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Summary and Recomnmendations

0il pollution has been a scrious biological problem in the coastal regions
of Canada for many yoars owing principelly to the dumping of oil at sea hy
tankers and other vessels. With the advent of the recent "oil boom", the mag-
nitude of the problem has grown enovirously. Cffshore drilling is now taking
place in the Canadian Arctic, and is expected to begin soon in Hudson Pay and
off Mewfoundland. A substantial body of evidence is at hand clearly demon-
strating the high degree of risk of environmental contamination from such oil
exploration and exploitation activities.

The proposed use of the Northwest Passage as an oil shipping route repre-
sents another high risk venture where an accident could produce massive
environmental damage. Canadian waters and coastlines would bear the brunt of
the resulting oil pollution, which would persist for decades, perhaps centuries.

Canada has as yet no effective contingency plan in case of accident, has not
yet developed a national policy relative to liability of the polluter and
badly needs effective policies with respect to a) protection of environmental
quality during oil development activities, and b) promotion of the necessary
biological and other research requisite to a clear understand%né of the complex
0il poallution phenomenon.

A series of recommendations is presented {see below and pp. 23-28) which,
if implemented, will go far toward placing the country in a position to intel-
Tigently resolve what is now a serious yet imperfectly understood problem.

Recommendation 1: instigation of a biologically and oceanographically oriented

research program in the MNorth Atlantic and the coastal regions of eastern Canaca

with special reference to seabirds and other important marine species.

Recommendation 2: instigation of a research program into the biological effects

of marine 0il pollution upon the hyponeuston, or the surface and immediate

subsurface biotic community which is so critical to the continued productivity

of the oceans.

of 0ils in arctic and subarctic waters.
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Recommendation 4: carrying out of a national survey to identify sites of special
importance, leading to developrent of critical area protection programs.

of present and proposed refiner, and petrochemical plant eperations (e.g. at

Holyrood and_Come-by-Chance).

reporting, and identifying the sources of oil pollution circumstances.

Recommendation 6: development ¢f a truly effective national system for locating,

Recommendation 7: development of a National Contingency Program.

Recommendation 8: development of national criteria for environmental protection,
to be included in all oil leases, construction contracts and other agreements

where the activity presents some probability of risk to the environment.

Recommendation 9: improvement of international coordination and communications.




_ ENVIRONMENTAL EFFECTS OF CIL POLLUTION It CAHADA

An Evaluation of Probicms and Rescarch heeds

A Brief Frepared for The Canadian Wildiife Service
by :
Richard E. darncr, Phd.
Henric'ia Harvey Professor of Environmental Biology
Memorial University of MNewfoundland
14 August 1969

Introduction

This review of 011 pollution problems as they relate to Canada is intended
to cover scveral areas. First, it examines the present global oil pollution
situation, with special reference to Canada's principal current problem, namely
coastal oil ﬁol]ution. Second, it evaluates the special problems which Canada
now faces, or will face in the immediate future due to the press of circumstances.
Third, based on a recent review of current oil pollution research in Western
Europe, Canada, and the U.S., it recommends a series of programs which if imple-
mented, would enable Canada to intelligently come to grips with what is a rapidly
growing problem of national significance.

Data utilized in the report were derived from a variety of sources. Those
on the current status of European research were obtained from on-site discussions
with scientists in England and mainland Europe during the period 18 December 19€3-
1 March 1969; for which I acknowledge with sincere thanks the financial assistance
of the Canadian Wildlife Service. Documentation of other sources may be found in
the "literature Cited" section at the end of the paper. I am indebted to colleagues
throughout the world for generously providing much useful information on a subject
which has as yet no unifying world effort, and whose literature is as a consequence
now scattered in scores of scientific journals, popular scientific magazines, and
other periodicals and unpublished reports. I am also indebted to Dr. Marshall Laird
and Dr. Leslie Tuck, who critically reviewed the manuscript and provided many

useful suggestions.



That there is an o0il pollution problem of national significance will
become clear from the f3llowing documentation. UWhether Canada can successfully
deal with this problem depends ultimately upon the awareness of Government, and
it is toward this end that the present report is preparcd and respectfully
submitted.

0i1 Pollution : A Global Problem

The magnitude of clobal oil transport activities is difficult to comprehend.
Tankers coie and g2, our only contact with them usually being brief glimpses in
harbours or as vhite-pluned dots in the ocean far belew the window of our jetliner.
They scem, for the most part, to be a minor and urobstrusive part of the contem-
porary scenr.

It is only when w2 consider the data on oil transport activities that the
awesome macnitude of the enterprise becomes clear, and it requires an examination
of the histerical recérd to appreciate the trends. The arrival of the Industrial
Age brought with it the "0i1 Age". Relatively large volumes of o0il were trans-
ported and consumed during the first half of the century, especially during the
period imi:diately preceding 1945.

However, during that time refineries vere generally built near the fields
supplying the crude oil, anrd as a consequence generally only refined oils and oil
products were transported. These products ( gasdline, kerosene, diesel oil, etc.)
are referred to an "non-persistent" materials, which, if accidentally released
into the environment tend to evaporate quickly, and until recently it was presumed
with minimal environmental damage. More recently the trend has been to locate
refineries remote from the crude o0il source, resulting in ever increasing quan-
tities of crude oil beirng transported vast distances by sea. Crude 0il is a
"persistent” oil, and its effects on the environment can be profound.

By late 1967 an average of ncarly 19 million barrels, or 2 3/4 million
tons of 0il were being moved by sea every day in the free world (18). At the
present time half ths vorld's ocean cargo weight is oil; according to Darling (10)
some 700 billion tors of it in 1967 in 3218 tankers. Seventy to eighty percent
(70 - 20% ) of a1l oil traffic, including coastal traffic, is crude oil. The
transporting tankers are generally huge-up to 200,000 tons, with 250,000 ton (12)
and even 359,000 ton tankers slated for use in tne near future. In addition,

the total number of tankers is rapidly increasing. Some 800 were added to the

vorid's fleets in the past three years alone (2 ).



The world tanter fleet produces 0il pollution in two principal ways: 1)
the deliberate discharge of nily wastes in bLilge pumpings and tank washings, and
2) through accidents either al sea or while lcading or unloading in port. Had
the historic practice ¢f uanrestricled dumning of dirty ballast and tank washings
been continued to the prezent roment, wo would now be experiencing a marine oil
pollution probhleim of crurmous proportions. #luss (jg) estimates that the amount
of crude o0il which wsuld he reiscased into the oceans under these circumstances
would today amourt o about €000 tons per day, or 2,190,000 tons per yzar.
Fortunateiy, largely because of the intense pressures brought to bear by
ornithologists and conservationists ( see Proceedings of the 3rd Internctional
Conference on il Pollution of the Sea, Rome, 7 - 9 October 1968) investigations
were underteken to find «lternate means of disposing of this oil.

