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There is a curse called fossil fuel that some people despise, that some believe
indispensable, but that no one in power campaigns for its intelligent abandonment.
Coal is hailed as the dirtiest of all fuels, though it has been shown that it need not be.
Oil is wantonly set afire, yet no one comes forth accusing mankind of burning very
valuable and irreplaceable raw material. Natural gas is hailed as the cleanest and
safest, but it will explode readily and will kill by suffocation. In all this I am merely
invoking the mathematical theorem of “There are no free lunches.” That is, not until
we fully embrace renewable energy.
Puerto Rico has no endemic fuel sources. Therefore, major spillage accidents here are
the result of either importing fuel or exporting from storage. Such has been the case
with all our spills, including the MORRIS J. BERMAN barge spill, with a cargo of
38,846 barrels of Bunker #6, destined for Antigua. It parted its cable while under tow
by the tug EMILY, between 12:30 am and 4:30 am, hitting the rocks off Punta
Escambrón, San Juan, Puerto Rico, on January 7, 1994, eventually rupturing seven (7)
of its nine (9) compartments and spilling its cargo into the sea. The name Escambrón
comes from a shrub, Clerodendrum aculeatum (L.), common in dry and moist coastal
thickets in forests and tidal areas near sea level in Puerto Rico.
Substances travel over ocean highways that may be very valuable natural resources as
raw materials when properly contained while in transport, but which become toxic
wastes and hazardous materials in the event of a spill. Puerto Rico has witnessed five
major oil spills since 1968 and has had to deal with a total of 7.3 million gallons of
spilt material. These events impact fisheries, tourism, health, national historic coastal
monuments and maritime traffic.
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MAJOR OIL SPILLS IN PUERTO RICO
VESSEL

SPILL

OCEAN EAGLE

3.7 million g crude

ZOE COLOCOTRONI

1.5 million g crude

PECK SLIP

600,000 g Bunker

JULIE N.

1,400 g Bunker

MORRIS J. BERMAN

1,547,523 g Bunker

LOCALITY
Entrance to San Juan Harbor
(Boca del Morro)
La Parguera, Lajas
Las Cabezas de San Juan,
Fajardo
Puerto de Las Mareas,
Guayama
Punta Escambrón, San Juan

