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Oil in Troubled Waters

Facts and Fallacies about Marine
Petroleum Exploration and Development

Peter Purcell

Summary

After air and water, pelroleum is one of the most essential products for human
life as we know it. On a personal level, its by-produeis—{rom petrol and per-
spex to pantihose—are important items for our everyday lives. On a global
scale, oil and gas provide 62 per cent of the world's power and have secured the
wealth and health of billions of people this century. Over the next century, vil
and gas hold the key to the wealth and health of billions more.

Yet petroleum is viewed by many people as more pariah than prize. Thirty
years ago an oil well symbolised the prospect of national wealth and higher liv-
ing standards. The Australian petroleum exploration and development industry
stood then on solid ground. Today, for many people, an oil-well suggests black-
ened beaches and dead birds, and the industry is in very troubled waters.

The causes of that change in perspective are complex, but much of the current
concern about petroleum can be traced to inadequate public knowledge about
petroleumn, making it difficult to evaluate environmentalists’ misleading and
erroneous claims. This Buckgrounder offers some facts to counter these wide-
spread and well-publicised fallacies. It looks at the variety and range of pro-
ducts derived from petroleum, and their importance to our national economy
and daily routines. It discusses the nature of petroleum and the processes of
exploration and production, and their relatively harmless impact on the envi-
ronment. It shows that. despite severe local short-term damage in some
instances, oil spills have minimal, if any, long-term impact.

Unless we put fact before fallacy, and ground the laws we enact and the pro-
cedures we adopt on evidence rather than emotion, we will not care for the
environment as well as we intend, or provide for the future as well as we might.
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Introduction

Cifyhore oil explaration and production aotivitics
generally account for a very small postion of
marine pallution.!

The enviranmental affects of offshore oil drilling,

even without ac¢idents, are very damaging to the

marine environment.>

These statements represent opposing views in the
debate about the environmental effects of offshore
petreleum exploration and preduction. The majo-
rity of Australians belicves, or fears, that the sec-
ond stalement is correct; they probably see the first
statement as scli-serving industry propaganda,
and likely Lo be false.

Tt is, in fact, the second statement—-by the it
national corporation Greenpeacc—ithal is seli-
serving and falsc. The first statement comes from
Agenda 21, the action plan for worldwide sustain-
able development drafted at the 1992 United
Nations Conference on the Environment and
Development (UNCED) in Rip de Janeirol This
conference was widely touted by world leaders
and their environmental adviscrs as humanity’s
last chance to save the planet. One presumes, then,
that thoy considered the facts long and hard before
declaring that petrolenm exploration and produc-
tiun cause very little pollution.

For its part, the Australian Government would
have laken full notice of the excellent environ-
mental reeord of the industry in Australia: in 26
vears {to 1921) of petroleum exploration and prn-
ducHen in Comnicnwealth waters, 480,000,000
kilolilres of oil were produced and only 70 kilo-
litres spilt—an amount roughly equivalent to a
large backyard swimming pool.?

S50 why do most Australians hald the contrary
view? The petroleum exploration and production
industry hay served the nation well, both economi-
cally and environmentally, but is not seen to have
done elther. Its image in the popular imagination
ia that of an oil-stained bird; the companies are
seen by many to be earning huge profits from an
Australian resource, and laving waste the enviran-
ment in the process.

These images are cerefully preserved and
embellished by many environmentalists, and
given regular and widespread display by the gene-
rally sympathetic media. This activism is both

1 Agenda 21, United MNaticns Conference on Environmert
and, Development, Rio de Janeiro, 1992,

¢ Creenpeacs, “Section 45d an eavironmental threat”, The
Aulralion Nurses Journal, 21,3, September 1997, page 16,

31 Tepartment of Primary Incdusiries and Energpy, Accidens
ang oil spilis in de Conrnonowlth of Austrclio offdore dreas
connected with pelrolense explovation snd develupment acti-
mtles, ACPS, 21 May 1952,
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symptom and cause of changing public attitudes
tewards lechnology and industry generally, and
the petroleumn industry specifically. The public's
recepliveness to anti-petroleum propaganda
stands in striking conkrast to the enthusiasm that
greeted Australia’s first oil discovery at Rough
Range furty years ago. The reasons for that change
are complex bul draw substantial impetus from
the relative affluence of society today, and the
different perspectives and paradigms such afflu-
ence sponsara. [t is ironic that the discovery and
development of Australia’s own petroleum sup-
plies have been an importanl contributor to that
affluence.

To the cxtent that these concerns and fears are
cmational and psychological, they are not easily
allayed by rational arpument and statistics;
equaily, however, a better public understanding af
the facts and figures can only help. There seemns to
be little public appreciation of the variety and
range of products derived from petroleum, and its
importance to our national economy and indivi-
dual daily routines. There is very limited under-
standing of the nature of petroleum and little
knowledge of the processes of exploration, disca-
very and production, and their relatively harmless
impacl en the environment. There is certainly no
algnificant community understanding that oil
apills have minimal, if any, long-tenm impact.

The net effect is a public perception that bears
little resemblance to the facls, and must be a cause
for coneern 1o those who cure for the environment,
If individual and community apinions are being
determined more by emetion than evidence, then
the legislature may be similarly misled. Policy
based on misinformation and, particularly, disin-
formation, can only be bad policy.

This confusion at a policy level is already
cvident. The Federal Government may have
signed Agenda 21, but il is also the author of ever-
increasing legislation and regulation lo restrict
aceess for petroleum exploration in Australian
walers, with the implicit (and often explicit)
assumption that it will damage the environment.
One senses that, in many of the corridors of Lhe
environmental ageneics, thore is a lenging for a
moratorium on all offshore exploration.

This Backgrovmder has been written to encourage
a more balanced and complete view of petruleum,
and its role and value in our society. It covers a
broad range of topics, from Lhe origin of petroleurn
to its changing reputation in the popular imagina
ticn. There is particular emphasis on the economic
significance of petraleum, the ubiquity of its by-
pruducts, and the exploration and preduction pro-
cessgs and their environmental consequences. It
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also reviews the facts and fallacies concerning the
environmental impact of oil spilis on the marine
ConaYS e,

The interconnectedness of all things is a funda-
mental tenet of the so-called holistic’ view of Lhe
biosphere. Ironically, many who champion this
view scom to practise it poorly, and see petroloum
as an evil. They farget that it is an ancient part of
the binsphere, the recyeled biomass of past avons.
It may pollute the ocean locally and briefly, but it
is also a source of food there. It may contribute to
smog in the clties, but it has also contributed
greatly to the prosperous and free society we
enjoy. Unless we accept and accommedate that
duality for good and ill within all things, petro-
leum no more ar less than ourselves, we are
uniikely to serve future generations and the planet
itself as well as we intend,

Prize and Perspex

Daniel Yergin called his 1991 Pulitzer Prize-
winning history of the oil industry, The Prize*, not
for the petroleam itself but for the wealth and
power il accorded the nations and men whoe found
and controlled it. Tt has caused wars, as critics
charge—the promise and pursuit of wealth and
power always have —but to blame petroleum for
these conflicts is to tniss the point of the prize:
‘mastery itself, to quote Winston Churchill—the
control of one’s destiny.

This has been the century of polroleum. Ours is
the hydrocarbon society and we are hydrocarban
man. Petroleum and its myriad products deter-
mine how and where we live and work, how woe
communicate and travel, and how we relax, Dy
way af the motar car, it even provides seltings for
many of our courtship and mating rituals!

Yet, if this is truly the Age of Petroleum, we
know it not, Yergin suggested thal “we are so
dependent on oll, and oil is 50 imbedded in our
daily deings, that we hardiy stop to comprehend
its pervasive significance’. A 1990-91 American
Imatitute of Petroleum opinton poll showed that
the American public did recognise their depend-
ence on petroleum, and that they resented it.
However, the poll alse showed thal they were
focused on petroleum only as a source of petrol for
their cars. There was no real appreciation of the
numerous petroleuni-derived products in their
everyday lives.® Australians seems to have the
SAIME NAToW view.

4 1O Yerple, The Prize, Siman & Schustor, New York, 1991
§  This pobl of American consumers and epinion leadurs wis
vendueted bebween ey 1990 and March 15451

We all know that motor cars use petrol; what
we don't know, or don't netice, is how much af
the car itsell is also made frem: pelroloum: foam
padding, boaes, panels, and so0 on. We drive the
kids to basketball, resenting the cost of petrol, but
never noficing that the surface of the court, the
leams’ clothes and shoes, and the basketball itself,
are all pelrplewm-derived. 5o too the family refrig-
erator and washing machine, the house paint, cos-
metics, drups, perspex, pantihose and polyester
pyRmas.

Producis derlved irom petroleum®
Palroleumn Producls Derived
fraclions products
(Gases Avlametiva Walding gasas,

LPG relrigarants
Schanls Paint solvents, Adhesive lapes,
lacquer diluenls | cleaning fluids
Karosengs Aviaticn Juel,
lamp cii
Lubscants Trarsmisslon, Pelnting ink oils,
hydraulic, ede. watararoofing
Paraffin Med.cal ail, Hydraulic ailg,
casmetc creem | inseclicides
Waxas CQiniments, Hubtar, cancles,
UY creams food pres'vatives,
Petrolatums | Qlztment, Waterproofing,
lipstick corasion inhios
Residual olls | Industrial uel Blast lurnace fusl
Bitumens Haotmix Floor coatings
Coka Abrazives
Carbon black | Carben paper

A better appreciation of petroleum’s role on the
global slage is alao needed. World trade in pelro-
leum is larger than the trade in all the other com-
modities combined. This [s indeed the century of
ail. The weaith and health of billions of people
depend on it. So does the prospect of improving
the wealth and health of billions more: energy is
essential to raising living standards in the develop-
ing counltrics. Petroleum and natural gas supply
over 80 per cent of the world’s enerpy needs, and
will continue to do so for some time, We may be in
g transition periad o ather enerpey sources, buk it
is a long-term transition,

Calls for greater public transport, alternative
energy supplies and other initiatives to reduce
petroloum consumption have value, but are too
often simplistic in their limited vnderstanding of

& Ausiralien Instibube of Petroleum Ltd, Australia’s ail
intuatry, Melbourne, Auguat 1993,



the pervasive pregence of petroleum in the home
and workplace, and its basic role in national and
international economies. The transition to new
power sources such as solar cnergy must be
managed properly. Evolutionary change seems Lthe
most likely to maximise use of rescurces; the revo-
lutionary approach more ilkely to waste them, and
vivlate the principles of sustzineble develupment,

Drenouncing Western countries for dispropor-
tionate use of petroleum ignores the fact that
Western ideas and enterprise underwrote the tech-
nelogy to find it, and develop s¢ much from it—
which is net to suggest that peaple and crganisal-
ipns from Western countries, being as human as
the rest, didn’t seek their own advantage in doing
&0.

A better appreciation of petroleum’s ubiguity
and importance, whether in personal or global
terms, might be a first step towards correcling
petroleuny’s current image as a pariah in modern
society. It would help people to pul in belter per-
spuctive the anti-petroleum propaganda that is
increasingly thrust before them by environmental
groups and the media, There need be no lessening
uf their concern for the environment, but thers
would be a more balanced awareness of the risks
and rewards inherent in our search for and use of
petroleum.