As a result Shalt 011 Co. in 1962 developed the so-called "load-on-top”
method of .handling tank wastings, which materially reduced the amount of oil
deliberately dumped into the sea. tespite the current acceptance of this
technique by many oil transport companies, Barclay-Smith ( 5) estimates that
becausc of accidents and deliberate illegal release of waste oil some 400,000
tons of 01l are still released into the world's oceans each year. One may
confidently expcct that this figure will continue to increase for at least the
next two decades for a variety of reasons, some of which are discussed bcyondf

The prohlem of oil contamiration from leakages while loading or unloading
tankers, or from mistakes by oil-using shorebased operations such as electricity
generating stations, is significant. While the volumes of spilled oil from any
single accident are generally relatively small, the impact upon the environment
is aggravated by 1) the immediate proximity of vulnerable habitats such as bays,
estuaries, and marshes; and 2) the physically confining effect of the harbours
in which wost such activities are located. As a consequence, a few thousand
gallons of spilled oil can have an enormously destructive impact on the immediate
envfronment, where the same quantity released far at sea would tend to be dis-
persed with presumably only.nominal 111 effects.

The 0il pollution cxperiences of the Medway Estuary, a major British oil
port, serve wvell to illustrate the situation (17). In 1967 there were no less
than 34 minor 0il spills in the Medway Estuary. The biological effects of these
spills were significant but not catastrophic. However, on €72 18 September 1966
the Yest German tanker Seestern accidently discharged 1,700 tons of Nigerian
light crude o0il into the estuary ( an underwater sea valve had been inadvertantly
left open). Ouring the following 36 hours an immense sheet of oil, trapped

within the estuary, was swept through the area by the tides. A total of 2778
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birds were found dead or incapacilated; an unknown additional number wvere
%@ affected. The invertebrate iife was devastated: hundreds of wiilions of
nolluscs were killed by the ¢il and the detergent used to clean up the spill;
the local shwimp (Cranqon vulgaris) and the Dover sole {Sclea salea) disappeared
completely after the poliution. The intertidal vegelation was badly damaged.
Migratory bird utiiization of the area dropped by as much as 95¢ for some species.
The overall ecnluyical change was profound. While certain components of the
ecosystem recovered relatively rapidly, the effects on overall productivity
of the arca were extensive.
One has but to examine the gecgraphy of Placentia Bay, Hewfoundland, to
see what a similar accident at the proposed oil port vould do. Placentia Ray
is one of the largest bays in Newfoundland, and is the basis for important
inshore fishery. Water currents.and wind effects in the bay would actively
transport the oil, depositing it along extensive stretches of shoreline, And
as Placentia Bay is long and relatively narrow, the toxic, water-soluble
componerits of the polluting o0il would have a protracted influence on the bay's
marine life.
{:$ Offshore Qi1 Drilling : A Mew Pollution Problem
In recent vears a new source of environmental contamination by persistent

0ils has developed. It has been reported that there are now over 9000 oil wells
pumping from submerged areas of the world's continental shelves. There are

today over 150 mobile o0il drilling rigs, representing about 1 billion dollars
vorth of equipment, actively involved in exploring for offshore oil. And the
rate of oil exploration on the continental shelves is increasing. 0Ocean Industry
(4) Vists 29 offshore areas in almost as many countries where exploration and/or

exploitation is now underway. The report was apparently not intended as a
complete review of activities offshore, for it does not include the present
intensive exploration in Arctic Canada and off the coasts of MNewfoundland and
British Columbia, nor that along the Santa Barbara coast of California, nor
the impending drilling in Hudson Bay.

Reports now available indicate that in the Baltic and Caspian Seas o0il
leakage from drilling and pumping activities is resulting in grave losses to
wildlife, principally the migratory waterfowl and seabirds, and to the commercial

fj} : fisheries. The widely reported (eg. 3;20) recent catastrophic blowout of an off-
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shore 0il well on the Santa Barbara coast, where crude oil under pressure
Teaked through fissures in pcrmeable sedimentary strata, has graphically
illustrated what can happen during such underwater operations.

While the industry claims that such operations are quite "safe", an
engineer presently einployed by one of the companies heavily involved in offshore
drilling stated privately that the Tife expectancy of such offshore platforms
was less than ten years, owing principally to the damaging effects of storms,
collisions from ships, and other environimental hazards. It has, for exanple,
been reported that an entire drilling rig was carried away by ice in Cook Inlet,
Alaska. If one adds. to this the problem of breaks in the subsierged pipelires
serving these offshore units, the magnitude of the potential for environmental
contamination becomes ¢lear. Such underwater pipelines have becn broken by

ice action at a water depth of 250 feet.

Determinants of the Biological Impact of 0il Pollution
The severity of impact of any particular oil pollution circumstance is

coritingent upon a variety of circumstances. One significant determinant, the
confining effect of bays and estuaries, has been mentioned. Other determinants
include, for example, a) the presence of especially vulnerable life forms; b)
the presence of transporting mechanisms, such as river flow, wind, and tidal
current; c) environmental conditions, especially temperature and presence of

ice; and so forth. The discussion which follows attempts to characterize

the nature of these deterininants using in part documented pollution case histories.

Greater Snow Geese in the St. Lawrence River, Canada: In August, 1963, an unknown
ship i1legally dumped about 1000 gallons of Runker T fuel oil into the St.
Lawrence River. The oil drifted onto the Cap Tourmente Marshes, which 1ie about

20 miles east of Quebec City. While marshes are not yet rare ecological entities

in Canada, this particular marsh is of special significance, for it supports
during the fall and spring months most of the world's remaining population of
the Greater Snow Goose (Chen Hyperborea atlantica). Some 70,000 birds regularly

use the area as a resting and feeding ground during their migrations to and from



the Arctic. About 1000 birds were in the area at the time of the oiling, and
more were arriving daily.

Fortunately, the oil was discovered shortly after it reached the marshes,
and by a vigorous and ccncerted effore by the Canadian and Provincial Wildlife
Service, together with members of the Biology Department of Laval University,
nmost of the oil was reomoved an! burned before it contaminated the geese. Had
the spill not Lieen discovered for a few days, and had it occurred a few days
later in the year, most or all of this single remaining Greater Snow Goose

pepulation would have becn destroyed.

The Cape Penquin of Cape Province, South Africa: 011 pollution off the southern

and scuth-western coasts of Cape Province, Republic of South &frica, has been
growing steadily worse in recent years. The oil comes from a) ships pumping
tanks off the coast while rounding the Cape; and b) periodic shipwrecks. While
the highly pelagic bird species (e.q. petrels and albatrosses) have not suffered
heavily, those forms which feed in the intermediate zones (cormorants, gannets,
penguins) are seriously affected.

Extreme concern is now being expressed for the future of the endemic Cape
or Jackass Penguin (Spheniscus demersus), a species found only in South Africa

and acjacent islands, whose total population was estimated in 1960 to be 103,000
(28). Vlore recent studies have indicated that the population is diminishing
alarmingly (29). In one oiling incident alone in April, 1968, 1700 dead or
dying penquins were collected along the beaches. This fiqure represents but an
unknown fraction of the total numbers affected, since there are no data available
on the numbers which were oiled and perished immediately at sea, or were debilitate
and carried out to sea by winds and currents. However, one study of oiled birds
at sea (different s~2cies in a different area) indicated that for every oiled bird
which reaches shore and subseguently perishes in the normal course of events,
between eight and eleven perish and are lost at sea (35).

Because of its high vulnerability to the chronic oil pollution of its environ-
ment, there is mounting concern that this endemic species of penquin may, within

a decade or two, become extinct.

