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Abstract

The initial response to an oil spit! can in i self determine  he effectiveness
and success of the en ire response effort. The development of a contingency plan
prepares an organization  o quickly mobilize, organize, and control the response.

Most organizations use contingency plans  o prepare for emergencies. In the
oil industry, for example, contingency planning is ca!lcd for by governincnt
regulations contained in the Oil Pollution Act of !990  OPA 90!. However, it has
been commonly observed that during an actual response there i» inevitably a shift
away from the organizational forms and actions delineated in the established
contingency plan. This deviation 1'rom stated procedures is often so dramatic that
the original plan becomes of limited use.

The purpose of this research is twofold:  I! to develop a decision-making
model tha  can be used to evaluate contingency plans; and �! to identify,
categorize, «nd synthesize the critical factors that lead to thc shift froin the original
contingency plan during an actual response.

Using the results of the pilot tes  elements of the oil spill response process,
we identified and categorized u hierarchical structure. The mode! was tested by the
response to the Enon Vutde= oil spill, as a case study, and the four main contin-
gency plans that were in effect, These plans were measured against «hypothetical
"adequate plan' which was predefined. The Analytical Hierarchy Process  AHP!
represented an ideal tool for this purpose. Expert Choice software wa» used to
build a hierarchy that employed the pairwi»e comparison technique. The input of
field experts was used to calculate and es ab!ish priorities and weights of different
factors affecting the»ucces» of an actual contingency plan,

Findings included ranking of the contingency plans that were ac iva ed
during the Er.r rn Vatde: oil spill. Furthermore, the factors influencing the succe»s
of these plan» v ere synthesized, and their relative importance to each of the plans
was obtained.
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Introduction

Disasters, both technological and natural, have inflicted great
agonies upon the world, claiming thousands of lives and causing billions
of dollars in damage. A combination of human error and hazardous
technology led to the 1984 disaster in Bhopal, India, where more than
2,000 people were killed and 200,000 more were left horribly injured.
Other notable man-made disasters of the last decade include the 1989

wreck of the tanker Euon Valde= in Alaska's Prince William Sound and

the 1991 spilling of many millions of gallons of oil into the Arabian Gulf.
More recently, catastrophic natural disasters such as hurricane Andrew' s
devastation of Florida in 1991 and the earthquake and aftershocks that
shook southern California in early 1994 still loom large in our memories.

As the level and scope of technology grows, the potential for more
frequent and even greater disasters also increases. This increasing vulner-
ability to catastrophic events requires that a closer look be taken at the
probability and possible effects of their occurrence, however complicated
this task may be, A natural disaster may in turn lead to a technological
disaster or disasters, making an already challenging situation even worse,
A natural disaster such as an earthquake, for example, might cause major
ruptures in natural gas lines; a hurricane might lead to an oil spill,

Statement of the Problem

The process of managing disaster or crisis situations is a complex
field involving all sorts of different conditions from political upheavals to
airplane crashes. Disaster management, a subarea of crisis management, is
a complex field involving a broad array of types of disasters and many
layers of participants of varying expertise and backgrounds.

The initial response to a disaster can, in itself, determine the
effectiveness and success of the entire response effort. In crisis manage-
ment, the initial response involves three overall functions: �! mobiliza-
tion, �! forming the response organization, and �! directing the initial
response actions  Harrald 1993!. The development of a contingency plan
prepares an organization to quickly pass through these three stages.

Most organizations use contingency plans to prepare for emergen-
cies. In the oil industry, for example, contingency planning is called for by
government regulations such as the U.S. Oil Pollution Act of 1990.
However, many observers agree that during an actual response effort there
is always a shift away from the organizational structures and actions
outlined in established contingency plans; this, in turn, causes a deviation
from the original plan which is often so dramatic that the plan becomes of
limited use.



Prevention, Response, vnd Oversigh 151

Government requirements for contingency planning should be
coupled with directions for better planning. It would seem an almost
pointless and costly exercise to spend valuable time and resources to
develop contingency plans that cannot be evaluated for effectiveness
before an actual emergency.

Following the responses mobilized to deal with the aftermath of
hurricane Andrew and the Exxon Va/de= oil spill, much criticism was
directed at the effectiveness of the national and regional contingency plans
that were in place, which were supposedly constructed with "worst-case
scenarios" in mind. ln particular, the organization and tactics organized to
deal with these events differed greatly from those outlined in preconceived
contingency plans  Cohn et al, 1991, Harrald ct al. 1990, Harrald et al
1992, Carley and Harrald 1993!.

Purpose of the Study

This research set out to develop a decision-making model capable of
evaluating contingency plans and, furthermore, to identify, categorize, and
synthesize the factors that lead to deviation from established contingency
plans.

The researcher attempted to answer the following questions in this
study;

~ Can the critical factors that contribute the most to the lailure of a

contingency plan be identified?

~ Can a model be developed to prioritize these critical factors?

~ Can this model be used to evaluate oil spill contingency plans?

Methodology

Overview

As discussed earlier, the researcher undertook a descriptive, histori-
cal, and experimental study of the 1989 Exxon Vaide= oil spill, Because of
the relatively small number of books and monographs written on this
topic, excluding some in the general area of crisis management, the author
relied mainly on original source documents, secondary source documents,
interviews, and the results of questionnaires. The use of documents such as
the actual contingency plans used during the 1989 spill provided a unique
and valuable source of information. In general, this study benefited from
several excellent sources of information, including the Oil Spill Public
Information Center in Alaska, This Center provided access to special
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collections and primary sources such as final reports. contingency plans,
and newspaper clippings. Other sources of information used in thi»
research include the reference library of the American Petroleum Institute,
and resources available at the Environmental Protection Agency  EPA!
and the U,S. Department of Transportation  DOT!. Both EPA and DOT
provided many of the references needed for this study, In addition, by
meeting with experts in the field at conferences and conducting personal
interviews with them, the researcher was able to make use of firsthand

knowledge and experience in the area of inquiry. In all these ways, thc.
author was able to establish a network of rc 'crcnccs and contacts which

would bc difficult to duplicaic. The term "experts" in this study refers to
persons from the sectors of government, industry, and academia who are
well known and active in the area of oil spill management.

Identification of Critical Factors

Internal Factors

Internal factors arc detined as those factors which influence response
efforts but are specific to the response organization.  The response
organization is the entity handling the response, e.g., Exxon, United States
Coast Guard  USCG!, ctc.! Thc response organization can control such
factors, I~ternal factors are grouped under the following four subcatego-
ries: resources, planning, mobilization, and organization and leadership.

External Fat tors

External factors include the following: media, politics. and stakc-
holders. They can influence the response efforts, but the response organi-
zation cannot control them.

Spill Specific Factors

Spill specific factors include location, magnitude, and environment
specific to a particular spill that influence the response efforts. It is very
difficult to control or mitigate these factors.

Factors leading to deviation from established contingency plans
were identified after careful study of reports written about the I 989 Exxon
Valde= incident and by conducting interviews with informed sources, What
follows below is a discussion of these factors, which were grouped under
three general areas: internal factors, external factors, and spill specific
factors,
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The Experiment

Analytical Hierarchy Process

As discussed earlier, the basic components of an initial response to
an oil spill were grouped in a hierarchical structure. The Analytic Hierar-
chy Process  AHP!, a multi-criteria decision making process, makes
dealing with both tangible and intangible factors possible. AHP involves a
relatively simple and intuitive approach and can be used to handle a wide
variety of elaborate problems.