Economic Importance to Australia

Australia uses about 650,000 barrels of petroleum
cach day; about 88 per cent for fuel and energy
generation (30 per cent for distillate and pelral, 4
prr cent for kerosene fuel, 11 per cent for electri-
clty generation, 23 per cent for heating, and 15 per
cent lo provide power for factorics) and 12 per
centt for petrochemicals, lebricants and plastics. In
1992, approximately 79 per cent of the national
requirement was produced locally.”

The economic {mpact of this domestic pro-
duction is two-fold: industry pays royalties and
tax on income earned from sales of oil and gas,
and the nation is saved the expense of having to
buy it abroad. Had we been abliged to iimport our
vil and gas requirements over the past 30 years,
the cost would have been about §120 billion for 0il
and $60 billion for gas. Instead, Lhe nalion bene-
fited from revenues approaching $100 billion. The
Australian oil and gas industry now contributes
nearly $3 billion per annum in revenue to the
Federal government, a significant centribution

7 Poter MoGregur, The Australian Petroleron Resource Baok,
Jelnt publication af the Australlan Insticate of Metralenn,
and the Australlan Petroleum Explotation Assoclation,
Auvrtralian Resource Boola, Victora, 1993
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towards the social and environmental program-
mes the nation enjoys.®

Over 90 per cent of oil productlon comes from
offshore ficlds. For the past two decades Lhe glant
oillields of the Gippsland Basin, deep below Bass
Strait, have provided Australia with near self-
suffigiency in petroleum, These flelds are now in
decline and the encrgy provinee of the future is
the vast Worth West Shelf, stretching from
Rxmouth Gulf in the south to Darwin in the north.
Production from otlfields there is now 35 per cent
of Australias total, and will increase significantly
through the 1990s. Ofishore fields also provide
most of Australia’s gas supplies.

The current decline in self-sufficiency in oil sup-
plies has serious consequences. In 1986, Australia’s
petroleum seli-sufficiency peaked at 97 per cent,
with a net cost for imports of only $44 million. Cur
Liguifiad Natural Gas (L.NG) export earnings that
year were $1.1 billion, Self-sufficiency is projected
to be 753 per cent in 1993 and 68 per cent in 2000,
The vost of imports in the year 2000 is estimated at
about $4 billion at today’s prices; import costs this
decade will be about $30 billion. For a nation
already so far in debt, the potential econpmic con-
sequences of that extra expenditure will be sigai-
ficant.”

To maintain the current level of self-sufficiency
into the next century, Australia needs to discover
aboul 2 billion barrels of oil over Lhe next
decade—more than double the discovery rate
achieved in the 1980s. That is, in spurting tberms, a
big ask. The Australian Petroleum Exploration
Arsociation (APEA) estimates that an investment
by Australian and international companies of $25
billion will be needed. The bast hope for the dis-
coveries is in the oftshore area, particularly on the
North West Shelf.

The goud news is that exports of LNG to Japan
from the giant gas fields of the North West Shelf
will help effset that import bill: earnings to the
year 2000 are estimated at §18 billien. It is likely
that these gas fields will also supply the Australian
market, as onshore gas supplies diminish and the
shift frem oil and coal to gas for power generation
mcredses. The indicgtions are that the North West
Shelf has enormous gas supplies, and their deve-
lopment for use and export should be a major
source of income to Australia over coming dec-
gedes—if that development proceeds.

& R Wells, "The recent pesformance of tiv ol and gas sector,
and multipie lang use in the fulure’, FESA Joursal, |une
1592, pages 446,

9 Shane Dush 2t al, Energy demiand and supply projections
Austrelia, 1952-93 15 2004-05, ABARE Keseurch Report
G322, Canberra, 1993,
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Maintaining the quality of life for Aostralians
requircs an acceleration of the offshore petroleum
exploralion effort, not an abandonment of it, as
advocated by Greenpeace and other environmeni-
alists, including some Government agencies. The
alternative is a slow but gignificant deeline in liv-
Ing standards. Seme environmentalista might be
quite happy with that; indeed, it might be their
aim. Il is unlikely, however, that the rest of the
public underslands the cost te them of such a

policy.
Petroleum as Natural Product

Petroleum—or crude eil {eil, for short)—is a natu-
rally oceurring liquid which varies in consistency
and composition from thick and black, like metor
gil, lo light and transparent, like petrol. (Petra-
leum’ is aften used ke include natural or petrolenm
#as, but here reflers only lo the liguld.} It is com-
posed mainly of various compounds of carbor and
hydrogen, collectively referred to as hydrocar-
bons—a term explorers use loosely for both
petroleum and natural gas. Petroleum also con-
tains trace amounts of ather compenents, includ-
ing sulphur compounds, nitrogen and oxygen, and
very low concentrations of metals such as vana-
dium, lead and nickel. These differences In com-
position reflect the origin and history of cach
deposit: the make-up of the original organic
matter and the temperature and pressure con-
ditions to which it has been subjected.

The current fixation on the perceived ‘cvils’ of
petroleum has obscured the fact that hydrocarbons
are & fundamenlal part of the carbon cycle in the
geosphere, and the elemental building blocks of
life on earth and perhaps elsewhere. Some scien-
tists spoculate that hydrocarbons came to earth in
a metecrite billions of years ago, developed into
plants, and set in process the evolutionary chain to
human life when the hydrocarbon ‘soup” in pri
mordial swamps was struck by lightning,

The rain forests may be the earth’s lungs, as we
are constantly told these days, but there could be
ne heartbeat without hydrocarbons. Carbon di-
oxide from the atmosphere and oceans is conver-
ted to living tissue by plands and organisms; these
dle or are eaten by other animaly, who likewise
live and die, consuming and being consumed. The
animals and plants return carbon dioxide to the
atmosphere while alive and, by way of bacteriul
decay, when dead. 1t is, in one moment, the photo-
synthesis of carbun dioxide into living tissue and,
in another, the oxidation of dead tissue, that com-
pletes the cyele and sustains life.

Throughout the earth’s history, a small amount
of organic matter {less than 1 per cent) has escaped
the ¢ycle because it has fallen into oxygen-defi-
cient lakes and oceans, been buried theres, and
converted to hydrocarbans of one sort ar anuther,
A minuscule amount (less than 0.05 per cent of the
1 per cent} is preserved in concentrated deposils
within the earth and ultimately converted o coal
ar oil or gas. Later uplift may expose these dopo-
sits, and the hydrocarbons are then oxidised back
into the cycle. Thuse thet have remained buried
are the fossil fuel resourees we depend on loday.

In this global ecosvstem, then, man’s oxplo-
ration for, and exploilation of, the fossil fuels such
as petrolewn are part ef a very recent loop in the
carbon cycle. The burning of foasil fuels returns to
the atmosphere the carbon dioxide that was
remmoved millions of years ago. The consequences
may be unclear, and the process controversial, but
it remains part af nature’s cycle--and none the
less for man’s involvement in it

Formation of Petroleum

Contrary to popular belief, petroleum doea not
gecur as vasl subimarine lakes and rivers. [t oxists
as microscopic globules in the pore spaces
between the graing within porous rocks such as
sandstone and limestone, Nor does it occur al ran-
dom lecalitivs anywhere in the subsurface: petro-
lecum is found only in so-called sedimentary
basins—depressions in the earth’s surface where,
over millions of years, greal thicknesses of sedi-
menlary rocks have accumulated. Nor do all
basing heve oil; its presence, particalarly in com-
mercial quantities, requires a complex chain ot
evenls and conditions: organic material in suffi-
vient quantity must be buried, then converted to
petraleumn, expelled from the source rock and then
‘trapped” in purous layers,

The conversion of organic materisl to petroleum
is a Inng and complex process. As organic material
degrades, complex molecules such as proteins
break down intu smaller simpler compounds,
mainly by bacteria and other micro-organisms
feeding on it These new compounds interact, dis-
solving and combining into cach ather, and re-
forming into larger complex molecules known as
kerogens which, as they arc buried deeper and
subjected o increasing temperature and pressure,
are eonverted into liquid and gaseous hydro-
carbons. Gas forms first; then ail, and finally gas
again,

The presence of oil or gas in an area is also
determined by the type of organic material preser-
ved within the sediments. Algae, for instance,



break down te form a kerogen that converts to oil.
By contrast, the arganic chemistry of most land
plants tends to favour the formation of gas.

The oil is squeezed out of the source rock by the
pressure of overlying rocks, and migrates into and
up through adjacent poraus layers until it is trap-
ped agalnst an impermeable layer (for example,
ghale) either in a dome-like structure or against a
fault. The vil can reach the surface if the reservoir
layer is exposed, or by leaking up faults and
microfractures.

Thesc specilic and complex condilions make a
commercial oil deposil, in scientific terms, a rare
event. Exploration, if it is to be successful, must be
conducted in areas where the geclogical condi-
tions have been favourable. Inevitably thal ceeurs
in areas, bath on land and offshore, that have
other valuable resources, be they ecological, eco-
nomie, cultural or whatever, and accommedalion
between the various uses and users is necessary.

The solution is not to prohibit cxploration and
developmenl in an area because of the other
respurces; just as the solulion is not to prohibit, for
example, tourism or wildlife preservation in
potentially oil-bearing areas. The solution reguires
the simultaneous or sequential use uf an area for
the different purposes—the so-zalled “multiple
land use’ concept.

Excluding exploration in areas with petroleum
potential denies the nation the use and value of
that resource, and incurs the economic cost of
purchase elsewhere. This violates the principle of
‘sustainable development’, as originally conceived
by the Brundtland Commission, and Incorporaled
into the National Conservation Strategy for Aus-
tralia. Tt is this balance between conservation and
development that has been abandoned, albeit
quite deliberately, in the subsequent redefinition
of “sustainable development’ as ‘ecologically sus-
tainable development’. The trend now scems to be
to remove the dreaded word “development’ alto-
gether and refer to ‘sustainable use’—thereby pre-
cluding the need to consider development at al].1?

Exploration for Petraleum

Natural seepages of petroleumn have been exploi-
ted by mankind for millennia, fer purposes as

10 Brian ). O'Brian, Matbenglisig ke Australion Encironstent:
The Agreements of 92 (IFA Policy Faper Mo, 23, April 1993
prescnis o denabled analysis of the “ecologlsing’ of the sus-
mingble development ptineiple. (O the 'unfartunate’ teron,
develapment, see (. Carleton Ray et al, Serine ard Estuo-
rine Erptected Areas: A Strategy for @ Mationa! Hepresantative
Syulem Witkin Austratian Coastel ord Marine Eatfrenmerds,
Consultanzy report for the Ausiralian Mationel Parks and
Wildlife Service, Canlwrra, 1993, pope 4.
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varied as lighting and medicine, by cultures as
diverse as those of New Guinea and Egypt. 'etro-
leurmn greased the whools of Roman chariots, scaled
the hulls of carly rafts and ships, and bound
together the stunes in the Tower of Babel and the
Great Wall of China. The English word naphtha-
lene is derived from the Creek naphiha, itself deri-
ved from one of the languages of the ancienl
Middle Last. The word petroleum comes from the
Creek peirg, stone or rock, and the Latin, oleam, oil.

