ainmed at Small Spills. Mny

of the control techniques from start to finish involving boons,
skimers, dispersants, surface active agents, cleaning and hauling
techniques, etc. are really aimed at spills that are nmuch smaller

than the METULA spill. For exanple, it would take a pretty good
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size tanker just to haul enough detergent to Chile to have conbined
with the 60,000 tons of oil. Even under ideal mixing, it would
have taken some 6,000 tons. Under poor mixing conditions, it

could have been as large a volune as that of the oil spill. Cher
agents such as absorbents, etc., are just not designed for use
with spills of this size.

5. Keeping Superports Offshore Hel ps Provide Reaction Tine.

The closeness of the METULA accident to shore enphasizes that when
| arge supertankers conme close to shore that the environnental re-
source can be damaged even before the people have a chance togo
out and recognize that it is going to happen. Having superports
sufficient distance offshore so that the one to two days travel
time is provided before the oil could hit the beach, does provide
time for the marshaling of equipnent, and for the use of contain-
ment devices, detergents, etc.

6. Huge Amounts of Men and Materials are Required. It is

considered that an average dunp truck could haul about five tons

of oil-water emulsion nixture, then it would require 12,000 dunp
truck loads to move the METULA oil from the beaches to the disposal
areas. It is recognized that considerable sand, seaweed and other
trash woul d have been picked up with the oil then the nunber woul d
even be higher. Thus, you could not attenpt to cleanup a spill

the size of the METULA with one or two front-end |oaders, a handful
of dunp trucks or a handful of vacuum trucks. It truly takes large

anounts of equipnent, access to the beaches, etc.

46-406 0-75 - 16
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7. Need for Fast Mobilization and Trained People. Al nost

every training manual or docunent dealing with oil spills enpha-
sizes the need for speed in dealing with the problem The speed
requires that a wide range of very conpetent people ranging from
experts in salvage to cleanup to scientists be available to assess
the damage and direct cleanup techniques. For a long period of
time, from August 9 until the local and external personnel
resources were assenbled, nuch of the environnental damage had
already occurred and that the number of options available was
severely linmted.

8. Thoughts on the Use of Detergents Should be Re-exam ned

for Mddlesize Offshore Spills. The toxic nature of detergents

at the time of the Torrey Canyon Spill had generally led to the
use of detergents as being frowned on for use in the United States.
After seeing the inpact of the oil on the shores in Chile, it is
believed that the use of detergents for middlesized spills from
of fshore woul d generally be preferable to allowing the oil to

cone to the beaches, since present day detergents are nuch |ess
toxic than those originally used. A substantial re-exam nation

of the present philosophies should be instigated.

9. Port Location. Ports, particularly superports, should
be located where cleanup is possible orelse the risk of a spill
wi thout substantial cleanup nust be accepted. In other words,
one of the paraneters which should deternine the selection of

sites for superports is the value of the environnental resource
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whi ch could be inpacted and the expected effectiveness of cleanup
operations on the exposed environnmental resources.

10.  Contingency Planning. Contingency planning with regard

to oil spills should take into account spills of this size. If
port facilities are built for supertankers in the United States,
it is recommended that contingency plans which are required with
regard to oil spills specifically show how a spill of the size

of the METULA be physically handl ed.

11.  Dollars in the Bank Doesn't Solve the Problem It was

quite evident in Chile that the availability of the TOVALOP funds
did not solve the problems for (Chile. If the funds cannot be
transferred into nen and material to cleanup the spill, they are
not of nuch val ue.

12.  Everything is Harder to do and Takes Longer in Renote

Areas. Alnost every activity in Chile appeared totake |onger
than it would in the United States. This included travel, custonms,
communi cations, etc. Planning for operations in renote areas wll
take almost a conpletely different type of thinking than that
whi ch woul d take place in the populated areas of the United States.

13.  Local Scientific Capability Needs to be Wilized. To

adequately evaluate the potential environmental harmin a renote
area, it is necessary to find out about the local environment.
Only local scientists can usually provide this information. Studies

described in this report by the author could not have been carried
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out without the personnel of the local Instituto de la Patagonia
in Punta Arenas, Chile. The involvement of the Instituto de la
Patagonia staff in providing information for the decision process
inthe latter stages of the METULA incident made for nuch nore

know edgeabl e deci si ons.

14, Aerial Surveys are Very Valuable. Aerial surveys of the

spill of the METULA proved to be extremely valuable to determne
an over-review of the extent of the area affected, but they turned
out to be grossly inadequate to give a detailed assessment to the
problem  Only the field survey on the inpacted beaches was able
to determine: (a) the extent the sand wee being bl own over and
into the oil, (b) the nunber of dead end oiled birds, (c) the
depth of oil, (d) the deposits of oil above the tide lines, and

(e) the full magnitude of the problem
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APPENDI X |.  CHRONOLOG CAL REPORT OF TRIP

Sat urday, August 24

Departed College Station at 4:00 p.m for Houston to catch the

7:45 flight to Manm and, then, the 12:30 flight to Santiago,
Chile.

Sunday, August 25

Arrived in Santiago and was net by Captain Switzer. Was advised
to wait at the hotel for travel information. Later, was advised
to leave at 9:00 a.m Monday by commercial jet since the Cl30 was

del ayed for 24 hours.

Monday, August 26

Arrived Punta Arenas at noon. Was met by Conmander Atkinson, who
was not yet advised of ny status or mission. Though the Chilean
CGovernnent in Santiago had been advised of ny role, ny way had

not been cleared with local naval commander Adniral Allen. Admiral
Al'len was concerned with large nunbers of people arriving with
various purposes and missions. Qher Mnday arrivals included
Commodor e Rol and Engdahl, commander of the Swedi sh Coast CGuard and
Dr. Jon Wonhom of the British Warren Springs Laboratory representing

IMCO.

In the evening, | had a chance neeting with Irving Barron, American
Equi pment Vendor, Peter Fassbender with the Chilean National

Petrol eum Conpany (ENAP) and Dr. Wnhom which led to contact and
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later neeting with Caudio Venegas, local biologist with the
Instituto de la Patagonia, a local research organization. A

meeting with the Instituto Director was set for the next norning.

Later met M. Wardley Smth of TOVALOP Insurance G oup and
Commodore Enghahl. | was advised of the space available on the

Tuesday norning navy flight.

Tuesday, August 27

Mssed the flyover when the guards at the airport would not pass
M. Venegas, Dr. Wnhomor nyself. Mt with the Instituto
Director Mateo Martinque and Dr. Ednundo Pisano regarding the
possible role of the Instituto in assessing the inpact of the

oi | spill.

Since an aerial survey was desirable to |ocate the extent of the
oil on the shore and to evaluate the area for field program

pl anni ng, arrangements were pursued through the Instituto to
charter a small plane. Arrangements were finally mde with

the local Air Force Aero Club to charter a Piper Cherokee and
appropriate police clearance for the flight was obtained. A joint

sea-land field program was tentatively planned for Thursday.

Toured the facilities of the Instituto and reviewed stuffed

collections of birds likely to be in the spill area.
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\WWednesday, August 28

Made an aerial survey with Dr. Wnhomand M. Venegas that covered
the south shore of Bay Felipe, both shore of the First Narrows

and the area eastward for about five mles.

Ol was observed on approximately 40 mles of beach. Photographs

primarily color were taken of the beach zone and the ship.

Fol lowing the flight, the decision was nmade to separate the |and
portion and the sea portions of the field survey. Dr. Wnhom and
mysel f were to join with Wlliam and Jean Texera and C audio

Venegas.  Qur departure was set for early Thursday nmorning.

Met with Conmander Atkinson. He deemed it was appropriate to meet
Admiral Alen the next norning, and a neeting was schedul ed by

Commnder At ki nson.
Met strike team menbers who were departing for the METULA

Thursday, August 29

Met with Adniral Allen and advised himof the details of the
proposed field study and advised him | would coordinate any
information, ideas or recomendations through Commander AtKkinson.
He was very cordial and appeared interested in receiving informa-

tion and constructive comments.

Departed on field trip in the Instituto Landrover via Ferry (LCM
to Porvenir and by land to the ENAP Cerro Sonbrero Petrol eum Canp,

where we were hosted by ENAP in a conpany apartnent.
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Friday, August 30

Following an extrenely cold night and a 2 inch snowfall, we were
plagued with car trouble and spent nost of the day with the car

in Mnantiales. W were ingloriously towed back to Cerro Sombrero.

Made brief radio contact with the METULA and |earned of first
success of offloading to the HARVELLA. Radio contact was |ost

due to frequency change on the METULA

Saturday, August 31

Were delivered to the Ferry Crossing at Punta Espora by ENAP. Jean
Texera and | covered the beach zone about one mile west fromthe
ferry landing and about one mile up the small estuary that enters
at that point. Dr. Wenhom and M. Venegas covered about three
mles east of the landing including the small estuary to the east.

They were at or near Point Anegada.

O | deposits were measured and pictures were taken of oil, oiled-
live birds and dead birds. The tenperature was 40°F and wind was
approxi mately 50 knots. W were picked up by Bill Texera, patroled
a one and one-half mile section west of Punta Espora and returned

to Cerro Sonbrero.

Sunday, Sept enber

Noting the strong westerly wind of 50 knots and 40°F weather, we
pl anned the survey to have the wind at our backs. Dr. Wnhom and

M. Venegas were dropped west of Punta Remp at a point 28 kiloneters

48
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from Mnantiales. They proceeded eastward for approximtely 13
kilometers where the landrover was left for them Jean Texera
and | proceeded eastward fromthe latter location to the zone
west of Punta Espora covered the previous day. Bill Texera
remained with the vehicle to facilitate pickup. W covered
approximately 18 Kkilometers of beachline by dusk when we were

met by the rest of the team and proceeded to Cerro Sombrero.

The beach was heavily coated over the 18 kiloneter stretch and
was reported heavily coated to the west by Dr. Wnhom and M.

Venegas.

Wien downwi nd from the ship near Punta Bahia a strong petrol eum

odor was present.

Wdth and depths of oil deposits were measured or estimted and

phot ographed.  The presence of dead and oiled birds was regarded.

Sonme unusual inpacts such as a dead fox, dead octopus and oil

high on cliff tops were noted.
After conpleting the survey, we returned to Cerro Sonbrero.

Monday, Sept enber 2

Reviewed the results of the surveys with Mario Mrando and Roberto
Rayment, the ENAP Director and Assistance Director at Cerro

Sonbrero. W discussed cleanup nethods, dispersants and oil burning.
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We proceeded to Punta Espora in hope of taking the ferry. Weather
prevented our crossing. W then spent the day collecting oil
sanples, sumarizing data and observing local area. The extrenely
strong wi nds from approximtely 240-250° at 50 knots and high spring
tide was noving some oil out into Bahia Posession. Ol was pooling

in the area behind Punta Espora.

To conply with the curfew, we returned to Manantiales for the

eveni ng.

Tuesday, Septenber 3

Left Manantial es and proceeded to Punta Espora. The wind slackened
to 10-15 knots from approximately 320-3300, moving some oil back
westward and pooling oil on the south shore of the Narrows. W
boarded the ferry (small LCM) about noon. During the passage, we
noted some patches of oil/water enulsion near shore and sone darker
fresher slicks near mid-channel. On the north side of the channel,

we found nore dead cormorants and an oiled penguin.

\Wednesday, Septenmber 4

Briefed commander Atkinson and Admiral Allen on results of our field
survey. | arranged to acconpany the naval flight on Thursday to

observe any change on the beaches.

Proceeded to the Instituto de |a Patagonia to package oil sanples
for shipnment to the United States. These sanples were |ater delivered
to the Chilean Navy personnel for transport to Santiago and trans-

shipment to the United States.
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Thursday, Septenmber 5

The aerial survey with the Chilean Navy indicated oil still was

on the beaches previously covered, but that deposits of oil/water
emul sion were found from5 niles west of Punta Posession to within
two miles of Punta Dungenese. A large pool of darker oil that
appeared to be a fresh slick was located west of Punta Catalina.
This was |ater explained when the rupture of a Bunker C conpart-

ment was reported.

Spent the remainder of the day preparing the report requested by

Adniral Allen.

Friday, Septenber 6

Commander Atkinson and | met with Adniral Allen and presented a
handwitten report summarizing the information |earned on the
field trip and during the over-flights. W departed early evening

for Santiago.

Saturday, Septenber 7

Met with U'S. Armbassador Popper, Captain Switzer and Commander
Atkinson to report on trip activities. | then met with Captain

Poi sson of the Chilean Navy for the same purpose

Departed Santiago in the early evening for return to the U S A



232

52

APPENDI X 2.

Letter Reportto Admiral Eduardo Allen, Chilean Navy
prior to departing Punta Arenas, Chile.
The letter was submitted in handwitten form on Friday,

Sept enber 6, 1974.



233

53
TEXAS A&M UNI VERSI TY

CIVIL ENGINEERING DEPARTMENT

COLLEGE STATION TExas 77043

ENVIRONMENTAL

ENGINEERING ~ AND  ENVIRONMENTAL ~ SCIENCE  DIVISION

September 16, 1974
VEMORANDUM

To: Admiral Alen

THROUGH. Cornmander At ki nson

FROV Roy W Harm Jr.

SUBJECT: ENVIRONVENTAL ASPECTS OF THE “METULA" Q'L DI SCHARGES

The extent of oil discharged from the Tanker METULA was observed hy
air on August 28, 1974 and Septenber 5, 1974 and by field survey
with Instotuto de |a Patagonia staff and Dr. Wonhom (I MCO Represen-
tative of English Varren Springs Laboratory) on August 31, 1974
through Septenmber 9, 1974.

The field survey covered 25 mles (40 kilometer) from Punta Anegada
to west of Punta Remp.G | averaged 50 to 75 feet (18 to 25 meters)

wi de and 2 inches deep and consisted of a dark brayer at and

above the spring tide high water mark and a lighter brown |ayer at
present high water mark.Some oil is covered by blown sand and

rocky areas exposed by low tides (from 200 feet to 1/4 nile) have
light brown oil on top of rocks.

