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4, " Tanker spills over 42,000 gallon

Table 4.1 shows a listing of ail non-inlénd tanker and barge
spills over 1000 barrels (42,000 gallons) through 1972 of
which we are aware. This list Combines data from the ECO Inc.
tape, the Gedfges Bank Petroleum Study (Westiﬁfofﬁ Ltd.), and
the 1976, 1971, and 1972 Coast Guard Repérts. "In terms of
volume, almost all the oil réported spiiied by‘vessels is
spiiled in spills of this size. 98.4% of the volume reported
in the Ecb data occurred in 42,000 gallon spills or larger.

The great bulk of all these vessel spills are from the

ECO Inc. data. This data was obtained bf:

a. identifying some 3,000 tanker casualties that
-océured in the calendar yYears 1969 through 1972,
principally through insurance company reports

(Lloyd}s Daily List);

b. internal data on oil company-owned and -chartered
tankers involved in the incidents provided through -

the cooperation of the companies;

R _~
in the case of discrepancies.

The data covers 12 spills. We believe it to be a practically

complete list of large tanker Spills in the four-year period. In

return for the company data, ECO agreed not to identify individual

Jgpills._ Hence, we have deleted vessel name and exact date
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from those spills for

A cuxrsory examination
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which our only source was thé ECO tape.

of the list will reveal that with respect

to large spills, the non-ECO sources are woefully incomplete.

' For example, in 1969 ECO reports 40 large {over 42,000 galldns)‘

spills. The other data soﬁrces combined report 8, 6 of

~ which spills are in the ECO data. Since the data prior to

1969 is patently jncomplete and sincé the Coast Guard data

refers only to U.S. waters and contains oﬁly a small sample

of non-harbor spills
solely on the ECO Inc

spills over 42,000 ga

(see Tablel-1), we have -decided to rely
. data in deriving densities of tankex

llons.

With respect to the incidence of vessel spills, our

earlier-assumptions'imply that the.probaﬁility of n spills

occurring given a specified amount of exposure, t, is given

by

p(n]|

where X is a-pérameter whighfspecifies the intensity of

N = e an)/mt .

the Poisson proceés governing spill frequency. We will use

. the ECO spili data to

use. Several possibi

of oil being transpor

*COast~Guard per
up 90% or more of the
ever, the legal requi
three-mile limit and

make some judgments about A. But first

-we have to ask'ourselves what exposure variable,“E) we should

lities come immediately to mind - amount

ted, number of landfalls, number Of

sonnel feel that their system is picking
actual spills from fixed sources. HOwW=
rement for reporting extends only to the
these same pexsonnel have some doubts that

vessels operating near the three-mile limit are completely

faithful reportexs.

A
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ton-miles, etc. 1In short, our task is to identify an explana-
tory.variable, t, to which spillage appears related in the
above manner. We also neea an explaﬁatory vaiiable.whose
ability to explain we can test with the available data.

In atfempting to find such a_vafiabie, we have made a
number of false starts. Figure 4.l shows one such failure.
The ECO data breaks the world down into twenty regions and
identifies in which of these regions each spill occurred.

We hypothesiZed that spill frequency was proportional to the

amount of oil flowing through each region. Department of

" Interior reports [7] on world oil flows. were -

used to estimate the amount of oil flowing through—each such

;lregioh over the four-year period. -  We then plotted the number
;féf spillé which took place in each region against the amount
. of oil flowing through that rggion. Figure 4.1 shows the
€;resu1ting scatter diagram. Obviously, there aﬁpears to be
fglittle Or no dependence between sPiil incidence and regional
ftﬁroughputs. The totallvolume spilled in éach region, Figure

'-;%-Zr also shows no relation to regional throughput but-this

was not unexpected because volume spilled cahfbe draétically

affected by avsihgle spill; However, with a sample of 612

~ spills, if there were a relationship between incidence and
. . A
" regional throughput, with high probability Figure 4.1 would

" have revealed it.

The ECO Inc. data also breaks the spills down by locale:
1. pier (touching a dock)
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3. bay
4. outside bay but within fifty miles of shore
5. outside fifty-mile limit.

Of the 359 spills for which locale is listed, 291 or 833
occurred within fifty miles of land. Figure 4.3 shows the
breakdown; " This figure, together with the earlier negative
fesults, suggests that most spills occur at either end of

the voyage. This suggestion is butﬁressed by Figure 4.4 which
~indicates that;sizable portién of the spills are caused by
.grounding or ramming (vessel hits fixed séructuie) oé colli-

sion. Groundings and rammings can only occur near shore,

~¢;_wh11e collision -frequency depends on trafflc den51ty, which is

_at a maximum near shore.

;ﬁ "These results suggest‘that the amount of oil landed

e mlght be a better explanatory variable than regional through-

put. .Therefore, ECO Inc. personnel returried to Lloyd's

Dailj List and other records and identified on what major

~. trade route each spill occurred. At the same time, trade

route volumes for each of twelve major routes for the four'
years weré compiled from Department of Interior sources.

. . i 4. - - :
‘Flgure .5 shows the resulting scatter diagram: number of

'spills on each route against volume handled on that route.
‘This figure indicates a possible Jlinear relationship. The
leaét»éduareé“fifhiémﬁ';"3;§'+'10;1°v which>héé.a correlation
coefficient of .88 and a standard error of 8.3. Interestingly
enpugh, the three points to the high side of this fit all
-.involve routes which terminaté in the U.S. This raises two

possibilities:

hessseo

y o
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- number of spillé and volume 1anded,_Figuré 4,5, with that

1. Spills in U.S. waters are more carefully reported

than elsewhere.

2. Since U.S. réutes involve generally smaller ships
than other major routes due td draft_limitations
'.at.terminais, the same volume 1anded.involves more
landfalls. This suggests that the number of land-
falls méy be a still better éxplanqtory Variable
~than the»volume.landed. Howevér,'we'did not check
this possibility due to time comstraints, but, on

the basis of Figure 4.5, chose to operate with volume

landed as the exposure variable.

It is interesting to compare the correlation between

volume spilled shows a great deal less ‘correlation, yet-the

;assumption-thaf volume spilled is prpportional to volume

danded is’ almost universally employed in oil~spili analysis.

As Section 3 argues, once one has decided to model

~8pill frequency by a Poisson process, has chosen an exposure‘ﬁ

variable, and has assumed that the intensity of this process,

A, is an unknown variable whose density should depend solely

PN

1t

1

-on the available spill data,* then the probability of obtaining n-

spills in a given amount of exposure, t, having observed v

~ *To put this third assumption in precise but impenetrable’
jargon, we have assumed that the intensity A is a random
variable which is governed by the non-informative conjugate
Pprior.

e

between volume spilled and volume 1anaed, Figure 4.6. As expected. = = -

R
—
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