Svatemalic exploration for petroleum began in
the lale nincleenth cenlury when whale il sep-
plies in the USA were diminishing and entrepre-
neurs saw ‘Tock oil’ as a possible alternative. The
early drilling was on surface scepages but scon
progressed to the dome-like geological structures
visible un the surface in many areas. Many of the
world’s first oilflelds were found this way.

The suriace foatures were nol always indicative
of the slructure at depth, however, and geophy-
sical exploration technigques developed. These
techniques, of which the seismic reflection method
soon became pre-eminent, were essential for the
move to offshore exploralion in the 1950s. They
are hased on the measurement of various physical
parameters of the earth, such as its gravity field or
acoustical response, and Lhe interpretation of the
results in terms of subsurface geclogical struchure.

The procedures and instrumentation of the
modern seismic reflectiun method are complex
and sophisticated, but the underlying concept is
ingeniously simple, essentially an acho-sounding
of the subsurface structure. An energy wave, arti-
ficially gencraled near the surface, penetrates
down through the earth, and is progressively re-
flacted back upwards by the different lavers it en-
counters. Scnsitive instruments called geophanes
record the vibration of this returning energy. In
marine surveys, these are contained in a plastic
cable, ofien several kilometres long, lowed behind
the survey vessel. By taking seismic soundings
along intersecting profiles and displaying the
reflected energy patterns side by side, the geophy-
sicist is able o construet cress-seclions of the
earth, and identify and map structures that might
contain oil.

None of these geophysieal lechniques confirms
the presence of il or gas; the only surs test is to
drill. Offshere, depending mainly on the water
depihs, this is conducted using a drill ship, a semi-
submersible platiorm, or a "jack-up’ rig. A drill-
ship is a specially-built ship, capable of drilling
through a hole in the hull. A semi-submersible
uses giant buoyancy tanks well below the surface
to stabilise the partly submerged platform. Drill
ships and semi-submersibles use anchors for posi-
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lioning, and maintain their position over the drili-
haole using computer-driven motors. The jack-up
rig is used in shallower waters, and as the name
suggests, has legs which rest on the sea floor and a
drilling platform that is then jacked up above the
water.

The rolary drilling technique used on oil wells
emplaya g drill-bil mounted on a string of steel
pipes which are screwed together using the tongs
and chains seen so commaonly in film coverage of
drilling operations. The bit is cooled by drilling
fluid, colloquially called ‘mud’, which is pumped
down the drill pipe and returny up to the surface
vutside the pipe, carrying with it the rock chips
{enttingss) cut by the bit. The weight of this flaid
also prevents any oil, gas or water encountersd
during drilling from flowing unchecked intc the
hole, and causing a blow-out,

Drilling technology and engincering are now
extremely profivient and safe, with computer-
linked down-hole equipment able to direct the
drill-bil preciscly, and transmit dala aboul the
rochks back to the surface. Down-hole monitoring
can provide instantaneous warning of pressure
changes, and trigger in the appropriate blow-out
prevention procodurcs,

Contrary to Hollywood tradition, a discovery of
oil is not sienalled by a blow-out at the surface, A
small amount of gas or oil may flow into the hole
and be seen ak the surface In the drilling fluid; the
cuttings from that laver may also show signs of oil.
Theee shows’ are very exciting to the explorers,
but pretty dull on the big screen--hence ilolly-
waond's prefetence for blow-outs! The significance
of these ‘shows’, and often the first real indication
of hydrocarbens, comes from the ‘logs'—electrical,
sonie, and radioactivity parameters measured
down the hole—which reveal the nature of the
riacks and the fluidy they contain,

If a discovery is made, there will be extensive
follow-up drilling and geophysical surveying
before lhe size of the accumulation and its com-
mercial significance can be established. Production
facilities will then be designed to fit the peological
and surface conditione, with a view to maximisoed
recovery of oil from the reservoir and minimised
environmental impaet,

Environmental Effects of
Exploration

Aeromagnetic and gravily surveys are conducted
uging airborne and shiphornge instruments, and
have no real impact on the marine envirenment.
Modern seismic surveys are also relatively harm-
less but this is not the public perceplion, and envi-

ronmicnlal propagenda certainly argues other-
WWiak.

Sume of the public concern may be a remem-
bering of surveving techniques of decades ago
when high-veloclty explosives were used to create
Lhe energy waves: the lethal impact varied wilh
different conditions and species but there was no
escaping the trail of dead [ish behind the survey
vedsels, This was g souree of Incressing concem to
industry in the early 19604, long before it became a
public issue, and research led to the invention of
olher energy sources, notably a cempressed air
cdlischarge, Explosives were quickly phased out: by
1069 they were used in only one per cent of sur-
veys worldwide; in Australia their ase in routine
survey work ceased altopether in 1970,

The so-called ‘air-gun’ is the energy source for
almest all marine surveys in Australia, Adr is com
pressed in a sleel chamber in the ‘gun’ and then
released instantaneously at ebout 6-10 metres
depth, sending, energy waves cut into the water
and down through e underlying 2arth layers.
Experiments have shown that its effects are very
local; fish show no effects at distances of 1-5
metres. Fish eges and larvas of some species are
injurcd if closer than 5 metres 1o the discharge;
othera show no effect as close as 1 metre12

During the 1970s concern developed about the
air-gun’s effecls on Cetaceae, the mammal family,
because of their use of echo-sounding for naviga-
lion and food detection, and perhaps comniuni-
cation, The large whales were, and are, of parti-
cular congern: some are endangered species and
thetr annual migralory roules oflen pass through
areas af petroleum exploration. This concern was
axploited by Greenpeace in their opposition be
BHF Petroleum’s exploration programme offshore
Victorin in 1991,

The evidence available, though mainly anec-
dotal {contralled experiments being difficult and
undesirable}, suggests that air-gun surveying
causes ne sighificant disturbance to whales, excepl
perhaps at very close quarters. Changes in head-
ing, hehaviour and respiration rates have been
observed within two kilometres of recordings of
air-gun noise bul whales observed during actual
surveys in USA waters, including a cow nursing a
calf, seemed unaffected.)? Observatiuns during

11 Peter Gill and Vera Hughes, ‘Liking alung’, Greenpaace
Awstralis Mews, 2,2, Aatumn 1997,

12 RP Warren, "Dishowe ofl and gas caplotation: wint ane
the environmental effects and do they justify lmitasions oo
arcoss in ooastal waters?, Tie APEA Jowranl, 29, 1, T9HD.

13 These 1983 reecrding experiments by C1. Lalme e o, are
cited in [WF Bowsseh and NN, Kabalals (eds), Losg ters
enaranmeslal effecis of offshare oil .Ej‘!ﬁlﬁdﬁ dealopmeni, Else
viey Applied Scienc, MNow York, 1957, The observationg by
K5, Gails (1981) dusing suzveys were dited Lo O Merce, The



surveya off the coast of Western Australia and
elsewhere reveal a range of reactions: some ani-
mals turn in towards the vessel and follow it for a
distance; others turn away; slill others show no
change in heading or behaviour et all,

Dolphins and porpoises seem to enjoy the com-
pany of vessels the world over and seismic survey
vessely are no exception. They often swim along-
side for considerable distances and, o the human
cve at least, appear lo be at play. There does not
appear to be any information regarding dugong, in
northern Australian waters,

Several whale species have suffered near-
extinction in order to supply vil and other items
for human use, and the current concern for thesc
animals is a welcome developmont. Al the same
time, however, some of the fears seem poorly
founded, i is, for instance, part of many people’s
fascination with whales and other Cetaceae, that
these mammals seem relatively intelligent. It
might show a more genuine respect for cetavean
intelligence te accept that, in the presence of dis-
turbing underwater sounds, they would simply
swim away!

Much of the current concern for nature haa bittle
to do with the reality of nature, and more to do
with the urban romantic image of it: whales are no
exception. They are net delicate beings in a noisc-
frec occan; they live in an aften noisy world, and
their auditary system routinely handles very large
pressure changes during underwater earthquakes
and ice-pack movemenls, as well 8z from diving.
They are alse obviously able to handle the enor-
mous instantaneous pressure changes associated
with jumping: when a large whale breaks the
surface and falls back into the water, it generates a
peak scund pressure of about 1.5 pounds/square
inch. This 18 the peak noise level at a distance of
about 5 metres from an air-gun. Whale songs,
moeans, and il slaps arve of similar intensity to the
nnise 50 metres from an airgun.!?

It i3 net surprising, then, that whales are
seemingly unconcerned by air-gun surveying. The
air-gun ‘pop’ banging agalnst the side of their
vessel reportedly concerned Greenpeace activisty
during surveys offshore Victoria in 1991, The facts
supggest that the ‘pup’ had no more effect on any
nearby whale than if it had, for its own amuse-

pivlogical effects of marine seismic acliviliss—s ltzralure
surpey, California State Undversity Peess, Hayward, 1584,
14 W] Rlehardson ef al., Effects of Qffshore Privoleum Opera-

Ifons ort Cold Walcr Marine Mammials: A Lireralure Raniem,
American Pewrcloum Institute Report, 1989 S M. Weng,
“Acgustic amblond nolse in the veean: spectra and sources,
Jowrmal of the Acowstic Suciely of America, 34, 1963, papes
1935-1854
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ment or theirs, jumped skyward and fallen back
into the ocean.

Environmental Effects of Drilling
and Production

A main public concern about potroleum explora-
tion and production seems to be that a blow-put
will cause a major oil spill. [ndeed, the image of a
rig with oil searing skyward and raining down
upon jubilant cilmen has become archetypal of the
industey. As an immage, however, it owes more o
Hollywood than 1o oil-ficld practice of the past 50
years or moze.

il often exists in Lhe subsurface at great
pressure and, in the early days, when wells woro
drilled with enly air or water in the hols, the il
could rush into and up the hole and "blow cut” at
the surface. For reasons of cconomy and safety, the
carly oilmen soon put a stop to that practice. The
ratary drilling technology developed rapidly,
including special drilling fluids with addilives to
control their densily and consislency, and counter-
balance the pressure of inflowing oil or gas.
Modern drilling rigs are also fitted with blow-put
prevention controls—complex systems of metal
clamaps and shutlers svhich can be used to seal the
hole if unexpeeted high pressures are encountered.

Drilling is an exploratory exercise in more ways
than one. Not everything can be predicted, but
most things can be prepared for. Companies and
government regulatory agencies are well aware of
the risks, and have developed pelicles and
procedures to minimdse them, Companies are nol
given permission lo drill an effshore well until
their blow-nut prevention and wil spill contingancy
plans are approved. If a pocket of higher pressure
cil or gas is encountered, the well ‘kicks’, as the
drillers say: the inflowing fluid or gas pushea drill-
ing fluié back out the top uf the hele. The appro-
priate procedures are followed {(for example,
increasing the densily of the drilling fluid), the
well is stabilised, and drilling proceeds.