The flight on Septenber 51974 indicates the area from Punta Piedra
past Cabo Orange is heavily loaded as well as the zone between
approxi mately Cabo Posession and Punta Dungenese (light brown oil
emul sion) and westward from Punta Catalina (new black oil) approxi-
mately 75 nmiles (120 kilometers) affected. Sonme lighter |oadings

are apparent on south shore and in waters of Bahia Lomas and east-

ward from Punta Catalina.

A broad intertidal zone is affected by oil with immediate inpact on
nussel s, linpets and other intertidal life and perhaps |onger range
foodchain effects on commercial species.

Over 200 dead birds were observed during the field study with cornorants
(approxi mately 150) and penguins (approximately 40) predoninating. Ol
in water and on shore remains a hazard to waterfow . Expected penguin
mgration (tens of thousands) is In danger.

COLLEGE OFENGINEERING : reacine research extension
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Admiral Allen -2- Sept enber 16, 1974

It is ny opinion that nore oil is ashore than originally believed and
that it will remain longer than expected.

Study of the inpact and the recovery is recomrended with the Instituto de
la Patagonia playing a leading role. Have suggested study should

center on 1) amounts of oil on shore, 2) study of penguin nigration
fate, including survey of resident population, and 3) study of inter-
tidal organismfate and recovery. | wll be pleased to support to

degree feasible.

Clean up of the spill is possible, but difficult and expensive due to

| ocation, weather, terrain, tide conditions and |ogistics. For exanple,
only two ferries connect the Mainland to Tierra del Fuego and they are
tide and weather limted and already busy. If clean up attenpted,
initial action is recomended on shores of narrows and westward.

Sanpl es of oil on the beach have been collected for shipnment via the
U S. Enbassy to United States Coast Guard Research and Devel opnent
Program Center, Goton, Connecticut.

Crude oil sanples have been requested of Commander Park. |f these are
not forthcoming by Septenber 7, 1974 suggest Admiral Alen order their
collection and subsequent shipment to the U S. Coast Cuard.

It is believed know edge gained from observing the “METULA" spill will
be of considerable value to the United States GCovernment. Assistance
in helping acconplish ny mission deeply appreciated. | thank you and
your staff for the kind hospitality.
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APPENDI X 3. PERSONS CONCERNED W TH METULA SPILL, PUNTA ARENAS, CHILE

Gover nnent al _Agenci es

Chile Navy Contra Al mrande Eduardo Allen
Conmmodore 3rd Naval Zone
Instituto de la Mateo Martinique, Director’
Pat agoni a

Ednundo Pisano, Head of National
Resources Depart nent

Wl liam Texera, Zool ogy Department
Jean Jory Texera, Ornithologist
C audi o Venegas, Ornithol ogist
Ital o Canpodoni co, Marine Biol ogist
Leonardo Guzman, Marine Biol ogist
ENAP (Chi | ean National Eduardo Conzal es, Director-Adm nistrator
ot eo) Peter Fassbender, Drilling Engineer

Mario Mrando, Director, Cerro Sombrero

Roberto Rayment, Assistant Administrator,
Cerro Sonbrero

I FPO (Instituto de Al fredo Sanhueza
Fonent o Pesquer 0)

USCG Conmander James At ki nson
LT. CMOR Bill Park, Qulf Strike Team
LT. CMDR Weichert, Pacific Strike Team
Swedi sh Coast Guard Commodor e Rol and Enghahl

1 MO Dr. Jon Wonhom English Warren Springs
Labor at ory



Pollution Aspects of Spill

Shel | International

Mari ne

TOVALOP (Tanker Owner

Vol untary Assoc.)
P & I Clubs

(underwriters)

Local Shel | Agent
Product s

Utramar (Local Maritine

Firm

Sal vage
Schmi dt & Conpany

Shel | Tanker BV
Rot t erdam

Shel | International
Marine, London

Metul a Captain
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M. John Butt

Captain Rod Brown, Laisson Ofice
M. Vardley Snmith, G| Pollution
Rex Pal rer

R G bbons

P. Fussel

M. Colthoff, Salvage Master

Captain D. Jongerneel

Captain N. Jolviet

Captain F. Mnkels
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APPENDI X 4. BROCHURE OF THE INSTITUTO DE LA PATAGONI A

I NSTI TUTE OF PATAGONI A

The Institute of Patagonia is a center for studies and investi-
gations which was founded the 2nd of March of 1969, with the object
of contributing to scientific know edge and to the cultural, social
end econoni c devel opnent of Chilean Patagonia end adjacent regions.

It is divided Into two |arge areas of work, one, of basic
investigation and the other of applied investigation and experi-
ment at i on.

In the first area falls the Department of Hstory and Geography
with sections in Hstory, Geography and Archeol ogy end Anthropol ogy,
facul ties which have the purpose of studying human events in the
past and, in this case, acquiring a better know edge of the physical
aspects of the region. Besides, there is the Departnment of Natural
Resources with its sections of Botany, Zoology and Hydrobi ol ogy,
whose objectives are to pursue the scientific know edge enconpassed
In the ecosystens in the extreme Anerican south and by the varied
biota that inhabit them

In the area of applied investigation and experimentation are
| ocated the Center of Experinentation and Devel opnent of Crafts-
manship, with its studios in Ceramcs, Wod Carving and \Waving,
and its faculty of investigation that searches out the creation of

a typical craftsmanship of the region with indigenous roots

46-406 0 -75 - 17
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with regard to notivation and design, and using materials fro,
Magal | anes itself. Also located in this area is the Center of
Experinentation in Horticulture and Floriculture, which has for
obj ectives the testing and adaptation of varieties of vegetables
and flowers cultivated under glass and in the open air, with
designs of encouraging a regional horticulture, bettering its
technol ogy and increasing, consequently, its productivity and
product i on.

The Institute owes its being to and works for the comunity
where it is located and tries to publicize the results of its
various scientific works by neans of conferences, periodical
courses and seminars, pefmanent di spl ays, expositions, and
publications.

Finally, it depends on the Magal | anes (Magellan) Foundation
which is a private, non-profit organization that concentrates its
funds on public works. The offices, studios, |aboratories and
other installations of the Institute are located on a canpus of
an area of 12 hectares, which is located near Avenue President

Bulnes, 4 kiloneters fromthe City of Punta Arenas.

MAGALLANES

The Province of Magallanes has an area of 132,033.5 square
kilometers, which makes it the largest of the Chilean provinces.
On it also depends administratively the Chilean Antarctic Territory,

whi ch covers an area of 1,250,000 square kiloneters.
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Such a vastarea -- which is referred to as the American part
-- occupies the southern portion of Patagonia, the central-western
section of Tierra del Fuego and the Patagonian and Fuegan archi -
pel agos.  The Andes Mountain range which crosses fromthe north
down toward the southeast divides it into two very dissimlar
regions. One, the western slope, is the singular world of the
archi pel ago characterized by the abrupt orography and the donain
of msts and glaciers, region of a pristine, natural life where
humans are found |acking. The other, on the other hand, the
eastern slope, is an area whose smooth slope descends gently toward
the Atlantic, characterized by the imensity of the Patagonian
Steppe, a region where human life is located, where in fact all
the provincial economic activity is devel oped.

The nost outstanding natural and economc resources of Magall anes
are sheep -- of which the region possesses 50% of the natural total
-- being inportant in addition to the bovine population in the pre-
cordilleran terrains; petroleum and natural gas, of which the
Province is the only producer in the country; as well as the resources
of the forests, mnerals -- in particular the coals and cal cium
carbonate --, fishing and tourists, So many resources allow the
existence of an industrial Infrastructure destined to be exploited
and transforned.

Magal | anes has a population slightly more than 100,000 inhabi-
tants -- thisis a little more than 1% of the total population In

Chile; this population, however, is a product of national enigration
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particularly from Chiloe, and of European imnmigration, mainly
from Yugosl avia and Spain, occurring between 1880 and 1920.

The capital and principal urban and economc center of southern
Patagonia is Punta Arenas (population 70,000) founded the 18th
of Decenber of 1848. CQther centers of life are Puerto Natales,
in Utim Esperanza (Last Hope), Puerto Eden, on the Patagonian
channel s, Bernardo O Higgins, on the eastern panpas, Porvenir
and Cerro Sonbrero, on the island of Tierra del Fuego, and Puerto
(Port) Wlliams, on the Islas Australes (Southern Islands), the
most southernly point on the globe that is inhabited by humans.
The Fuego- Patagoni an region -- and consequently Chile
throughout the south -- were discovered by Ferdinand Magellan
the list of Novenber of 1520 and incorporated under the juris-
diction of the Chilean CGovernment in 1555. The effective
occupation occurred in 1843, an era in which there was the start

of national colonization in the Patagonian and southern |ands.

Translated from Spanish.
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APPENDI X 5. | NFORVATION ON LCS PI NGUI NOS NATI ONAL PARK

Nati onal Park

“LOS Pl NGUI NOS”
(The Pengui ns)

97 hectares Strait of Magellan

It is also of small size, 97 hectares. It includes the small
islands of Marta and Magdal ena, located in the Strait of Mgellan,
to the south of Segunda Angostura (Second Narrow). As in previous
times, its principal purpose is the protection of the rich marine
avifauna which nest in this territory, for which it is also
classified as a Sanctuary for Forest Life.

These islands, also located in the territory of the Patagonian
Steppe, are formed by a gross noraine sedinent of quaternary
origin, nodified nore or less intensely by fluvial processes and
which lies over a dioritic substrate. These characteristics make
its coasts abrupt and steep due to the effects of marine erosion.

As with the National Park “Laguna de los Gisnes” (“Lagoon of
the Swans”), its natural vegetation is very strongly altered by
the effects of the nesting birds. This situation has becone
extrene on the island of Marta, which, due to the lack of vege-

tation, presents an aspect that is totally desert-like.

Translated T I OM Spanish.
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Attachment 6

MARINE CASUALTY REPORT

COLLISION INVOLVING THE
SS ARIZONA STANDARD AND SS OREGON STANDARD
AT THE ENTRANCE TO SAN FRANCISCO BAY
ON JANUARY 18, 1971

U.S. COAST GUARD
MARINE BOARD of INVESTIGATION REPORT
and COMMANDANT’S ACTION

ACTION BY
NATIONAL TRANSPORTATION SAFETY BOARD

DEPARTMENT OF TRANSPORTATION
WASHINGTON D.C. 20591

RELEASED 11 AUG 1971
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A NATIONAL TRANSPORTATION SAFETY BOARD
e 9 DEPARTMENT OF TRANSPORTATION
* WASHINGTON, D.C. 20891

COLLI SION INVOLVING THE SS ARI ZONA STANDARD AND SS OREGON STANDARD
AT THE ENTRANCE TO SAN FRANCI SCO BAY
ON JANUARY 18, 1971

ACTI ON BY NATI ONAL TRANSPORTATI ON SAFETY BCARD

This casualty was investigated by a U S Coast Guard Marine Board of
Investigation convened at San Francisco, California, on January 25, 1971.
A Menber of the National Transportation Safety Board attended the proceed-
ings as an observer. W have reviewed the investigative record and
consi dered those facts which are pertinent to the Board's statutory
responsibility to make a determination of cause or probable cause and to
meke reconmendations to prevent recurrence of such a casualty.

SYNOPSI S

The tankships AR ZONA STANDARD and OREGON STANDARD, both owned by
Standard O| Conpany of California and operated by Chevron Shipping
Conpany, collided at about 0140 P.s.t.- on January 18, 1971, several
hundred yards west of the Golden Gate Bridge in San Francisco Bay,

Cal i fornia. No persons were killed orinjured as a result of the
collision. Both vessels were extensively damaged. Approximately 800,000
gallons of bunker fuel escaped fromthe ruptured cargo tanks in the OREGON
STANDARD.  The oil spill caused extensive pollution of the Bay and the

adj acent  coastline.

The collision occurred in a dense fog. The fully laden AR ZONA
STANDARD was inbound enroute from Estero Bay, California, to Long Warf,
the Standard O dock in Richnmond, California. The OREGON STANDARD
carried a full load of bunker fuel, was outbound en route from Long Wharf
to Bammerton, British Col unbia.

The National Transportation Safety Board deternmines that the cause of
this collision was the failure or inadequacy of four different systems or
subsystems, any one of which could have prevented the collision had it
functioned adequately.

~/ Al times used herein are Pacific standard time based on a 24-hour
cl ock.



245

The regul atory system prescribed by the Inland Rules of the Road
failed in that neither vessel conplied with the rules by keeping to
its starboard side of the channel. This non-conpliance was contrib-
uted to by imoderate speed for prevailing conditions on the part of
both vessels, failure of both vessels to use the radar capabilities
available to maintain an accurate plot, and the absence of a positive
indication of the center of the main ship channel through the Col den
Gate.

The radar system by which the vessels could have avoided each
other failed because the ARIZONA STANDARD did not obtain and eval uate
correctly information fromradar pertaining to the novenents of the
OREGON STANDARD, and the OREGON STANDARD did not check periodically
at least one of the radarscopes, set on a sufficiently long range
scale, to ensure the pronpt detection of the AR ZONA STANDARD.

The whistle signal system of avoiding collision failed because
nei ther vessel heard the other vessel's fog signals. A contributing
factor was the high noise |evel caused by the diaphone and fog horns
| ocated on the Golden Gate Bridge.

The Harbor Advisory Radar system was inadequate to prevent the
collision. The inadequacy arose from the decision of the OREGON
STANDARD not to guard channel 18A, which precluded its participation
in the system and the prohibition of Harbor Advisory Radar operators
from providing interpretative information or direction to vessels.

The underlying and nost significant inadequacy of the Harbor Advisory
Radar was the lack of authority of the Coast Guard to regulate this
traffic, which prevented a publicly financed facility from protecting
the public against |oss.