Razorbill of QOuebec and Newfoundland: The Razorbill, Alca torda, is a member of
the family Alcidae, and is presently found -throughout the North Atlantic. Bedard

(6) has provided a summary of colony censuses and estimates which indicates an
approximate population of 40,000 birds for the Canadian Atlantic region. The

species is widely dispersed, with 33 of the 42 reported colonies
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apparently having populations numbering less than 1000 individuals. The repro-
ductive potential is low as i. typical for the alcids, a single young being
produced during the summer broeding season. Mortality from embiryo to fledgling
age has been cstimated by Héf.rd(5)to be around 24%, further reducing the
effective reproductive poteniial of the species.

While quantitative data & still being gathered, it appears that at lecast
the Western Atlantic populeti:n is diminishing in size. t is uncertain whether
climatic and/or ocean envircr ient changes are contributing to this reduction in
nuinhers. The possikility that marine oil pollution may be playing a major role
in the apparent decline cannot be ruled out, and some students of the problem
feel “that it may be a major contributor.

It is clear that a prompt and thorough study of the situation is nccessary
to ascertain the causative factors and, if possible, to recommnend actions which
can be taken. The Razorbill population is now so small that special care must
be taken to assure its survival under as near optimun conditions as possible.

0il1 Transporting Mechanisms: The phenomenon of o0il slick transport by river, tidal,

and ocean currents, is well enough known not to require special elaboration.
Reference can be made to the numerous instances of polluting oils travelling
for many miles on rivers of the United States, Canada and elsewhere; and the
Medway Estuary disaster, vihere tidal flow played an important roie, has been
mentioned. Transport by winds has been well demonstrated in the\Torrey Canyon/
incident, where huge quantities of oil were carried principally by wind action
first to the coasts of England and then to the coasts of France.

The chronic coastal oil pollution situation of Newfoundland is in part
the consequence of onshore winds bringing oil from the sea lanes to inshore vaters.
The dynamics of wind action are not yet well understood, but it has been found
that oil nmovement is in the same general direction as that of the wind, the

ratc of oil slick movement averaging between 2.5 and 4% of wind velocity (20).

Effects of Temperature: The influences of such environmental factors as temperature

and the presence of ice are much less well understood. However, it is now estab-
lished that the rate of biochemical decomposition (bacterial decay) of oil in
seawater is temperature dependent. At higher environmental temperature (25-307C.,
76-870F.) crude 0il breaks down rather rapidly (11), and it is at these temperatures
that most experiments have been conducted. However, the decomposition rate slows

markedly at lower temperatures, and at 0°C is drastically reduced, some components

bl
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N of the process stopping altogether. Over half the earth's surface has mean
) temperatures well below those necessary Tor the optimal bicchemical decay rate

of crude o0il. And decomposition in the fArctic oceans, whose tempeiratures are

at 00C (327¢.) or beleow threuchout the year, would be very slow indeed. Where .
011 is exposed to still Tower teisperatures, for instance when carried onto

shore Tines and ice floes, biochemical docay would be virtually nonexistent, and
the oil would persist for decaces, perhaps centuries.

Crude 0il is principally a camplex mixture of hydrocarbons, some of them
highly volatile, scine of them very stable compounds with high boiling points.

These highly volatile, "lighter fraction<" arc the components chiefly responsible
for the high initial toxicity of fresh crude oil to marine organisms. Fortunately,
in tropic and temperate environments the "lighter fractions" rapidly evaporate,
Teaving on the water's .surface the more inert and persistent "heavier fractions",
vhich over time develop the consistency of tar and which are seriously damaging
only to seabirds, shore bﬁgta, and amonity values, although they may a];o inter-
fere in a most objectionai way with fishing operations by coating nets, lines,

and other equipment.

It must, however, be clearly recoynized that the phenomenon may be much
FTB more comblex than here-to-fore realized. Biochemical decay of crude oil produces
" a variely of metabolic by-products and hydrocarbons of unusual nature. Suspicions :
are growing that there may be toxicity problems resulting from the products of
biochemical decay which seriously compound the known environmental degrading
effects of oil por se. _

In cold Arctic waters, evaporaticn rates of the highly toxic "lighter
fractions" of crude oil slicks are beliceved to be greatly slowed. The net effect
is to significantly proiong the time during which sensitive marine organisms are
exposed to the toxic influences of the lighter hydrocarbons. HMirinov (23) has
recently shown that such surface films of o0il are especially toxic to the
hyponeuston, that special marine community found in the surface layer of water
( from 0 to 5 cm depth) and which is composed in part of the embryonic and larval
stages of many pelagic and bottom dwelling forms. Many of the species inhabiting
the hyponeuston during their early stages are of great value to commercial

fisheries (33). Mirinov reported, for example, that the development of fecundated

spavn of the plaice (Rhombus maeoticus) was extremely sensitive to the influence

of 0i1 products in sea water. Injury was noted at oil concentrations of 10'4

3 to 10'5 mi/L. At these concentrations, 40 to 100% of the hatched pre-larvae

T R T T
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showed various signs of degeneration during development and perished. Planktonic
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algae have also been fourd sensitive Lo tie toxic components of such oils,

exhibiiting retarded coll divicion and dircet mortality! 22).

Thus, envivommental teireratore plays a highly relevant role in the dynamics
of marine oil poliution. fesecl on current knowledge, the principal effects appear
to be:

1) determinaticrn 07 rate of bicchemicil degradation;

2) determination of rate of evaporation of toxic "lighter fractions";

3) ice formation with its unknown corscquences.

Inarctic and subarctic eavironments these three determinants are acting together,
each augm=nting the other. The cohsequencns of these cumulative actions are not
at all well understood at present, but thev are clearly of great significance to
ecosystems of colder environments.

To sumaarize, it does appear possible to make sorme predictions concerning
the effects of a specific oil pollution event, aithough at the outset we must
admit that we know relatively little ebout the dynamics of much of the problem.
ficcepting this, then it is possible to conclude that the biological impact of a
given o0il pollution circumstance depends lavryely upon:

1) the nature and quantity of oil relcased;

pattern of relcase over time;

no

(98]

general geographical location and immediate topography of area;

environmentally determined patterns of biochemical di:composition;

climatic conditions, especially temperature;

~N oY o S

)

h
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)

) relative vulnerability of the exposed biota;

)

) transporting mechanisms, e.g. tides and winds;
)

aresence of ice (exteul of influence presently unknown);

[ee)

9) aesthetic or human amenity values of area.

Using these criteria, it becomes possible to evaluate the probable impact
of 011 pollution on areas of special interect. Certain'regions, such as the Arctic
and Subarctic of the 4.S., Canada, and Russia, can thus be expected to be especially
sensitive to oil polluticn of any kind. Tropical seas, on the other hand, may
suffer less from a pollution expericnce. MNevertheless, considerable care must
be exercised in attewmpting any predictions. Certain habitats, such as the coral
flats of the Great Barrier Reef of Australia, while tropical (10O to 2305.) are

L Ly . L .
excocd1ng:vu1nerab1o owing to the thorough and repetitive exposure to floating

: N 0il of the substrate by tidal fluctuations. ft is therefore not difficult to
; ih} understard the great alarm currently being expressed by Australian conservationists
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over the impending oil drilling activitics on the Great Barrier Reef. Lither
chronic leakage or catastrophic hlowoul could seriously degrade and possibly

destroy completely the reefs over hundreds of square wiles.