There can be no denying that major blow-outs
still oocur, and cause loss of life, as well as severe
ecological trauma and economic loss. Fortunately,
the available technology and proper precautions
make thom very rare evenls. Sinee offshore drilling
commenced in Australia in 1965, there has not
becn a single oil blow-out. Six gas blow-vuts
peeurred during that time—five in Bass Strait and
cne in the Tunmor Sea. The Basa Strait blow-outs
were all cuntrolled relatively quickly; the Petrel
well in the Timor Sca {lowed gas for 15 months.
Only cne well involved any spillage of oil, and the
amount was negligible. 1t is a comment on improy-
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ing technology and safety procedures that four of
the incidents oceorred in the 1950s, one in 1971
and the Jast in 1934,

The statistics on oil spills frem of(shore explora-
tion and production in Australian Commonwealth
walers are shown in the table below. About 70
kilolitres of oil (440 barrels] have been spilt during
the drilling of over 1,100 wells and production of
uver 450 milllon kilolitres. In total, over 28 years,
this spillage is roughly cquivalont in size w0 o large
backvard swimming pool. The main spills have
actually oceurred in the lvading of fuel onto pro-
duction platforms; they had nothing to do with the
oilwell itself. There has also been somie minor
spillage in territorial waters in Western Australia
during Llhat perind.

Australian Drilling Record

Total number of Incidents on oifshore facilities
from 1985 to 1991, invelving apills 320 btres,

ar caysing injuty or damage T}
Platloren oil spills 27
Exphzsicns and fires 13
Blow-aui ]
Pipallne breaks and laaks 2
Olher B

Total number of wallz drilled 1.1C0

Total numbar of kilolitres
{parais) of ol produced

#80,050,000
{3,100, 200,0C0;

Tatal numpar of kilclitras

{barrels) epilt T {40}
Largesl single spll in kilelitres
{bammals) 10 {E3)

Bauron: TN Spls i the Covmmonwves!llh ol Ausiveia ofishars Bress
cavened wih Pelrotawn Exploraton and Develasyant Actalas.
Dapectment ef Pamery Induslles and Energy.

In addition to the oil spill issue, thore are con-
cerns about other discharges from the drilling and
production lacilities: sanitary and kitchen wastes,
drilling fluid, cuttings and produced water.

P'utrescible sanitary and Kitchen wastes are dis-
charged into the ocean but must be processed in
accordance with regulations set by the Federal
governmenl. Thia material is diluted rapidly and
contributes to the local food chain, without any
risk of nutricnt oversupply. All sulid waste mate-
tin] muat be brought ashore.

The cuttings are sieved out of the drilling fluid
and usually discharged intu the ocean. In shal-
lower waters they furm a low mound ncar the rig;

in deeper water a wider-spread veneer forms,
generally within one kilometre of the drillsite,
although this depends on a number of factors.
Some benthic (bottum-dwelling) organisms may
be smotherad, but this etfect is local and varlable,
generally limited to within aboul 100 mwires of the
discharge peint. Better-adapted organisms scon
replace them and slorm-driven wave activity fre-
quently sweeps away the matgrial,

Drilling fluid is alao discharged directly into the
acean. Most of the common constituents of water-
based fluids used in Australia have low-to-nil toxi-
city to maring organisms. Some addilives are toxic
but are used only in small concentrations and
infrequently. The small amounts of heavy metals
present have limited bioavailability, and biomag-
nification in the food chain is unlikely. Field
studies have shown that dilution is normally very
rapid, ranging to 1,000-fold within 3 metres of the
discharge point. At the Riveli-1 well in Exmouth
Gulf, the input was chemically undelectable 560
metres away. )

Oil-brased drilling fluide have a more toxic com-
ponent, and discharge to the marine environment
is more significant. However, they are used only
rarely in Auslralia, and the impact remains rela-
tively local, At Woodside's Morth Rankin ‘A" IMat-
form offshore Western Australia, the only facility
currently using oil-based fuids, the discharge is
diluted 2,000-fold within 1 kilometre downcurrent,
and undetectable bayond 200 metres either sicle,!®

In the event of a discovery, the presence of a
permanent production facility and the discharpe of
‘preduced water” are additional ceneerns. ‘Produ-
ced waler’ 5 the water associated with the oil or
ras deposit, and typically contains some petro-
leum, dissolved Crganic matier and lrace clements.
Mast produced water is effectively non-toxic but,
even when relatively toxic, is quickly diluted o
background levels. The impact occurs mainly
wlthin about 20 metres of the the discharge point,
but is obscrvable in some instances for about |
kilometre down-current.)” Government regula-

15 LM, Neff, Tolegal effecs of drilling Qluids, drill vullinps
and produced weler’, i DUF. Bossch and MM, Rabalais
(eds), up i, puges 460-338; information oo Kivel-1 frum
[. Lel"ravest et al,, ‘Bnvironmental Managemen: Prr-f_mm",
Patralenm Bxploration Permit EP 323, Repert for Minora
Resources WL, Perth 1994,

16 A, Chepwlzeen et al, "The fate of hydrocarbons associabed
with drilling from the Murth, Rankin "A” gas and conden-
wute platiormn, Westerr, Auatralla’, The APVA Journal, 33, 1,
1593, papes 36-394,

17 B.S Muddleditch, ‘Ecological affects of produced water
alflueats from afishore ol and pas production platforms’,
Cicean Mancgawent, 9, 3-4, 1984, pages 191-316; .M. Ieif &t
al., Fate smd Effests of Produced Water Liseharges &z Mearshore
Marine Walers, Amerlzan Pelreleum Institute Publication
Mo, 4472, Washingtom, 1559,
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tions limit the oil content allowed to be dis-
charged, and the produced water is treated on the
platforms to meet those spevificatinns, The dis-
charge puints are carefully selected to maximise
dispersion and dilution, and aveid any particu-
larly sengitive local environments.

In 1992, there were 31 offshore production
facilities in Australlan waters, including fixed plat-
forms and floating systems. Ultimately the best
teat of the real environmenlal effect of drilling and
producing vperations may be the response of the
environment to the fixed production platforms. In
many areas the platforms quickly become artificial
reefs, with the underwater suppaorts of the plat-
forms providing a range of habitats, from sea-
bollem to surface, and quickly colonised by a wide
range of marine plants and animals. In sub-
trupical areas, such as Australia’s northern waters,
complex reef systems develop in 5-6 years, and
support productive and diverse ceosystems. Fish
densities arpund the 4,000 platforms in the Gulf of
Mexico are 20-50 per cent higher than in nearby
areas.’® Anecdotal evidence from Australla’s
Morth Wesl Shelf suggests that the areas around
production platforms near Thevenard Island are
Favoured fishing spots,

Greenpeace claims that ‘oil drilling can cause
sericus and long term damage to the marine
environment.... The technology simply docs nol
exist to prevent or effectively cuntain blowouts or
oil spills that occur as a result of offshore drilling”.
Even allowing for their long-admitied policy of
‘extravagant postulating’? to promote their cause,
these statermnents are difficult to reconcile with the
facts.

The technelogy does exist, and is in use, and
gucreasful—as the safety record of the Australian
petroleum exploration and production industry
demonastrates. To suggest otherwise Is to argue a
knowably false argument and to invite harsh scru-
tiny af the motlves and the political and economde
agenda involved,

Petrolenam in the Marine
Environment

All of this is not to say. of course, that petroleum
does nat enter the marine environment and pal-

13 P.K. Dricesn, "‘Offshore vil platiocus: oo inveluable seolo-
gleal resource’, Froceedings of Coean 36 Conference, Marine
Technology Sodely, Waehingian, Seprember 19450

19 Haober Huonter, a member af the Ton't Moke Waves Com
mittes feam which Creeopeucs grow, desepibed tiir tactics
for manipeloting poblic vpiniun:

It's nut that we bad ever Led ... but we had palnted 2
rather extravagant sloture.... We never said thal's
what would happen, anly that it eould happen,
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lute it. The United States National Research Coun-
vil (MRC) has estimated that 2.2 million tonnes of
il enter the sea worldwide each year, but the fip-
ure could be as high as 8.8 million tonnes. 2" Statis-
tice are not available specifically for Australia. The
varipus sourcee of the globhal input have been
estimated as:

» spillage from marine transporl (48 per cent);

o municipal and industrial waste and run-pif

(32 per vent);
= atmospheric input (% per cent);

» natural seepages (8 per cent); and
» spillage from ol exploratlon and produclion
facilities (2 per cent).

These figures show that there is good cause for
concern about petroleum polluling the marine
envircnment. They make clear, however, that to
blame petroleum exploration and production acti-
vities is to miss the point entirely. Pollution from
shipping and from land-based activitics are by far
the: dominant sources of pollution,

The figures are alsc a valuable reminder that a
large amount of oil enters the oceans quite natu-
rally every yoar by scepage from submaring oil
deposils. Indeed, seepages are sufficiently com-
mon that aerial detection of associated hydrocar-
bon gases is an exploration technique. Estimates of
total global input from seepages vary greatly. The
NRC {igures mentioned above suggest 0,256 mil-
lion tonnes, kbut other estimates range to & million
tonnes; the US National Academy of Science has
suggoested O.b million tonnes as a compromisc
figure. An enormous oil-rich water layer disco-
vered offshore Venezuela in 1988 and traced to
submarine seepages there, contained an estimatad
onc million tonnes of oil, and can be taken as an
argurment for the higher figures.?)

Oil slicks and lar balls pointing to offshore il
seepages have been known in Australia for over a
century, with early sightings clearly pre-dating the
era of tanker transporl., Seepages are kinown in the
Bass Strait. Oil slicks have been found off South
Australia alter storm activity for many years;
gcochemical analyses show that these are mostly
weathered petroleum which, in the absence of any
producing fields, must come from local seepages,
Bitumnen stainings are common down the Western
Australian coast. Recenl geochemical analyses sug-
gest that they may be derived from Indonesian-
type crudes, possibly indicating aubmarine il

2 US Mational Research Council, O ia ke sea; inputs, fles
ered gffects, MoLona] Academy Press, Washington, 1985,

21 General statisties on seepages from K.ID. Wilkon ef ol
‘Matiral fearine oll seepage’, Science, 184, 1975, pages 857
265, Dt on Yenequelan soepuge rom R Harvey ¢l al,
“Obsservation of o subsucface oil-rich layer in the apen
uoiay, Seience, 2103, 1900, pages BS=1001.
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fransport akin to the Venezuelan oorurrence, per-
haps carried south in the Leeuwin Current22

These offshore seepages do not constitute pol-
lution; they are natural phenomena, and the ocean
accepts, adjusts and exploits them, as is Nalure's
way. The seepages function as local feod supplies,
supporting large colonies of petroleum-consuming
organisms, In the deep waters of the Gulf of
Mexicn, far below the level of photosynthesis,
similar soepages support unique chemosynthetic
ecosystems by providing the hydrocarbons for
tlssue growth.

Spillage from oil tankers is a major coniribution
to petrclenm pollution in the ccean, but more
tocused analysis suggests that the dramatic media
coverage of the major accidents distorts public
perception of their overall significance. Detailed
breakdown of the WRC figures mentioned above
shows that 13 per cent of marine il pollution
comes (rom tanker spills bul that 22 per cent is
related to rootine operationg, In some years, aod
within particular regions, accidents such as the
Exzon Valdez in Alaska and the Kirki in Western
Australia are major items In the oil-spill stalistics.
Overall, however, these catastraphic events contri-
bute less e, and are argnably less damaging than,
the routine spillage associated with dry-docking
and fuel oil transler, cecarring mainly in ports and
along shipping lanes. Based on statistical modell-
ing of oil spills in Australisn waters and ports, the
Australian Bureau of Transport Economics routi-
nely expects 40-70 spills each year.?? Short of a
drastic reduction in the consumption of oil in
Australia, it is difficult lo sce the logic in environ-
mental activism to limit il expleration in Austra-
lia. This could only require more shipments of
crude oil supplics through Australian walers and
ports, and increase the risk of spills.