AHP operates in a way comparable to the method of the human
mind by sorting the elements of a complex situation into like groups,
which are considered for their common properties and arranged into levels
in a hierarchical systetn, Higher levels may be obtained by repetition of
this process until a single highest element is distinguished as the goal of
the decision-making mechanism, In order to identify the influence of
individual elements at the lowest levels of the hierarchy on the highest
level, the elements or factors are prioritized through a sequence of
pairwise comparisons, which lic at the core of AHP  Saaty 1988!.

There are four steps involved in using AHP, First, a decision
hierarchy must be constructed by identifying and grouping among
interrelated decision elements. The second step calls for collecting input
data by pairwise comparisons of decision elements. Third, thc "eigen-
value" method is used to estimate the relative weights of decision ele-
ments. Finally, the relative weights of decision elements are aggregated to
derive a set of ratings for the decision alternatives  Zahedi 1986!.

There are three major concepts behind AHP: analytic, hierarchy, and
process.

Analytic

In general, AHP uses a quantitative approach to arrive at a decision
 whereas holistic decision making does not use numbers, a choice is
simply made among several alternatives!. Using mathematics to under-
stand and/or describe to others the basis of a choice has advantages
 Harker 1988!.

Hierarchy

The problem is broken down into levels corresponding to different
parts of the situation; goals, criteria, sub-criteria, and alternatives. A!-
though complicated, the hierarchical evaluation process is useful when the
goal is not only to isolate the primary factor which led to the failure of the
plan, but also to compare the plan with other plans. The uppermost level
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of the model contains the goal node. In this case, the goal entails prioritiz-
ing the factors that lead to failure of contingency plans. Factors such as
scenarios are represented at an intermediate level. In this case, this level
depicts the categories or grouping of the factors, The lower level of the
model includes the alternatives, which, in this case, constitute the five

main contingency plans activated during the 1989 Exxon Valde= oil spill,
Data must be organized in a logical, hierarchical structure.

Process

In general, major decisions require more than a single meeting to be
rc»olved. The AHP, despite its advantages, must work within the basic
limitations inherent in group decision making. People need time to think
about a decision, gather information, discuss consequences, etc. Thus,
actual decision making is a complex process involving learning, negotiat-
ing, and compromise  Harker 1988!.

Expert Choice

Model Building

Model developing is more an art than a science. The credibility of
any given model is derived from the credibility of thc model developer.
The role of AHP  Expert Choice! is to act as a "guiding-hand" for model
developers  Harrald 1988!. The identified factors were analyzed to form a
hierarchical mode!  »cc Figure 1!, A decision tree model developed by the
four-step-process recommended by AHP was used. The four steps are
described as follows.

Gathering Information

Quantitative information can be obtained I'rom primary and second-
ary sources, Subjective information, on the other hand, is derived from
subjects' interpretations of quantitative information and from the model
developer's views regarding the given problem. In situations where the
model developer will try to vahdate his model based on an expert's view»,

Expert Choice is a software package developed by Ernest Forman to
implement AHP. It makes it possible to look at the elements of a problem
in isolation using pairwise comparison where one element is compared
against another with respect to a single criterion. Thi» feature wa» used in
this application to evaluate the relative importance of the factors. Expert
Choice helps structure the problem, prompts the user with options. and
synthesizes or combines all judgements into a unified whole in which the
alternatives are clearly prioritized from high to low.
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the issue of subjectivity can arise if the developer is unable to adequately
describe the process to the decision makers. Such problems can be
addressed by seeking the involvement ol'the users  experts! in the actual
development of the model.

Hierarchy Development

The aim here is to break the problem down into its major compo-
nents in a manner that enables the decision maker to address specific
portions of the problem. The model used in this study. for example, was
aimed at evaluating contingency plans by ranking them; thus, the goal was
placed at the top level of the hierarchy,

The main factors  or criteria.! for evaluating a contingency plan are:
internal factors, external factors, and spill specific factors. These catego-
ries are placed in the second level of the hierarchy. Sub-factors are placed
in the lower levels of the hierarchy, and so on. For example, internal
factors may be separated into four sub-criteria: resources, planning,
mobilization, and organization. Each of these 1'actors will further be
broken down into sub-criteria. The fourth level of the internal factors

comprises the elements from which that area is formed, Finally at the
bottom level of the hierarchy  alternatives! are the four contingency plans
under discussion, i.e., the Exxon, Alyeska, USCG, and Alaska Department
of Environmental Conservation  ADEC! contingency plans. A fifth plan,
"adequate," was added so that participants would have a unified plan
against which to make comparisons. Experts define an "adequate" plan as
one which can facilitate an initial response which restricts the spilled oil to
a pre-decided area, ln the 1989 E.vxun Valdes oil spill, this area was
determined by the experts to cover an area described by a 10 to 15 mile
radius of the spillsite.

Pai rivi se Comparisons

Objective as well as subjective comparisons between any two
elements in a given hierarchy are allowed, Three modes of comparison are
available: the importance of one element over another, the likelihood of
occurrence of one e/ement over another, and the preference of one element
over another. Going back to the model constructed for this study, the
factors in the second level of the hierarchy can be compared according to
their importance. For example, one might feel that the internal factors are
three times as important as the external factors. After making all compari-
sons, a final ranking of the factors can be obtained.

AHP provides a scale of 9 as a basis for comparisons between any
two elements:
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I Indicates equal importance of two elements
3 Indicates weak importance of one over the other
5 Indicates strong importance of one over the other
7 Indicates demonstrated importance of one over the other
9 Indicates absolute importance of one over the other
2,4,6,8 Indicate intermediate values between two adjacent
judgments,

Synthesizing

The use of Expert Choice sidesteps the mathematical approach of
synthesizing. In brief, synthesis involves the incorporation of the elements
of a given hierarchical level into a matrix, the comparison of its elements,
and the derivation of a single number indicating the priority of each
element in relation to the factor at hand,

The Questionnaire

Based on the results of a pilot test and use of Expert Choice, the
questionnaire was redesigned and divided into two parts. Thc first part,

LEVEL 2 LEVEL 3LEVEL BOTTOM LEVEL

PEOPLE
RESOURCE ~ EQUIPKKRT

i[ ~S

LOGISTICS
STRATEGY
TACTICS

PLANNING

I[ NOTIFICATION
HOBILIZATION L  PEO LE

L EQUIPMENT
 t I NTERNAL

J[COÃHUN ICATION
ORGANIZATION  INFORMATION

<  COMMAND

Figure l, 4 graphic representation of the model  condensed!. The goal: pi ioriti=ing
critical factors and evaluating oil spill contingent@ plans at the htntorn l< vel.

MEDIA
EXTERNAL j  pOLI T I CS

LSTAKEBOLDER

LOCATION
SPILL   HAGNITUDE
SPECIFIC LENVIRONHENT

[EXXON
 ALYESKA
USCG

~abc
ADEQUATE
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~ Evaluators should be at the scene within two to three hours.

~ Mount a fully operational clean-up effort within 48 hours of the
spiH.

~ Mobilizing needed equipment should be pre-decided.

~ Pre-identify sensitive areas and protection methods  Epler 1991!.

Each table has an introduction, question, table of comparisons, and
definitions of terms used, The participants were asked to read each
question and then select a number on a scale that would best represent the
level of importance of one side of the comparison over the other. [f both
sides are equaHy important, the number 1 is selected, which is in the
middle and represents an equal weight of each side of the comparison.