SUMVARY OF FACTS

The ARI ZONA STANDARD departed Estero Bay, California, at 1230 on
January 17, 1971. The weather was fine and her northbound voyage was
uneventful until approximtely 2221. As the vessel approached San
Franci sco, visibility was greatly reduced by a dense fog which bl anketed
the entire Bay area. The tide was flooding and the set and drift of the
current was Neat approximately 1.5 to 2 knots. The naster ordered the
engines to be placed on maneuvering speed status and the fog signals to
be sounded.

At 0049, the ARIZONA STANDARD heard, on VHF channel 18A, the OREGON
STANDARD report to Harbor Advisory Radar (HAR) that the OREGON STANDARD
was departing Long Wharf, Richmond, bound for sea. At 0058, the ARl ZONA
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STANDARD advi sed HAR that she was entering the Main Ship Channel bound
for Point Oient. (See Attachment A, a chart depicting the area.)

Upon arrival at the Main Ship Channel at approximately 0100, the
ARI ZONA STANDARD reduced speed to approxi mately 13.5 knots. (Al speeds
referred to in this report take into account the effect of the current
and are stated in terms of speed over the ground.) The master was conning
the vessel, the chief mate was manning the radar, the second mate was
handling the engine order telegraph, and the |ookout was posted on the
wing of the bridge. Visibility was very linmted. The white |ights of
the buoys on the port side of the channel were visible, but the red Iight
of the buoys on the starboard side could not be seen. The channel is
approximately 2,000 feet wide. Wile the vessel was transiting the
channel, the |ookout was sent forward to the bow

The base course steered as the vessel proceeded through the Min Ship
Channel and while approaching Mle Rocks was 069 Al. 0120, HAR advised
the AR ZONA STANDARD that the OREGON STANDARD was passing north of Alcatraz
I'sland bound for sea. At 0125, the ARIZONA STANDARD changed course to
065° T. Her average speed between the Min Ship Channel Buoy No. 2 and
a Position abeam and one-half mile off MIle Rocks Light, was approxi mtely
13.5 knots. The master sighted the |oom of MIle Rocks Light at approxi-
mtely 1 nile.

At about 0127, the chief mate of the AR ZONA STANDARD observed a
contact, the OREGON STANDARD, on the radarscope at a range of 6 nmiles.
The contact was about one-half nile south of Point Blunt. The mate
plotted three positions of the contact on the face of the radarscope.

No tinmes were recorded or noted. The positions were about 250 to 300
yards apart. No further plots were made. The only information the mate
obtai ned fromthese plots was that the relative notion Iine was approxi-
mately parallel to the OREGON STANDARD s course, and that the closest

poi nt of approach (CPA), would be 1 mile. The mate continued to observe
the nmovement of the contact on radar for approximately 6 ninutes before
it disappeared fromthe scope. At the time of disappearance, the OREGON
STANDARD was east of Pt. Cavallo and approximately 1 mile northeast of
the center of the Golden Gate Bridge. The nmate testified that he did not
see the OREGON STANDARD on the radarscope again prior to the collision.
At 0130, HAR advised the ARIZONA STANDARD that the OREGON STANDARD s
position was 1 nile east of the Golden Gate Bridge. HAR did not provide
the ARIZONA STANDARD any further advisory reports concerning the position
of the OREGON STANDARD. The ARIZONA STANDARD made several attenpts to
contact the OREGON STANDARD on channels 18A, 10, and 16. None of the
attenpts was successful.
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Wen MIle Rocks Light was abeam at a range of one-half mle at approxi-
mately 0130, the ARIZONA STANDARD changed course to 056° T. At 0132, she
reduced speed to approximately 11.5 knots. The hel msman reported that he
was having difficulty steering and had to use 15 to 20° of both left and
right rudder in order to keep the vessel headed close to the course. This
speed was maintained until just before the two vessels collided at about
0140.  The ARI ZONA STANDARD s average speed during this 10-mi nute period
was about 11.4 knots.  Adherence to the course of 056° T. would place the
vessel in the mddle of the channel as she passed under the Colden Gate
Bridge. A natural range which could be observed on the radarscope was
used to determne whether the vessel was making good the desired course
of 056° T. The range consisted of the Harding Rock Buoy as the front
range marker and the offshore rocks just south of Point Blunt as the rear
range marker. At 0134, the ARI ZONA STANDARD again tried to contact the
COREGON STANDARD wi t hout success.

At approxi mately 0136, the master, upon hearing the nid-channel signal,
which is located on the center span of the bridge, slightly to port,
ordered the helmsman to come right to 058° T. At 0138, maR advised the
ARI ZONA STANDARD that wwR has been unable to contact the OREGON STANDARD
on channel 18A. The ARIZONA STANDARD advised HAR that the ARIZONA STANDARD
was about to pass under the Golden Gate Bridge. Prior to the hel nsnan's
steadying on the new course, at about 0139, the master observed the red
navigation Iight of the OREGON STANDARD one to two points on the starboard
bow at approximately 200 yards. The naster ordered hard left rudder and
stop all engines. The collision occurred at approximtely 0140 hours
(as noted on the ARIZONA STANDARD). The bow of the ARIZONA STANDARD pene-
trated the port side of the OREGON STANDARD in way of the Nos. 2, 3, and 4
port tanks just forward of the deckhouse, at about a 45° angle.

The OREGON STANDARD departed Long Warf, Richnond, California, at 0024
on January 18, 1971, bound for Bammerton, British Colunbia. At 0049, she
reported her departure to HAR on channel 18A.  She then shifted her receiver
to channel 10. As a result, despite nunerous attenpts by both HAR and the
ARl ZONA STANDARD, neither was able to establish contact with the OREGON
STANDARD on channel 18A until after the collision.

She cleared Southanpton Shoal Channel at 0053 steering 168° T. at a
speed of approximately 8.5 knots. The naster was conning the vessel,
using the Raytheon radar, the second mate was assisting the master and
observing the Decca radarscope, the |ookout was posted in the bow, engines
were on maneuvering speed status, and fog signals were being sounded. The
fog was thick and reduced visibility to 200 to 300 yards. Speed was
increased to approximately 11.5 knots at 0054. Wen abeam Sout hanpton
Shoal Light, the course was changed to 170° T. At 0108, speed was reduced
to approximately 9.5 knots. At 0111, with Pent Blunt abeam to starboard
at 0.6 mle, the vessel cane right slowy, rounded the Point and steadied
up on course 260° T. Speed was increased to approximtely 11 knots at 0116.
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At 0125, when abeam of Harding Rock Buoy at 0.2 mile, the vessel
cane left to a course of 231° T. About 6 to 7 ninutes |ater when 0.3
mle off Pt. Cavallo, the master realized the vessel had been set to the
north of the desired trackline, and ordered the hel msman to come left to
220 T. At 0134, he reduced speed to approximately 9 knots. Approxi-
mately 1 minute later, 0135, with Linme Point abeam as determined by the
sound of the Lime Point fog horn, the master ordered hard right rudder
and told the hel msman to steer 265° T. The vessel passed under the
Col den Gate Bridge at approxi mately 0138. The mid-channel diaphone on
the center span of the bridge was heard overhead as the vessel passed
under the bridge. Speed was reduced to approximately 4 knots at 0138.2.

The OREGON STANDARD was approximately 0.1 nile east of the Col den
Cate Bridge when the nmaster observed a contact, the ARIZONA STANDARD, on
the Raytheon radarscope (range scale | 1/2 niles) at about 0.8 mile bearing
25° on the port bow At approximately 0140, the two white and one green
navigation lights of the ARIZONA STANDARD were observed at about 250
yards approximately 25° on the port bow.  Full astern was ordered and the
general alarmwas sounded. The vessels collided at approximtely 0141
(as noted on the OREGON STANDARD).

Subsequent to the collision, the two vessels remained |ocked together
and drifted on the flood tide under the bridge into the inner bay. Using
one of the OREGON STANDARD s anchors, the vessels anchored of f Point Knox,
Angel Island. During the next 7 hours, nunmerous barges, tugs, oil boons,
and various types of oil renoval equipnent arrived in the area and pro-
ceeded to off-load cargo and contain and clean up the spilled oil.

Approxi mately 800,000 gallons of oil spilled fromthe OREGON STANDARD.
No cargo was lost fromthe ARIZONA STANDARD. After sufficient off-

| oadi ng had been acconplished to allow the vessels to free thenselves,
they proceeded to Long Wharf at Richrmond.

The subsequent tides carried the oil several miles to sea. As the
oil spread up and down the coastline, beaches becane fouled as far south
as Half Mon Bay (approximtely 25 mles south of the Golden Gate Bridge)
and as far north as Kellam Beach (approximately 20 miles north of the
bridge). Hundreds of birds perished, despite extensive efforts to collect
and clean them It is estimated that only about 3.5 percent of the birds
which were coated with oil survived. The damage, if any, to shellfish
and other sea |ife has not been deternined and may not be known for
several years, if ever.

Standard G| of California, many Federal, State, and |ocal government
agencies, and hundreds of volunteers coordinated their efforts to contain
and clean up the oil spill in an effort to mnimze the environnental
damages. It is estimated that Standard GI of California spent over
$4,000000 in efforts to reduce and rectify damages caused by the spill.
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The U S. Coast Cuard operates a Harbor Advisory Radar (HAR) system
in the San Francisco Bay area as an experinent to evaluate the desir-
ability of such systems. Participation is on a voluntary basis. The
systenis radio net consists of vHF radios using the 156.9 Miz frequency
which is designated channel 18A, Navigation Channel. The HAR operator
provides traffic information to participating vessels in the various areas
included in the system in ternms of the position and general direction of
movenent of vessels observed on the radarscope. He does not provide
interpretative information such as CPA, course, speed, etc. Participating
vessels report their identification, novenment information, position, and
destination each time they enter or depart the system The U S. Coast
Quard has no statutory authority to require vessels to participate.

Both vessels were standard T-2 type tankships. They were 10,553 gross
tons, 504 feet in length, 68.2 feet in breadth, 39.2 feet in depth, with
steam turbo-electric propul sion of 6,000 hp.

Each vessel was equipped with two radar sets. Onesetwas a Decca
Type RM 426 and the other was a Raytheon Mariners Pathfinder. The Decca
radar has eight range scales fromone-half nmle to 48 mles. The Raytheon
radar has four range scales from1l 1/2 miles to 50 miles. Both of the radar
sets werein operation on each vessel at the time of this casualty.

The vessels were also equipped with similar vHF radio equipment. The
equi pnent has a 10-channel capability which included channels 10 (156.50
MHz), 16 (156.80 MHz), and 18A (156.90 MHz). Channel 10 is the working
frequency for conducting conpany business, channel 16 is the calling and
distress channel, and channel 18A is the navigation channel and the one
used in the HAR system Both vessels were continuously nonitoring channel
16. The ARIZONA STANDARD al so was guarding channel 18A continuously except
when she tried to contact the OREGON STANDARD on channel 10. The OREGON
STANDARD guarded channel 10 in lieu of 18A. It is the Standard G|
Conpany’s policy that all its tankships participate in the HAR system

The masters of both vessels testified that all their navigational,
el ectronic, propulsion, and steering equi pment was operating normally.

The master of the AR ZONA STANDARD holds a master’s |icense endorsed
for any gross tons, any ocean, radar observer and first-class pilot on
San Francisco Bay. He has held a naster’'s license for 12 years, the
pilot’s endorsement for 10 years, and has been master of the ARIZONA
STANDARD for 2 years. The master of the OREGON STANDARD holds a naster’'s
license with the sane endorsenents plus first-class pilot for many addi-
tional pilotage waters on the west coast. He has sailed in the capacity
of master for 22 years and has 40 years of experience at sea.
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The chief mate of the ARIZONA STANDARD holds a naster’'s |icense
endorsed for any gross tons, any ocean, radar observer and first-class
pilot on San Francisco Bay. He has been sailing in a licensed capacity
since 1945. He has been the chief mate of the AR ZONA STANDARD for 6
years. The second mate of the OREGON STANDARD holds a second mate’'s
I'icense endorsed for any gross tons, any ocean, radar observer, and
authorization to serve in the tenporary capacity of chief mate, any gross
tons, any ocean. He has been sailing for about 45 years, the past 17
years with Standard O Conpany.
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ANALYSI S
Position of COIliSiOn

There is little conflict in the evidence with respect to the novenents
of each vessel as each approached the ultimate point of collision. The
testimony of the masters does conflict with respect to the position of the
vessels at the time of collision. The master of the ARI ZONA STANDARD
testified that his best estimate of the position at which the collision
occurred was 175 to 600 yards southwest of the center span of the Col den
Gate Bridge. H's estimate was not based upon ranges or bearings taken
at the time of collision. The southwesterly direction was based upon the
direction of the sound of the diaphone on the center span of the bridge.
The master of the OREGON STANDARD testified his best estimate of the
position of the collision was approxi mately 450 yards due west of the center
span. His estimate apparently is based upon his belief that the OREGON
STANDARD, on a course of 270° T., passed directly under the center of the
bri dge.

The HAR system photographs the radarscope every 3 nminutes. (See
Attachments B-1, -2, and -3.) The photograph taken at 0141:58 shows the
two radar pips representing the AR ZONA STANDARD and OREGON STANDARD
merged in a position 300 yards due west of the center of the bridge. The
0139: 02 photograph indicates the OREGON STANDARD had just passed under the
bridge and was approximtely 150 yards southwest by west (236° T.) of the
center of the bridge. This same photograph reveal ed the AR ZONA STANDARD
V@S in a position approximtely 900 yards west southwest (247° T.) of the
center of the bridge.

The 0139:02 tphot ograph indicates that the OREGON STANDARD was actual |y
a little south of the center of the channel. The master testified that he
had conmenced his turn to starboard to swing under the bridge when he
determined, by listening to the fog horn, that Line Point was abeam The
0136: 08 photograph indicates that Lime point was actually abaft the beam
before the vessel changed course to 270° T. The nmaster testified that he
had slipped further south than he had intended. Although the nmore accurate
met hod of using a radar range and bearing off Lime point was available,

the master determined his position abeam Lime point by listening to the

fog horn.  Also, due to the northerly set encountered off Point Cavallo,
the vessel approached the bridge on a course of 220° T. in lieu of the
normal course of 231° T. As a result, a sharper turn to starboard was
required to pass under the bridge. The advance of the vessel during the
turn may have contributed to the fact that the vessel proceeded further
south than woul d normally be anticipated.