Qil exploration drilling and production opera-
tions carry far less risk to the local and global eco-
system, including their human component, than
gil-transport operations. It is far safer Lo drill for
vil and pipwe it ashore, than ko have a tanker deliver
it to the port. This point is not made lo disparage
the tanker industry: over 3,250 ocean-geing tank-

22 DM, Mckirdy and Z. Horvath, ‘Gecchemisiey and signi-
Aeance of coastal Bitumen frem southern and northern
Australia’, The APEA Joninal, 16, 1, 1976, pages 123-133%;
R.C Sprigg and |.B. Woolley, 'Coastal bitumen in southern
Australia, with spaclal reference to observations at
Galbwond Teach, sauth-cast South Austrddia’, Transeripta of
the Boyal Socinly of South Australin, 86, 1982, pages 67-143;
T.J. Currey e al, 'Coostal Elicmens from Western
Ausitaliz—-long chistanee Iranspart by oocar currenls’,
Chrgenic Geochenistry, 18, 1992, pages 595601,

23 David G, Kay, “0Hl spill experience and risk in Ausiralia’,
Proceedings of the National i Spil Conference, Melbowrue,
Cictober 1587
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ers move over 1,100 million tonnes of crude vil per
year, with & historic spill rate of 0.01 per cent, and
impruving steadily; most operators are concerned
about pellution, and critical of the unscrupulous
few.24 The point is made only Lo remind those so
inclined that equating oil spills with drilling, and
ignoring the risks involved in shipping, is to mis-
read or misrepresent the facts, and policy so based
must carry an increased risk to the environment.

The different restrictions regarding petroleum
exploration and transport in Australia’s Great Bar-
ricr Reel Marine Park may be a case in point.
Concerns abnut ¢il pellution there were height-
ened by the Oceanic Grandeur tanker accident in
Torres Strait in 1570, Yet 1t is oil drilling that has
becn prohibited, while tanker traffic has continued
through the reef, with about 200 vessels per year
bringing supplies to Brisbanc and other cities.
There is also cxlensive use of the Fark waters by
commercial ships, fishing boats and tourist crafl.
An average of over une spill per week ocours in
the Park, mainly as a discharge of waste oll from
fishing boats. These are usually small, bul larger
ol spills from operational diseharge by conuner-
cial vessels were pceurring about every three
menths in 1991-92.%%

The relative salety records suggest thal the reef
would be safer with drilling and pipelines than
continued lanker passgge, not to mention uther
commercial and recreational use. Greenpeace
recently announced a campaign to stop tanker
trafflc through the reef area. Civen the current
indications Lthat wastc ofl from ships and boats is
becoming a more significant scurce of pollution
than tanker operations, consistency might require
acampaign against all maring users of the Park.

The public is understandably converned abuout
vil spills in Australian waters, particularly the
coastal zones, and State and Federal governmenis
reflect thal concern in their legialative and regu-
latory initiatives tu ensure proper protection of our
oceans, It does appear, however, that the concerns
have been misdirected by some environmentalisls,
wilhin both privale organisations and government
apencies, [ overstate the risks o the environment
inherent in petrolenm exploration and production
activities.

2% Australlan Instibute of Petredenm Lid, ‘O8] Jndustry—Ship
bispedtion Precedures’, 27 uly 1592,

25 Wendy Cruik, 01l spills In the Great Barrlor Reef ragion’,
Eroceedings International 1981 O Spill Compfervrre, American
Petrolewn Inslitute, Washivgion, 1391, pages 55-60; “The
effect of oll on Australlan marine environments with
partdzular referonce w the Creat Bardar Beef®, Proceedings of
Sptilican 1992, Austrullan Institute of Peiroleam Lid, bel-
Dviarpe, 1992
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There {5 also very common distortion of the
facts concerning the envirenmental impact of pet-
roleum on the oceans. Oil spills are presentad as
near-universally devastating events, extremely
destructive in every circumstance, with recovery
slow, if ever, ang Nature irrevocably scarred. It 15
a very emotipnal issue and, unfortunately, Facts
often have little to do with it. The truth is that oil
spills are very variable in thelr short-term impact
and have liltle long-term impact al all.

The Fate of Qil at Sea

Almost every reference to the marine environment
these days seems lo deserlbe it as fragile. The
implication seems to be that nature is on the knife-
edge of some delivate and precarious balance, and
powerless to enforce its own survival. (Environ-
mentalisls scem unaware of the arrogance inhersnt
in this percepticn.} The sea is also crucl, even bru-
tal; relentless in ita force and intolerant of intru-
ders. The notion of a harmless, fragile enviren-
ment upon which the invading petroleum will
wrizak havor is nonsense. There is no denying thal
the initial impact of an oll spill on the coastal zone
may be devastating to the local ecology and ecu-
nomy. The black oil scum, the reek of fumes, and
the litter of dead birds and animals are all visually
and emotionally disturbing. We must be careful,
however, nat to mistake the indtial conflict for the
longer war.

As soon as petreleum enters the ocean it is
attacked by the environmenl and will eventually
be consumed by it. Ultimately, the physical, che-
mical and biological forces arrayed against the
intruder will recycle the carbon and remove all
effective traces of the petroleum. The only ques-
tion 15 one of time; the cutcome never varies.,

The fale of the petreleum depends on Lthe phy-
gical, chemical and binlogical conditinong inherent
in the oil and the environment in which it has
intruded. The initial processes are spreading,
evaporation and dispersion into the water column.
The lighter, mare loxic components arc mare vola-
tile and evapurate relatively quickly, limiting the
volurne dissolving into the water. As spreading
proceeds, evaporation and emulsificalion increase,
raising the viscosity and inhibiting further spread-
ing. Finally, the nen-volatile, heavier fraction
begins to form tar-balls, and sinks.

Biodegradation of dissolved and dispersed oil
by surtace organisms becomes a significant and
cven dominant process after the first few days.
There are nearly 100 specirs of marine micro-
organisms which consume petroleum, degrade it
by metabelic oxidation, and excrele a by-product.

Erzirarznental Backgrounder

‘This faecal material sinks to the bottom where it 18
ingested and further degraded by benthic crgan-
15ms,

FPetraleumn-eating erganlams include bacteria,
fungi and yeasts, and are known from open ocean,
coastal and estuarine environments. The average
litre of clean sea water has abowt 10 potential
hydrocarbon-consuming organisms; in the pres-
ence of a major oil spill, and given the right con-
ditions, that community explodes to 50 million per
litre within a few days. These crganiama feed on
the petroleum, are themselves consumed by other
organisms, and s0 on up the food chain. In this
respect then, petroleum is like any other organic
materlal in the marine environment: a source of
food <€

It ey well be the uliimate example of petro-
leum’s duality in Nature that a spill may create a
oreeding and feeding frenzy, even as it is lethal to
other life. That 1s not an excuse for indiffcrence,
put it is & reminder that the werld is more complex
than the urban imagination sometimes allows.

0Ol Spills Ain‘t Oil Spills

That the sea defends itself by exploiting the invad-
ing petreleum does not lessen the need to prevent
oil spiils. The bleom of bacteria that feed on the
flpating oil may be a natural marvel, bul is no
reason for less diligence. At the same time, there is
a need for a better-informed position regarding oil
gpills, Like many other concerns about the global
environmenl, the issuc of oil spills is driven by
emotion rather than evidence,

No two pil spills are identical. To paraphrase
the well-known jingle: oil spills ain't ofl spills.
Some spills have relatively little effect, even
though the volumes invelved may be quite large.
Other smaller spllls can be quite damaging to the
lacal area, al least in the short term. The differen-
ces in environmenial impact are ultimately deter-
mined by a great number of factors.

The amount and type of oil are both very
important. The larger the spill, the greater the
potential impact. Lighter pils and refined products
have greater concentrativns of toxic compenents
and can have a greater environmental effect. How-
ever, their more rapid evaporation and degrada-
lion help minimise ecolugical and visual impact,
and the likelihcod of shoreline damage. For
gxample, a apill of North West Shelf oil would

26 [E Mbclke, O in the opeun: Mo shar? ans (oay terms frpacts of
a spilt, Conpgresslonal Hesearch Service Keport for Congress,
Washingtor, 19%0 [ bave made extensive wie of this excel-
lent paper i all seckions dealing with spilly,
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usually evaporate by 70 per cent ar more within 24
hours.

The location of the spill is importani on both
local and global scales. A spill in a cold enviran-
ment may be more harmiul than an equivalent
incident in the Lrepics: the colder temperatures
inhibit evaporation, slow down hiochemical pro-
cesaes, and lower the repencrative ability of
maring biuta.

Location also determines the envirommenl and
biota that wlill be affected. Diffcront ecosvatems,
like differenl species within a particular ecosys-
tem, are affected differently. MNearshore and
coastal environments, with their diverse and
abundant cormmunities are most at risk, Coral, sea-
frrass and mangrove ecosystems are of particular
concern. Many corals and sca-grasses are rela-
tively tolorant of oil, but pralonged expusure can
be lethal. Most corals regenerate quickly; sea-
prasses take from months Lo years. Mangrove com
munities are most susceplible: the limited tidal
and wave aclion does nol significantly flush ot
the oil, which ia retained in the sediments for a
lung time. Some of the most lingering effects of eil
spills are observed in the inter-tidal and littoral
environments. Sallmarshes contaminated by the
Amoca Cadiz spill in Brittany in 1978 took over 5
years to recover from the contamination.? Ly
contrast, the effect of even a large spill in open
waters can be significantly less and shorter-lived.

Fish kills of any significant size are rare, preso-
mably because the fish swim away from the conta-
minated area. Of greater significance is the fact
that plankton {floating erganisms) pepulations do
not seem to be significantly affected by oil spills,
In some instances there is even an increase inover-
all population, probably because the oil has
greater impact on predator zovplankton—though
their ranks are quickly rebuilt by reproduction and
migration. This is very important because the
plankton includes the eggs and larvae of a great
many benthiv organisms and fish, and are the
basic element of the marine food chain.*®

Benthic communities, including bivalves, crusl-
aceans and algae, show reduced diversity end
numbers when oil reachea the sea-floor by direct
leakage or sinking. The impact on these communi-
ties in low-energy environments such as mangrove
swamps or cstuaries can be locally severs and

27 B.]. Daca, ‘Recovery of Brittany coastel mnrshey in the eight
years following the Amoco Codiv incldonl’, Provecdings
American Petrolzum institute 1987 ONF Spill Conforence, 1987,
pagos 459404,

28 RE. Clarke, ‘The impact of vil pollation on marine pazala-
Hony, communities and ecosystome: a summing up’, Fhile-
sopvic Transaclions cf the Hoval Soeiely of Lortsdun, B 297, 1983,
pupes 245-258,
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regeneration can take vears; It is considerably less
in open waters.