The questionnaire was refined with regard to the Exxon Valdez oil
spill. During a visit to the U.S, Coast Guard's National Strike Force
Coordination Center in Elizabeth City, North Carolina, the researcher, in
addition to making arrangements to participate in the upcoming drill and a
workshop sponsored by the Marine Safety Office in Anchorage, Alaska,
September 23-24, 1993, conducted a number of interviews to support the
basic assuinptions and methodology. The workshop provided an excellent
opportunity for this study because it was conducted in the same state
where the Exxon Valdez oil spill happened. Furthermore, most of the
participants in the workshop were involved in either the development of
some of the contingency plans that were in effect during the Exvon Valdez
oil spill, or were involved in the response efforts. Their input was very

questions 1 through 8, covered elements common to contingency plans. As
discussed earlier, the elements or the factors were grouped into a hierar-
chy; then, by generating pairwise comparisons, tables were generated to
solicit expert opinions on the importance of these factors with relation to
each other. The second part, questions 9 through 26, dealt specifically with
the four main contingency plans that were in effect during the Exxon
Va/dez oil spill; Exxon, Alyeska, ADEC, and USCG, Each of these plans
was compared with respect to one area of planning  for example, re-
sources! and measured against a bench mark "adequate plan." Experts
have defined the "adequate" plan as one which can carry out an initial
response restricting thc spilled oil to a designated diameter area around the
spill source. After the Exxon Valdez accident, the U.S. Coast Guard
commissioned many studies on the status of contingency planning. In a
recent USCG report, the guidelines for an adequate plan were described as
being based on a worst-case scenario. Other items in the report are:
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enriching to the research, Firsthand interviews with people that were
actually there during the first few hours of the spill were important. With
the help of the university, the researcher attended this important drill and
workshop,

Data Collection

Sample Size and Response

The targeted population was made up of persons who took part in
the response efforts for the Exxon Valde oil spill either as planners,
implementers, or observers. To ensure that all relevant organizations were
represented and a high proportion of decision makers were sampled, a
group of about 100 expert participants covering most of the participating
agencies and organizations was deemed adequate. Thirty responses to the
final questionnaire were collected by the researcher, which amounted to
over 509o. As in any questionnaire, getting people to respond was not
easily accomplished. The questionnaire consisted of tables of pairwise
comparisons which require the participants to think of two elements at a
time in isolation of other factors. The comparisons were constructed based
on the hierarchy of all the factors and thc plans in question. The hierarchy

Data were collected from planners, implementers, and observers
from government and industry who, for the most part, were involved with
the 1989 Exxon Valde; oil spill in Alaska's Prince William Sound. Another
set of questionnaires was mailed to key participants in the Exxon Valde
oil spill response who had relocated away from A'laska, The researcher
compiled a mailing list of the participants based on research and referrals.

The final questionnaire was distributed during a workshop spon-
sored by the USCG Marine Safety Office in Anchorage, Alaska, on
September 23-24, 1993, Most of thc persons attending the workshop
belonged to organizations that participated in either the drafting of some of
the contingency plans that were in effect during the Exxon Valde; oil spill,
or were involved in the response efforts, The input of the workshop
participants greatly enriched the outcome of this research. Interviews with
people that were actually on hand during the first few hours of the inassive
spill provided important detail s.

A scenario closely resembling real conditions was constructed, and
each participating agency took part in the response effort as if it were an
actual emergency. This setting allowed the researcher to follow the
minute-by-minute progress of response efforts and also gave the opportu-
nity to ask questions of the participants about various actions taken and
decisions made during the response,
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had three levels, and every level had number of elements as described
earlier,

Data Analysis

Analysis of the data was divided into two parts. In the first part, the
factors will be discussed by running different syntheses to show the
factor's behavior with respect to different comparisons. A summary page
of the factors is also provided, In the second part the four contingency
plans are discussed with analysis of the overall evaluations of the plans
compared to the adequate plan, and also to other node comparisons as
well. For example, plans were eva]uated with respect to the internal factors
only, A formula to calculate relative performance is also given in the first
part along with a summary table listing the relative performance of the
internal factors for each plan.

Analysis of Critical Factors

Mobilization �.! 65!

The model in Figure 1 and also in Figures 2a and 2b depicts a
hierarchy of all the factors and their weights. As is apparent in the graph,
mobilization, which was defined as the ability to deploy resources to the
spill site within predetermined time constraints, ranks first in importance
�.165!. Mobilization includes three elements; mobilizing response
equipment, notification, and mobilizing of response personnel. In the case
of the Exxon Valdez spill, 10 hours passed after thc spill before the first
piece of response equipment arrived on the scene. Notification, the process
of notifying the response organization, should be clearly recognized and
identified as time should never be wasted in a response situation. Mobiliz-
ing response personnel must also be done on a timely basis.

Organizati on  O.I52!

The second most important group of factors was the organizational
factors �.152!. These factors were defined as the design of the overall
management structure of the response participants and effectiveness of the
response and includes communication, information, and command.
Communication is defined as the ability of the command units to cornmu-
nicate efficiently and effectively with other units of the various response
forces. During the early days of the Exxon Valde oil spill, cornmunica-
tians channels proved inadequate. Various response team~ thus were
forced to use the same frequencies � which resulted in poor communica-
tion and confusion � until an integrated system was put in place. Informa-
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DIsTRIBUTIvE MODE
LEVEL 1
INTERNAL

LEVEL 2
=0,553

MOBILIZATION

LEVEI, 3 LEVEL 4

0.165
EQUIPMENT =0.063

ADEQUATE
USCG
EXXON
ALYESKA
ADEC

NOTIFICATION =0.056
ADBQUATB
USCG
ADKC
EXXON
ALYESKA

PEOPLE =0 ' 046
ADEQUATE
USCG
EXXON
ADEC
ALYESKA

=0.064
ADEQUATE
USCG
EXXON
ADEC
ALYESKA

COMMUNICATION ~0.056
ADEQUATE
USCG
EXXON
ADEC
ALYESKA

INFORMATION =0,032
ADEQUATE
USCG
ADEC
EXXON
ALYESKA

34
EQUIPMENT =0 ~ 052

ADEQUATE
EXXON
USCG
ALYESKA
ADEC

PEOPLE/R M0.051
ADEQUATE
EXXON
USCG
ALYESKA
ADEC

FUNDS =0 031
ADEQUATE
EXXON
USCG
ALYESKA
ADEC

=0.031
=0,010
=0.009
=O.DD7
=O.D05
=0.023
=0.013
=0.008
=0 007
=0.006
=0.023
=0.007
=0. DtI6
=0.005ORGANIZATION =D.152

COMMAND
~0.033
=0.012
=D.007
=0.007
«0.006
=0.026
=0.012
=0.006
~0.006
=0.015
=0.007
=0.004

=0.003
RESOURCES ~0 1

~0,017
=0.014
=0. tg09

0.005
=0.021
=0,010
=D.009
=0.006
=0.006

=0.012
=0.008

=G.DIt4
=0.002

tion, the ability to collect, process, and distribute information and data to
response forces in a timely fashion, is another organization element that
ranks high in importance. The command factor is defined as the ability to
deploy and effectively manage the response organization by foll owing a
preset chain of commands, policies, and procedures. The command
structure was not clearly defitted during the initial response to the Bmoc
Valdez oil spill,