Bioloyical Aspects of International Activities

The histerical evidence relative to international action concerning marine
oil pollution is of grecat intercest. It clearly demonslrates, for example, that
it has been neither national anvernments nor elements of the oil industry which
have pionecred and catalysed the present global effort toward alleviation o7 oil
pollution. Rather, the movement owes its origin and its present rapid state of
progress to private individuals and conservation groups who became alarmed over
the rapidly deteriorating environmental conditions (sece the proceedings of the
3rd International Conference on 0il1 Pollution of the Sea, 7-9 October, Rome).

A classic demonstration of this mechanism in action is found in the activ-
ities of the Advisory Com.rittec on 0il Pollution of the Sea, an independent, non-
governnental group which was formed in England in March, 1952. This Committee,
a coalition of consevvation groups and concerned individuals, was formed to
provide a united front in the strugqle to halt the massive o0il pollution which
was then inflicting serious damage to the world's ocean ecosystem. The Advisory
Comnitiee organized a series of "informal" international conferences on 01l
pollution of the sea (London, 27 October 1953; Copenhagen, 3-4 July 1959; Fome,
7-9 October 1268), the latter conference was sponsored jointly by the British
Advisory Committee on 0il Pollution of the Sea, the Italian Mational Committee
on 0il Pollution of the Sea, and the Mordic Union for the Prevention of 0il
Pollution of the Sea, all independent groups. Thesc "informal" international
conferences have led directly to such conscrvation milestones as:

1) the formal Intergovernmental Conference on 0i1 Pollution of the Sea
(London, April-May 1954);

2) the International Cbnvention concerning marine oil pollution, and more
recently;

3) in catalysing the establishment of IMCO (Intergovernmental Maritime
Consultative Organization, a Specialized Agency of the United MNations)
and in promoting marine conservation activities by that organization.

“While many of the mechanisms required to curb oil pollution of the world's
oceans are administrative and technolog1ca] the need for greater biological
knowledge concerning the phenomenon is urgent In the absence of such knowledge

10



there is no quarantee that well intentioned administrative efforts will have the
desired effects. 7The point is mide clear in the following cxample.

The proposal has recently boea made, and is now under active consideration
by IMCO, to permit the release of relatively small quantities of waste oil by
ships while in transit. The present proposal calls for a convention to allow
ships to dump up to 60 liters cof oil per nautical mile of travel, this rate
having bteen established by preliminary observations as not normally producing a
discernible 0il slick (24). By releasing the 0il into the turbulence of the
ships' propellers, it is presumed that the material will be sufficiently disbersed
to permit bacterial decomposition within a reasonable period of time.

Unfortunately, there are several important biological factors which remain
unresolved. First, no studies have ever been made of this prac.tice vhen conducted
in arctic and subarctic waters, hence no predictions can be made concerning its
effectiveness in significant portions of the world's occans. Second, no studies
have been made to determine the effects of the quantities of o0il involved upon
the neuston and hyponeuston. Data presented in an earlier section of this report
indicate that the plant and animal comrunities comprising the hyponcuston are
a) of critical importance to the productivity of the world's oceans, and b)
extremely sensitive to the toxic prouperties of such waste oils. The propesed
0il dumping scheme, by advocating the mixing of waste oils with seawater immed-
iately upon their release into the environment, effectively eliminates their
detoxification by the previously described surface evaporation of the highly toxic
"lighter fractions". aste oils introduced directly into the ocean under these
circumstances may well prove to be many thousands of times moré toxic to nyponeuston
organisnis than if left as surface films. The biological consequences of such an
activity are difficult to gauge, but should the practice become universally
accepted through international agreement, they could well be profound.

Canadian Problems of Special Relevance

Many of the o0il pollution problems presently confronting Canada are similar
or identical to those with which any industrialized nation has to cope. Fuel 0il
leaked into rivers and lakes by accient or design; accicental discharge of oil
from loading or unloading tankers; waste oil from industry or shipping,dumped into

- bodies of both fresh and salt water; these are some of the recognized hazards of

large scale use of oils throughout the world. Their ubiquity does not render them

11
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any less undesirable, unor do:s it j:stify the disregard and irresponsibility
witich commoniy leads to comaminatics, But it does provide a background of
previous experience fruon whichs Canetr can Tearn wmuch, both in terms of control
and of impact on the cnvironnont.

There are, however, other condi.inns and situations which are to varying
extents peculiar ts Concda.  Seie o' these situations have little historical
precedent, rendering difficult any fiom predictions er a priori quide 1ines
for Canadian activity. Three siwuaticns are detailed belowr, in part because such
evidence as is availal:le strongly suqrests the necd for imnediate study and
decisive action if Canada is to avoid extznsive and longtern damage to signif-

icant portions of hor ratural envircnrent.

011 Explovetion and Exnloitation in the Arciic: The Canadian Govermient is of
course well aware of Lhe intensive prograws of geophysical and drilling explor-
ation for 0il currently underway in the Arerican and Canadian Arctics. 01l
has recently been discovered offshor2 in Prudhoe Bay, Alaska, with the reserves
for that arca now Being variously estimated at between 25 billion and 300
billion barrels (tee Tatter an o0il industry estimate). For comparison, some
118 biilion barrels have becen discovered on the entire Morth American contirent
over the past century (1). Still more recently, an exploratory wecll on MHelville
[sland, Horthwest Territories, struck gas; it is expected that soon oil will
be discovercd in tie same area. Geophysical exploration and possibly exploratory
drilling is now underiay in Hudsen Bay and Hudson Strait, as well as off the
coasts of Qiowfoundland and British Colurbia. While the two latier areas are
not Arctic or Subarctic, many of the comments which follow, although directed
toward the developing problen in the Arctic, are pertinent to them as well.

[t is desirable to demnnstrate, before going further, the extreme urgency
of the problem in the Canadian Arctic. The Toronto Globe end iail recently
reported (16 July 19G9) thﬂt the first of a proposed series of 15 exploratory
wells on Melville Island being drilled by Fanarctic 0ils Ltd. of Calgary, had
suffered a gas blowout (from a split in the casing) about midnight of Sunday,
13 July ard had been cut of control ever since. Accordinyg to that source, the
specialist brought in by the company to stop the bloviout reported that a routine
approach would not be feasible because of the almost impossible working conditions
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on and around the rig. Had this blowc { been oil instead of gas, Canada would

at this very moment be deeply cubroils * in the most massive case of oil pollution
in her history. One has but to vefle on the widely documented recent 01l
blowout of a well offshore of Santa Torhera (16,33) to realize the potential
magnitude of such a disaster. /nd s’ice the Canadian Government ovins 457 of

the stock of Pararctic 0ils Ltd., {2 the Goverrment may therefore find itself

in the most unervia! 1o position of Li.coming a major polluter of the envirorment
while simultanccously trying to curb nollution by others.

The pattern of oil pollution ¢ Cook Inlet, Alaska, can be utilized to
evaluate some of the polentials of Canadian Arctic oil development activity.
0il was discovered in Cook Inlet in 1962. Today there are 12 giant drilling
platforsis in upper Cook Inlet, each aone valued at $12 to $15 million. Wells
are drilled through the platform lc¢g», and the 01l subsequently puwped from
them passes through concrete-encased underwater pipelines to storage tanks on
land. Tankers then receive the oil and transport it south. Approximately
116 miles of these underwater pipelines are now in operation, some of them
exltending for several miles on the floor of Cook Inlet. There are conflicting
reports from the oil industry as to whether the lines are equipped with
automatic shut-off devices, but apparently they are not. It will be recalled
that a report is at hand indicating destruction of such pipelines by ice action
at a water depth of 250 feet.