The number and diversity of animals and kirds
in the area are obviously critical to the impact of
the spili on marine life. Birds lose buoyancy and
suffer from reduced insulation if covered with oil,
This is damaging to some specics and there iy
often a high mortality rate. Fur-bearing animals
also suffer loss of insulaticn, and ingestion during
grocming efforts can alsn be lethal, Whales, dol-
phins and segls suffer no thermal effects trom oil
coating (their insulation is by blubber lavers
beneath the skinj and there appears Lo be little
affect from short-term skin contact. The filtering
systems on baleen whales do not seemn o be im-
paired. It appears that some maring snimals detect
the presence of oil and avoid it.

The Himing of the spill is also significanl wis-d-vis
the changing oceanographic and metenrological
conditions in an area. Local wind and currents
help spread the oil and may drive the floating slick
offshore, as did the Leeuwin Current with the Kirki
spill offshore WA in 1991, On the other hand,
winds may drive the oil intg sensitive environ-
ments onshore, as occurred in 1969 at West Fal-
mouth, Massachusetts, where marshlands contam
inated wilh diesel took years lo recover, Sediment-
laden flood waters From seasonal raing can cause
ail to seltle offshore, thereby protecting more
delicate near-shore environments but obviously
affecting local benthic life. The timing also
influcnces Lhe impact on local animals and birds:
larvag and uysters are more vulnerable eatly in
their life cycle; seal communities, immediately
after calving; birds and turtles, during nesting 2

Clean-up metheds are now seen as a significant
component of the environmental Impact of a spill,
Sinking agents, for instance, may simply tranafer
the problem from surface to the ocean floor.
Dispersants can be very helpful in preventing
nearshore and intertidal damage bul de intreduce
an additional low-loxicity contaminant into the
environment. Hot-water scrubbing of rocky coast-
lines has a visual benefit, of emotional value to
residents and workers, but is destructive ol sur-
viving organisms. Nature itself is increasingly
recognised as the best cleaning agent.

These variables all contribute to the severity
and duration of the impact of an oil spill on the
maring environment, and nothing argued here
seeks to belittle the lerrible local and shori-term

28 L Walnwright, ‘Cuarront was hero in the ol spill saga’,
Sunday Tiwes, Dezih, § August 1991, page 2% H.L. Sanders
ot al, “Anetomy of an ol spill: lang term effects from the
prounélng of the barge Rorida off West Fulmaulh, Mawsa-
chusetts’, Jowrnal of Masfae Ressarch, 38, 1980, pages Z65-
280,
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effect that an ¢il spill may have. However, the
effect dx local and short term, and must be viewed
in a proper peespective.

Many environmentalists emphasise the need to
think globally, and argue for a ‘holistic® philo-
sophy. Yet few display anything of this in their
reaction to oil spills. There is litle acknewledge-
ment that a spill is no different from any other
disturbance of the ecosystom. Some of the local
arganisms are killed, but replacemant occurs natu-
rally, through regeneration or through opportu-
nistic species moving in, until diversily and stabi-
lity are re-attained.

The loss of individual animals does not mwan
the loss of 2 species. Oil-stained dead birds and
animals are distressing to most people, and obwvi-
ously regrettable, but the losses need to be viewed
in the context of normal annual martality rates,
Even when very large numbers are involved, as
can be the case with bird casualtics from large
near-shore oil spills, the figures need to be seen in
perspective. The deaths of “tens of thuusands’ of
birds from oil spills in the North Sea, for instance,
must be balanced against an estimated annual
death rate from natural causes of over 1,000,000,3t
Ower 5,000 sea otters were killed by the Exxon
Valdez spill, but the population was thriving two
years later, [n most instances the mortality figurcs
are not s0 terribly high, and recovery is relatively
quick.

There may well be changes in the relative
dominance of differenl specios in an area after a
spill. Ultimately each apecies will regenerate to Fill
whatever ecologica] niche it can claim and defend
apainst other species. Nature is warm and cuddly
only in the urban imagination. Some burrowing
bivalves are quite susceptible to il, for inatance,
while other burrowers feed on it and rapidly
colonise the oil-contaminated environmen: We
regret the contamination, and the bivalve, if it
could, would agree; the ¢il feeders pre perfectly
happy with their new and richer world!

The current focus on individual oil-caused
deaths and the visual impact of the spill scems to
guit the wrban conscience, but it distracis (rom the
broader view of the impatt on the ecosystem as a
whole. There is a vast amount of research and
monitoring needed, but Lthe considerable data
already available suggest that the effects of an il
spill on the ocean are relatively short-term, with
minimal, if any, long-term impact.

30 C.M. Dunnett, ‘00 pollulicn srd seabird populabion’, o
R.B. Clack ted.), Effects of Oil Pollution an Marine Popula-
1ions, Communities and [cosysiems, The Royal Society, Lon.
don, 1982, pages 229-243,
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Short- and Long-term Effects of an
(il Spill

The Congressional Eesearch Service of the USA's
Library of Congress recently reviewed the impact
of six majar oil spills, all chosen becauvse sulficient
time has passed for an evaluption of their lung-
term impact. Each of these spills received extens-
ive media coverage at the time and is still seen by
many people as having caused major and lasting
cnvironmental damage.

The spills have all had two life cycles:

One is the shor-term cycle generated by the

human environment, including the media and

alher interests (primarily affected individuals,

State and local governnents and envirenmental

gruups); the other life cycle is the bivgeo-chrmical

cycle af carbon and iis compnunds in the natiral
cnvironment. The former is generally given great
astention, the latter i3 rarely vonsidered outside of
the tecnnical and scientiéle literamere. Conse-
quen:ly, the parcsived fomict of an oil spill may be
litile related fo what ultiemtely Maseons 1o the ofl or

wo the interaction that the oil has on the affected

ared, but rather what 19 said abount the even: at the

time, This i significant pecause the public and the
policy decision makers can be fmfluenced by perceived
impact of grentsd!

The short-term impact of 3 zpill securs during
the first cycle and receives intensive and extensive
coverage, An oil spill is news: from the serious to
the sensationalist, the event is easy ‘copy’. The
photographs end television footage can be very
dramatic and touching: few imapes tug at the
urban heartstring like an oil-stained bird or seal.
With some spills, these lmages arc too caaily
found; with others, they are less representative
and may even be misleading. Yot they remain in
the individual and collective memory as arche
typal.

At some point, as the ¢nsis passes or another
breaks elsewhere, public and press attention shifts,
[nvestigalions and follow-up studies may take a
year or more. [t isn’t news anymore; no one is
interested. An announcement thet noe lasting
damage was done, if it gets reported at all, may
well be dismissed as a ‘cover-up’, allowing the
reporter to revisit all the emotion of those early
days.

A year after the Exxon Valdez spill, the city of
Valdez in Prince William Scund issued a state-
ment asking the press to avoid creating errors and
myths” when reporting the anniversary. They
pointed oul that the wikilife lost during the spill

31 ].E. bigike, op. ci., pages 21, Empdvasis added.
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hed been a relatively small fraction of existing
pupulations and the coastline affected was remote
from areas visited by tourists. This was not to
suggest that the spill should not to be treated very
serfously; only that it should be wreated rationally.

The Exxon Valdez is constantly cited by the press
and environmentalists as an environmental disas-
ter from which Prince Williarmm Sound waill never
recover. The truth is that it has recovered, very
quickly and very effectively. About 260,000 barrels
of North Blope crude were spilled in the sound in
March 1989, Hydrocarben levels in the water were
back to normal within three months, The 19%0
harvest of pink salmon was the largest on record.
The 1991 sac-roe seine herring harvest was the
largest in ten years; 1992 was bigger again. Over
1,300 milea of shorellne were contaminated; traces
were detectable along only 7 miles in 1992, Inter-
tidal commumnities, even in heavily ciled areas, are
recovering. The sea otters ar¢ réproducing success-
fully in the area of the spill.32

Three Major Spills Reviewed

The most famous oil spill, ot least untl the Guif
War, was the 1969 blow-out in the Santa Barbars
Channel, offshore California. The wall was quickly
controlled by the blow-out preventors but the
enormous pressure ruptured the rock layers below
the platform, and oil and gas bepan flowing out
from the sea-flopr, An estimated 10,000—77.000
barrels leaked into the ocean at the time, and the
site still leaks il at 2 rate of about 350 barrels per
year.

In visual terms, Santa Barbara was a disaster,
and is ingrained as such in the environmentallst
psyche. The actual eifects on the biota were locally
severe, but were not long-lasting. Some barnacle
communities were destroyed but quickly regene-
rated, as did other less-damaged communities,
inclucling abalone, lobsters and mussels. Reported
Inwer harvests of spiny lobster in subseguent
years could not be separated from natural varia-
ticn and other causes, such as urban development
onshore. Fish did not appear to be affected and
spawning occurred normally. Over 3,600 bird maor-
talities were documented and overall estimates
range to 15,000. However, the populations were
already recovering strongly within a year,

For the people there, the pil-stainad beaches
were not only emotionally distressing but the
causc of a sharp and economically painful decline
in tourism and property values. Not insignificant
in those declines and the rate of recovery, was the

A2 Bazon Company, Three pears aftir—conditions in Peince
Williap Sound and the Gulf of Alaska, Tlowston, Chotober 1982,
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very sensational reporting by the media, and the
public statements of the local environmentalists
about the permanence of the damage.

l'ar continues to be found along the beaches
and is frequently blamed on the oil wells offshore.
The cil actually comes from the 2,000 natural pil
seepages in the Santa Barbara Channel. It has been
estimated that as much as 250,000 barrels of ail
enter these waters naturally every year, creating
an ecosystem well used 10 a hydrocarbon compo-
nent, and well able te recover quickly from, and
adjust tu, the appearance of one more seepage
among thousands,

The Arga Merchant tanker accident offshore
Massachusetts in 1976 released 183,000 barrels of
Mo. & residual fuel oil. The EPA described it as the
biggost oil spill disaster in US history. The Presi-
dent was asked to declare a disasler area. The
press coverage initially suggested minor or no
damage, then shifted to majer calastrophe. Scien-
tists who studied the spill concluded that this
depiction ‘as an ecological catastrophe had no
factual basis’. There was no observed significant
impact on the maring fauna and liltle effect on the
coastal and marine bird populalions. People work-
ing in the tourist, water transport and fishing
industries in the area generally raported a good
year. Yet one year after the spill, a survey found
that over half the population still belicved thal the
Argn Merchant spill had caused significant ecomo-
mic and ecological damage.

The 1979 blow-out of the ixtoc-1 well in the Bay
of Campeche, Mexico, is the largest aveidental
marine oil spill ever. Over the 9 months before it
was fully controlled, the well dumped about 3.5
million barrels of oil into the Gulf of Mesico.
Dispersants wete used to Keop the oil at sea and
away from the shrimping grounds along the 1,000
miles of Mexico’s coast. The shrimp catch in
subsoquent years was unchanged or larger. Oil did
reach the Yucatan shoreline, but large fresh water
outflow from heavy rains kept it out of coastal
lagoons. The impact in Mexico was inadequately
studied but there have not been any observable
adverse long-term efiects. Some relatively-
weathered oil reached the USA coastline, causing
some bird deaths {82), and short-term detriment to
recreational and tourist use of loeal beaches. By the
end of 19680, the only evidence of the spill was
scatlered tar patches along the Texas beaches—
inclistinguishable from the tar mats that are cansed
gvery year in the area by offshore seepages.