Figure 2u. Plan su«ess. Sorted details for synthesis of leaf nodes 8 ith tespect to
goal.
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DISTRIBUTIVE MODE

I EVEI 1 LEVEL 2 LEVEL 3 LEVEL 4
PLtunriNG -a.ia2

LOGISTICS =0.049
ADEQUATE
EXXON
USCG
ALYESKA
ADEC

STRATEGY =0.029
ADEQUATE
USCG
EXXON
ADEC
AI YESKA

TACTICS =0.023
ADEQUATE
UscG
EXXON
ALYESKA
ADZC

=0.024
=0.008
=0.007
=0.005
=0.005

=0.013
=0.005
=0.004
=0.004
=0.003
=0.011
=0.004
~0.003
=0 ~ 003
«0 002

SPILL SPECIFIC =0.312
ENvIRONMENT =0,129

ADEQUATE
ADEC
USCG
ALYESKA
EXXON

LOCATION ~0.106
ADEQUATE
USCG
ADEC
ALYRSKA
EXXON

MAGNITUDE =0.076
ADEQUATE
USCG
EXXON
ADEC
ALYESKA

EXTERNAL =0.136
MEDIA =0.055

ADEQUATE
USCG
EXXQN
ADEC
ALYESKA

sTAKESOLDERs =0.047
ADEQUATE
USCG
EXXON
ALYESKA

POLITICS =0.034
ADEQUATE
USCG
ADEC
EXXON
ALYESKA

=0 ~ 070
=0,021
~0.017
=0.013
-:0',008

=0.050
=0.017
%0.017
~0.011
=0.010

=0.042
=0.010
=0.008
=0.008
=0.006

=0.031
=0.007
=0.007
=0.006
=0.005

=0.025
=0.008
>0,006
=0.004
=0.004

=0.019
=0,005
=0.004
=0.003
=0.003

Resources  O.f 34!

Resources represent the main component of crisis management and
include all the equipment that is physically needed to carry out a response
effort, such as computers, communications systems, hardware, etc.
Resources also include personnel such as managers, supervisors, opera-
tors, technicians, laborers, and other staff. All of the mentioned resources
cannot be provided without proper financial support; thus, proper financial

Figure 2b. Plan success, Sorted details for synthesic of leaf nodes with respect to
goal.
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arrangements are of the utmost importance in carrying out an effective
response, However, in this analysis, resources ranked third with 0.134,
The argument can be made that a resource decreases in importance if it
cannot be mobilized in a timely fashion. Yet, some might argue that
without resources there would be nothing to mobilize, which is also a
valid argument. It is important to reiterate that this study focused on one
specific oil spill � the Exxon Valdes, Based on numerous reports, the initial
mobilization was a main contributing factor to the failure of the response.

Environment �.129!

Environment, which was defined as weather conditions, wind speed,
status of the sea, and sea currents, are crucial elements that must be

factored into response design and tactics. If weather conditions are toa
severe, the response operation might have to be interrupted. Environment
ranked fourth t0.129! just after resources, During the Exxon Va dez spill,
the use of chemical dispersants was approved just before adverse weather
moved in. After a few days, mixing caused by wave action and wind
turned the oil into mousse which was difficult to remove but less toxic to

the environment. Had calm weather continued for a few more days at that
time, a lot of the spilled oil would nat have reached the shoreline and,
thus, the damage from the spill would have been reduced.

Location �.! 06!

Fifth position was occupied by location �.106!, which was defined
as the spill's longitude and latitude, and the spill site's proximity to
supporting infrastructure facilities such as airports, telephone lines,
accommodations, etc. The Exxon Valdez oil spill occurred in a remote
location near Prince William Sound � the nearest tawn had only 4000
residents and one small airstrip. The nearest large airport was located in
Anchorage, which was a nine-hour drive away. Proximity to environmen-
tally sensitive areas such as wildlife habitats and fisheries is also an
important location factor. The Exxon Valde: oil spill occurred in an area
very rich in assemblages of seabirds, marine mammals, fish, and other
wildlife. In some places of the 700 miles of shoreline damaged by the
spill, oil was found ta have accumulated to levels three to four feet deep,
Moreover, parts of the shoreline were made up of gravel and cobble,
which allow maximum penetration of oil.

Planning �,102!

Planning �,1021 followed location by a narrow diffcrcnce. Planning
included Iong-term strategies and short-terni tactics and procedures.
Planning also included logistics to utilize response resources.
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Magnitude �.076!

Magnitude came next with �.076!. Magnitude was defined as the
amount and type of oil spilled and possibly yet to be spilled and consti-
tuted a major factor in deciding the size and type of response personnel
and equipment needed. Because different types of oil behave differently
with water, information concerning characteristics like spreading, evapora-
tion, emulsification, dispersion, dissolution, oxidation, and movement
must be considered in the design of an appropriate strategy for combating
a spill. The oil spilled from the Exxon VaIde: was Prudhoe Bay crude oil,
which has a high evaporation rate and is known to be rich in the most
toxic components of oil, i.e., volatile hydrocarbons such as benzene and
toluene. This spill covered over 1000 square miles and reached 90 miles
from the wrecked tanker, The contingency plans that were active at the
time of the spill did not consider such spill size. New regulations require
contingency plans to be based on a worst-case scenario, which is normally
described by a full cargo on a larger vessel in unfavorable weather.

Media �.055!

Media reaction to the spill can influence the response efforts �.055!.
Information about the impact of the spill and response efforts must be
communicated to the media in a timely and accurate manner. During the
Exxon Valde: crisis, the reporting in the media did not accurately reflect
what really took place, For example, some reporters relied on unautho-
rized sources and used exaggerated statementslike "worst disaster in
history." It is useful to note that this factor is not under the control of the
response organization, yet proper public relations and accurate information
sharing will always help the media to be more precise in its reporting of
events. Having officials available for interviews minimizes the appearance
of inaccurate statements in the media,

Stakeholdet s �.047!

Stakeholders include organizations and individuals, such as land
owners and people affected by the spill, who have an interest or "stake" in
the results of the spill response. They frequently want to take part in the
response and may voice opinions on some of the cleaning methods and
some other critical decisions. Their involvement in the decision-making
process should be taken into consideration as part of the contingency plan
�.047!. Decisions like the use of dispersants or oil burning could very
much be disrupted by stakeholders rendering a response interruption.
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Politics �.034!

The influence of politicians on the response has the potential to be
very damaging �,034!, Media attention, stakeholders, and public concern
may bring about a high level of involvement on the part of elected
officials. Politicians' reactions to the spill affects and the response efforts
need to be accounted for in the contingency plan. In brief, as one observer
put it, "Oil and politics don't mix." Pohticians are not known to follow set
contingency plans, and their involvement is better described as imperative.

Contittgettcy Plan Analysis

In this part, performance of the contingency plans is evaluated with
respect to the adequate plan. It will be called the relative performance rate
 R!, which can be calculated by dividing the priority rate of the plan in
question over the priority rate of the adequate plan.

The relative performance rate can be given by the following
formula:

P,R, = � ',0< R- < I
A

R; = relative performance of the i'" plan
P; = priority of the i'" plan
A = adequate plan
i = US  USCG!,

EX  EXXON!,

AD  ADEC!,

AL  ALYESKA!.

