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6. Offshore production spills greater than 42,000 gallons

Table 6.1 lists all spills larger than 42,000 gallons
emanating from offshore platforms and pipelines in the period
1964 through 1972 of which we are aware. *

To obtain.spill frequency and,spill_volume‘densities-ﬁ

from this data, we will make: the same essumptions used earlier

- in our analysis of tanker épills, including the assumption

that the'exposure variable in the Poisson process is volume of
0il landed. We will do this despite the fact that we have
been unable to make a quantltatlve check on this assumption as

we did with tankers. The sample of large spills ‘is simply

+too small for any test to have any discriminating power..

For now, we will simply accept volume landed as the exEosure ,

"variable as a worklng hypothesis.. and although other

.varlables such as number of flowing wells, number of platforms

-may he at least as good.

a Under these assumptlons, the densrtles of the number of

ﬁplatform spllls greater than. 42 000 gallons for the small,

:1arge, and medium f£ind for f1e1d life are given in Figures

6.1, 6.2, and 6.3. For the large find, the mean number of

" such spills is about 4.7 and there is about a 90§~chance‘

‘we will have at least two spills and an 80% chance we will

have less' than six spills. Remember the amount of oil which
R "/ S _ |

the Offshore Development Model estimates will be landed from

this find is a little over 2 billion barrels, which is about

50% of all the oil which was produced by U.S. offshore fields

in the period 1864 through 1972. FOr-the medium find hypothesis,

. *There were several large platform spills prior to 1964 -
but no quantity data is available.
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FIGURE 6.1 DENSITY OF NO.OF PLATFORM SPAILLS
‘ OVER 42,000 GALLONS

SMALL FIND, FIELD LIFE .
Based on all known USA platform spills over

42,000 gallons observed in the period 1964
through 1972 inclusive.

Number observed =9
Exposure observed = 3, 927 MM bbis

Exposure contemplated = 122 MM bbls ,
MEAN (n) = .28 _ ~2°

»

.

‘I
2 3 4

FIGURE 6.2 DENSITY OF NO. OF PLATFORM SPILLS
OVER 42,000 GALLONS - '

MEDIUM FIND, FIELD LIFE

Exposure contemplated .= 567 MM bbls

MEAN (n) = 1. . N

VAR (n) = 1.5 e

. o 0
T

234567

FIGURE 6.3 DENSITY OF NO. OF PLATFORM SPILLS
OVER. 42,000 GALLONS . .

LARGE FIND, FIELD LIFE .

Exposure contempluted 2,044 MM bblis

MEAN (n) 4 7

VAR (n) = - ~2N

1 HH

3 56?89!0Il|2l3[4
NUMBER OF SPILLS, n
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which lands one-fourth as much 0il, there is about a 30% chance
we will have no platform splll over 42,000 gallons under our
assumptions and about a 90% chance that the number of such
spills will be 2 or less. For the small find hypothesis,
there is about a «75 chance that we will have no ‘large platform
splll, & +2 chance we will have one such spill, and a .03
chance we_w1ll have two such spills. Figure 6.4 shows these
- three densities in terms of volume handled between spills and
.the equivalent time between spills at oeak production.

Figure 6.5 shows the cumulative of the spill size density

for these large platform spllls. The mean is about one mil-

o lion gallons. There 1s a_ .80 chance such a spill 1f it _occurs

-will be greatel than 100, 000 gallons, but’ 1t is qulte unllkely

-that the SDlll will be greatexr than 10 m1lllon aallons.

.Clearly, in’ thls category ve. are deallng w1th 51zab1e spllls‘

When we turn to large SDllls from offshore pJpellnes,

-

. two important definitional problems arlse. One, 1t is

-:1mportant to ?now whether a plpellne splll emanated from a

transm1581on llne (large dlaneter llnes, often common carrier,

which carry the productlon from a central procesq1ng facility

Y

Jin the fleld to shore) or from a gatherlng net llne (generally_

smaller lines used to carry productlon from an 1nd1v1dual

platform to the central proce551ng platforml Thls dlselnctlon

is 1mportant to our comparison of tanker versus . transmission
lines for fleld~to~shore transport for the gathering net
Will be in place ro matter which transport mode we use.

Unfortunately, from the data there is no way ofrtelling for
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lsure whether a spill involves a transmission line or a gathering
net line.. . |
The second definitional problem involves coastal pipeline

‘spills. All but three of the large pipeline'spilisAin Tabie.
6.1 were in sﬁallow coastal channels in thch a large portion

of the Gulf Coast pipeline network.is laid. .It is not at all
obvious that spills generated by these'lines would occur in a
development in which all the production'was well offshore. For
example, the largest coastal pipeline'spill'was caﬁsed by a tug's:
propelior cutting a line in 10 ft of water. Assuming that

the transmission lines were well buried when they came ashofe,
'this.type of accideﬁt woulé be hard to come b&. |