The ARI ZONA STANDARD s position, as depicted by the 0139:02 photograph,
is approximately 150 yards north of its intended trackline. In view of the
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northeasterly set of the approximately 2-knot flood current and the fact
that, according to the chief mate, the radar range was always kept open
with the pip of the rocks off Point Blunt never appearing to the right
of the heading flash, a northerly deviation fromthe desired trackline
woul d be expected.

Despite slight differences in the observed times of the collision
and the tinmes of the radarscope photographs, plus any errors which may
exist in interpreting the photographs, it is concluded that the collision
occurred approximately in md-channel, 300 to 450 yards to the seaward
side of the Golden Gate Bridge. Each vessel failed to keep to its star-
board side of the channel. The nmasters’ desire to keep well clear of the
bridge abutnents, the absence of a direct or readily available indication
of the center of the channel in the vicinity of the bridge, and the
failure to plot accurately their positions contributed to the fact that
each vessel did not favor its starboard side of the channel.

Speed in Fog

The speed of the ARIZONA STANDARD is well documented. Between the
time the vessel was abeam buoy No. 2 in the Main Ship Channel (0104) and
abeam M le Rocks Light (0130), she traveled a distance of approxinately
5.85 nautical miles in 26 mnutes at an average speed of about 13.5 knots.
From 0130 until 0140, the time of collision, the vessel traveled approxi-
mately 1.9 nautical niles at an average speed of about 11.4 knotsVessels
inafog are required to proceed at a "noderate speed." The generally
accepted definition of “noderate speed” is a speed at which a vessel is
capabl e of stopping within one-half the distance of its visibility. The
Board concludes that a speed in excess of 11 knots was not necessary to
maintain steerage way and, under the existing condition of reduced visi-
bility (less than 500 yards), the speed of the AR ZONA STANDARD was
i moder at e.

The OREGON STANDARD was abeam buoy 2SS Sout hanpton Shoal Channel at
0053 and was abeam Point Blunt Light at 0111. Her average speed for this
distance of 3.1 nautical miles was about 10.5 knots. Between Point Blunt
(0111) and Harding Rock (0125), a distance of approximately 2.2 nautical
mles, the vessel averaged about 9.5 knots. Between Harding Rock (0125)
and a position approximately 0.3 mle off Point Cavallo (about 0131), her
average speed was about 11.5 knots. Between Point Cavallo and when she
passed under the bridge (0138), she averaged about 7 knots. For the 3
mnutes just prior to the collision the vessel's average speed was about
4 knots. Taking into consideration the prevailing conditions of very
restricted visibility and the failure to use fully the radar capabilities
whi ch were available, the speed of the OREGON STANDARD was i nmoder ate.
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Use of Radar

On the ARIZONA STANDARD, the chief mate was assigned to the radar set
to provide information to assist the master in safely piloting the vessel
into Long Wiarf at R chnond.The nate testified that he considered his
primary responsibility was to observe the natural range of Harding Rock
Buoy and the rocks off Point Blunt on the radarscope to determine whether
the vessel was nmaking good its desired course. He initially observed the
OREGON STANDARD as acontact on the scope at a range of approximtely 6
mles. He plotted on the face of the scope three positions of the OREGON
STANDARD.  However, these were of little value since tines were not
recorded. Hence, no determination of course or speed of the OREGON STANDARD
was made.

The mate stated the last time he observed the pip of the OREGON
STANDARD was when the OREGON STANDARD was approximately 1 mle northeast
of the center of the Golden Gate Bridge in the vicinity of Yellow Bluff.
This raises the question of whether a contact will blend into the image
of the Golden Gate Bridge and, if so, at what distance. No expert wit-
nesses were called to testify concerning such a blending effect. The
testimony of the two masters, the chief mate of the ARIZONA STANDARD, and
the second mate of the orecon STANDARD all indicated such a phenonenon
does occur. Their estimates as to how close a contact had to be to the
bridge before it would blend with the image of the Golden Gate Bridge
varied from 200 to 400 yards.

Exhibits 33-A and 34-c (photographs of HAR radarscope) show a definite
radar pip for the OREGON STANDARD when it is approximately 100 yards west
of the bridge. (See Attachment B-2.) The bridge image is approximtely
150 yards wide. Any target on the HAR scope whose pip width is less than
150 yards will nonentarily disappear as it passes under the bridge.

Nei ther the testimony nor the exhibits substantiate the fact that a loss of a
contact 1 mile fromthe bridge was the result of the contact blending
with or being hidden by the bridge image. Thus, such a phenomenon is not
consi dered to have been a causal factor in this casualty. Nevertheless,
there is insufficient evidence in the record to deternine positively how
much of a blending or blocking effect exists and whether it could create
a potentially hazardous condition for the mariner.

On the OREGON STANDARD, the master was using the Raytheon radar set
to pilot the vessel through the Bay. Upon departure and until the Harding
Rock Buoy was approximately 4 points (45°) on the port bow, the radar
presentation was kept on the 5-mile range scale. At this point, the
ARI ZONA STANDARD woul d have been slightly more than 5 miles away and

10
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therefore could not have appeared as a target on the scope. The master
then switched to the 1 1/2-mile scale and kept the set on that scale until
the vessel was about to pass under the bridge. On this scale the ARIZONA
STANDARD woul d not have appeared as a target until the OREGON STANDARD
was of f Lime Point. The master testified that at that time he was
attenpting to line up the bridge piers, determne when he was abeam of
Lime Point, and make his course change to pass under the bridge. Being so
preoccupi ed, the master could have failed to note the ARIZONA STANDARD s
image on the edge of the 1%nile scope presentation even if the image

was in fact present.

The second mate was observing the Decca radarscope. He had the
presentation set on the 3-mile or | 1/2-mle range scales from buoy 2SS,
Sout hanpt on Shoal Channel, until the vessel was near Harding Rock Buoy.
The ARIZONA STANDARD was over 5 niles away during this period and woul d
not have appeared as a target on the scope. Wen the OREGON STANDARD was
off Harding Rock, the presentation was placed on the 6-mle range for
about 2 or 3 minutes. During this interval, the ARIZONA STANDARD was
close enough to appear on the scope. The mate testified that he did not
observe the ARI ZONA STANDARD on the radar. However, he also testified
that he was very busy |ogging bearings and distances off inportant navi-
gational points, supervising the helnmsman, tending the engine order
tel egraph, listening for fog signals, acting as an extra |ookout, and
performng other duties of a deck watch officer. As a result, he said,

“l don"t think | was on the radar too nuch.” He also said that he
observed sone cluttering along the starboard side of the heading flasher.
This clutter disappeared when he switched to the 3-nmile scale. Between
Hardi ng Rock Buoy and Point Cavallo, the set was on the 3-nmile range. It
is very questionable whether the ARI ZONA STANDARD was close enough during
this interval to appear as a target on the outer edge of the scope. When
the OREGON STANDARD was off point Cavallo, the mate switched to the 1 1/2-
mle range scale. As a result, both the Raytheon and the Decca radar
sets were on the 1 1/2-nile scale until just prior to passing under the
bridge.

The most probabl e reasons for the failure of the master and second
mate to observe the ARI ZONA STANDARD as a target on either of the OREGON
STANDARD' s radar sets were: 1The fact that neither set was placed on
a range scale greater than 6 mles.As aresult, nost of the tine, the
ARI ZONA STANDARD was at too great a distance to appear as a target on the
scopes. 2. The fact that both officers were occupied with other tasks
which included determining the vessel's position and maintaining the
desired trackline.

11
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The problems encountered in observing, collecting, and evaluating
data fromthe radar on both vessels illustrate the need for devel opment
and inplenentation of more sophisticated el ectronic systens to assist the
operating personnel in solving such problens. Such a system would be one
whi ch woul d sound an alarmto alert the operator of an inpending dangerous
situation, provide continuously updated courses, speeds, and CPA's of
other vessels in the area, and provide a sinple, easily understood, visual
presentation of the novenment of all targets in the area. This type of
system woul d alert the pilot or watch officer of a dangerous situation
if he were otherw se occupied and failed to observe the target on radar.
It would also elinmnate the need for tine-consuming manual plotting in
order to extract all useful information fromthe radarscope. The Board
made simlar recommendations in its special study of “Collisions of
Radar - Equi pped Merchant Ships and Preventive Recommendations.”

Radi ot el ephone Communi cati ons

The role of the VHF radiotel ephone in this casualty is of particular
interest. Despite the fact that the Standard O Conpany policy stated
all of its vessels were to participate fully in thevoluntary Harbor
Advi sory Radar System the OREGON STANDARD el ected not to guard the desig-
nated frequency (channel 18A) during its outbound transit of the Bay. The
master testified that he switched to channel 10 because he had no traffic
or pips on his radarscope. As a result, neither HAR nor the ARIZONA
STANDARD was able to establish communications with the OREGON STANDARD.
This collision may well have been prevented if the vessels had established
radio contact and informed each other of their position and intentions.
The Safety Board has noted in previous collisions, such as the one
involving the UNTON FAITH and WARREN J. DOUCET and the one involving the
AFRI CAN STAR and M DWEST CITIES, that the vessels did not have a commn
frequency available, which precluded establishnent of communications. In
both of those casualty reports, we indicated the need for and our support
for the bill recently passed by Congress, which requires a radiotel ephone
on certain vessels navigating upon specified waters of the United States.
This casualty illustrates the need for the specific provision of the
enacted bill which makes the guarding of the designated frequency
mandat ory.

The OREGON STANDARD was guarding channels 10 and 16. Despite this
fact, the ARI ZONA STANDARD was unable to establish contact with her on
either of these two frequenciesSince all the evidence available indi-
cates the radio equipment on both vessels was functioning properly,
possible reasons for the failure that were not ruled out by the investi-
gation were either the volume was turned down too low, or the bridge
personnel were preoccupied with the navigation of the vessel.

12
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Harbor Advisory Radar System

The Coast Cuard established the Harbor Advisory Radar as a test for
eval uation purposes. This casualty has provided an evaluation; namely,
that due to lack of authority, the system was unable to prevent the
collision. There are two inherent weaknesses in the HAR System both of
whi ch were contributory factors to the inability of the systemto prevent
the collision. The first is the voluntary nature of the system As soon
as the OREGON STANDARD shifted from channel 18A to channel 10, a break-
down in the desired system operation occurred. The master of the OREGON
STANDARD testified that he did not guard channel 18A because he did not
observe any traffic on his radar, so he did not think HAR s assistance
was necessary. As a result of the master’s failure to participate, the
primary Furpose of the systemwas defeated. The voluntary nature of the
system al so neans that there may be vessels within the working area of
the system which are not providing position and novement information. |f
the HaR operator cannot identify the targets on his radarscope, he cannot
warn them of inpending dangerous situations nor can he advise participating
vessel s of the intentions of the nonparticipating traffic.

The second weakness in the systemis the limtation as to the type
and amount of information the HAR operator is allowed to provide the
vessels. He is allowed to provide only a word picture of the position
and general direction of novement of vessels which he observes on the
radar. He is not allowed to provide any interpretative information. The
HAR Operator, when questioned as to why he did not provide the AR ZONA
STANDARD wi th any nmore position reports on the OREGON STANDARD after his
0130 report, testified:

“I had reported it (the OREGON STANDARD) to the ARI ZONA

STANDARD so she could identify it on her radar. | brought
it to her attention and she had identified it, and | had
done ny job.”

Apparently, the instructions which prohibit the operators from providing
any interpretative information influenced his decis§once the AR ZONA
STANDARD had acknow edged the operator’'s reports concerning the OREGON
STANDARD, he felt he had done all he was allowed to do. This situation
points out the weakness of the HaR system in that it is a conpletely

passive one which does not allow the operator to direct or regulate

traffic novements in any nanner or even provide interpretative information.

These weaknesses exist in the systemdue to a lack of statutory

authority for the Coast Guard to operate such traffic regulation systens.
If the HAR operator had been authorized to direct or regulate traffic, the

13
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collision probably would have been avoiderhis casualty illustrates
the need for such authority and the establishment of effective systems in
the congested ports and waterways in the United States.

Fog Signal s

Despite the fact that both vessels were sounding fog signals, neither
vessel heard the other’'s signal. The signals of the powerful diaphone
and two fog horns located on the bridge, which the personnel on each
vessel were specifically listening to, undoubtedly contributed to the
failure of the vessels’ signals to be heard. A vessel, upon hearing
apparently forward of her beama fog signal of a vessel whose position is
not ascertained, is required to, as circunstances permt, stop her
engines and then navigate with caution until danger of collision no |onger
exists. The effectiveness of this requirement is nil if a vessel's fog
signal is not heard. This casualty is another exanple of the inadequacies
of the whistle signal system and the need for nmore positive and reliable
means for vessels to deternmine the position and intentions of other vessels
in their vicinity. The Board previously noted the inadequacies of the
whistle signal systemin its report on the collision of the SS UNION FAI TH
and the MV WARREN J. DOUCET.

Systens Failures and Traffic Regul ation

In the past, such causal factors as failure of the vessels to keep to
their starboard side of the channel, immderate speed, and failure to
utilize fully the radar generally have been attributed to or classified
zfisllpersonnel errors. These factors also can be classified as systens
ailures.

However, the inportant question is, why were these errors conmtted
and what can be done to prevent the repetition of such errors in the
future?

The problenms of determining a vessel’'s position and ensuring that the
vessel remains in and to its side of the channel become nuch nore diffi-
cult when a dense fog is encountered and visibility is reduced to a natter
of a few hundred yards. A strong fair tide, such as the one the inbound
ARl ZONA STANDARD was experiencing, conpounds these problens.