Another way of looking at the evaluation scale is the inadequacy
ratio  D!. The inadequacy ratio could be given by the following formula:

D,. =1 � R,,O<D, < I

D; = inadequacy ratio of the i'" plan

Figure 3 presents a graphical representation of the contingency plans
under discussion with respect to the goal. The goal is the evaluation of the
plan's overall performance. The adequate plan had the highest priority rate
�,486! which was expected not only at the overall comparison but also in
level to level cotnparisons.
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USCG Captain of the Port of Prince William Sound came in second
with priority ratio of �.161!, According to the data collected, this plan
was the closest to the adequate plan with a relative performance of R,,=
33% in the overall rating, Another way of expressing the performance is
by the inadequacy rate, which is D�s=67%. What follows explains how
these percentages were derived.

The USCG plan had the highest relative performance ratio in 18
criteria; it also displayed about average relative performance in the rest of
the criteria.

Both the Exxon and ADEC contingency plans fell into second
position with overall evaluations of �.128! and �.122!, respectively, and
R. = 26% and R =25% with one point difference, However, as men-ax x1 !
tioned earlier, the ranking differed according to the level at which the
comparisons were performed  see Table 1!. However, the Exxon contin-
gency plan had the highest relative performance rate in five criteria, These
criteria were resources, response people, response equipment, funds, and
logistics. At the same time, Exxon's plan also had the lowest relative
performance in four other criteria: environinent, location, spill specific,
and politics. For the rest of the criteria, Exxon was about average.

ADEQVATE
0.486

USCG
0.161

EXXON
0.128

ADEC
0.122

ALYESKA
0. 104

Figttre 3. Plan success. Synthesis ttf leaf nodes Nith respect to goal. Distributive
mode, Overall inconsistent@ index = 0.02.
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Table 1. Relative performance ratio table.

USCG EXXON

0.33GOAL 0.26 0.25 0.21
Internal 0.350.40 D. 23 0.25

0.65 D.26Resources

Pco lc

0.45 0.37
0.42 0.48 0.28 0.30

E ui ent 0.810.53 0.28 0.48
0.39Funds

Plannin
0.71 0,18 0.32

0.33 0.31 0.23
0.38 0.31 0.28 D.28

Tactics

Lo tstics
0.28 0,210.31 0.24
0.32 0210.31 0.22

Mobilization

P te
0.39 0.230.29 0. 24

0.28 0.210.32 0.20
0.32E ui ent

Notification
029 016 0.23

0.34D. 32 0.280.56

0.22aaization 0.41 0.23 D. 19

0.22Connnunication 0.46 0.220.24

0.44Infonuation

Comruand
0.26 0.28 0.16

0.36 0.20 020 0.18

0.23External

Media
0. 19 D. 16

0180.24 0. 160.22
D. 25 0.17Politics

Stakeholders
0.17 0.20

0.170.25 0. 18 0.31
S iU S iftc

Location
0.27 0.17 0.29 D. l 9

0.340.35 0.230.21

0.20M itude

Env irotnnent

0.25 D. 150,20

0.24 0. 12 0.30 D. 18

The ADEC contingency plan had the highest relative performance
ratio in three criteria only. These criteria were spill specific, stakeholders,
and environment. This plan had the lowest relative perfortnance in 12
other criteria, and was about average in 11 criteria.

Finally, the Alyeska Pipeline Service Company contingency plan
received a value �.104!, with R =21%. The Alyeska contingency plan
ranked average in 12 criteria, with the lowest relative performance rate in
the remaining l4 criteria, lt is important to remember that all of these rates



Pre> ention, Response, and Oversight J67

are based on the sample population, for one specific incident, and were
measured against an "adequate plan," which wa» defined as the plan that
restrict» the oil spill to a pre-decided area from the spill source.

Results

This research addressed the following three major questions:

~ Can the critical factors that contribute the inost to the failure of a
contingency plan be identified?

~ Can a model be developed to prioritize these critical factors?

~ Can this model be used to evaluate oil spill contingency plans?

With respect to the first question, the factors were identified based
on the literature review, interviews, questionnaires, and a case study of the
Fxvon Valde: oil spill. These factors are listed in Table 2. These factors
were analyzed and grouped and then were used to form the hierarchical
evaluation model.

With respect to the second question, a hierarchical model was
developed and structured. Using a pairwise comparison questionnaire, a
group of experts helped in comparing the factors against each other, The
questionnaire results werc analyzed using Expert Choice, Table 2 is a
summary of the relative importance rates for each factor. The table also
indicates the priorities of these factors resulting from the analysis,

This research has concluded that these factors were the most

important factors contributing to the success or failure of the contingency
plans. It should be emphasized that this research was based on a case study
of the Exxon Valde oil spill, and that the particular conditions surrounding
other spills might differ. Further research could be conducted on the
evaluation of the relative performance ratios, and whether or not accept-
able standards using these ratios can be developed.

In addressing question three, the model was tempted by evaluating the
four main contingency plans that were in effect during the response to the
Enon Vatde. oil spill, These plans are the USCG Captain of thc Port of
Prince William Sound contingency plan  USCG!, Ala»ka Department of
Environmental Conservation contingency plan  ADEC!, Exxon Company
contingency plan  Exxon!, and Alyeska Pipeline Service Company
contingency plan  Alye»ka!. To further investigate the adequacy of the
plans, simple formulas were derived to calculate relative performance.
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A summary of the overall relative performance follows:

33%
26o/,

25%

21%

USCG

Exxon

ADEC

Alyeska

These evaluations were based on pairwise comparison of each plan
against a hypothetical plan named "adequate," which was predefined as
the plan that ensures the restriction of the oil spilled to a pre-decided area
around the spill source,

Furthermore, the model can be used for pre-evaluation of contin-
gency plans as well. The following steps describe how this can be accom-
plished. First, an adequate plan must be defined in order to compare
against, The second step is to identify the factors or the elements based on

Mobilization �.165!
Equipment �.063!
Notification �.056!

People �.046!
Organization �.152!

Command �.064!

Communications �.056!
Information �.032!

Resources �. 134!

Response Equipment �.052!
Response People �.051!
Funds �.031!

Environment �.129!
Location �.106!
Planning �.102!

Logistics �.049!
Strategy �.029!
Tactics �.023!

M agni tude �.076!
Media �,055!
Stakeholders �.047!
Politics �.034!

Table 2. List of factors contributing to the success of oil spill contingency plans

 priori t ized!.
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which the plan is evaluated. If these elements or factors are similar to the
factors in this research, then the same hierarchy could be used. Otherwise
the model is modified to accommodate the new factors. Third, using
Expert Choice, tables of comparisons are generated. Fourth, the compari-
sons are rated by planners  or people who know the plan very well!.
Finally, the geometric means of the ratings are inferred into Expert Choice,
then by the synthe»i» function priority ratios could be generated. For
further analysis the formulas developed in chapter five can be used to
calculate the relative performance and the inadequacy rates.