YEAR
1968
1973
1978
1990
1994

My first experience with a major spill came with the OCEAN EAGLE spill of 1968. I
was scheduled to give a talk on Sunday, March 3rd 1968, at a hotel on our north coast
and as I flew in from Mayagüez I had the rare opportunity of viewing heavy slicks
while approaching San Juan, and the OCEAN EAGLE tanker split in two at the
mouth of San Juan Harbor.
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Upon my return to Mayagüez I communicated my observations on the disaster to our
Chancellor, Attorney José Enrique Arrarás, who immediately authorized deployment
of our Marine Sciences staff to San Juan to assist in the disaster, and the construction
of a rudimentary facility on a trailer bed that we would use as our on-site lab.
On the following Monday, Marine Sciences staff flew over the wreck, the spill, and
the affected shoreline. Some of us remained following the spill uninterruptedly, and
by Thursday the Marine Sciences staff had a mobile lab on the eastern shore of the
Condado Lagoon.
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The lab consisted of a box with shelves and lab benches constructed over a trailer bed,
in addition to a power transformer that we had hauled for servicing the aquaria
aerators and other instruments. It also served as warehouse for our collecting gear and
other equipment. We had a limited but replenishable supply of fresh water for
washing and rinsing.
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I am showing you documents that are half a century old. No computers, photo shop
nor PowerPoint in those days.
We did some collecting along shorelines and nearby waters, as we did crude
bioassays of products that were being presented to the government as detergents,
dispersants, absorbents and adsorbents, and witnessed firsthand the pressures,
political and otherwise, that were being wielded in favor of “my” product as opposed
to “their” product.
Some of those pressures made their way into our field lab. A promoter of his wares
came to ask vehemently that we publicly state that his product was “less toxic” than
the others. It got so gross and demeaning that we had to advise him that the
bathythermograph on the shelf, roughly the size of a baseball bat, might wind up
becoming his rectal thermometer.
The authorities in charge faithfully honored our recommendations as to the usefulness
or potential hazard of each product.
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A detergent had already been applied at the San Juan Harbor. One of our salient
findings was on fish pathology and fish mortality in the harbor after the application of
the detergent. Nineteen days after the disaster, up to 95% of the arenque or sardine
Ophistonema oglinum showed lesions, some of which had progressed to such an
extent that vertebrae, ribs, or viscera were exposed. The internal anatomy also showed
some degeneration of tissue. The causative agent could have been (a) the effect of a
component of the oil from the OCEAN EAGLE; (b) effect by a toxic component of
one or more detergents used during cleanup operations; or (c) effect caused by a
fungus or bacteria pathogen. It is possible that oil or detergent components caused a
disruption of the mucus lining and natural scale protection, thereby allowing tissue
damage or infection to spread to the underlying tissue. Damage to this fish is of
particular concern, since it is the prime bait used by fishermen in the area.
Other findings of note were the assays done upon littoral sea urchins Echinometra
lucunter, Tripneustes esculentus and Diadema antillarum. Echinometra is the most
abundant of the littoral zone, and the most resistant to heavy wave action. Tripneustes
is not as abundant and not as resistant, and Diadema is found farther from the littoral
zone and in water of sufficient depth to avoid wave scourge. At detergent exposures
of one part per thousand (1ppt), Diadema died within 15 minutes, Tripneustes died at
1 hour and 35 minutes, and Echinometra died at 1 hour and 50 minutes.
Feeble tube feet response, stiffening of the spines, or collapsed immobile spines fallen
over the urchin’s tests were terminal responses observed beyond 24 hours, even at
detergent concentrations of 0.0001 ppt. Other observations of fish and invertebrates
were carried out as well.
Lessons learned during the OCEAN EAGLE:
No one wishes oil spills to happen. No one is ready for an oil spill. With increase in
tanker traffic there will be more oil spills, and spills could be of a greater magnitude.
A spill along the south coast of Puerto Rico, near La Parguera, could conceivably
destroy an area of unique tropical biological interest with its fine reefs and
luminescent bays. This would mean irreparable damage to the scientific community
and to the general public, as well as the extinction of unusual marine phenomena.
A spill at La Parguera, that of the ZOE COLOCOTRONI, did occur on 1973,
only five years after the OCEAN EAGLE.
###
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The MORRIS J. BERMAN.
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Almost half a century after the OCEAN EAGLE, during the MORRIS J. BERMAN
1994 spill I served as advisor to Attorneys José A. Tulla and Francisco Bruno, of
McConnell & Valdés, and the Caribe Hilton Hotel. We participated fully on behalf of
the hotel, and witnessed a full spectrum of thoughts and attitudes from all that were
intervening with the spill with varying degrees of authority. One of the first surprising
BERMAN lessons came from an officer in authority who advised us stating:
The fuel spilled was a low-level hazard.
The Volatile Organic Compounds (VOC’s) evaporated quickly.
Swimming in the oil requires a breathing device.
No problems for the Hilton’s tourists were envisioned.
The most important safety precautions were
(a) not to put oil in one’s mouth, and
(b) wash thoroughly (decontaminate) when done.
Words of wisdom indeed!
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Agency intervention during an oil spill is often uncoordinated and senseless. An
officer from a local government agency visited us at the Hilton late one evening. He
met us at the lobby and advised us that the stench of oil was so strong that he was
going to recommend that the hotel be vacated. After some vigorous pleading from us,
the official agreed to accompany us to the second and third floor levels. There was no
oil odor there, and it is above these levels that the hotel guest rooms are located. The
hotel was not ordered to vacate its guests.
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  to	
  the	
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  (MC-‐V)	
  
No one is fully ready to combat an oil spill. Thirty-some hours after the grounding of
the MORRIS J. BERMAN there was still no boom deployment to protect the Hilton
cove from the open ocean and the oil leaking from the barge. When we pleaded with
someone high in command of combating the spill to set a boom across the Hilton
cove, the reaction was that it would be a waste of time and material because the oil
would come in anyway, the barge was still there and it could leak further, and that he
would rather use his money and material where it would do most good. We were told
that if we wanted a “cleanup show” he could stage one, but that it would be a waste of
time and money to undertake massive cleanup while the barge was still there and still
leaking.
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A number of briefings to which we were invited turned out to be more press
conferences than operational briefings.
We may ponder upon the causes of major oil spills, but the real underlying reason is
man’s wanton energy hunger, even while energy is something we wastefully discard
by leaps and bounds. There is energy out there that would cost us nothing, but that we
are doing little or nothing to harness. We keep seeing statistics that indicate that most
of the world's population live in areas with insolation levels of 150-300 watts/m², or
9

3.5-7.0 kWh/m² per day; that the actual power rating per 17.6 sq.ft. solar panel is 265
W; that the amount of solar energy reaching the surface of the planet is so vast that in
one year it is about twice as much as will ever be obtained from all of the Earth's nonrenewable resources of coal, oil, natural gas, and mined uranium combined; and that
the efficiency of photovoltaics today is about 20% and in experimental photovoltaics
it can be as much as 40%. There are similar statistics about harnessing wind, ocean
kinetics, ocean thermal, molten salt energy storage, geothermal energy and others.
Who is telling the truth? Are all those liars out there? I don’t think so. I think we are
all hostages being constrained by vested interests that politically control energy
policies. And we all lie calmly while being fleeced. We are also victims of politicians
and labor unions. We must revisit our views about energy and the environment.
The intent of the Environmental Impact Statement is that there be a review process
that would allow us to ponder upon how the environment may be affected by any of
man’s major activities prior to the enactment of any project. We all know that even
man’s breathing has an environmental impact, so clamoring to prevent environmental
impacts through a permit process requirement may be an exercise in futility. The
epoch’s most advertised environmental impact, which brings with it the monster of
sea-level rise, has been ascribed to man’s wanton production of CO2 through fossilfuel burning and the subsequent atmospheric warming that an increase in CO2 might
provoke. Some call it climate change. Others call it “global” warming. When I was in
graduate school, the fear wasn’t warming. It was cooling.
Initially, man’s respiration had not been taken into account. It was not politically
correct to mention curtailing population growth. Since that growth was coming
mainly from developing countries, no United Nations Panel would be willing to
suggest constraints against their population growth.