The initial decision, which nust be made when such adverse conditions
are encountered, is whether to initiate or continue the voyage or to
delay departure or heave to and await nore favorable conditions.
Traditionally, this has been the decision of the master. Despite the
fact that conpany policy may, and in this casualty did, indicate the

14
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ultimate decision to sail or continue a voyage rests with the master,

and that the safety of the vessel should be the paranmount factor con-
sidered, other factors influence the master’s decision. The econonic
aspects such as maintenance of schedul es and adherence to ETA's may tend
to influence the decision.

Perhaps in the past, leaving the decision entirely up to the master
was appropriate. Today, with the tremendous increase in the size and
speed of vessels, the proliferation of hazardous cargoes, and the nuch
greater traffic density, the risk levels have increased enornmously. In
this casualty involving two small, 10,000 GI, Wrld War |l vintage
tankers, over 800,000 gallons of bunker fuel escaped into the Bay.

The master alone should no longer be required or allowed to bear the
burden of such decisions. He should receive assistance and, when
necessary, authoritative direction in making the decision. Traffic
regul ation systems with mandatory participation, shipboard collision
avoi dance systens, and mandatory bridge-to-bridge radiotel ephone
communi cations are some nethods which are available to provide the
desired assistance or regulation. Such systems have proven effective
inthe Geat Lakes, the St. Lawence River, Rotterdam and several other
areas throughout the world.

Pi | ot house Workl oad, Task Organization, and Oganization of Controls

In this accident, there were no fewer than four elenents in the
sequence of events which raise questions of the adequacy of the organi-
zation of the responsibility for tasks on the bridge of the vessels
involved, the workload, and the organization of the pilothouses for the
performance of the controller’s tasks. Wen the master of the OREGON
STANDARD was attenpting to deternmine the timng of his turn, he relied
upon the sound of the fog horn at Lime Point, a relatively inaccurate
indication, and he did not rely upon the available radar. Coviously, the
master could not be on the wing of the bridge to listen for the fog horn
and in the wheel house observing the range and bearing of Linme point on
radar at the same time, yet he apparently failed to assign either task
to the second mate. When the radar in the OREGON STAN was set on the
6-mle range, there would have been an opportunity to observe that the
ARI ZONA STANDARD was ahead in the channel; however, the mate of the
OREGON STANDARD testified that he was busy with many other conflicting
duties, some of which, under many bridge |ayouts, cannot nornally be
acconplished while within view of the radar screen. when, later, the
OREGON STANDARD detected a target at a range of 0.8 miles, the master
attenpted to raise the AR ZONA STANDARD on the radiotel ephone, but he
erroneously set the radio on channel 6. Rather than take the time to
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switch channels and try again, he returned to the conning of his vessel
inan effort to avoid the collision. He could not continue his efforts
to contact the other vessel because the normal bridge |ayout does not

all ow sinul taneous tal king and visual search, and he did not assign either
task to someone el se.

Aboard the ARI ZONA STANDARD, three officers were at work on the bridge
during the approach to the Colden Gate, one of whom was placed on duty for
the specific reason that the task was considered to require three persons.
In addition, it was known that the OREGON STANDARD was somewhere in San
Franci sco Bay and would be exiting through the channel. This represented
a hazard to the ARIZONA STANDARD, as was indicated by its repeated efforts
to raise the OREGON STANDARD on normal radio channels. Despite the presence
of three officers on the bridge to man the radar and corm the vessel, no
pl ot was made of the vessel’s track in the channel. The question is
whether the plotting of position could have been acconplished, even by the
three officers on the bridge, under the conditions of the n-knot speed of
the AR ZONA STANDARD, or whether the task was acconplishable, but sinmply
not perforned.

There is enough evidence available to inply that there may have been
underlying difficulties in task organization, bridge |ayout, and workl oad,
but there is not sufficient evidence to draw definite conclusions.

C ose study of this aspect of the accident oeoanomainvestigation
seems nost desirable because of the general questions concerning task
Organi zation, workload, and bridge design which have been raised by general
studies in recent years. Studies by conpetent students of the man-machine
relationship and human factors in operational safety have indicated that
there are many shortcomings in traditional operations and bridge |ayout,
if judged by the practices developed in other fields. These problens are
discussed in great detail in the recent study, “Human Factors in Ship
Control.” This study was made in 1969 by General Dynamics for the Maritine
Admi ni stration.

It is at least appropriate to raise these questions, since the organi-
zation of authorities, tasks, and controls has devel oped only by step-by-
step changes, not analysis, and is strongly influenced by the traditional
arrangement of conmand authority on vessels. For exanple, it is
traditional that the master or other senior on watch remain standing
during the whole time he is on the bridge. [f it is assuned that the
master is always on his feet, then it mght be considered not illogical
that he be required to circulate over the entire scope of the bridge
wi ngs, pilothouse, and chartroomin order to performthe necessary tasks
of operation. Conparisons have been made between this form of organization
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and the control organi zation of a large transport &nrc¢haftair-

craft,the organization of instruments and controls is analytically
developed to allow rapid scanning, observation of a great many instrunments
in sequence, and instantaneous respdmee.pilot of the airborne vessel

can observe any of his key instruments at any nonent, sinply by glancing
at them and he can sinultaneously communicate with other vessels or the
aircraft control t ower while maintaining surveillance.

The absence of this form of rapid, close-at-hand, virtually
simul taneous surveillance, control, and communication in the marine field
has sometimes been justified by the statement that the much slower speeds
of marine vessels do not require it. This accident affords scant support
for that rationale.

The design of aircraft control work stations has been subjected to
many cycles of devel opment, and aviation accident investigations routinely
search out very detailed errors in workspace arrangement and task
organi zation which could have contributed to accidents.

Devel opnent of such aspects when they appear in marine accidents is
al so inportant because analytical design of some marine vessel controls
has been initiated, and the need for the concept is being closely observed.
The pilothouses of some naval ninesweepers now tend to resenble, in
internal arrangenent and external appearance, a typical centralized
airport control tower rather than the elongated room having widely
distributed instruments and controls, placed athwartships, which repre-
sents the nost frequent bridge designs.

SUMMARY

Ecol ogi cal |osses which affect the general population, in addition
to the economc losses incurred by the vessels’ operators, resulted from
this casualty. The results mght have been even nore catastrophic if
two supertankers of more than 100,000 GI had been involved, or if the
cargo of the OREGON STANDARD had been gasoline in lieu of bunker fuel.

These damages are suffered to a large extent by the third party or
innocent bystander, which was the general public in this casualty.
Potential |osses which would follow casualties to large tankers woul d
also inpinge to a large degree on the general public.

The current theory of control of vessel novements in harbors relies
strongly upon the presunption that individual masters are conpetent and
that by enploying their skills in their own best interests, they wll
succeed in avoiding collision. However, the fact that econonics also
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enter into master’'s decisions is inescapable. Both vessels were moving
at immoderate speeds, determined necessary by the masters for their own
reasons, and the individual efforts of each master were insufficient to
prevent an enornous loss to the general public. The fact that this type
of accident is repeatable, and on a far larger scale, makes valid the
question of what degree of public control is necessary. Does service to
the public welfare still properly permt such decisions, fraught with
great public risk, to be made only by the two privately notivated
individuals, or is a firmer degree of control, responsible to the general
interest, necessary?

In this casualty, four different systems or subsystens were in effect
whi ch coul d have avoided the collision, had any one of them functioned
properly.  Under the control system prescribed by the Inland Rules of the
Road, the vessels could have avoided each other by keeping to their star-
board side of the channel, establishing their positions by their own radar.
They coul d have avoi ded each other by seeing each other on radar, and
maneuvering accordingly to insure a safe passage. They coul d have avoi ded
each other by hearing the whistle signals and then maneuvering accordingly.
They could have avoided each other by voluntarily enploying the services
of the Harbor Advisory Radar. None of these systems operated to achieve
the function needed for individual reasons already described.

The most significant of these systems, the Board believes, is the
potentially controlling Harbor Advisory Radar. The HAR is a publicly
funded facility which lacks the corresponding public authority needed to
insure that the weaknesses of privately operated systems or private
motivations would not produce great public loss. This potentially
protecting public radar system should no longer be placed in the position
of recording the nminute stages of a public disaster while powerless to
prevent it. The Safety Board believes that, responsive to the public
interest, the authority to control this traffic should be provided.

PROBABLE CAUSE

The National Transportation Safety Board determines that the cause of
this collision was the failure or inadequacy of four different systems or
subsystems, any one of which could have prevented the collision had it
functioned adequately.

The regul atory system prescribed by the Inland Rules of the Road
failed in that neither vessel conplied with the rules by keeping to
its starboard side of the channel. This non-conpliance was contributed
to by in-noderate speed for prevailing conditions on the part of both
vessels, failure of both vessels to use the radar capabilities
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available to maintain an accurate plot, and the absence of a positive

indication of the center of the main ship channel through the Gol den
Gate.

The radar system by which the vessels could have avoi ded each
other failed because the ARIZONA STANDARD did not obtain and eval uate
correctly information fromradar pertaining to the movements of the
OREGON STANDARD, and the OREGON STANDARD did not check periodically
at |east one of the radarscopes, set on a sufficiently [ong range
scale, to ensure the pronpt detection of the ARIZONA STANDARD.

The whistle signal system of avoiding collision failed because
nei ther vessel heard the other vessel’s fog signals. A contributing
factor was the high noise |evel caused by the diaphone and fog horns
| ocated on the Golden Gate Bridge.

The Harbor Advisory Radar system was inadequate to prevent the
collision. The inadequacy arose from the decision of the OREGON
STANDARD not to guard channel 18A, which precluded its participation
in the system and the prohibition of Harbor Advisory Radar operators
from providing interpretative information or direction to vessels.
The underlying and nost significant inadequacy of the Harbor Advisory
Radar was the lack of authority of the Coast CGuard to regulate this
traffic, which prevented a publicly financed facility from protecting
the public against |oss.

RECOMMENDATI ONS

The National Transportation Safety Board concurs in the action
pl anned by the Commandant with respect to Recommendation No. 2 of the
Marine Board. Wth regard to Recommendation No. 1, this is the third
mej or marine casualty report in which the safety Board has commented upon
the need for legislation to require bridge-to-bridge radio. In our special
study of “Collisions of Radar-Equipped Merchant Ships and Preventive
Recommendations,” we referred to the effectiveness of this type of communi-
cations on the Great Lakes.

The Safety Board commends Congress for the recent passage of the
“Vessel Bridge-to-Bridge Radiotel ephone Act.” This Act will provide a
very hel pful tool for the prevention of collisions.

The Safety Board further recommends that:

1. Congress enact legislation such as the proposed “Ports and
Waterways Safety Act of 1971" (H R 8140) which woul d
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provide explicit statutory authority for the U S. Coast Cuard
to establish and operate marine traffic regul ation systems
in the congested port waters of the United States.

2. The Coast Quard continue to develop the Marine Traffic System
in San Francisco Bay. Successful devel opment ofthis system
should lead to the eventual establishment of simlar effective
systens in other congested ports and waterways in the United
States.

3. The Coast CGuard study the feasibility of devel oping a nethod
of traffic separation for inbound and outbound traffic in the

Gol den Gate Channel ,

4. The Radio Technical Commission for Marine Services actively
support and encourage the maritine and electronic industries’
efforts to develop and utilize collision-avoidance systens.

5. Vessel operators, the Anmerican Institute of Merchant Shipping,
and the Society of Naval Architects and Marine Engineers give
due consideration to the devel opment of coordinated bridge
wor kspace arrangenents and task assignment in the fornulation
of vessel specifications and designs as highlighted in the
recent Ceneral Dynamics study.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

Adopted this X5 day of %%{: , 1971:

Chairman Reed and Menber Burgess were-absent, not
voting.
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DEPARTMENT OF TRANSPORTATION S‘L"JZN'BZZT“’W' -3)
1.8. COAST GUARD
UNITED STATES COAST GUARD IASHINGTON, D.C. 20503

21 APR 1971

® 5943/ ARl ZONA STANDARD -
OREGON STANDARD

C 12 Bd

Ccmmandant Acti on
on

The Marine Board of Investigation convened to inquire
into the circumstances surrounding the collision
between the SS ARIZONA STANDARD and SS CREGON STANDARD
at the entrance to San Francisco Bay on 18 January 1971

1. The record of the Marine Board of | nvestigation convened to
Investigate subject casualty has been reviewed, and the record,
including the Findings of Fact, Conclusions and Recormendations, is
approved subject to the following conments and the final deternina-
tion of the cause oithe casualty by the National Transportation
Saf ety Board.

SYNOPSI S OF FINDINGS CF MARINE BCARD OF | NVESTI GATI ON

1. During the early norning of 18 January 1971 at the entrance of
San Francisco Bay, the arriving | oaded tankship arizona STANDARD and
the departing |oaded tankship OREGON STANDARD collided in dense fog.
Each vessel was severely danagedhere was extensive pollution.

2. These ships, each T-2 type tank vessels, were equipped with two
radar installations, nulti-channel radiotelephone, and other sinmlar
navigational aids. Al equipment was in good operating condition.
Viabrlity in the heavy fog at the time of the collision was estinated
to be 200-300 yards.

3. The OREGON STANDARD departed Standard G| Dock,Ri chmond,
Californiasat 0021 on 18 January 1971. At 0049 the radiotel ephone
was used to inform Harbor Advisory Radar that the vessel was underway
and departing the dock. The radiotel ephone channel was changed to one
used to comunicate with the hone office and so remained until just
prior to the collision. The extrenely poor visibility permtted only
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one aid, the Southanmpton Shoal Lighted Bell Buoy No. 1, to be sighted
visually. After this tinme the vessel was piloted on various courses
by use of radar ranges and bearings.