An extraordinary series of oil pollution incidents followed the discovery
of 0il in Cook Inlet. These incidents now average 1-2 every fortnight; their
severity ranges from modest to extremely destructive. Tens of thousands of
scabirds and waterfo.1l have been killed by this pollution, and even the commercial
species of fish and bottom-dwelling crabs have been affected. Concern is growing
for the weltare of the maminal populations of the region, including the beluga
whale, seals, sea otters, bears and furbearers (25).

In April 1948, the then U.S. Secretary of the Interior Stewart Udall called
for an emergency contvol program for Cook Inlet oil operations, and for more
conscientious efforts by industry. The ceoaments “e wade at that time arc most
appropriate to the present discussion. He stated, in part:

"During recent nontis I have received well-substantiated evidence that
exploration and development activities in Cook Inlet have resulted in a
recurring series of pollution incidents. Between June 1966 and December
1967 there were some 75 incidents of oil pollution in Cook Inlet reported
by federal and state agencies responsible for the conservation of natural
resources in the areca."

13



One report available to th~ Secretary revealed that:

“Near]y 100 0i1 pollutinn incidents have been recorded in Cook Inlet,
Alaska, hetween March 1966 and April 1968."(19)

This unenviable recor: of environmental contamination produced by the oil
industry in Cook Iniet is in part the result of inadquate controls, in part the
resuit of attempting to e¥ploit oil resources in a difficult and poorly under-
stoed environmant. Cook Irlet is, climatically, no more difficult - and probably
considerably less difficult - than the Canadian Arctic Slope and Beaufort Sea.
And since Canadian environiental protection legislation and regulations governing
0il activities are considcrably more lax than those of the U.S., there is every
reason to expect that Canzdian Arctic oil activities wiil be at least as destruc-
tive as those in Cook Inlet. Add to this probability the results of ancillary
terrestrial activities - roads, pipelines, settlements, storage facilities and
their relevant construction and maintenance activities - and the prediction of
impact upon the fragile arctic environment is not an encouraging one.

Present o1l Tleases issued to oil companies br the Canadian government dc
not contain environuental protection clauses, in contrast to DEW - line construc-
tion contracts for the military. The Cook Inlet example detailed above, illustrates
what can happen even in thc presence of relatively well regulated oil development
activity. The evidence is thus unequivocal that Canada must act decisively and
soon if she is to avoid the wanton destruction of her arctic environment, including

its wildlife, on an unprecedented scale.

Tankers In the Northwest Passage - An Additional Hazard: The United States has
recently heen refitting the tanker Manhattan, its largest merchant vessel, for
travel in Arctic waters. The Manhattan's deadweight tonnage is 106,500 and it
can carry 38,220,000 gallons of crude o0il; according to one report enough to 7ill
nearly 4000 railway tank cars. The immediate goal of this exercise is to explore
the feasihility of transporting crude oil, obtained .from oil fields on the Arctic
Slope, east through the MNorthwest Passage and hence to refineries on the New -
Enqland coast of the U.S. The proposed route is through the Canadian Arctic
islands to Davis Strait between Baffin Island and Greenland. Half of the 4500
mile route would be covered by ice. The first trip is scheduled for the summer
of 1969.

14



& . A cursory glance at a map of the region is sufficient to confirm that
3 virtually all of the hazardous part of the journey will be through Canadian
waters, or waters which, although <ue to international agreenents are considered

"high seas" are immodiztely contiquous to Canadian waters and lands. To date,
Canadian and Amarican icebreakers have been the only large vessels to traverse
this route with any predictable deyree of success.
0f all international oil transporting ventures undertaken to date, this
proposed Northwest Passage plan is clearly far and away the most hazardous. It
is extremely hazardous not only for the ships and their crews, but for the
Arctic environment along the route of the tankers. The sinking - or even serious
damaging - of but ane large tanker in these waters could have catastrophic and
longterm effects on the arctic coastal environment. In the present absence of
even rudimentary data on the behavior of oils in ice~filled arctic waters, no
: sensible contingency plan in case c¢f accident can be developed. Canadian resources
will bear the brunt of any such accident, whose impact is at present virtually

unpredictable, but known to be great.

0i1 Released From Ships: A Major Problem: The available evidence, while incomplete,
strongly suggests that the greatest current environmental damage from oil contam-
ination results from the dumping of o0il by ships at sea. Several principal sea
lanes converge off the Eastern coast of Newfoundland, and there are significant
shipping routes through such coastal waters as the Gulf of St. Lawrence and the
Strait of Georgia. Tuck (36) has stated the situation well:

; "Most traffic routed from Northern Europe, the Mediterranean and Africa
} to Halifax, the Great Lakes and New England ports, converges south of
Cape Race on the Grand Banks of Newfoundland, while the more northerly
shipping route during the summer months passes through the Strait of
Belle Isle into the Gulf of St. Lawrerce.
011 dumped south and east of Mewioundland is carried toward the
i coast by prevailing vinds and currents. There is an infamous current
setting towards Cape Race which has been the cause of hundreds of marine
disasters during the past three centuries. That same current brings oil-
slicks toward the coast and thousands of dead and dying murres and other
sea birds are fourd along the shores of both sides of the Avalon Peninsula
in the fall, winter and early spring.”

Field studies by Tuck (37) have indicated that there are several principal
areas off Hewfoundland where heavy rortality to sea-birds by oil pollution occurs.
The shores of both sides of the Avalon Peninsula have becn mentioned. A second
area, the north side of Bonavista Bay, southwards from Cape freels, and a third,
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the Newfoundland side of the Strait of Balle Isle, have also been identified.
Mortality from o0il contaminaticn, while continuous, appears to be far more
serious in winter, when the Eider ducks concentrate inshore and the murres
offshore. Tuck (and others) are convinced from the available evidence that:

"...far wore muwrres - and possibly Eider ducks - have becen killed
annually off the coast of Neufoundland by oil than have been utilized

for food." ( 37 p.191).

The scattered and fragmentary data on Newfoundland seabird destruction by
011 have been well summarized for the period 1949-1962 by Gillespie (1°). The
winter of 1959-60 was apparently one of the worst in history; Gillespie reported

of this interval:

"It wos estimated that several huncdred thousand sea birds were destroyed
between January and March 1960. The first report during the winter of
1956-60 was from the Avalon Peninsula in January but apparently an earlier
kill was registered atong the rnortheast coast. The kill was highest on
the Alcids (murres, puffins, dovekies, black guillemots, and razor-billed
auks). It was calculaied that of the 4,000 birds handled by Dr. L.M. Tuck,
97% were murres. The source of the pollution was not detected.™

He cites, in addition, several other instances of oil pollution during the
same period.

Livingston @1 ) has described the important concentrating effect upon alcid
and eider populations of the North Atlantic caused by the seasonal southerly
movement of the arctic ice pack. The net effect of this ice pack movement is to
compress these populations into a relatively small area ("something less than 400
miles square - relatively small in terms of the great numbers of birds coming firom
large brecding colonies throughout our eastern Arctic."), which coincides with the
shipping lena convergences described above.