Summary

As the threat to the environment from oil spill disasters increases,
government requirements to develop contingency plans also increase.
Various sectors within the oil industry, such as production facilitics, oil
terminals, oil transporting companies, etc�are complying or trying to
comply with these requirements, However, no established method exists
for evaluating these contingency plans. The critical need for developing an
evaluation method has been substantiated by the encouragemerit given this
research from within the oil industry and, in particular, by the financial
support extended by the Marine Spill Response Corporation  MSRC!. The
model developed by this study provides a method for evaluating oil spill
contingency plans which was not only based on sound methodology, but
was also tested by evaluating real oilspill contingency plans. The plans
that were evaluated were the four main plans that were in effect during the
1989 Exxon Valde.� oil spill off the coast of Alaska.
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Oil Spill Response in the Wake of the
Exxon Valdez Oil Spill

Capt. Don Bodron
U.S. Coast Guard

P.O. Box 25517, Juneau, AK 99802-5517

I'm very glad to be here today to discuss with you oil spill response
and pollution preparedness, how we scc it today as compared with how we
were configured five years ago, There have been a lot of'changes. We
know that we are much more prepared to take on an oil spill of the size of
the Exxon Va de: today than wc were five years ago. We have to be. We
are required by law � by the Oil Pollution Act of 1990  OPA 90!.

I' ve taken a quick look through OPA 90 and will point out some of
thc main f'eatures of the lav which are directly related to improved spill
response. First listed in OPA 90 are the increases in the limits of liability
in the water pollution financial responsibility requirements. This requires
that vessels and facilities have greater insurance coverage than they carried
five years ago so that there is more money available for a company to pay
for cleanup. There are also provision~ in OPA 90 for state access to the Oil
Spil] Liability Trust Fund. The governor of a state may request access to
the fund in the amount of $250,000.00 for removal costs consistent with

the National Contingency Plan.
There is authority within OPA 90 for the President, delegated to the

Commandant of the Coast Guard and redelegated to the federal on-scene
coordinator, to direct all federal, state, and private actions to remove a
discharge. This authority to direct a response can be used even if there is a
responsible party who is performing the cleanup.

OPA 90 directed the formation of Coast Guard District response
groups which consist of all of the Coast Guard forces within a particular
Coast Guard District which are to be made available for response in the
event of an oil spill. The law directed the pre-positioning of Coast Guard
owned poilu ion response equipment and the formation of District
Response Advisory Teams  DRATs! in a1110 Coast Guard Districts.

In Alaska we have OPA 90-funded pollution response equipment
pre-staged in Anchorage with our vessel of opportunity skimming system.
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We also have staged small amounts of harbor boom, sorbents, skimmers,
and pumps in Ketchikan, Peter~burg, Sitka, Juneau, Cordova, Valdez,
Seward, Homer, Kodiak, and Dutch Harbor. We are in the process of siting
some equipment in the Pribilof Islands in the Bering Sea. All of this
equipinent is staged in an area where there is a Coast Guard presence � a
buoy tender, a 110-foot patrol boat, an air station, or a Marine Safety
Office, In the event of a spill in the immediate neighborhood, if commer-
cial resources are unable to respond appropriately, this equipment can be
rolled oui and utilized either by Coast Guard or by contracted personnel,
We think this pre-positioning of equipment makes a lot of sense and
allows us to be in a better position to respond to more spills in a more
timely manner than ever before.

OPA 90 discussed and required area drills and area contingency
plans to be prepared. OPA 90 created the two Regional Citizens Advisory
Councils in Cook Inlet and in Prince William Sound. One of the purposes
of the RCACs is to observe pollution response preparedness and drills and
to make recommendations regarding improvements to better respond to
spills and other marine incidents. As part of this responsibility the RCACs
review vessel and facility response plans and make recommendations
concerning their provisions to enhance preparedness, In Prince William
Sound, OPA 90 made some specific requirements such as prepositioned oil
spill containinent and removal equipment at strategic locations within
Prince William Sound, escort vessels with skimming capability, barges to
receive recovered oil, and pumping, transferring, and lightering equip-
ment. OPA 90 also specifically required practice exercises not less than
twice a year in Prince William Sound to ensure that the equipment and the
people who operate it are ready and capable of responding when called
upon. The things I have mentioned are only what was required by OPA 90
to enhance pollution response preparedness. Locally other things have
been put in motion which have enhanced our preparation to deal with a
large oil spill.

In the areas covered by the four major oil spill response organiza-
tions in Alaska, we have adopted the principles embodied in the incident
command system  ICS!. We have practiced extensively with a unified
command system  UCS! which brings together the responsible party, the
federal on-scene coordinator, the state on-scene coordinator, and an
organization ready made to deal with operations, logistics, finances, and
planning issues vital and necessary to the efficient handling of a large
marine spill incident.

One of the higgesi confusion factors and major deficiencies of the
Fxrrrn Valde= spill response was the perception that there was nobody in
charge or that the wrong people were in charge. Through the UCS, the
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National Contingency Plan remains alive and well with no doubt that the
Coast Guard is in charge of a coastal spill and that the other agencies and
responsible party, rather than operating from separate camps, will be
operating out of the same room in close cooperation and concert, instead
of in competition, with each other. Those of us who lived through most of
the Exxon Valdez spill response know what a tremendous advantage this
gives us. Simply stated, we are able to concentrate on fighting the spill
rather than fighting with each other, That's got to be a real advantage.
Industry has made some improvements in contractual arrangements with
air cargo companies who are capable of flying the air deployable dispers-
ant spray systems so that these companies are on six-hour standby to be
available to take advantage of the pre-approved dispersant zones in Cook
Inlet and Prince William Sound if dispersant use is considered desirable by
the federal on-scene coordinator. In this regard, the Coast Guard made
some rather historic progress this past summer in flying the dispersant
spray pack system in one of our own C-130s. Since we normally have six
or seven of these aircraft, based out of Kodiak, in use somewhere in the
state, it only made sense that we commence a training and familiarization
process for our own pilots and air crews in the use of this equipment. As
usual, there should be no concern that the Coast Guard is going into the air
cargo business and is trying to compete with private enterprise in the
carriage of this equipment. If it ever becomes necessary, the C-130s would
only be used as a stopgap measure until the commercial response and
commercial aircraft could come online.

I want to return to the discussion of vessel response plans I men-
tioned previously. OPA 90 required the preparation and submission for
approval of vessel response plans by all tank vessels. The deadline date for
the submission of these plans was February 18, 1993, and the deadline
date for compliance with the plans was August 18, 1993. The guidance for
preparing these plans was extensive. Among other things, it did require
that a tank ship's contingency plan would include general information
about the vessel, notification procedures, shipboard spill mitigation
procedures, and shore-based response activities, For the firs time, there is
a requirement that these shipping companies have thought through in
advance what they are going to do in the event of a spill. Many times I
have been with the master on a ship which has spilled oil. The master has
said to me, "Yes. That is our oil in the water. We spilled it. What do you
want me to do now?" When I have told him to hire a contractor to clean it
up, the response has been, "I' ll be happy to hire someone, but I don' t
know who to call," We should be way beyond these conversations now
thanks to the requirements of OPA 90 for these vessel contingency plans,
In the event of a spill, the plans arc required to specify by name a "quali-
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fied individual" who is empowered to act on behalf of the vessel as the
responsible party's on scene commander. There is also a requirement to
have identified the oil spill removal organizations with which the owners
have contracts to respond to the actual discharge, These contractors are
required to be able to respond to a worst-case discharge to the maximum
extent practicable or to any other spill event of a lesser magnitude. There
is also a scheme for mobilizing response resources on a time-phased
deployment schedule called tiers with differing amounts of skimming and
storage capacity which should be arriving on scene within 12, 36, and 60
hours of a spill. And there is also a method for determining an effective
daily recovery capacity for oil recovery devices; and it goes on and on.
The arrangements specified in these contingency plans put us miles and
miles ahead of where we were on March 24, 1989.