4, At 0135 the course of the vessel was altered to 270 degrees and

the scale on the radar PPl scope was changed from | 1/2 miles to five niles.
A contact, later identified as the AR ZONA STANDARD, was seen bearing
two points off the port bow at an approximte range of eight-tenths’ nile.
The Master intended to make a port to port passing with the AR ZONA
STANDARD.  Fog signals were being sounded by the OREGON STANDARD. The
Master determined that his vessel was in the middle of the channel when
passi ng under the CGolden Gate Bridge. He had intended to be much fur-
ther to the right during the passage of this channel. Wen the

ARI ZONA STANDARD was first sighted visually comng out of the fog at a
di stance of about 250 yards, two points on the port bow, collision was

i nminent and inpact occurred at 0140.

5 Bridge personnel of the ARIZONA STANDARD heard the departure report
of the OREGON STANDARD transmitted to Harbor Advisory Radar on the

radi ot el ephone at 0049. No further communication was heard from the
OREGON STANDARD. At 0058 the ARIZONA STANDARD, advised Harbor Advisory
Radar of its ETA and approach to San Francisco Bay. Harbor Advisory
Radar repeatedly called OREGON STANDARD via radiotel ephone without any
response. The ARIZONA STANDARD was informed by Harbor Advisory Radar
of the OREGON's position at 0120 and 0131.

6. Shortly before the ARIZONA cane abeam of Mle Rocks a contact |ater
identified as the OREGON STANDARD was observed on the PPl scope. Attenpts
by the ARIZONA to raise the OREGON on various channels of the radiotele-
phone were unsuccessful. The ARIZONA continued to track the OREGON until
the contact was lost fromthe radar screen in the return of the Col den
CGate Bridge. The ARIZONA had been sounding fog signals in accordance
with the Inland Rules of the Road. No signals were heard from the
OREGON. At about C139 the navigation lights of the OREGON came into
view on the starboard bow at an estimated distance of 300 yards. The
collision occurred about one mnute later with the ARIZONA on a heading
of 055 degrees and the OREGON on a heading of 270 degrees.

7. The ARIZONA had reduced engine speed tohalf ahead from full ahead
at 0130 when abeam of MIe Rocks. From the point of speed reduction
until the monent of collision the average speed over the bottom was
10.5 knots including an estimated 2.3 knot current caused by the
flooding tide. The OREGON mmde successive engine speed changes from
full ahead to half ahead at 0134, half to slow ahead at 0138 and from
sl ow ahead to full speed astern at 0140. The average speed over the

ground determ ned by Harbor Advisory Radar from 0130:16 to 0139:08 was
8.2 knots.
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8. There was extensive damage to each vessel with resulting pollution
fromthe oil spilled from the damaged cargo tanks on the OREGON. There
were no injuries or loss of life.

9. The experinmental Harbor Advisory Radar installed for use in

San Francisco Bay and operated by the Coast CGuard is being tested and
evaluated. The track of the OREGON was fol lowed by HAR from the oil
dock in Richnmond until the collision. The AR ZONA STANDARD was observed
by HAR upon entering the main ship channel to San Francisco Bay until
the collision.

REMARKS

1. Concurring with the Marine Board of Investigation, it is considered
that the primary cause of the casualty was the failure of the

SS ARI ZONA STANDARD and the SS OREGON STANDARD to proceed at a noderate
speed during a period of reduced visibility, thus violating Article 16
of the Inland Rules of the Road.

2. Infurther concurrence with the Board’s Conclusion No. 2it is
considered that it was particularly essential in view of the reduced
visibility for each vessel to keep on its own side of the channel.
Failure to do so is a violation of Article 25 of the Inland Rules of
the Road.

3. Various frequencies on the radiotel ephone to conmunicate with the
ARl ZONA STANDARD and the Harbor Advisory Radar were available to the
Master of the OREGON STANDARD. Failure on the part of the Master of
the OREGON to fully utilize all navigational aids, particularly

radi ot el ephone, to safely navigate and position his vessel constitutes
evidence of negligence.

4. It is further concluded that failure to use radar information
correctly on both vessels contributed to the casualty.

ACTI ON CONCERNI NG THE RECOMVENDATI ONS

1. Legislation for bridge-to-bridge voice radio communication between
vessel s is now pending in Congress.

2. A program exists to continue the experinental Harbor Advisory

Radar in San Francisco Bay. The title of the operation is being
changed to Marine Traffic System anticipating involvenent with future
harbor traffic control. There are plans that call for the installation
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of new equi pment (radar,conputer, and visual display) specifically
designed for traffic control capability. Mndatory voice radio
communi cation is essential to the success of the present or planned

system

3. Further investigation under the administrative procedures provided
by the Suspension and Revocation Proceedings Regulations concerning the
evidence of negligence and violations of the Inland Rules of the Road

has been initiated.
DR
aldl /@?”Ja‘al.

CR. BENDER
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DEPARTMENY OF TRANSPORTATION Addrass roply to:

UNITED STATES COAST GUARD _unoer
TYELFTH COAST GUARD DISTRICT
+ 0 SANSOME STREET
AN FRANCISCO, CALIFORNIA 94126

5943/ Mar. Board,
OREGON STANDARD-
ARl ZONA  STANDARD,
12 March 1971

From  Marine Board of Investigation
To: Commandant (M)

Subj: SS OREGON STANDARD, SS ARIZONA STANDARD; collision at
Entran?elt? San Francisco Bay, 18 January 1971; No
oss of life

1. At or about 0140 gPSTEAon 18 January 1971, the outbound
| oaded tanker OREGON STANDARD and the inbound |oaded tanker

ARI ZONA STANDARD, navigating in dense fog, collided in md-
channel at the entrance to San Francisco Bay, approxinately

.2 of a mle west of the CGolden Gate Bridge. Both vessels
sustai ned extensive dami?e and the Oregon Standard |ost approx-
imately 20,000 barrels of her cargo of bunker fuel. There was
no loss of life or injury to personnel.

2. VESSELS | NVOLVED

Narme SS ARl ZONA STANDARD SS OREGON STANDARD

Oficial No. 248736 246773

Service Tankshi p Tankshi p

G oss Tons 10, 553 10, 448

Net Tons 6,361 6,301

Lengt h 504 Ft. 504 Ft.

Breadth 68.2 Ft. 68.2 Ft.

Depth 39.2 Ft. 39.2 Ft.

Year Built 1945 1944

Propul si on Steam Turbo-electric, Steam Turbo-electric,
6,000 HP 6,000 HP

Document Consol i dated Cert. of Certificate of Registry,
Enrol I ment and License, Permanent, No. 33, issued
Permanent, No. 45, at San Francisco, Calif.,

issued at San Francisco, 15 January 1971
Calif. , 11 Cctober 1970

Owner s Standard G| Conpany Standard Gl Conpany

of California of California

225 Bush St., San 225 Bush St., San

Franci sco, Calif. 94104  Franci sco, Calif. 94104
Qperators Chevron Shipping Co. Chevron Shipping Co.

555 Market St., San 555 Market St., San |
Francisco, California Franci sco, California
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Master Harry Hamlton Parnell,
Li cense No. 361511,
Master, Steam and Mdtor
vessel s,
any oceans, radar
observer; First class
pilot on San Francisco
Bay and Tributaries,

I ssued on 17 April
1969 at San Franci sco,
Cal i fornia. USMVD

Z- 743825, endorsed

for any unlicensed
rating in the deck
dept. including able
seanan.

Last Inspected for
Dat e 26 August 1970
Por t San Franci sco,

Capacity of

cargo tanks 141,158 Bbls

Calif.

Both ships were standard T-2 tankers,

since built,

any gross tons,

Certification:

inspected and certificated for
“A"” liquid in cargo tanks and grade “FE’
Each ship was divided by transverse bul kheads
tanks nunbered from forward to aft.

Morris Enerson English

Li cense No. 384228,

Master, Steam and Motor
vessel s, any gross tons,

any ocean, radar observer;
First class pilot,

Honol ulu Harbor to sea

and return; San Pedro Bay;
Los Angel es Harbor; San
Franci sco Bay; Puget

Sound and adjacent in-

land waters between Seattle
and Angeles Point via

mai n ship channels; Colunbia
River, Astoria to sea; Waters
of Resurrection Bay, Prince
WIlliam Sound to Val dez and
Cordova; Sout hwestern Al aska
to and including Dutch Harbor;
Issued 12 August 1969 at San

Francisco, California. USMVD
Bk. 053551 endorsed for any
unlicensed rating in the deck

dept. including able seaman.

23 Cctober 1970
San Francisco, Calif.
141,158 Bbl s

essentially unchanged
carriage of grade
in the deep tanks.
into 9 cargo
#1 tank was divided into

port and starboard conpartments by a centerline bul khead and
the other tanks were divided into port, center, and starboard
conpartments by two |ongitudinal bul kheads.

Bot h ships are capable of
fifteen knots. The pitch of
17.6 feet.
peller were used for
Dead Sl ow 20.

46-406 0- 75 -20

a maxi num speed of
the propeller of
The follow ng revolutions per
maneuveri ng.

appr oxi mat el y

each ship was
m nute of the pro-
Full 80, Half 60, Slow 40,
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3. RADAR

Each vessel was equipped with two radar installations. On
both ships a DECCA, Type RM 426 was | ocated near the for-
ward wheel house bul khead on the port side and a RAYTHEON
MARI NERS PATHFI NDER was installed in a sinmlar location on

the starboard side.
RADAR DATA
DECCA, Type RM 426

10 1/2 inch (265m) effective dianmeter screen
Gyro Stabilized

RANCGE SCALES CALI BRATI ON  RI NGS
0.5 N™M 0.25 NM
0. 75NM 0.25 NM
1.5 M 0.25 NM
3.0 NM 0.5 NM
6.0 NM 1.0 \M
12.0 NM 2.0 NM
24.0 NM 4.0 NM
48.0 NM 8.0 NM
RAYTHEON Mariners Pathfinder
Screen Size: 7 inch dianeter cathode ray tube
Range Scal es: 1.5, 5,15, and 50 mles
Rangi ng: Range marks spaced 1,000 yards,

1 mle, 3 mles, and 10 mles
4. Radio Tel ephone:

Each vessel was equipped with a RAYTHEON VHF Radi o-
tel ephone (Mbd. Ray. 40) located in the wheel house. Bot h
were fitted for channels “A’ through “J” and capable of auto-
matically nonitoring channel 16, 156.80 MHZ, the calling and
di stress frequency. The OREGON STANDARD was also fitted
with channel “K’. The channels werermarked on the vessels’
radi o equi prent as follows:

LETTER NUMBER FREQUENCY ( KHz)

A 19A 156. 95

B 7A 156. 35

C 18A 156. 90

D 10 156. 50

E 6 156. 30

F 16 156. 80

G 26 156. 30

H 28 157. 30

| 12 156. 60

J 13 156. 65

K Bl ank Weather (No frequency
mar ked)
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5. WEATHER AT THE TIME OF THE CASUALTY

Heavy fog; calm seas; light ESE airs; flood tide, current
approxi mately 2 knots.

6. The SS OREGON STANDARD conpl eted | oading operations at the
STANDARD O L DOCK at Richmond, California shortly before m d-
night on 17 February 1971. The cargo consi sted of 103,349
barrels of heavy bunker fuel destined for Banberton, British
Columbia. Al tanks were full with the exception of nunber 6
center and nunmber 8 port and starboard, which were enpty, and
nunbers 3 and 5, port, center, and starboard, which were slack.
The draft was 30'- 01” forward and 32’ aft.

Al navigation gear was tested by the chief mate and 2nd
mate and found satisfactory. The deck and engine room clocks
were synchronized and the “course recorder tine was adjusted.
The radars were then tuned and made ready for use. The master
was called at 2340 and after discussing the weather and tide
with the 2nd mate he ordered the ship nade ready to sail.
Visibility at this tine, was two or three hundred yards due
to heavy fog. The master was aware that the ARIZONA STANDARD
was due at Point Orient at 0200 or 0230.

At 0006 the cargo hose was disconnected, the nooring
lines were taken in and at 0021 the vessel, with the
nooring naster aboard, |eft the dock assisted by two tugs.
At 0048, when the OREGON STANDARD was shaped up on her course
in Southampton Shoal Channel, the nooring naster and the tugs
departed and the vessel proceeded outbound stemming the flood
tide at half speed ahead with the naster at the corm At 0049
the master contacted Harbor Advisory Radar on VHF channel 18A
and advised that the OREGON STANDARD had departed Ri chnond
Long Wharf, bound for sea. The radio tel ephone was |ater
switched to channel 10, the channel used for conmmunicating
with the owner’s office.

At 0053, Sout hanpton Shoal Lighted Bell Buoy No. 1 SS (LL 804)
was abeam  This was the only aid to navigation observed
visually on the passage outbound. As the vessel went by

it the second nate saw its qgreen flash from the starboard
bridge wing. Navigation from that point on was by radar
ranges and bearings. The master for the nobst part conned
the vessel by information obtained from the Raytheon radar
and from the 2nd nate who assisted in the navigation. The
duties of the 2nd mate included answering the telephone,
logging bells in the bell book, |ogging aids passed and
courses steered, observing the helmsnman and, as tinme per-
mtted, observing the scope of the Decca radar on the port
side of the bridge. The helnsman, was steering true courses
by hand tel enotor.
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At 0054speed was changed to full ahead. Southanpton Shoal
Light (LL 795) was abeamto port at 0.6 mle at 0103. At
0108 speed was reduced to half ahead. Wen Point Blunt was
abeam to starboard at 0111, at a distance of 0.6 nmile, the
master started a right turn to 260° to pass north of Harding
Rock.  The bow | ookout stationed on the foc'sle head at de-
parture from the dock was relieved at 0115.

Full speed ahead was resuned at 0116.2. At 0125 Harding
Rock Lighted Buoy (LL 653) was abeam to port at 0.2 mile.
After passing Harding Rock the master ordered a course of
231 degrees. At about 0131 the nmaster found by radar
observation that the vessel had been set sonewhat to the
north of the intended track and was 0.3 mle off Point Cavallo.
The course was changed to 220°. Wen three tenths of a nile
off Lime Point the fog horn on the point (LL 646) was heard.
At 0134 the engine order telegraph was put on half ahead.