All sources of CO2 in gigatons per year.
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We must put our feet firmly on the ground as Earth’s stakeholders, turn the procedure
around, and completely switch paradigms. We should have every jurisdiction embark
upon the preparation of one document: its EIA, or Environmental Impact
Allowance (or Deferment, or Concession, or Waiver). Each government must
review its coastal and marine natural resources and decide upon their use for
renewable power generation. At least one ocean-dependent renewable power
generator could be devoted exclusively to hydrolysis for the generation of hydrogen,
the perfect fuel, which upon combustion recycles back to water.
Each jurisdiction must decide where it wants to go and how to get there on its power
generation needs using renewable energy. Since every human activity has an
environmental impact, there should be a pondered assessment of how much
environmental impact we are willing to allow, accept, tolerate or admit, and where.
Then, assume full responsibility for our assessment and don’t ever look back. We
must give quasi-constitutional standing to our resource assessment, and make our
Environmental Impact Allowance reviewable and renewable only at fifty-year
intervals, or two generations away.
Then we can forever abolish the requirement of the Environmental Impact Statement
(EIS) and permanently remove it from the permit process because our
Environmental Impact Allowance now becomes our senior environmental impact
statement and our major planning document and determines a priori what can be
done, and where, and to what extent. In a sense, our Environmental Impact
Allowance then becomes our master plan and invites projects where they have
already been blessed and permitted a priori by the plan. Housing goes here, tourism
goes there, industry here and mariculture over there. That would also include our
wind turbines and the siting of our solar panel expanses, which in some islands and
with a little imagination might double up as excellent rainwater catchment devices.
The siting of other renewable energy projects must also be considered.
Puerto Rico, as an example, has no natural lakes. Our reservoirs are all man-made and
intended for irrigation and hydroelectric power generation. Today, our power needs
exceed all possible hydroelectric available potential.
Yet the sum of the surface areas of all our reservoirs is over 2,897.6 hectares.
Photovoltaic power stations generate one megawatt of rated output per hectare. If we
were to cover our reservoirs with solar panels by placing them over the water surface,
we could generate half the 5,840 megawatts required to satisfy our island’s power
needs, independent of fossil fuels, and without impairing any farmland acreage.
Evaporative cooling would allow the panels to increase their efficiency by up to 20%.
Time and technological advances might give us better power output per panel area.
Reduced sunlight at the surface of the water would reduce water hyacinth growth,
which is a problem.
And, please, don’t ever allow the argument of “our technology isn’t there yet.”
President John F. Kennedy went before Congress on May 25, 1961, and stated, “I
believe that this nation should commit itself to achieving the goal, before this decade
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is out, of landing a man on the Moon and returning him safely to Earth." When he
said that, the technology wasn’t there yet either.
We have served in other oil spills elsewhere, and I would like to comment on the
grounding of the Korean HYUNDAI NEW WORLD in Saõ Luiz, Brasil, during its
maiden voyage, on March 31, 1987. The spilled material here was the ship’s own
fuel.
The harbor channel in Saõ Luiz requires that the ship’s captain start turning his ship
as he approaches the channel marker. The harbormaster started turning the ship after
the channel marker was at his stern. The ship ran aground in a harbor where there are
ten-foot tides.
I came aboard the HYUNDAI NEW WORLD as it was listing and squarely sitting on
the bottom, and I was able to enter the bridge. No movie that I have seen has ever
come near that command center where all the warning alarms were responding to the
disaster at the same time. The blinking lights of different colors, the bells and
whistles, the horns, the sirens, the recorded messages talking to one another, was a
science fiction nightmare cacophonous symphony at its best. I will always remember
that room.
What we must learn:
The only way to prevent oil spills at sea is to stop sending oil to sea. We can stop
sending oil to sea when we fully embrace renewable energy, which abounds, but we
do not harness it. Cheap —free— energy surrounds us, but we are blind to it. Here in
Puerto Rico, importing fuel means exporting money which will never return. It is a
one-way trip towards impoverishment. We all know it.
But we have chosen to do nothing.
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