In preparation, we are orders of rnagnitudc ahead of where we were.
But, we should remember that even with all of our new equipment, our
carefully calculated skimming and storage capacity, our ability to quickly
boom off pre-planned areas, our unified command system and excellent
coordination and cooperation and authority to direct efforts, and our ability
to tap response funds with millions of dollars, and even with the highest
levels of training that we can possibly achieve, once that oil is on the
water, our system has failed. Once we uncork that bottle and let the genie
out, it's reaHy very difficult to get him stuffed back in there where he
belongs. If we wind up with a large volume of oil in the water again, we' re
going to need every bit of the equipment on hand. We' re going to need
every tool in that tool box and that includes mechanical, burning and
dispersing agents. We' re going to need all of it. We must remember that
even the highest levels of preparation just may not be enough. We have to
keep in mind that while spill response preparedness is good, prevention
works much better. Let's keep that oil out of the water in the first place.
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The Braer and the Exxon Valdez
Cleanup Comparisons

Jonathan W.G. Wills
Shetland Islands Council

Sundside, Bressay, Shetland ZE2 9ER, Scotland

Shetland and Alaska had been in touch, now and again, before the
Erron Valder but, in the 45 months between your spill and the wreck of
the tanker Braer on our coastline in January 1993, the contacts became
regular and frequent. The reasons were serious and professional, but as a
result we have become close friends who know, among other thing~, how
important it is to be able to party in the midst of despair.

The visitors' book in my home on the little island of Bressay is
littered with the signatures of well-known Alaska citizens, At times it
seemed we had Alaskans in the attic the way some folks have mice. I have
lost count of the Alaskans who have been to Shetland since 1989, and of
the Shetlanders who have made the return journey along the 60th paral-
lel � just 4,000 miles across the pole as the jumbo flies but 7,000  alas!
now that we have to go via Seattle. I blame the Russians opening their
airspace for that but I must take some of the blame for this unexpected and
mutually beneficial new market in airline tickets from ANC to LSI-
Lerwick, Shetland Islands,

It took me a month to get to Prince William Sound after the spill. I
had to persuade a New York magazine to pay the fare. The fools never
printed my story, which was that the spill wouldn't have happened if the
oil companies in Alaska had insisted on the tanker safety scheme which
they had enforced in the Shetland Islands for the previous 10 years. They
missed a scoop, or so I like to think.

I was in Cordova on Prince William Sound Day in April 1989, It
was a very moving experience. The oil was still moving west. The cleanup
was well under way, but had not yet reached its peak. None of us sus-
pected that it would go on for three years and more, or that it would
recover so little oil after such a vast expenditure of treasure.

The scale of the social and economic disruption was only beginning
to dawn on Alaska, although the environmental damage was already
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apparent and extremely alarming. What I saw was enough to convince me
that Shetland was ill-prepared for such a tnajor incident. For a small spill
in the harbor we were weH-equipped. But we were still trusting to preven-
tion, not response, to deal with our "big one," if and when it came.

1 made that comparison between the prevention and response
systems in place in Alaska and Shetland. Shetland came out better on
prevention and not so well on response. I wrote about it in my book A
Place in the Sun and spoke about it in my TV documentary Slick Opera-
tars so 1 won't detain you with the details here. My purpose today is to
speak about response, not prevention  much as I prefer prevention!,

My new-found friends Rick Steiner and David Grimes were the first
Alaskans to visit Shetland after E~on Valde=, at my personal invitation.
Their trip in the summer of 1989 began a process which continues today-
a regular exchange of information and ideas which has been enormously
helpful to both communities. The subsequent visits by Dan Lawn, Riki
Ott, Governor Cowper, Chris Gates, Marge Tillion, Marilyn Leland, Stan
Stephens, Vince Kelly, and Leann Ferry were particularly significant.
 And, as is always the case when Alaskans and Shetlanders get together,
memorab1 y merry,!

Long before the Braer hit the rocks on Tuesday, January 5, last year,
Shetland Islands Council and the British government had drastically
overhauled their pollution response plans. Alaska may have learned
something from our experience with preventing at least six Euon Valde=
scenarios in Shetland waters, but by golly we had learned from the delays,
blunders, gung-ho attitudes and hyped-up technology which had added to
the problems in Prince William Sound.

When the alarm was raised at S; I 3 am on that homble morning in
January 1993, a rather splendid spill response system went into action
immediately. Long before the Braer went aground, and even before she
was abandoned by her crew, emergency control rooms in London and
Shetland were up and running; stocks of dispersant, booms, skimmers, and
all the rest of the paraphernalia were loaded on planes, trucks, and boats
and headed for the scene from all over Europe. It was, perhaps, the best
organized, best equipped, and fastest oil spill response in history.

I have been over the details again and again and I cannot seriously
fault it. There was indeed a brief argument about who was in control, the
British federal government or the Shetland local governtnent. The conflict
was quickly resolved when astonished London officials landed in Shetland
and found that the locals already had everything in hand and were receiv-
ing the fullest cooperation and assistance from BP, the operators of our
Sullom Voe oil terminal � to say nothing of the temfic efforts by various
shipping companies, airlines, helicopter operators, airports, police authori-
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ties, coast guards, and thousands of individuals and volunteers in oNcial
and unofficial organizations in Shetland and on the inainland of Britain
100 miles away.

BP, operators of the Sullom Voe oil terminal, in particular deserve
full credit for their contribution to the Braer spill response, It was quick,
comprehensive, committed, efficient, and magnificent, even if there was
some criticism of their public relations and a few quibbles about who paid
some bills. They threw everything they had ai the problem. Very different
from the fumbled initial response from Alyeska, the company which I still
can't help thinking of as a BP subsidiary in all but name.

This was just as well, for the owner of our tanker was not a multi-
national like BP or Exxon but a relatively small-time outfit called Bergvall
& Hudner  B&H! based in Stamford, Connecticut. The ship was registered
in Liberia for the expressed purpose of avoiding American and Liberian
taxes. No way did they have the resources to respond to a spill.

Above all, BP, the British government, and Shetland [slands Council
had learned the main organizational lesson of the Eu.on Valde. response-
at all costs avoid confusion in the chain of command. The only thing that
was fouled up was the use of dispersants and I' 1l come to that in a mo-
ment.

There was just one problem,' there was no way they could keep the
planes in the air or the kit in the water, The Braer got into trouble during a
gale. Soon after she had grounded and begun to leak twice as much oi I as the
Exxon Valdez had done, the gale became a screanung hurricane. With one or
two lulls down to 30 knots or so, it remained at 70 knots or more during most
of the following 11 days. Often it nudged 100 knots. And, most wonderful of
all, it stayed in the same direction, corralling the oil,

Mother Nature cleared away the Br acr oil. Some folks still think it
was a miracle. Even pagans like me tend to speak in suspiciously theologi-
cal terms when we remember it. The Br acr Wind, as it came to be known,
was unprecedented even in Shetland, where our winter climate resembles
that of Middleton Island in the Gulf of Alaska. It has been said, in jest but
with great truth, that Shetland has nine months of winter and three months
of bad weather. We call fine spe11s "days atween wadders" � dialect for
"days between weathers."

