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AN OILSPILL RISK ANALYSIS FOR THE NORTH ATLANTIC 

(PROPOSED SALE 52) 

OUTER CONTINENTAL SHELF LEASE AREA 

By Robert P. LaBelle 

Abstract 

An oilspill risk analysis was conducted to determine the relative 
environmental hazards of developing oil in different regions of the 
North Atlantic (Proposed Sale 52) Outer Continental Shelf (OCS) 
lease area. The probability of spill occurrences, likely movement 
of oil slicks, and locations of resources vulnerable to spilled oil 
were analyzed. The times between spill occurrence and contact with 
various resources were also estimated. The combined results yielded 
estimates of the overall risks associated with development of the 
proposed lease area. Assuming that oil exists in the lease area (a 
40-percent chance) and depending upon the routes chosen to 
transport oil from OCS platforms to the shore, the leasing of the 
tracts proposed for OCS Sale 52 will result in an expected 10.2 
oilspills (of 1,000 barrels or larger). The estimated probability 
that land will be contacted by one or more oilspills (of 1,000 
barrels or larger) that have been at sea less than 30 days is 0.71. 
If existing transportation of oil in the area is considered, this 
probability increases greatly, to more than 0.99. 

1 



Introduction 

The Federal Government has proposed to offer Outer Continental 
Shelf (OCS) lands off the North Atlantic coast for oil and gas 
leasing. The conditional mean estimate of oil resources for the 
proposed 540 tracts of sale 52 is 1.73 billion barrels of crude 
oil. There is a 40-percent probability that oil occurs in the sale 
area, and this report examines what could happen if oil is found. 
Contingent upon actual discovery of oil , production is expected to 
span a period of 30 years. 

Oilspills are a major problem associated with offshore oil 
production. An important fact that stands out when one attempts to 
evaluate the significance of accidental oilspills is that the 
problem is fundamentally probabilistic. Uncertainty exists about 
the amount of oil that will be produced from the leases and the 
number and size of spills that might occur during the life of 
production, as well as the wind and current conditions that would 
exist at the time of a spill occurrence and give movement and 
direction to the oil slick. Although some of the uncertainty 
reflects incomplete and imperfect data, considerable uncertainty is 
simply inherent in the problem of describing future events over 
which complete control cannot be exercised. Since it can not be 
predicted with certainty that a probabilistic event such as an 
oilspill will occur, only the likelihood of occurrence can be 
quantified. The range of possible effects that may accompany a 
decision on oil and gas production must be considered. In 
attempting to maintain perspective on the problem, each potential 
effect must be associated with a quantitative estimate of its 
probability of occurrence. 

This report summarizes results of an oilspill risk analysis 
conducted for the proposed North Atlantic OCS Lease Sale 52. The 
study had the objective of determining relative risks associated 
with oil —and- gas- production in different regions of the proposed 
lease area. The study was undertaken for consideration in the draft 
environmental impact statement (EIS), which is prepared for the 
area by the Bureau of Land Management (BLM), and to aid in the 
final selection of tracts to be offered for sale. A description of 
the oilspill trajectory analysis model used in this analysis can be 
found in previous papers (Lanfear and others, 1979; Smith and 
others, 1980; Lanfear and Samuels, 1981). The analysis was 
conducted in three parts corresponding to different aspects of the 
overall problem. The first part dealt with the probability of 
oilspill occurrence and the second with the trajectories of 
oilspills from potential launch points to various targets. Results 
of the first two parts of the analysis were then combined to give 
estimates of the overall oilspill risk associated with oil and gas 
production in the lease area. 
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Decisionmaking Under Risk and Uncertainty 

Oilspill impacts result primarily from two events that are 
probabilistic in nature: oilspill occurrence caused by accidents, 
and oilspill movement directed by random winds and currents. 
Although a probabilistic event (such as an oilspill) cannot be 
predicted with certainty, the likelihood of occurrence can be 
quantified. The likelihood that oilspills will result from an OCS 
leasing decision can be estimated, but whether they will actually 
occur can only be known after the area is explored and the oil, if 
any, is produced. This situation is in contrast to a deterministic 
situation where a particular action can be depended upon to produce 
a specific result. 

In making decisions under risk and uncertainty, investigators 
must understand that a choice can have a range of possible 
outcomes. Generally, a desire to maximize the likelihood of the 
most favorable outcomes must be tempered by the need to minimize 
the probability of highly unfavorable outcomes. The U.S. Geological 
Survey (USGS) Oilspill Trajectory Analysis (OSTA) Model was 
designed to reflect the range of possible outcomes of leasing 
decisions by estimating the probability of occurrence for each 
discrete outcome; specifically, it estimates the likelihood that a 
particular target will be contacted by 0, I, 2, ..., N oilspills 
during the production life of an OCS lease area. 

The probability that, if an oilspill occurs at a given launch 
point, it will contact a particular target is termed a conditional 
probability. Such conditional probabilities can be very useful in 
identifying those launch points at which an oilspill, if it occurs, 
will pose the highest risks to various targets. Tables of 
conditional probabilities can help the analyst to select 
alternatives that will reduce overall risk. However, conditional 
probabilities do not include the probability of oilspill 
occurrence. —It is assumed that a tract that contains-little or no 
oil is a small risk because, no matter how high the conditional 
probability of contacting a target may be, the small amount of oil 
makes it unlikely that an oilspill will occur. Also, conditional 
probabilities for spills originating at the production platforms do 
not necessarily reflect the risks of spills during transportation. 
For these reasons, analysts are cautioned against basing judgments 
solely upon conditional probabilities. 