At 0135 the master ordered the rudder hard right for a
course change to 265 degrees and al nost immediately there-
after amended that order to 270 degrees. Wile making this
turn the master switched the Raytheon radar fromthe 1 1/2
mle scale to the 5 nmle scale and the contact |ater identi-
fied as the ARI ZONA STANDARD was observed on radar at range
of .8 mile, approximately two points off the port bow The
radar presentation of the Raytheon radar, which was not qyro
stabilized, was sonewhat blurred by the swinging ship. The
OREGON STANDARD was on heading of 270 degrees by 0138 when
it was under the Golden Gate Bridge. The master intended
to meke a port to port passing with the ARl ZONA STANDARD.
The yellow | oom of the lights on the bridge span was visible
and the di aphone (LL 645) located in the center of the bridge
span was heard overhead. The horn onthe south pier of the
bridge (LL 643) was al so heard.

At 0138.2 speed was reduced to slow ahead. The vessel had u
to this point been sounding fog signals in accordance wth tﬁe
Inland Rules of the Road on automatic. Switching the fog
signal from automatic the master went to the port wing of the
bri dge and began blowing fog signals by hand. The master was
joined by the second nate 0 advised him that the contact on
radar was on the port bow approaching rapidly and that the
bearing was not changing. He had intended to be well north of
the center but found hinself in the mddle of the channel.

After obtaining a flashlight from the second nate the Master
went over to the VHF radio telephone, switched it from channel
10 to channel 16 so he would have been able to call the AR ZONA
STANDARD. The approaching vessel appeared out of the fog at a
di stance of approxinmately 250 yards about 2 points on the

Port bow. Twowhite lights, the masthead and range lights,
were seen first and then the green running |ight. Ful |

astern was rung and the general alarm was sounded. The
collision occurred at 0141 with the OREGON STANDARD meki ng
approxi mately three knots headway. No whistle signals were
heard from the ARI ZONA STANDARD.
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7. The ARI ZONA STANDARD was bound from Estero Bay, Calif. to
Richmond, Calif. with a cargo of San Joaquin Valley Heavy crude
oil and a draft of 31 feet forward, 31 feet aft. After en-
countering fog down the coast about 25mles south of San
Francisco the ship started sounding one prolonged blast every
two mnutes. The vessel continued to sound this fog signal
prescribed by the international rules of the road until she
passed the line of demarcation into inland waters and started
soundi ng one prolonged blast every minute. The ARI ZONA STANDARD
continued to sound this fog signal in accordance with the
inland rules of the road until the tine of collision. After
passing Mile Rocks the fog signals were blown by hand by the
second nate.

The approach to the nmin ship channel was nmade on course
343 degrees True. The engine speed was reduced from full ahead
to the full ahead maneuvering speed of 80 revolutions per mnute.
At 0049, the ARIZONA STANDARD heard the OREGON STANDARD report
to Harbor Advisory Radar on VHF Channel 18A that she had departed
Richmond Long Warf for sea. At 0058 and 30 seconds, the ARIZONA
STANDARD advi sed Harbor Advisory Radar on Channel 18A that she
was entering the nmain ship channel, bound for Point Oient. At
0059 and 30 seconds, Harbor Advisory Radar called the OREGON
STANDARD on Channel 18A, but there was no response. A re-
peated attenpt to call the OREGON STANDARD on Channel 18A at
0059 and 50 seconds was al so unsuccessful.

At 0100 with San Francisco Main Ship Channel |ighted
Wi stl e Buoy #(LL 625) approximately one-half nile on the
starboard beam the ARI ZONA STANDARD started a starboard turn
to enter the channel. At 0104 the ARI ZONA STANDARD was in
the main ship channel with Buoy #2 abeam to her starboard.
At 0107, San Francisco Miin Ship Channel |ighted Buoy #4 (LL
6_27?I was abeam At 0110, San Francisco Miin Ship Channel
Lighted Buoy #6 (LL 629) was abeam At 0114, San Francisco
Mai'n Ship annel Lighted Buoy #8 (LL 631) was abeam Wile
transiting the channel the red lights of the buoys on the
south side could not be seen visually, however the white
lights of the buoys on the north side wereobserved.

At 0116 and 50 seconds, Harbor Advisory Radar again called
the OREGON STANDARD, but there was no reply. An attenpt by
Har bor Advisory Radar to call the OREGON STANDARD was repeated
at 0117 and 10 seconds. At 0120, Harbor Advisory Radar advised
the ARIZONA STANDARD that “Radar Shows The ORE STANDARD
Passing North of Alcatraz, Bound for Sea”. The course of the
ARI ZONA STANDARD was at this time, changed to 065 degrees True,
to line uP with the channel under the CGolden Gate Bridge. At
0125 the | ookout reported the loomof a flashing light onthe
starboard bow. The master deternined that the |oom was from
M1l e Rocks Light (LL 640), which was at a range of 1 mle on ,
radar, three points on the starboard bow. Approxi mately two
mnutes later, before conmi ng abeam of Mile Rocks, a contact
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|ater identified as the OREGON STANDARD was observed on radar
in a position approxi mately one-half mile off Point Blunt. The
chief mate of the ARIZONA STANDARD nmade a plot of three
positions of the OREGON STANDARD with a grease pencil on

the PPl scope, at increments of |ess than one-half mle.

The times of these observations were not noted; however they
indicated a relative novenment line of 264 degrees. Attenpts

by the ARI ZONA STANDARD to contact the OREGON STANDARD on
channel 18A, channel 10 and channel 16 were unsuccessful.

At 0130 the ARIZONA STANDARD had M1le Rocks Light abeam
at one-half mle. The course was changed to 056 degrees True,
and the engine was reduced to half ahead. Further unsuccessful
attenpts to call the OREGON STANDARD were nade by Harbor
Advi sory Radar at 0130 and 30 seconds and 0130 and 40 seconds.
At 0131 and 10 seconds Harbor Advisory Radar advised the
ARI ZONA STANDARD that “The present position of the OREGON
STANDARD is east of the Golden Gate Bridge 1 mile”. Soon
thereafter, when the OREGON STANDARD was approximately three
tenths of a mile off Point Cavallo the contact di saﬁpeared
from the radar scope of the ARIZONA STANDARD. By this time
the ARI ZONA STANDARD had passed abeam of MIle Rocks and was
about three-tenths of a mle further along her track line
towards the center of the Golden Gate Bridge span.

At 0138 and 50 seconds Harbor Advisory Radar advised the
ARI ZONA STANDARD that they “had been unable to contact the
OREGON STANDARD on 18A". At 0139 and 20 seconds (By Harbor
Advisory Radar Tinme) the AR ZONA STANDARD advi sed Harbor
Advi sory Radar that her position was one half mle west of the
CGol den Gate Bridge and that she had been trying to contact
the OREGON STANDARD. Soon thereafter the masthead Iight,
range light and red running light of the OREGON STANDARD were
observed agproximately two points on the starboard bow at a
range of about 300 yards. A hard left rudder order was then
given. The collision occurred approximtely one ninute |ater
(at 0140 by the ARI ZONA STANDARD S clock). At 0143 the engine
of the SS ARI ZONA STANDARD was pl aced at half astern. No
whistle signals were heard from the OREGON STANDARD.

8. The inpact as the vessels cane together was described

as a soft grinding crunch. It was not severe enough to

cause crewnenbers of either vessel to lose their footing

nor were any injuries sustained on either vessel as a result

of the collision. The ARI ZONA STANDARD, on a headi ng of

about 055 degrees, struck the OREGON STANDARD on a heading

of about 270 degrees, just aft of the foc’sle head, penetrating
the port side of the ship and rupturing #2 port, #3port and
#4 port tanks. Nunbers 3center and 4center remained intact.
The cargo from the damaged tanks spilled into the bay. Nunmber
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1 port and #3 center lost a small anmount of oil through
fractures. The overhang of the bow of the ARIZONA STANDARD
slid aft, shearing ullage trunks and external fittings from

the deck of the OREGON STANDARD. Danage to the ARIZONA STANDARD
was in way of the lower bow areas forward of the collision

bul khead.  The cargo tanks of the ARI ZONA STANDARD renmi ned
intact but there was some nminor flooding in way of the forward
dry cargo space.

Inmedi ately after the inpact the foredecks of both vessels
were illumnated and the crews were ordered to lay out fire
hose. The crew of the OREGON STANDARD cleared |ifeboats,
ready for |aunching. Har bor Advisory Radar and the Conpany
office were notified of the incident by radio tel ephone.
Communi cati on between the vessels was then established. After
exam nation of the damage the masters attenpted to back free
Wi t hout success. The vessels were securely |ocked together,
and drifting toward Angel Island on the flood tide. The star-
board anchor of SS OREGON STANDARD was let go with 9 shots of
chain out. The vessels continued to drift toward Point Knox,
draggi ng anchor until the arrival of several tugs which held
them cl ear of shallow water. Shortly thereafter barges and
oil renoval equipment arrived and an oil retention boom was
ri gged around the ships. The effectiveness of the boom was
at first inpaired due to the wheel wash of the naneuvering
tugs which caused oil to be washed fromthe boom encl osure.
The skimrers and the vacuum barges began to renmpve oil from
the surface of the water inmediately after their arrival on
the scene.

About 7 hours after the incident both vessels had shifted
or off |oaded sufficient cargo to change trim enough to permt
themto be separated. The AR ZONA STANDARD went to the Standard
Ol Dock to off-load. The OREGON STANDARD waited off Point
Knox for a favorable tide and then went to the Standard G|
Dock to off-load preparatory to gas freeing and repairs. Wi | e
at the refinery the boom was re-rigged around the vessel to
protect against further oil pollution.

9. The total amount of oil spilled from the SS OREGON STANDARD
was estimated at 20,000 barrels. There was no loss of oil cargo
from the SS ARI ZONA STANDARD. Due to the flooding tide at the
time of the collision oil flowed into and contam nated portions
of San Francisco Bay. Subsequent tidal action dispersed the oil
and caused contanination of adjacent coastal areas. Surface

and aerial surveys by the Coast Guard on-scene commander
indicated that oll contamination in the Bay extended eastward
from Yel l ow Bluff through Raccoon Strait to Bluff Point and east-
ward from Yellow Bluff to a linebetween Point Blunt and Al catraz
Island and from there to North Point in San Francisco. Traces

of oil were observed in South Bay extending to the Hunters

Point area. The northernmst movement of oIl along the coast-
line was to Double point near Kellam Beach in the Point Reyes
National Seashore area. The southernnost point was off Pillar
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Point in Halfrmoon Bay. The seaward extremity of oil con-
tamination west of the Colden Gate was approximtely
eight niles to the east of the Farallon Islands.

C eanup of the oil which reached the shore was effected
by crews hired by the vessel’'s owners, local authorities and
by volunteers. Methods used varied from enploynment of |aborers
using hand tools and straw to vacuum trucks and bul | dozers.
The work involved renmoval of oil from beaches and waterfront
areas and delivery of contaninated waterfow to designated
treatnent centers. On 20January the total |abor force
controlled by the vessel’'s owners was in excess of 350 hired
| aborers and 450 volunteers. There were nunerous other
volunteers working under the auspices of local authorities
and conservationist groups. Additional manpower and equip-
ment were provided by nearby military commands. Control and
operation of waterborne equipnent including barges, skimrers
and vacuum barges was al so exercised by the owners of the
vessels. Surveillance of Bay and offshore areas was conducted
several times daily by Coast Guard, conpany chartered aircraft
and other mlitary aircraft.

The regional and national response teans were activated in
accordance with the Hazardous Material Contingency Plan and
coordi nated assessnment, evaluation, and recording of the effects
of the spill and the progress of the cleanup operations were
made by the primary agencies. The persons principally involved
in notification, containment, countermnmeasures, cleanup,

di sposal, and restoration included representatives of the
Conmander, Twelfth Coast Guard District, Environmental
Protection Agency, California Fish and Game Departnent, and
the regional Water Quality Control Board. There was concerted
participation by a great nunber of national and |ocal agencies
and organizations. O her interested agencies were kept advised
of events by daily situation reports.

10. Aver?,\%e speeds of the AR ZONA STANDARD and the OREGON
STANDARD whil e navigating various reaches of the channel and
bay have been calculated from approximate positions, distances,
and running times established by the evidence. These speeds
are set forth in tabular form bel ow

ARl ZONA STANDARD AVERAGE SPEED OVER GROUND

Al D TI ME Al D TI ME M N M LES AV SP
suoy R 2’ 0104 Buoy R'8’ 0114 10 2.12 12.7
Buoy R'8 0114 Mle Rk Lt. 0130 16 3.75 13.8
Mle Rk. 0130 Col lision Pt.0140 10 1.8 10.5
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OREGON STANDARD AVERAGE SPEED OVER GROUND

Al D TI ME Al D TI VE M N M LES AV SP
suoy R2SS 0053 Sout hanpt on 0103 10 1.6 9.5
Shoal i ght

Sout hanpt on 0103 Pt. Bl unt 0111 8 1.5 11.2

Shoal 1ight

Et. Bl unt 0111 Hardi ng Rk 0125 14 2.3 9.75
uoy

Harding Rk 0125 Pt. Cavallo 0131 6 1.23 12.5

Pt. Cavallo 0131 Collision Pt. 0141 10 1.0 6.0

11, The novement of the OREGON STANDARD as observed by Harbor
Advi sory Radar and photographs of the radar scope presenta-
tion were taken at intervals of approximately three minutes.
The ARI ZONA STANDARD al so appeared in the radar scope when
she approached the Golden Gate Bridge and cane into range of
the inner harbor radar. The average speed of the OREGON
STANDARD cal cul ated between observations recorded by Harbor
Advi sory Radar are set forth in the following table:

OREGON STANDARD AVERAGE SPEED OVER GROUND
BY HARBOR ADVI SCRY RADAR PLOT

TI ME RUNNI NG TI ME DI ST AV SPEED
0118:23 0130: 16 11 Mn 53 Sec 2.1 M 10.9
0130: 16 0133:11 2 Mn 55 Sec .5 10.2
0133: 11 0136: 07 2Mn 56 Sec A 8.