I have recently investigated another serious Canadian o0il pollution circum-
stance, of a sort not previously reported in the literature with the exception
of the recznt Santa Barbara catastrophe. In mid-Apri1'1969 reports viere received
of migrating harp scals in the Gulf of St. Lawrence being found covered with a
heavy 0il. This incidcnt, which was neither widely reported nor widely known to
either authorities or the general public, involved 3000-5000 and possibly more
juvenile harp seals which were following their traditional migration route north-
west through the Strait of felle Isle after leaving the whelping grounds along
Eastern Quebec shores. The animals apparently contacted a large oil slick
somewhere in the Gulf of St. Lawrence north 6f Prince fdward Island. Eye witness
reports irndicated that thousands of them were completely coated with the viscous
material, and many ceventually perished. Death \ias especially gruesome, for the
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animales'flippers stuck to their bodies making swisming difficult or impossible,
while the heavy, tariike coating irriteted the skiny the combination eventually
stressing the afflicted anirmel« to the peint of erhaustion and death. Dead
oiled seals were found on ice Tloes, along the beaches of the Strait of Belle
Isle, and some were obscirvaed dead in the water. It has not yet been estahlished
whether the contaminating oil cawe from a ship or a shore facility, but because
of the location end circumstances it is belicved to have cowme from the former.

Discuzsions end correspondence with ofiicials of the Canadian 1Hildlife 1
Service, Departiment of Fisheries, and Departimant of Transport
over this seal oiling issue have indicated th:t under the existing circumstances
they are not adequately cquipped to deal with such oil pollution problems. Their
duties are diverse, ard control of oil pollution constitutes only a fragment of
their overall responsitilities. Authority to investigate and act is scattercd
among a variety of laws and regulations, nonc of which are ideally suited to the
existing conditions of the area. Attempts at coordination and improved com:mu-
nications have becn macde, especially by the Canadian lildlife Service, but
substantial improvements will he needed before any truly effective coordination
can be achieved. One of the greatest needs is for ministerial level direction
leading to effective integration of the various, now-scparate efforts.

Equaliy important is the need for biolocical studies of various aspects of
this phenomenon. Some progress is being made toward understanding the ccology
and phenology of the Horth Atlantic scabird populations, but there has been no
concerted attempt to date to relate the findings to the oil pollution problem.

It is well known that exploration for oil is actively underway on the
continental shelf off eastern Newfoundland. Since we now have at hand considerable
evidence of the myriad problems which can beset such offshore development activities
(the Baltic Sea; Santa Barbara; Gulf of Mexico; etc.), it would be naive indeed
to assume that the eastern Canadian offshore cdevelopment activities will be
completed without serious oil pollution incidents. The conscquences of such
incidents are now well known to many, if only through the exhaustive documentation
of the Santa Barbara catastrophe. Seabirds would suffer enormous losses; marine
mammals would be affectod, but to an unknown extent. If onshore winds prevailed
at the time of an accident, exiremely serious damage could result to the inshore
fisheries as a consequence of a) the biological deterioration of the shoreline
itself, b) the killing and rendering unfit of fish and other commercially important
marine species, and c¢) oil damage to fishing gear. These effects would be augmanted
by the destruction of acsthetic values of the shorelines, a point of considerable

significance to an economy actively interested in promoting tourism.

17
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0i1_Pollution Costs, Responsibility, and Contingency Plans

The cost of ail polluticn incidenie can be high. The bBritish Governmcont
is presently sueing tih: owners of the 61,763 ton ﬁmorican-owned\Torrey Canyon/for
$8,156,000 to pay for tLhe c]eanfng cperelion subsequent to its being grounded off
the southwest ceast ¢f fngland { 2). lawsuits resulting from dameqge due to the
blowout of one of finion 0il Co.'s offshors wells near Santa Barbara now total
more than $2 billion (the value of the oil lost during the first 12 days of the
blowout was cstimated at something less than $1 miilicn(16).

Cne reason for tie potential extensiveness of damaagce from an oil nollution
incident is the quite lirge area that even a modest quantity can cover. The
thickness of an o0il slick is never very creat, the actual thickness being determined
largely by its viscosity and exist}ng environmental conditions. One British
report indicated that 15 tons of oil (type unspecified) dropped into a calm sea
covered eight square miles in less than a week (14). Another report of a patch
of jettisonaed oil found off the coast of Denmark stated that the slick covered
an area of 772 squarc miles, threatening rat only the bird 1ife, but also the
beaches of both England and coastal Europe.(31). Calculations made by Blokker X 7)
indicate that 1000 cubic meters (about 10CGO0 tons) of crude oil would spread to -
cover 78.5 million square meters of water surface in 90 minutes and about 235.5
million square meters (about onc squarc mile) in 10 hours. Thus even a relatively
small spill can jeonordize large arcas of water and damage extensive coastal shore-
Tines.

At the present time there is no information available indicating that the
Canadian Government hes developed contingency plans for the inevitable coastal
0il pollution resulting from activities in the Arctic and on the continental shelves,

“nor for the problems consequent to damage to or destruction of a tanker attempting

to negotiate the North.nst Passage. It should be pointed out that neither Britain
nor the other coastal counfries of Western Europe had contingency plans at the

time of the Torrey Canyon disaster; and it was largely the absence of effective
contingency plans which resulted in so much uncertainty and confusion both in

Great Britain and France concerning leadership and best approaches at the time of
the accident. Some appreciation of the nced for intelligently conceived contingency
plans can he obtained from study of the bock 'Torrey Canyon Pollution and Marine
Life' (34), and the ©hite Paper on Coastal Pollution prepared for the Home
Department of the U.K.(32), both of which carefully document and examine many

aspects of the ‘Torrey Canyon' disaster.
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The extent of damage in several well documented recent cases of catastrophic
011 pollution was shown tou be materially compoundad by the absence of adequate
scientific information an the jhysicael behavior and Liological effects of oil
pollution and upon th~ chemical dispersants used to control it. An example of
the possible consequsareas of this lack of knowledge wias the use of nearly 2 million
gallons of deterg;nta by the Byitish Govermwent duiting the Torrey Canyon episode
which, on final anilysis, were concluded to be of questionable overall value (27).
It would thus scem short sighted indced for a couniry as dependent upon its natural
resources as Cerada, to postponc planning for the inevitable until it was in the
process of hapnoning.

The question of ultimate responsibility for the consequences of oil pollution
is a difficult problen nceding immediate consideration in Canada. The most basic
question is: wno will pay for the damages resulting firom an oil pollution incident?
Thomas A. Clingan, Jdr., Professor of Admiralty Law and International Law of the
Sea at Georye Washington University, in a recent article in the U.S. Haval Institute
Proceedings, May 1969( 9) observed:

.In view of the enormous damages resulting from a massive spill, the
usual channcls of the law in such cases, nam2ly the Admiralty courts, may
not be adequate to deal with the prebliem. This is becoming more and more
apparent as the size of tankers increases, with the Japarese-built 312,000-
ton Universe Ircland leading the way toward the inevitable 500,000-ton -
and Targer - ships. 1lhe prospect of huge tankers carries with it mixed
conscquences. As size and spead increases, the enerqy needed 1o stop the
vessel in a given space increases exponentially, and, should a casualty
occur, the Tosses could be five times larger than that incurred by the

Torrey Canyon,.
Professor Clingan then argues in favor of the concept of “limited liability", as

the best means of shipowners avoiding ruinously high insurance costs.

....Assuming that « shipowner is to be asked to be absolutely liable for
any oil spillayce, and acsuming further, that we are to require him to insure
to assure paynent, thon it is only fair to place a reasonable ceiling on his
potential liabiiity/acts and treaties that arec designed to protect shipowners
from disastrous ¢laims for dameges...."