Summary of the Proposed Action and the Major Alternatives 

The proposed action is to lease 540 tracts on the Outer 
Continental Shelf off the North Atlantic coast. The study area for 
this analysis includes all of these tracts and extends from 
latitude 34 degrees 42 minutes N to 44 degrees and from 
longitude 65 degrees 30 minutes W to 76 degrees 36 minutes W. The 
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study area also includes existing lease tracts from OCS sales 40, 
42, and 49 and tracts to be offered in OCS sale 59. 

For purposes of this analysis, lease tracts are combined into 
tract groups; the proposed sale 52 tracts are in 12 groups and the 
existing and sale 59 tracts are in 22 groups. The study area and 
the sale 52 proposed tracts are shown on a Mercator projection in 
figure 1. The subdivisions of the proposed tract groups (P1-P12) 
are shown in figure 2. The existing tract groups from OCS sales 42 
(P13-P16) and 40 and 49 (P23-P34), and tracts to be offered in OCS 
sale 59 (P17-P22) are shown in figure 3. OCS Sale 59 is scheduled 
to be held in December 1981. 

If oil is discovered and the area is developed for production, 
there are a number of ways in which oil can be transported. 
Proposed and existing transportation routes are shown in figure 4. 
Oil from the sale 52 tracts would be transported via tanker to 
Raritan Bay (T18-T20) and in some cases to Delaware Bay (T28-131). 
In the case of existing and sale 59 tracts, oil from tracts of OCS 
sale 42 would be tankered to Raritan Bay (T18-T20), while oil from 
OCS sales 40, 49, and 59 would be piped via gathering lines (T72, 
T74, T76) to a central location. From there, an oil trunkline 
(T75) would continue to a landfall near Atlantic City, N. J. Other 
routes shown in figure 4 are those used for the tankering of 
imported crude oil to the various eastern states, and a possible 
route (T32-T36) for exporting oil from the proposed lease area to 
the Gulf of Mexico. 

Environmental Resources 

The locations of 30 categories of environmental resources (or 
targets, as they are designated in this paper) were digitized in 
the same coordinate system, or base map, as that used in trajectory 
simulations. Targets were selected by BLM analysts. Maps showing 
the digitize -id - targets are shown in appendix A, - figures A-1 to-A-20: 
The monthly sensitivities of these targets were also recorded so 
that, for example, a target such as migrating birds could be 
contacted by simulated oil spills only when the birds would be in 
the area. All targets are considered to be vulnerable year round 
unless otherwise indicated. The targets are listed below: 

Coastal waterbird colonies (vulnerable March through November) 
Sea duck wintering areas (vulnerable October through April) 
Osprey nesting areas (vulnerable March through July) 
Bald eagle nesting areas (vulnerable January through June) 
Peregrine falcon nesting areas (vulnerable March through July) 
Peregrine falcon migratory stopover areas (vulnerable February 

through March and September through November) 
Loggerhead turtle nesting areas (vulnerable June through August) 
Grey seal rookeries 
Hard clam grounds 
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Soft clam grounds 
Bay scallop beds 
Oyster grounds 
Blue crab grounds 
Inshore lobster grounds 
Harbor seal rookeries 
Coastal marshes 
National parks, seashores, and recreation areas 
State parks and seashores 
National wildlife refuges 
State wildlife and natural areas 
State marine sanctuaries 
Nongovernment wildlife and natural areas 
Humpback whale feeding areas (vulnerable April through June) 
Georges Bank Crest 
Gulf Stream boundary segment I 
Gulf Stream boundary segment 2 
Gulf Stream boundary segment 3 
Gulf Stream boundary segment 4 
Gulf Stream boundary segment 5 
Gulf Stream boundary segment 6 

Gulf Stream boundary segments were treated as targets in order 
to determine which directions would predominate in spills moving 
out of the study area. 

Because the trajectory model simulates an oilspill as a point, 
most targets have been given an areal extent slightly greater than 
they actually occupy. For example, some shoreline targets extend a 
short distance offshore; this allows the model to simulate a spill 
that approaches land, makes partial contact, withdraws, and 
continues on its way. 

To provide a more detailed analysis for land or land-based 
targets, the—model- -i-ncludes a feature—that allows subdividing the 
coastline into land segments. Figure 5 shows the coastline divided 
into 35 segments of approximately equal length. 
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Figure C-13.--Histograms showing the overall probabilities of specific numbers 
of oilspills (1,000 barrels and greater) occurring and contacting 
national parks, seashores, and recreation areas. 
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Figure C-14.--Histograms showing the overall probabilities of specific numbers 

of oil spill s (1,000 barrels and greater) occurring and contacting 
state parks and seashores. 
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Figure C-17.--Histograms showing the overall probabilities of specific numbers 
of oilspills (1,000 barrels and greater) occurring and contacting 
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Figure D-1.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and greater) 
occurring and contacting sections of the coastline within 3 days (proposed sale 52 leases only). 
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Figure D-2.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and greater) 

occurring and contacting sections of the coastline within 10 days (proposed sale 52 leases only). 
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Figure D-3.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and greater) 
occurring and contacting sections of the coastline within 30 days (proposed sale 52 leases only). 
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Figure D-4.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and 

occurring and contacting sections of the coastline within 3 days (proposed sale 52, existing 
sales 40, 42, 49, and proposed sale 59). 
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Figure D-5.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and greater) 
occurring and contacting sections of the coastline within 10 days (proposed sale 52, existing 
sales 40, 42, 49, and proposed sale 59). 
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Figure D-6.--Map showing the probability (percent chance) of one or more spills (1,000 barrels and greater) 
occurring and contacting sections of the coastline within 30 days (proposed sale 52, existing 

sales 40, 42, 49, and proposed sale 59). 