These spills have not been selectively chosen to
make the point here; the same is true af the
Burmal Agate and Amoco Cadiz tanker spills or,
more recently, the Kirkf spill offshore Western



15

Australla, All are remembered by many people
and regularly described in the press as major envi-
ronmental catastrophes. There is no denying the
often brutal ecolugical impact at the time of the
spill. In most instances, however, beyond a fow
months, any remaining oil is weathered to a tarry
resldue and reduced to trace levels in sediments
and biota. That the petroleum may still be chemi-
cally detectable in minute amounts may be of
sclentific interest, but in terms of Further ecological
impact is likely to be fairly insignificant.

In some instances, such as the Amoce Cadiz,
where the oll contaminaics low-energy, mangrove
environments, the recovery process is slower, and
must be measured in years rather than maonths.
The end result is the same, hiwever. Predictions of
decades, or even a century, for the recovery of the
Brittany coastline alter the Amoce Cadiz spill pro-
ved unfounded. The $2 billion claim for damages
againat Amoco was reduced to $1153 million
because the courts found relatively little long-term
ecologlical damage.

This is not the position taken by many environ-
mentalists. The fact that petroleum is still detect-
able ten years or more later in a small portion of
the contaminated area Is proclaimed as cvidence
of the long-term impact of all spilla. If no leng-
term effects on local maring life are detectable, the
indices used are criticised as not being sensitive
enpugh. If short-term Impacts appear minimal,
they swileh their doom-laden pradictions to the
long-term effects, vs necurred recently with the
Kerk3 and Braer apills,

The argument that the oil spill pollution con-
tinues until the area has returned to its precise pre-
spill condibon ignores the realities of Nature, One
suspecta this is sophistry in some, serving their
aclivism, and a romantic naivety in others, The
maring ccosystem, like MNaturo itsclf, is not static
and stahle, but in an erratic and constant state of
adjustment on Jarge and small scales. The appa-
rent stability of an ecosystem at any one time
might be better seon as a pause between periods of
change—momentary order in the chaos, as it were,
[t will never return to exactly what it was, any
more than it is precisely restored aiter unusually
EEVCIC 5Casons or storms or any olher natural dis-
turbance, ‘Substantial restoration of sumething like
the former flora and fauna” cecurs within a few
years in virtually all arcas damaged by oil spills.™

It is clear that the initial impact of spills on the
marine environment is olten scvere; il is equally
clear that the environment recovers relatively
quickly in most instances. We should insist that

A3 RH Clacke, op. on., page 268,
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procedurea and precautions are improved to
minimise future risks to the environment from
human activity. We should also Insist that thosc
procedures and precaulions are based on facls, not
fallacics, and are designed Io susiain both the
ecology and the economy,

The Press as Environmental
Propagandist

A larpe part of the significant difference betwcen
the scientific reality of an oil spill and its ccological
impact, on the one hand, and the public perception
of the event, on the other, appears to be media-
driven. A detailed analysis of severai major spills
in the 19705 concluded: ‘once the press portrays a
possibility for, or existence of, substantial damage,
the subsequenl withdrawal of such claims evi-
dently does nol alter the perception of extensive
damage held by a large part of the population” 34 Tt
is especially significant that press speculation
about possiblz environmental damage can serve to
direct public opinion regardless of the facts. Given
the pursuit of the sensational and the predilection
for editorialising that characterises much modern
reporting, particularly on television, this offers
good cause for concern.

The Shelland Islands apill early in 1993 was
tonuted as ‘Brilain’s worst environmental disaster”:
it turned out to be an ‘invisible incident’. The oil
dissipaled rapidly in the rough seas, and life
guickly returned to near normal for the island’s
communities, both human and other species. The
official death toll was 1,000 birds, one seal, a rabbit
and a polecat. Four dead otters were found, but
autopsies revealed that one died of old age, lwo
died of gastric uleers, and the fourth was run cver
by a Norwegian television crew. Faced with these
facts, many press items focused on speculation
about higher death tolls and the threat of long-
term ecological impact. Recent moenitoring has
shown that some sca-botiom arcas remain con-
laminated, and concems about fish tainting have
prompted fishing restrictions, but ctherwise there
is little indication that the spill ever occurred 25

Local media responded in like fashion when the
lanker Kirki broke up north of Perth in 1991: this
wa3 potentially ‘the biggest environmental marine
disaster in Auslralia’. When the light crude evapo-
rated quickly as it was swept out to sea by an eddy

34 A Rappuport et al, "The Media and il Sgills: Daoes the
Press Influence Damage Percepilons®, Procesdirgs 1837 O3
Spall Coaference, Amevican Petrolewrn Institule Peblication
433, page 77, cited in Miclke, op. ot

35 Hidben mnenoow of Shetland ol splll’, The West Austrelban,
20 Januwary 1943, page 26,
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in the Lecuwin Current, the sigh from the press
gallery seemed one of disappointment rather than
relief, In 1992, when cil drilling was announced
offshore near Perth, local T stalions llustrated
their reports with dramatic footage af the Kirki uil
spill. Not only does this juxtaposition of images
raise public concern improperly, it offers the com-
munity a flawed perspective. Given the very
different safety records of offshore production and
tanker transportation, the safest thing for Merth
people and the marine environmen: so cenlral o
the clty’s charms, would be for an nil discovery o
be made nearby and a submurine pipeline to bring
the il ashore, thereby removing any need for gil
tankers tu enter the region.

The recent announcement of cil drilling near
the Ningaloo Reef in narthern WA has been the
subject of similar disinformation: the editorial car-
toon in The West Australian on April 27, for
instance, showed Premier Court guiding tourisis
through an oil-splattered sea, with a rig blowing
oot ail in the background.

Television and newspaper reparts highlighting
the beauty of the Mingaloo Reef arca wore a valu-
able service to a public generally unawere of its
evologival diversity and value, It would also have
been useful to explain to the public Lhat park
boundaries o such a selting are inevitably sub-
jective. The park was extended into Exmouth Gulf
to include the Bundeyi Reef, but the boundary was
drawn about 15 kilometrea east of it. Why not 16
kilometres? Or 207 Or 107 The local ecology is vir-
tually indiatinguighable at any of these points.

It would have been useful as well to advise the
public that there have been four wells wilhin 20
kilomclres of the Bundegi Reef, one of them a gas
discavery, without any detrimental impact. Fur-
ther, it would have been useful to menlion that the
Muiron Islands a tew kilometres nertheast of the
park are themselves an ecological rarity, but have
not been damaged by extensive petroleum explo-
ration on and around them: there are 12 wells
within 20 kilomelres of the islands, ineluding the
significant West Muiran-3 discovery.

A muore balanced perspective would have noted
the complex ecology of the broader region, exlend-
ing north past Barrow Taland, and EnCuUmpassing
many islands, coral reefs, seagrass beds, sandy
bays, and mangrove swamps. These provide nur-
sery areas for prawns and fish, support turtle and
dugong populations, as well as reokery habitats
for many seabirds, Exploration in these areas has
led to the discovery and development of large oil
and gas deposits, to the greater economiv benefit
af the State and nation and, by way of the detailed

TF

studies conducted, to our better understanding of
the ecology 3

50 why don’t lhe media meniion all that? Some
uf the amigsions gnd errors are, no doubt, due to
inexperience and inadequate research. Unforiu-
nately, a good part seems lraccable lo the ant-
industry, pro-cnvironmental views of the indivi-
dual journalists. Such biased reporting is having a
majar influcnce on community opinions, the
political and ecanomic devisions those opinions
dictate through the political process, and their
expression in legislation and regulation.

‘Green’ Tape

The peteclaum expluration and production indus-
try operates within a strict legislative and regula-
tory system contrelled by State and Federal gowv-
criunents, oth separately and in co-operation. The
States have responsibility within three nautical
miles of the State baseline; beyond that, res-
ponsihility Hes with the Commonwealil. The legal
framework is provided by the Cormmonaealth Petro-
fewern (Submerged Lunds) Ac? 1967, together with
mirror legislation in each State. Western Australia
has complementary legisiation to cover certain
shallow-water ateas that are classified as part of
the State. Areas are gazetted for exploration on a
regular basis, and companies compete for them by
nominating work programmes, mainly seigmic
surveys and wells,

The clzim that exploration offshore Australia
occurs without control or concern for the environ-
ment is nonsense. When a permil is granted, con-
ditiona can be applied to protect specific aspects of
the local environment or to accommodate other
activities within the area. Work may be prahibited
during certain periods, for example, because of
commercizgl crayfishing or whale calving. The en-
vironmental impact of each petroleum cxploralion
and development proposal is subjecl to the Enwi-
ronmental Proteciion (Invoact of Propesals) Act 1974,
or appropriate State legislation, and the Australian
Heritage Commission Act 1975, There are also vari-
cus acts thal accord with international agreements,
such aa the Environmental Protection (Sea Dumping)
Act 1981 and tha Whale Protection Act 1980,

The legislative system covers all Australian
waters, and seems 10 have served our economie
and evological inferests rather well. So why is it
continually claimed by environmentalists that only
about 4 per cent of Australian waters ‘are classed
as having some protection’? rom a poorly infor-

3t ) LeProwvest, harne Bnviroroeenial Masapament of Three
Ctishore Dilflelds in Tropical Waters of Morth-West Aus
tralla’, The AFFA Joursal, 31, 1, 1991, pages 423432
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med or ideclogically-blinded individual, such a
statement might be excused; from the Federal gov-
crnment, il sits odd indeed. Yet this is the fuada-
mental justification given for Ovean Rescue 2000, a
Commonwealth initistve to ensure ‘the conserva-
Hon and sustainable use of the marine environ-
ment’, Perhaps the politically-correct language is
the clue here; it is use, not development that is being
considered. Indeed, it seems likely that the whele
idea is to prevent as much developiment as poss-
ible.

A key objective of Ogean Rescue 2000 js the
creation of a system of so-called MEPAs, Marine
and Estuarine Protected Areas, that are to be given
special status and protection. "Appropriate usc’
will be permilted in these areas, But who will
define ‘appropriate use'? In like fashion, the recent
WA government report proposes the reclassifica-
tion of ever half of the Weslern Australian coast-
line as either Manne Park, Marine MNature Reserve
or Environmentally Significant Areas, to give it
‘protection ... particularly from oil pollution”

The principle underlying many of these ideas [s
admirable enough: namely, that the environment
is more than just a few spectacular localities. The
problem is the perception that the only way to care
betlter for the greater region is to rosiricl or exclude
petroleum exploration. [t appeara that the environ-
mental bureaucracy, growing at what seems a
near-exponential rate, is driven not only by its
commmilment to the eovirenment, but by an often
intense anti-development ethos. Teo few of the
facts abvut petroleum, and too many of the falla-
cies, permeate the innumerable documents from
the ever-expanding network of agencies and orga-
nisations.