In the face of these uncertaintieé, we have chosen to

‘ display two sets of large pipeline'incidence densities. «
Figures 6.6, 6.7, and 6.8 show the density of the number of
_.pipeline spills over 42,000 gallons, uging all.known u.s.
large'offshore pipeline spills for the period 1967—1972 as

ja basis for our three hypotheses. Figure 6.9 pu£$ these densi-
ties in terms. of time between large pipeline spills at peak’
pfoductioﬁ. Figures 6.10, 6.11, and 6.12 show the similar
aensifies based og“ali large, non-coastal U.S. pipeline spills
in this period as the data base.‘_For the non-coastal densi-
ties, the exposure used was aii oCs productioh over the

period 1967-1972, about 2 billion barrels, while for the

all large offshore piﬁeline spills‘case,_ﬁhe éxposure used

was all U.S;‘offshore production 1967-1972,_ab6ut 3.2 billion

.barrels. In general, both the mean and the variances under:
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FIGURE 6.6 DENSITY OF NO. OF PIPELINE SPILLS
OVER 42,000 GALLONS

O.754” 'SMALL FIND, FIELD LIFE
Based onall known USA offshore ptpellne spills over
42,000 gallons ohserved in the period {967
through 1972 inclusive.
0.501- - Number observed =8
= Exposure observed = 3,169 MM bbls
o : .
Exposure contemplated = 122 MM bblis 05;53\
0.25}- MEAN (n) = ' )
VAR (n) =
- A, ]
O 1 2 3
050 — FIGURE 6.8 DENSITY OF NO. OF PIPELINE SPILLS
' : OVER 42,000 GALLONS
— - MEDIUM FIND, FIELD LIFE
E A Exposure contemplated = 567 MM bbls
“0.25% . MEAN (n) = I
- VAR (n) =
T | I ]
O I 2 3 4 5 6 7 8
0.50— FIGURE 6.8 DENSITY OF NO.OF PIPELINE SPILLS
. ~ OVER 42,000 GALLONS
LARGE FIND, FIELD LIFE o
= , Exposure contemplated = 2,044 MM bbls
: .25 - MEAN (n) = 5.2 )
VAR (n) = 8.5 -
- f T 1 1 } T 1 1 * 4 4 Y ~— a A |
O__!23456?89!Olll2l3|4
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FIGURE 6.10 DENSITY OF NO. OF PIPELINE SPILLS
OVER 42,000 GALLONS

- SMALL FIND, FIELD LIFE

Based on all known USA offshore plpe!me splus over
42,000 gallons occurring more than 3miles off shore
observed in the period 1967 through 1972 inclusive.

Number observed =3 -

‘ Exposure observed = 1,998 MM bbls

Exposure contemplated = 122 MM bbls
MEAN (n) =
VAR (n) =

@

N

M =

r

FIGURE 6.11 DENSITY OF NO OF PIPELINE SPlLLS‘

OVER 42,000 GALLONS

-MEDlUM FIND, FIELD LIFE

"Exposure contemplated =567 MM hbls

MEAN (n) =
VAR (n) =

T L, ;

0.25 |-

23456

FIGURE 6.12 DENSITY OF NO. OF PIPELINE SPILLS

. OVER 42,000 GALLONS
LARGE FIND, FIELD LlFE '
Exposure contemploted 2,044 MM bbls
MEAN (n-) = 3.[ o

" VAR (n) =

11

pi(n)
O p—itp—
T ree—

N

T 4 4
4 5 6 7 8 9 10 Il 12 13 14
NUMBER OF SPILLS, n
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the non-coastal hypothesis are about 30% less than the means
and variances using all ‘large offshore'pipeiine'spills; Under.
the non—cbgstal assumption,.we would expect to have somewhat
smaller.number of large spills from pipelines than from plat-

forms; under the all offshore assumption, ﬁhe humber of large

.plpellne spills tends to be somewhat 1arger than' large plat-

form spills, but once again, it is 1n the same ballpark.

Figures 6.13 and 6.14 show the large pipeline spill size
den51t1es under the all-U.S. offshore and non—-coastal hypotheses
respectlvely. In both cases, the mean of the 1arge pipeline
spill density is4considerably largerfthan the mean of the -
platform spills and in both cases, bﬁt especially under the
non-coastal hypothe31s, the density is very w1de1y distributed.
The variances are massive and there is a small but not
necessarily insignificant chance that such a spill would be
gfeater»than 10 million gallons. Notice that déopping the -

coastal spills is not all to the benefit of pipelines. For

. while it decreases the number of spills roughly speaking by

30%, it.increases the mean of.the size of a spill,ifhit occurs,
by_about_25%. Interestingly enopgh, despite ﬁié smaller sample,
the variance of.the.non;coastal spiils.is.lowerithan that of

all large spills....The hon—coastal sbiils exhibit slightly less
Vvarlablllty.p.The smallest,non~coastal spill.is. _almost an order

of magnitude"laxger“thanmthe_smallest”oi.all”the.laxge pipeline

spills.
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FIGURE 6.4 CUMULATIVE OF THE DENSITY OF LARGE,
| OFFSHORE PIPELINE SPILLS OVER 42,000 GALS.
Based on all U.S.offshore pipeline spills greater
— than 42, 000 and more :6: 3 3__mm of fshore between’
1967 and 1972
| MEAN (x) = 2.39 x 108
| VAR (x) =1.33 x 1013
No observed =3 |
- N
| _ | | -
10,000 100,000 1,000,000 -~ 10,000,000

SPILL SIZE x IN GALLONS