I find that T amnt in strong disagreemcnt with Professor Clingan concerning
the basic concept of " ¥mited liability" as opposed to that of “strict liahility"
vhere the injuring part: is fully responsible for his own acts. Application of
the concept of Timited 1iability would place a significant portion of the burden
of risk for the activities of a profit-oricnted special intercst group upon the

governwient and/or the general public. To abrogate the rights of the government
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or the individual, by troaly or any othor means, lo just conpensation for incurred
J 7 J g

danages scems unathical end, mest ably, unconstitolbional. It s difficult to sce

how i1 would conleibuly Lo a are (er Sercn of rooponsibility for the environment,

1

a necd se cloarly davos dreied wrd docenented in the potroleun industry's recent

activilies in Ccol 11 %, flaska. It i+ also wvorth netinag that U.S. Secretary of
Interior Hickel hzs vooontly mroonsed that thore be no dollar limitetion on
Tiability for V.5, ailuon, for roosons essentinally similar to those provided
above. _

In an evint, ther: ere serious auestions yet to be resolved concerning
Tiability vcr ibo enviveoaaaatal, and individual property, damage wvhich will in-
evitably ro.t1t from'eil exploitation activities in Canada. The decisions
reachod on thie quaslioo w31l have imsortant bearing on the develoninent of con-
tingency plane and, ind=:4, on the overall Canadian policy concerning environizenteal

proteciion Trom destrustive oil pollution events.

Intern:iional Cooperation and Communication

At th present Line Cenacdla has but one ¢fficial contect with THCO, through

~

the Depaviion® of Trarcrort.  Partly becavse of this, ard partly because of the
largely techinlogical and administretive oriontation vhich DOT has historicaily

had tovard marine oil pollutien, Canadian promotion of scientific investigations

of oil pollution at the internaticnal and national level has been singularly lactking.
It has peoven difiiceii to obtain information relevant to intornational scicntific
activitin througk the Chrradian DOT, and information flew frow IiCO and other inter-
national indies to potentially interested Canadian goveruwenial agencies and

research institulions Lo beon poor.

The fhtional Reworcen Council of Canade maintzins in London a Scientific
Liaison Qifice, whose nireal functions include the fostering of information exchange
and progran coordinat o at the international level. This Scientific Liaison Office
is adairably equipped io carry out the kind ol liaison between scientists and
scientiTic grouns of di ievent countries, and between Cenadian scientists and inter-
national organizaticrs uch as [HCO, UNESCO, and TAQ which is so badly nceded at
the present timo.  Delesation of recponsibility for tha scientitic aspects of oil
pollution to the Cencdinn Scientific Liaison Qffice in London would appear to be an

effective solution to the problen.
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Communication belween interested scicntists and organizations has also been
hampered by the lack of a suitable internztional forum for reporting research
results, proposed proiccis, wnd circulating cther inforwation which could materially
improve research cocrdiriatinge and reduce duplication of effort. One constructive
attempt to correct part of this deficiercy is te be found in the Bulletin of the
North Fasi tarine Pollution Programne: under the editorship of Prof. R. B. Clark,
University of Newcastle upon Tyne, Englonc. This useful periodical, which has
been experiencing serious financial problcss because of inadequate support from
govermment and industiry, reviews ongeing and propoesed pollution rescarch programs,
and provideﬁ a forum for discussion of current problems of sianificance in environ-
mental biology, with spccial rvefevence to poilution. This important efiort
constitutes the only significant atternt &t prasent to promote communicaticn between
scientists in this fic<ld, and despite the financielly imposed Timitations on scoupe
and reader<hip, is proving of great value in reducing duplication of rescarch

proarams an¢ facilitating coordinated rescarch efiort.
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Recommendations

The following serics of recowmendotions arises from detailed consideration
of the broadly biclogical proilems associated with oil pollution in Cenada. In
developing those recosrondatiors, careiul sludy was made of current and preposed
rescarch programs in o< tern burope, the United Kingdem, and the U.S.  The british
activitics in this “ield are of special ‘intercst, for 1hc\Torrey Canyonlﬁpisode
sensitized the U.t. to the magnitude of o0il pollution problems arid catalysed a
substantial rescarch effort inte the problem. The British government is at the
present timc'c1ear1y the vorld leader in o0il pollution research. In 1968 it
appropriated a total of $395,900 (Canadian equivalent) for the various phases
of its proy-am, which include investigation of:

1) effects on wmarine life and wateriowl;

2) burning of 0il in stranded tankers and on the sea surface;

3) effects of natural factors on movement, dispersal and destruction of oil

on the sea surface;

4} oil sinking, scavenging and ge1ling agents;

5) less toxic detergents and improved equipment for application;

6) mechanical removal and inexpznsive booming methods;

7} cargo transfer from disabled tankers.

Clearly, acticns of a more purely administrative and technological nature
will alse be reauired if Canada is to effectively deal with the issue. However,
these arcas are beyond my sphere of competence. Certain of the following
recommer cations can be implemented by a redeployment of existing manpower and
resources. In some casce, however, ncw programs will have to be instituted in
order to achicve the desired ends.

dilh respect to the financing of proposed new programs, it can be pointed
out that ultimately the petroleum industry itself will be a major recipient of
the benefits, through veduced insurance costs, impicoved public relations, and
assistance in the solution of industry-wide problems. It is thus considered
only appropriate that <ome of the cost for such programs be borne by the petroleum
industry, via direct coatribution or an appropriate tax mechanism. Segments of
the industry have already demonstrated their concern and sense of responsibility
by supporting research activities, and the enlargement of this activity on a more

formal basis is believed a very desirable goal.
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The successful resolution of Canada's oil pollution problem will come
only if a maximua integretion of total coffort is achieved. Especially important
is the need for inducivial/govoimuont/universily collaboration in all facets
of the endeavor. ‘By vorliing together - in tho sharing of resoturces, the
allocation of reseavch activities, and rost impertant the recognition of
joint responsibility to society for previding a prompt and intelligent solution
to the problar - can we expect Lo achiewve the desired gnals of preservation of

environmenial quality and sustained viability of the oil industry.
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P Recommendation 1: insiicalion oi a bicloqicalily and oceanographically oriented

IR £

research program in the forih “ilaptic and_the coastal reqions of eastern Capada

with special reference b cealods end other inpertant marine species. Its

purposes are tn:
1) deterimine tho piesent causces and patterns of oil pollution;

) eviluatle th influzncos of ocean curvents aund winds upon such pollution;

~N

3) analvse the consecuences of seasonal movencnts and distribution of
seabiirde,, seals, and other important specics which are subject to oil
pollution;

4) deteriine the jrescint magnitude and nature of seabivd oiling at sea;

) det2rmine the »elationship of shorcline data (eiled birds, oil, etc.)

to events at <ea;

6) stuly and protict the po]fution potentials from offishore oil exploitation
activities, wiili special reference to the developmaent of pollutien
control mecnaricms and funclional contingency plans;

7) recommend, ultimately, ways in which marine oil pollution and its

deleterious effects in the study area can be alleviated.