The deepest atmospheric depression ever recorded in the northeast
Atlantic  909 millibars! swept in soon after the grounding. Usually,
depressions roar over Shetland and only slow down when they hit the
mountainous coastline of Norway, 200 miles east of us and strikingly
similai' to the southern seaboard of Alaska. But this baby got stuck on thc
edge of a high the high pressure zone which often lays down a hard,
calm frost over Scandmavia while we islanders are cowering indoors,
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The British government flew a few dispersant spraying missions low
and slow over the slicks with some elderly DC3s. They had some effect
but the dispersant spray kept blowing over farmland and houses just inland
from the wreck. This raised serious public health worries, and even today
not everyone accepts the official reassurances which have since been
issued. Outdated dispersants were used in uncontrolled mixes which may
yet have long-term health effects. There was hell to pay when we were
told that the chemical composition of the dispersants was "commercially
confidential." But what really stopped the spraying was not the protests
from local residents  who threatened to lie down on the runways!, but the
weather. lt simply became too dangerous to fly.

Booms were put in thc water in vain attempts to protect salmon pen
farms, The booms blew away or sank. So did some of the farms. A few
skimmers were tried, They were swamped. Sturdy trawlers and work boats
had to give up because it was becoming too dangerous for their crews.
Some fuel oil and oiled debris from the wreck was scooped up and bagged
by hand. But the fact is that, by the time the weather moderated enough
for what you and I would recognize as a containment and recovery
operation, most of the oil had gone away, And most of the huge depots of
containment and cleanup gear were never used.

Thank God, some of us say, thinking of the anger and recrimination
there would have been if the kit had been deployed and if, as usual, it had
failed to come up to specification. It was bad news for the hundreds of
loonies, inventors, and entrepreneurs who phoned us from all over the world,
and sometimes became indignant when we politely declined their offers of
Australian sheep's wool pillows, Welsh straw mats, Irish peat dust, and
revolutionary Hoover-skimmers invented in disused South African hay barns.
But, as it turned out, technology's irrelevance was good news for us.

So how can 85,000 tons of crude oil disappear? It was a question
Dan Lawn asked me on that day of utter despair when the Braer broke up
and we flnally had to accept that the spill was running wild.

Oil spills usually stay on the surface for several weeks, if not
months. Eventually, of course, all the oil we use, whether we spill it or not,
ends up in the sea in one form or another, through the normal cycle of
exchange between atmosphere, land, and water, Oil spills may be cleared
away but they are never cleaned up, they just take on another form,
whether you burn them, use dispersants, or landfill what you manage to
recover. As Univeristy of Alaska Professor Don Button and others have
demonstrated, it takes a very long time indeed for some hydrocarbon
molecules io be recycled into their component atoms.

But this one was different from the conventional picture which we
aII have of an oil spill. It is estimated that about a third of thc oil evapo-
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rated, maybe more because this was the lightest of light North Sea crudes,
not like your heavier North Slope stuff. Perhaps a fifth of the oil was
sprayed by the hurricane onto the land, mixed with the salt spray which
formed a cloud 200 feet high. You can still find traces of it here and there,
if you dig down to the bedrock a few feet below the surface, but the fact is
that excellent crops of potatoes, swedes, carrots, and cabbage were grown
in the sandy soils of polluted southern Shetland during the following
summer. Good enough to eat, I can tell you. I have a healthy appetite.

But where did the rest go? The answer is astonishing and highly
unusual. It went under the sea, Some of the Exxon Va/de oil did the

same � forming those pancakes which were reported lurking on the seabed
in Prince William Sound.

What happened in Shetland was that the hurricane turned the two
sandy bays next to the Braer wreck into a sort of gigantic food mixer.
Waves 20 to 40 feet high slammed into bays from 20 to 100 feet deep, for
the best part of two weeks. As soon as a slick formed, it was churned into
an oily froth. Some oil got out around the edges of the bays � and that was
what caused the damage to salmon farms and fishing grounds in the
southwestern corner of the islands. But most of it becaine suspended in the
sea. Only the fuel oil created recognizable heavy pollution.

By the morning of the second day the sea around the wreck had
turned a strange, pale brown color. That was the color of the water from
top to bottom, not just on the surface, There was no mousse. Only the fuel
oil created recognizable heavy pollution, Oiled seabirds merely looked
soaked, not coated in chocolate. And only 1,500 seabirds died.

Suspended in the sea, the oil began to move. Not with the wind but
with the tides and the prevailing ocean current, As it spread under water, it
was massively diluted. The 400 square mile exclusion zone around the
southern tip of Shetland, where fishing was banned for four months and
shellfishing is still banned as a precaution, contains about 18 cubic miles
of seawater. Even in that volume, 85,000 tons of oil would be diluted to a
few parts per million. And remember that maybe half of the oil had
evaporated or was sprayed on the land.

Within two months, hydrocarbon levels near the wreck had returned
to background levels, In patches on the seabed up to 60 miles from the
islands, surveys have found concentrations of oil in the sand, 300 feet
below the waves. Some of it is as oily as 30 parts per million. Here and
there a little more. But no Alaskan pancakes. And that, incredibly, is it.

Ladies and Gentlemen, we have at last discovered how to respond to
and disperse an oil spill. All you have to do is arrange for your tanker io
break up in a semi-circular bay about 100 feet deep; then you throw a two-
week hurricane at it.
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Fourteen months after the Braer, there is no sign of the oil. We are
still worried about what those seabed patches of oily water may do to the
herring spawning grounds. We still avoid eating lobsters and crabs from
the exclusion zone  although I' ve had a few good feeds of uncontaminated
shellfish caught a hundred yards north of the zone!.

What we are left widi, after the containment and recovery operation
that never had a chance to get going, is a different form of pollution. Our
image is contaminated, as yours was. Our director of tourism has called it,
perhaps a little unfairly, "media pollution." He estimates that we endured
some $900 million worth of global bad publicity during the so-called
Braer disaster. Around 1,300 journalists from all over the world had filed
their copy from Shetland in the first three months of 1993. Some people in
Japan, Germany, and maybe even the good ol' US of A still think Shetland
is massively polluted and the Shetlanders all evacuated, The insurers of
the Braer still haven't paid the piffling $600,000 we asked for, to mount a
publicity campaign to win back customers for our seafood and wildlife
holidays.

Seafood which used to earn a 15% premium because our seas were
so clean, now sells for low prices, even though our seas are clean again.
Last year was the best seabird breeding season I'd seen in 10 years, but
tourist numbers were 11% down. This year looks to be just as bad. But I
don't need to tell you folks about that kind of thing. You know better than
we do. That's why we can't afford another spill, even a little one. It will
finish off the markets for our clean food and fresh-air holidays. We are just
22,500 people trying to earn a living on 567 square miles of rocky islands
in the middle of the ocean. When the offshore oil tields dry up, as they
will in the 2020s, and the brief spasm of the Hydrocarbon Age is over, the
sea and the land will once again be aII we have.

That's why I can't really get excited about oil spill response technol-
ogy, necessary and well-meaning as its earnest and ingenious practitioners
may be, Outside sheltered harbors, it doesn't yet work well enough to be
taken seriously, My main interest is still in stopping the next one.

It's good to know that in this global endeavor we Shetlanders have
so many good friends here in Alaska, We' ll never forget your kindness
during our mercifully brief period of crisis last year. You held our hand in
the dark, and for that we will always be grateful. We' ll keep in touch,
having trans-polar fax communication when we can't afford phone calls.

But what a pity it is that our friendship could only begin because of
these two totally avoidable calamities.