0136: 07 0139: 08 3 Mn 1 Sec .32 M 6.2

Harbor Advisory Radar, operated by the Coast Guard as an
experiment to investi 8ate the desirability of Harbor Advisory
. Systens in the United States, maintains surveillance over San
Franci sco Bay and the Bay channel approaches. Vessel novenent
information within the Harbor Advisory Radar area of responsi-
bility is provided over the navigation radio channel (18A)
fromU S Coast Guard Harbor Advisory Radar QOperations Center

| ocated at Pier 45. In general, traffic information is provided
for the channel segnent ich vessels are about to enter and in

response to vessels reporting their departures or passing a re-

porting point. Additional information will be provided only

upon request from a vessel or, if in the interest of safety,
such information is felt to be particularity neaningful to the
vessel.  Voluntary position reports are essential for sat-
isfactory operation of the Harbor Advisory Radar which nust be
able to conpare a position report with a contact in order to
identify that contact. There is no requirement that vessels
stand watch on VHF channel 18A. The Harbor Advisory Radio
Qper ations Manual recommends however, that the set be sw tched
on and tuned to the navigation channel (18A) in order that
contact can be made with any vessel sighted and a safe passing
ar ranged. The masters of both the SS OREGON STANDARD and the
SS ARI ZONA STANDARD were aware of the provisions of the HAR
operations manual .
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CONCLUSI ONS

1.  The casualty was caused by faulty navigation of the
SS ARI ZONA STANDARD and the SS OREGON STANDARD. Bot h
vessel s proceeded at an inmoderate speed in dense fog and
failed to keep to the starboard side of the channel prior
to the collision. There were several other factors that
may have contributed to the casualty.

a. Failure to establish radio-tel ephone communication.

Although the vessels were equipped with conpatible
radio equi pment, and both masters were aware that the other
vessel would be navigating in the area, the radio-tel ephones
were tuned to different channels.

b. Navigating narrow channel in dense fog.

Both vessels were committed to navigation in the
channel by the masters, also acting as pilots, with full
knowl edge of the conditions of reduced visibility.

c. Failure of OREGON STANDARD to meke timely radar
contact .

The OREGON STANDARD was approximately 1/10 of a
mle fromthe Golden Gate Bridge before the AR ZONA STANDARD
was observed on radar at a range of aﬁproxi nmately 8/10
of a mle. The sharp right turn of the OREGON STANDARD
before passin? under the Golden Gate Bridge may have been a
contributing factor in the failure of that vessel to pick up
the ARIZONA STANDARD on the Raytheon Radar which was not gyro
stabilized, however, the presentation of the gyro stabilized
Dre]ccah_Radar shoul d not have been blurred by the swinging of
the ship.

d. Loss of radar contact by ARIZONA STANDARD.

At a position about 1 1/2 miles from the Golden Gate
Bridge the ARI ZONA STANDARD |ost radar contact with the OREGON
STANDARD at a range of approximately 2 1/2 niles. There is no
evidence of radar equipnment failure and the interference by
the bridge span as the radar imges of vessels passing under
the CGolden Gate Bridge nmerge with the imge of the bridge span
is only momentary. The blanking effect on the radar presenta-
tion of the inbound vessel caused by the high |and mass at
Line Point near the north end of the bridge was not a material
factor in this case since the vessels were in line of sight.
This masking effect persists until the ship is approxinmately
1 1/2 mles from the CGolden Gate Bridge when Pt. Cavallo shows
up as a single distinct pip resenbling a ship contact.
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2. There is evidence of negligence on the part of the masters
of both the ARI ZONA STANDARD and the OREGON STANDARD for fail-
ure to go at a noderate speed in fog, and for failure to renmain
on the starboard side of a narrow channel. Failure togoat a
noderate speed in fog is a violation of Article 16, of the In-
land Rules of the Road, and failure to keep to that side of the
fairway or channel which lies on the starboard side of a vessel
is a violation of Article 25 of the Inland Rules of the Road.
Thi s evidence of negligence and violations of the Inland Rul es
of the Road has been referred to the Commander, Twelfth Coast
Quard District for appropriate action under the Revocation and
Suspensi on provisions of RS 4450, as Anended.

3. The casualty mght have been prevented:

a. If the master of the OREGON STANDARD had started his
right turn to line up with the channel under the bridge in
sufficient tinme, or had otherwise directed his course to assure
that his vessel would remain on the starboard side of the
channel instead” of in the mddle of the channel.

b. If the master of the AR ZONA STANDARD had set his
course to take his vessel closer to the South pier of the
CGol den Gate Bridge, instead of making good a course down the
m ddl e of the channel.

c. If comunications on the radio-tel ephone had been es-
tablished in order that the vessels could have ascertained
the course and intentions of the other. This would have allowed
the vessels to take evasive action to prevent both vessels from
passi ng under the Golden Gate Bridge inthe center of the channel
at the same tine.

do If the ARIZONA STANDARD had been picked up on radar
at a distance greater than 8/10 of a nile, in sufficient
time for the EGON STANDARD to take evasive action. C oser
attention to the PPl scope, better adjustment of the radar,
operation of the radar at intervals on a greater range scale,
and an additional radar observer nmay have facilitated earlier
radar contact.
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RECOMVENDATI ONS

1. That effort be continued to obtain legislation requiring
the installation and use of bridge-to-bridge radio-telephone
equi pment onall merchant vessels in the navigable waters of
the United States.

2. That the Harbor Advisory Radar be continued if |egislation
is passed to require bridge-to-bridge radio-tel ephone com

nuni cati ons. The value of such Harbor Advisory Radar is greatly
enhanced when it is used in conjunction with radio-tel ephone
communi cations between vessels.

3. That further investigation be conducted under the Revocation
and Suspension provisions of RS 4450, as Amended, concerning
the licenses of the masters of the SS AR ZONA STANDARD and the
SS OREGON STANDARD.

/ . E. GOULD, USCG
Chai rman
(‘L
_AL‘W
. T v ’ , USCG
Member

W‘ﬂtﬁ%?ﬁs—mcc

Member & Recorder

47214
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Attachment 7

3. Torrey Canyon- A polar case in accidental oi | pollution*®

Torrey Canyon has two claims (at least) to being a polar case in accidental
oil pollution, namely (i) thatit is thenmost costly tanker accident to date,
though not one suspects for al time, and (ii) that it represents a classic example
of an accident in circumstances where property rights were very much on the
side of the polluter. A brief review [Beynon (n.d.)] of this important. watershed
in the international treatment of accidental oil pollution by tankers provides
aninvaluableinsighti nt o the conceptual mattersraised above and auseful -
basis for evaluating subsegquent actions both at the national and at the inter-
national level.

On Saturday March 18th, 1967, at 08.50 hours, the Torrey Canyon, en route
to Milford Haven with 119,000 tons of Kuwait crude oil, ran aground on
Pollard Rock, part of Seven Stones, approximately 11 miles south-west of
Lands End at a speed of 16 knots, rupturing all six starboard tanks, as her
Italian master, anxious not to miss high tide at Milford Haven, attempted a
short-cut between Seven Stones and the Scilly Isles and misjudged his position.
This commenced the most serious single case of oil pollution ever experienced
i n European waters. For approximately 30,000 tons of oil spilled out from the
Torrey Canyon at the time of the grounding, a further 20,000 tons spilled out
during the following seven days of high seas and gale force winds until March
26th when the ship’s back was broken on the rocks, releasing a further 50,000
tons. By March 27th, the British Government abandoned all hope of a salvage
solution and a bombing exercise was mounted between March 28th and March
30th in a partialy successful attempt to burn the remaining 19,000 tons of oil.
Torrey Canyon oil proceeded initially to pollute extensively some 100 miles of
British coastline until early in April a ‘fortuitous’ shift in the prevailing wind
swept it seawards eventually to pollute the holiday beaches of Guernsey and
Brittany. In Britain, France and the Channel Islands, Torrey Canyon oil
pollution became overnight a major political and economic issue.

“For 5 detailed cost analysis of the Torrey Canyon alfair, sce Burrows et al.(1974b),
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In a separate study [Burrows et al. (1974b)], we have evaluated in some
detail the cost both for Britain and for France, in terms of 1967 prices, °of the
Torrey Canyon grounding. The cost data derived are subject to fairly wide”
errors bars and are to be viewed as approximations only to the real costs
involved. Furthermore, it proved impossible despite careful application to
attribute monetary valuations to the ecological damage sustained as a con-
sequence of Torrey Canyon oil. Nevertheless, a number of important policy
implications appear to flow from the ‘cost of damage’ estimates and therefore
the cost data are reported in this study as table 1.

Table 1
The cost of Torrey Canyon.

Internal cost £ million

wThe hull of Torrey Canyon 5.89

(b) The cargo ) 0.60

(c) The salvage operations 0.05

6.54

External cost of prevention and control (U. K.)

(@) Thecost of avoiding coastal pollution 2.00

(b) The cost of clean-up 2.70

4.70

External cost of control (France and Guernsey)
Mninum estimte based on conmpensation clains 3.00

External cost of damage =
Extensive but unquantifiable

Total quantifiuble cost ) 14.24

The real significance of table 1 is not to be found in the global cost estimate
of £14.24 million for the Torrey Canyon grounding, nor even i n the minimum
estimate for external costs of prevention and control of £7.70 million, though
these are startling enough even in terms of’ the inflated standards of 1973.
Rather it lies in the comparison between the insurance value of the Torrey
Canyon and its cargo (£6.49 million) and the ex-post cost of preventing and
controlling the ail-spill (£4.70 million for the United Kingdom alone and at
least £7.70 million for the United Kingdom, France and Guernsey combined).
Perhaps for the first time in maritime history, the cost of preventing and con-
trolling an oil-spill (without reference to the ecologica damage sustained)
substantially exceeded the value of the ship and cargo. The potential public

SWherever possible opportunity cost estimates Were obtained. In cases of  doubt, conserva-
tive estimateswer e applicd.



287

P. Lurrows et al., Accidental vil pollition by tankers 259

policy relevance Of thiscomparison for handling tanker accidents in the future
is further discussed in a subsequent section of this paper, as are the implications
for the mix of control techniques adopted at that time by the British Govern-
ment in its attempt to minimize coastal pollution. |n the meantime, some
discussion is necessary of the problems encountered in attenpts by the nationa
governments concerned to negotiate a compensation settlement with tile
owners of the Torrey Canyon.

Despite the very considerable costs imposed upon the United Kingdom,
Guernsey and French economies by the wrecking of the Torrey Canyon,
extreme difficulties were envisaged from the outset in obtaining any substantial
compensation from the tanker company concerned. For the Terre)’ Canyon
was owned by the Barracuda Tanker Corporation of Bermuda, a subsidiary of
the Union Oil Company of Wilmington, California, was chartered out by the
subsidiary to the parent company, was registered in Monrovia and flew the
Liberian flag, principally for fiscal considerations. The tanker owners, from
the outset, denied al liability for damage and relied upon the acknowledged
complexity of international law for their protection.

The property right problem was particularly treacherous for the damaged
nations in that the Torrey Canyon, owned by a foreign national, had grounded-
outside United Kingdom territorial waters. Maritime lawyers agreed that those
whose livelihood had been adversely affected could sue the shipowners in the
tort of negligence for compensation. But, under an international convention,
liability would be limited in British courts to 66 dollars per ton of tanker, i.e.,
in the Torrey Canyon case to a maximum of 4 million dollars or £1,430,000.
Furthermore, therewasar eal problem as to who should act as plaintiff, since
for ajudgment in tort, it would be necessary to establish a proprietorial interest
in the threatened coastline. The central Government could establish
no such interest, and although the Cornish foreshore was owned by the Duchy of
Cornwall, the Prince of Wales was a minor. It might be necessary, therefore,
for the Queen to sue to protect the rights of a minor.°®

In the event, the British and French Governments circumvented the legal
process by direct action — the twentieth century counterpart to gunboat diplo-
macy. The only substantial assets of the Barracuda Tanker Corporation were
the Torrey Canyon’s sister ships the Lake Palourde and the Sansinena. Writs

®The property right situation was further complicated by the defence put forward by the
tanker company (o the eflect that (i) all reasonable precautions hadbeen taken after the
grounding to prevent or minimise the discharge of oil and that ihe 11lowof oil to the beaches
had been the result of wind and tide and therelore was @n Act of  God for which they were not
responsiblein law, (ii) that if the Torrcy Canyon had not been bombeadit was probable that
the main bulk ot her cargo would have remained scaled in her cargo tanks and as such would
hay ¢ been innocuous, and (iii) that the British Government was not empovered ininternztional
Jaw to destroy aship w hich wasstillin the open sea and subject to the freedom of the high seas,
INw hich case the bombing was an ACt of State and any claim by Britain should BC madc against
the Republic of Liberia.
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against the Corporation were taken out by the British Government naming
these ships on May 4th 1967, and an additional writ was issued in Singapore.
On July 5th the Lake Palourde was arrested on behalf of the British Govern-
ment in Singapore harbour and was released on July 19th in exchange for a
bond of £3 million as security for the damages and expenses claimed by Britain
in its writ against the tanker company. Following suit, the French Government
seized the same ship in Rotterdam harbour in April 1968 and successfully
requested a security of £3.2 million against her own claim.

Following protracted negotiations, the underwriters to the Barracuda Tanker
Corporation on November 11th 1969 settled out of court for a total compen-
sation of £3 million to be divided equally between the United Kingdom (with
Guernsey) and France. Although the compensation received by the United
Kingdom represented only one-third of the cost of preventing and controlling
the oil-spill, without reference to the ecological damage sustained, the British
Government expressed satisfaction with the settlement — a sufficient testimony
to the parlous state of the property right situation at that time.