There are risks involved in petroleum explora-
tion and development, but the Australian industry
has shown both the technology and the cnviron-
mental awareness to manage them successtully,
APEA has had its ‘Code of Environmental Prac-
tice—Onshore and QHshore” since 1978, long
before the current public focus. Producing cam
panies have established the Australian Oil Spill
Response Centre in Geelong, operated by the
Australian Institute of Petroleum. Environmental
policy-makers should not see the industry simply
as a threat to the environment, but as part of our
society with a long-standing practice of environ-
mental coneern,

37 Department of the Ares, Sport, the Fnvironment and Terri
tarles, Creean Respus 2000, dodormatlon brochurs), Can-
terra, 1993, Ervironmental Protection Authorlty (WAl
Protectmg the mavine environment—A guide for the parroleu
imdusiry, Bullaldn &7Y, Perth, 1993, Bor an accoun! of the
mushrewiming of enviconmental authorities, see OFBrive.,
. £H,
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Independent Scientific Review

In an effort to inject some hard facts inlo the
debale, APEA has recently comunissioned an inde-
pendent scientific review of the eavironmental
effects of offshore petrolenm exploration and
production activities in Australia. Chaired by 1'ro-
fessur John Swan, former Dean of Science at
Monash University, the project should provide a
detalled and credible assessment of scientific
knowledge available world-wide, and its relev-
ance in Australia, Environmental impact studies
by companies and ongoing monitoring have provi
ded a vast amount of data on the Australian mar-
ing ecology, but much of the referance materlal is
based on northern hemdsphere enviromments. The
study will identify arcas ol main concern and give
direction 1o future investigation and research.

That research should allow even better environ-
mental care during ofl exploration and production
in Australian waters in the years ahead, An active
exploration industry, with aceess to Australia’s
prospective basins, but operating under proper
environmental codes, seems clearly in the national
intereat. The deliberate exagperalion by crviren-
mentalists of the dsky of offshore oil exploration
and production seems, by contrast, clearly against
the naticnal interest. When the exagperation is
from international corporations such as Creen
peace, it is hard not to agree with former Senalar
Peter Walsh who called it ‘active economic
sabotage 28

The Greenpeace Connection

The facts have never got in the way of a Green-
peace campaigi: their approach has less te do with
scientific reseatch than it does with scare-
mungl_*r'ing.ﬂg

Creenpence: “oil comypanies driven by greed and
aelf interest are allowed 1o plunder our national
resources for short-term profit’, Fack the effective
after-tax return on funds employed by the petro-
leum exploration and production industry was
11.3 per cent in 1991-92. Profitakility of the petro-
leumn refining and marketing induatry in 1989-91
averaged 103 per cent. Both are below the risk-
free 14q|ng—term bond rate at that tirne of over 12 per
cent. ™

33 P. Walsh, "Envirenmentalisty and the Current Account’,
(Jusdrand, 35, 278, page 100,

M The first two quotations are from Giecngeace, op. cit,; the
third quolstlon is from Sreenpeace’s US 'oil induslry spe-
walist’, Kelly Lwerk:, speaking ar the Labour Centre, Perth,
% April 1991,

40 APEA, Peirsiewm Exploration amd Proguciiom Industry
Financiz! Survey 1931-37, APEA Publlcation, Sydney, 1992,
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Graenpeace; ‘04l drilling and extraction can cause
serious and lonp term damage to the marine envi-
ronment’, Frct: there is no evidence to support
this.

Greettpeace: “From cxploralion to use, oil causes
environmental havoe, The combined environ-
mental damage of oil and gas will make the world
uninhabitable within our lifetime’. Fac!: there is no
scientific basis for these charges.

This last example 13 a neal illustraiion of the
‘never really U™ approach: that Greenpeace uses su
well to influence public opinion and solicit funds.
They didn't say that drilling Jid cause damape,
only that it can—and of course it can, If proper
drilling techniques and valid environmental proce-
durcs aren’t followed.

In 199), the Federal government announced a
long-term plan fur pazettal of explovation acreage
offshore Australia.®! This will allow proper plan-
ning, both cconomic and ecelogival, snd would
geem to be sound conservation practice, Green-
peace has described it as ill-conceived, and a con-
spiracy between the oil companies and Lhe Federal
governnient. Their strategy seems to be to
denounce the government’s actions as confronta-
tional, and thereby justify any campaign by Green-
peace Lo stop exploration and production in
Auslralia.

That they have been committed to that end has
been openly admitted for some time. They hayve
now publicly announced their corrumnitent to slop
oil exploration and production worldwide, witls
Australia as one ef the main targets. *2 Quite why
isn't clear, given Australias relatively low level of
production, but may relate to Greenpeace’s expec-
tatlons of success levels here rather than else-
where.

The reason given for this opposition is that
‘fossil fuels contribute to global warming and acid
rain and because of the environmental damage of
oil spills’. It is difticult not to leak for some more
basic reason than these: the argument regarding
spills is unsustainable, as outlined in this paper,
and that regarding global warming at lcast debal-
able * It seems more likely thal a deliberate Himit-
ing of the world’s power supplies is the under

41 Department of Primary Industries and Erergy, Cisore
Strategy: Fromoting Pelrolaun: Dxplaration Offshace Ausiralia,
AGPS, Chnkarra, 1904,

42 Creenpeace Australia representalive, holly Olson, appear-
ing on The 7.30 Keport ln April 1991, agread with U sug-
geston That Greenpeace ‘is opposed to exploration (or oil
off Avstralia full stop’. The worldwide plan is disensasd in
P. Reanay, “The future [or Greenpeace is oil free’, Daily
Cornmgreial Mews, April 1993

13 Richard 5. Lindeen, *Global Warming: The Qrigin and
Mature of Alleged Sdentiffic Consansus’, IPA Enmiroemenial
Backgrounder, Ma. W1, 18 Jone 1632,
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lying issue. For these cnvironmentalists, petro-
leum has replaced uranium as the main enemy.

Concluding Remarks

Limiting the supply of energy, especiaily to the
Western indusirial countries, has been a priority
issue with most environimentalists for decades. It
was the discovery in the 19605 uf this commen
cause that unified activists wilh very different cco
nomic, social and pelitical agendas, and led uiti-
mately to environmentalism, with all its reformist
and religious overlones. Whatever the issue—
Weslern capitalism, industrial growth, third-world
exploitetion, uver-pupulation, pesticides, pollu-
tion, etc—il could be oppesed by restricting
energy supplies.

Many of these rauses were renewed expressions
of the age-old urban intellectuals” pessimistic view
of civilisation and the future, and their roman-
ticised view of nature and primitive society. 4 “The
great sce-saw’ of history, between Optimism and
Pessimism, way tilting down to Pegsimism again:
faith in human technelogy was lost, and feurs
about expanding population, dwindling food
supplies and diminishing resunrces became end-
emic.? This fear and pessimism is now prevalent
in Western societies, having found broad accept-
ance in the more affluent, better-educated popu-
lace. The reasons are many and complex, and
beyond the scape af this Backerounder. Suffice to
say that, tu the extent thal pessimists question
man’s ingenuity and ability, they deny hislory
even as they doubt the futurc. The renewed affee-
tion for nature, as thia century ends, i85 to our
benefit; the loss of faith in technolopgy is not,

It is arguably huranity’s greatest challenge of
the newt hall-cenlury Lo raise the standard of living
in third-world countries in the face of rapidly
expanding populations and increasing pressure on
the environment. The pessimistic worid-view,
without faith in man or technology, and blind
trust in nature-mysticiam, van see only destructive
salutions to this challenge: we must de-develop,
they say. Raising the standard of living in the third
world to something approaching that in Western
couniries is seen as disastrous because of the
resources needed and the pollution that would
result. Yet equality in the global village dictales
that peeple in Weslern countries cannut remain 5o
much better ofi; hence, the standard of living in

44 PG Parcell, ‘Congervation, Development ancl Envimon-
mentalism—Historical Perspeclive and Future Impara-
Hwes' The APEA Jowrmel, 30, 1, 1990, pages 399412

45 G, Blainey, The Grear Seesauy A New View of e Western
WWarld, T250200), Macmnibta, Melbourpe, 1989,
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the West must be reduced. The public is quite re-
ceptive to the conservationist component of envi-
ronmentalism; they are penerally unaware of this
underlying economic and political programme.,

The World Bank’s 1992 Worll Development
Report provided a timely reminder that environ-
mental care is linked to peoples’ standard of liv-
Ing, and that the standard rises or falls with the
availability of cheap energy supplies. "etroleum
and gas currently provide 62 per cent of the
world's power; coal provides 28 per cent. Pelre-
leum is both more efficient and cleaner, and gaas is
even better again. Greenpeace has suppested that
global use of oil could be halved in 40 years and
completely phased out over a century. It is likely
that alternative energy sources will be developed
over the next century, and the importance of pet-
ruleum may diminish. That remains to be seen,
and the speculation, however interesting, should
not distraect from the importance of petraleumn for
the fureseeable future.

Fears that the world will soon run out of oil and
gas are unfounded. World supplics are many
times larger than were known in 1950, Indeed,
known reserves of natural gas have increased five-
fold since 1965, The 1992 World Development Report
concluded that ‘fossil fuel rescurces are probably
sufficient to mect world energy demands for the
next century; perhaps longer’. During that time
lechnology will change beyond our imagining,
MNew power sources will emerge as the need
demands, and technology responds; the maotiva-
tion seems likely to be both ecological and eoano-
mic.

The future may be a computer chip, and the sea
and stars may be harnessed for power, but for the
foresecable future petroleum is fundamental lo
our global economy and cur daily lives. The explo-
raticn process is relatively benign in the environ-
ment and our techneology constantly improves,

Envirounten tal Backgrotinder

lessening the risks and increasing our ability to
handle problems.

Risk iz a part of life for all species, humans
included, in all culures and with all technologies.
Californians, for instance, are now coming to grips
with the massive bird loss assoclated with wind-
pawer. The 17,000 wind turblnes that provide that
pro-environmental society with barely cne per
cent of its power kill about 700 birds per year. If
lhe State’s entire energy supply was wind-
powered, the annual death toll would be of the
order of 70,000.% Even the worst oil spill pales by
comparisan.

Petroleum is a natural product of the biosphere,
processed within the earth and derived from the
remains of life, a recycling of the biomass of the
past. After air and water, it is one of the most
essential products for human life as we know it at
the closing of this sccond millenium, The future
we offer to penerations to come depends on our
wise use of it, as it does on our use of all the
resoyrees around us and within us. There 1s no
sclution in a return to the forest, lilerally or meta-
phorically.

Viewed on a global scale, the negative environ-
mental impacts of petroleum are limited in both
ime and space. We can, and must, minirnise the
risks by acknowledging them and developing vur
technology to prevent them, When we fail, we can
take some comfort from Nature’s wonderful
regenerative and adaptive capacity. There may be
minor changes that occur in the biosphere as a
result of cur search for and use of petroleum, hut
they are better seen as part of the constant flux
there. Such a view will never lessen our cbligation
to the environment, but it may offer a more
rational and humbler view of our impact on it, and
allow us to better plan and protect the future.

45 M. Ceodavage, ‘Battling "safe” windmills’, LISA Toadwy, 27
May 1902, page 34,
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