:lien of a research proaram into the biological effects

t(_.
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of marine oil jollution
subsurface bictic comuunity which is so critical Lo the continued productivity of

‘f'

upon tne hyponeuston, or the surface and immediate

the oceens. This program vould study the:

1) denaiics of 0il dispersion in Lho upper ocean layers with special reference
to the propesed 60 1iters por nautical mile oil dumping convention;

2) toxicity of vovious hydrocerbons to hyponcuston organisms;

3) toxicity of oil s<pill removers to hyponcuston organisms;

4) effects of oil slicks (as opposed to dispersed oil) upon the neuston
and hyporeustcn conmunities; '

5) evaluate th> overall biological effects of the phenomena under study so
as to provide o sound biological basis for couventions, treaties, or

other administiaiive approaches to the disposal of oil at sca.

Recomrrendation 3: instigation of a research piogram into the bhiological effects

of oils in arctic and subharctic waters. This study of critical importance at the

present mament, should iavesligate the fo]]ow1ng aspects of the overall problem:
:} 1) scasenal bicchoical decay rates for various types of polluting oils;

PN
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2) physical behavior (dintribution, dispersion, mixing, etc.) of oils
4 relcased in arctic an'! subarctic coastal environments;

) influence of ice on d° porsicn and evaporatinon of oil Tractions;

3

4) biological effects @ uliimaic fate of “beached" 0ils;

5) effects of oils upon . 1lalife species of interect and importance, including
the marine manmals, with special reference to a) damage to food sources,
b) direct physical efi:cts, c) physiological or toxicological effects,
d¢) effecls upan habita! (e.g. breeding areas) of ecological significance.

importance, leading to developiont of critical area protection programs. The

criteria for evaluating sites of special significance should include:
1) ecological siagnificance to wildlife and/or man;
2) acsthetic (recreationel, scenic) values;
3) presence of highly suscepﬁib]e life forms (e.g. Atlantic seabirds and
inshore watlerfowl);
4) presence of rare or endangered species (e.g. Razorbill, Greater Snow
Goose);
5) uniqueness ¢f area as representative of Canadian habitats.
This survey should definitely be linked with the present Canadian activities in
- the International Biological Programme (IGP). There is now underway throughout
Canada a national effort, coordinated through the National Research Council, to
identify, describe, and delinecate areas of special ecological significance and
which represenc samples of the natural diversity of the Canadian environment.
This ongoing program could readily lLe enlarge! to encompass the proposed critical
site survey, o to facilitate its complction with advice and technical assistance.

Recommendation 5: instigation of a research program into the biological effects

of present and proposed vefinery and petirochemical plant operations (e.g. et

Holyrood and Come-by-Chance), with special reference to;
' 1) effects on shoreline biota;
2) effecls upon hyponeuston (e.g. lobster larvae, herring and cod eggs and
larvae);
3) development of means for containing oil contamination (boows, etc.) to
avoid contamination and to winimize its damaging effects once a spill has

Ltaken place.
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- This study has special relevance to such comnercially significant areas as

¢ Placentia Bay, where a major oil port i. in process of development. It should
' be undertaken priov to design and cons auction, providing impoirtant baseline data.

Recommendation 6: drvclorzoat of a trud. effective national system for locating,

reporting, and identiiving the sources of oil pollutioy circumstances. Timplementatic

of such a system nust begin at the minizterial level Lo assure interdepartmantal
and interagency cooperation and integration. One or more "Coordination Centres™
should be established, which would recoive reports of oil pollution and coordinate
investigations. Resourccs of the folloring groups should be utilized to locate
0il pollution situation:
1) Departiment of Transport {ships. planes and field perscrnel);
2) Department of Fisheries {ships and field personnel);
3) Canadian Wildlife Service (field personnel);
4) Provincial Governients (field personnel);
5) natural history and conservation mtganizations;
6) Canadian Armed Forces (field personnel);
7) Department of Eneruy, Mines and Resources (field personnel).
¢ This program could be effectively imnlementcd through a high level directive to
:€S§ these governient agencies listed above, providing for the prompt reporting to
Coorrdination Centres of any oil pollution circumstances. Cost would therefore
be limited to that necessary to establish one ov more Coordination Centres. It
is desirahle that the first Coordination Centre be established in a region where
0oil pollution is an existing probler:, preferably at a university. A pilot program
! of 2-4 vears sheuld be run by the university either indcpendently or in cooperaticn
f with~Governmont, to develop the most effective means of coordiration. At the end
of this time the Coordination Centre could, if Government desires, be turned over
to an agency of Goveramont for permanent operation. Both the Memorial University
of Newfoundland and Dslhousie University are well situated geographically to
conduct such a pilot Coordination Centre progran.
The principal furnciions of such a Coordination Centre would be to:
1) establish contacl with field observers and to promote prompt and accurate
reporting of oil pollution circumstances;
2) to coordinate ‘investigations and to provide relevant data to those agencies
responsihble for natural resource protection and prosecution of pollution

regulation violations;
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= 3) to provide chemical analyses of polluting oils;

',‘3 4) to advise governnont of existing pollution trends gy incipient pollution
conditicns vhich woy thircaten the natural resources of the country, and

to provide inforicition on new developnants in 0il pollution control as

it becomnes wvniiable.

Recarmendation 7 @ cevelopment of a Mational Contingency Progrem, with special

reference to
1) blowouts and other accidents to offshore ¢il drilling and pumping
facililties;
2) pijelines apd «torage facilities, both on land and urderwater;
3) tankeis and otiher oil-carrying vessels inshore and at sea;
4) Mortirest Passaga tankers .(a special case requirirg special treatment);
5) bay and estuary o0il handling sites (Come-by-Chance; Holyrood, etc.);
6) shoreline sites of special significance;
7) rivers, lakes, and other freshwater locations;
8) the Arctic envirommant, an especially vulnerable region.
In every caso contingency plans should include thoreugh consideration of:
1) wildlife and fisheries values;
' ) protection of valuahle plant and aninal conmmunities;
3) human safety and aesthetic or amenity values;
4) the several alternate "best means™ of alleviating the pollution while
minimizing daiage; ;
5) ultimate responsibility and 1iability for damage, both to property and

6) regulations and legislation which will mininize the likelihood of dairage
from recormized sources of danger.
The present Diritish effort toward development of a National Contingency
Program for the U.K. should be studied and viherre applicable its procedures adopted

by Canada.
Recomnendaticn & : dev-elopment of national criteria for environmental protection,
to be included in all oil leases, construction contracts and other agrecments where

l -

the activity presents sene probability of risk to the cavironment. Such criteria

should include:
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the provision {cr unliwited liability of the developer;
utilizatien of ~ost availabic environmental protection devices and procedure

careful policir of acltivity sites during and after development activities;

DWW N =
S N N

designing of d¢ :lopmont pirograms which would maximally harmonize with
other uses and +:lues of the cavironment.

While the ncod for w.ational criteria applied to development relates most
inmediately to the 0il ex, foration and dovelopiient activities in Arctic Canada,
it is clear that most deve' pment programs would provit from such criteria and
activity guidelines.

Reconmendation 9 : improvent of international coordination and communications.

This is cvitically imporitar? during the coming decade of rapidly expanded research
activities in oil pollutior, and can be significantly upgraded by: “
1) delegation of resp . nsibility for all international aspects scientific
research on oil pollition to the Canadian Scientific Liaison Office,

London;
2) financial and other assistance to the Bulletin of the North East Marine
Pollution Programea, with the explicit aims of promoting the enlargement

of its scope and roadership.
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