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Abstract

As a result of the Oil Pollution Act of 1990, the U.S. Coast Guard has been
upgrading its capabilities for evaluating local and national marine spill response
"preparedness." One component of this upgrading effort is a comprehensive
exercise program, which is presently being finalized. This program is called the
National Preparedness for Response Exercise Program  PREP!. Thi» paper focuses
ou the importam "area exercises" within the PREP program, which can be either
"government-led" or "industry-!ed" exercise~, It describes these critical exercises
and outlines the U.S. Coast Guard Research and Development Center's present
efforts to develop improved "tools" to enhance the conduct and evaluation of these
types of exercises.

Introduction

Background

The U.S. Coast Guard  USCG!, in cooperation with the Environ-
mental Protection Agency  EPA!, the Research and Special Programs
Administration  RSPA!, and the Minerals Management Service  MMS!,
has undertaken the establishment of a national exercise program in order
to assist local, predesignated, federal on-scene coordinators  FOSCs! in
identifying the strengths and weaknesses of spill response "preparedness"
within their assigned geographic areas. This national exercise program is
being called the National Preparedness for Response Exercise Program
 PREP!. It is presently envisioned to consist of a comprehensive mix of
"internal plan holder" and "external plan holder" exercises, which wiII be
conducted over a three-year cycle  Draft PREP Guidehne» dated 1
October l 993!.

All types of exercises, within the PREP exercise mix, are important
elements of the program. This paper, however, focuses on just the area
exercises within the "external plan holder" category of exercises. Specifi-
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cally, it focuses on the U.S. Coast Guard Research and Development
Center's efforts to develop appropriate "tools," which will allow the
VSCG  and other groups who choose to use them!, to significantly
upgrade the conduct and evaluation of area exercises, above the minimum
requirements set forth within the present PREP guidelines.

Area Exercises

The PREP program's area exercises, will strive to involve all
elements of the local, multi-organizational, spill response organization in a
comprehensive, simulated response effort. Exercise play by the partici-
pants wiH occur as it would during an actual spill response. The Unified
Command Post staff will assemble within the actual spaces in which they
would normally assemble. There will be no large audience as in thc earlier,
USCG-conducted, on-scene coordinator/regional response team exercise
format. This is to increase exercise realism and minimize exercise cost. An
exercise control team-selected subset of local response resources, includ-
ing both personnel and equipment, will be activated and field deployed in
a manner similar to that of an actual response.

These area exercises will be planned by a multi-organizational,
"exercise desig~ team," consisting of federal, state, and responsible party
 RP! representatives. When they are conducted, the exercises will be
controlled by a multi-organizational staff of "exercise controllers," who
will be located in:  a! a dedicated exercise control space,  b! actual
command post spaces, and  c! selected field locations. The exercise will be
evaluated by a "joint evaluation team" consisting of representatives, who
are knowledgeable in spill response operations from the federal govern-
ment, state and local governments, and the responsible party,

The evaluation of these PREP exercises wiH, at least initially, be
based on the subjective asse~~ments made by the joint evaluation team,
While such an evaluation process can yield substantial insights into the
strengths and weaknesses of the local spill response preparedness, it is
well established that often important, available feedback information is
overlooked by this personality-driven process  Hamme]l et al., l 979;
Gynther et al., l 981!. As a result, the USCG is exploring the feasibility of
moving the evaluation of these exercises onto a more objective-based
foundation. while still recognizing the value of subjective analysis,
particularly with regard to the interpretation of objectively derived
observations and results. This paper identifies and discusses the U.S. Coast
Guard Research and Development Center's present vision for the area
exercise evaluation process. This vision is consistent with the U.S. Coast
Guard's present internal total quality management  TQM! efforts, which
are striving to systematically upgrade services provided to various
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customers via more objective performance measurement techniques
 USCG Planning Manual l994!.

Evaluation Process Vision

Goal

The goal of the area exercise evaluation process is to systematically
identify, in a clear, concise, non-biased manner, the operationally relevant
strengths and weaknesses of local spill response preparedness, in order to
alert the cognizant area committee, of thc specific risks which should be
associated with the current spill response preparations within its particular
geographic area,

Pre-Exercise Planning

Once an area cxercisc has been scheduled for a particular geographic
area, an exercise director will be assigned. For USCG-led exercises, this
will be a USCG officer. The exercise director has the job of assembling the
multi-organization's exercise design team in order to plan the details of the
exercise. Such details include establishing specific exercise objectives,
selecting the responsible party  RP!, defining spill event parameters,
preparing the exercise script, etc.

An important aspect of the pre-exercise planning process is the
designation of the joint evaluation team leader. It is extremely important to
the eventual success of the exercise evaluation that this individualactivcly
participate in all the critical steps within the exercise planning process.
The joint evaluation team leader also has the responsibility of selecting.
preparing, and leading the multi-organizational joint evaluation team
during the exercise evaluation process, which is summarized within this
paper. For USCG-led exercise~, this will usually be a U.S. Coast Guard
officer.

Exercise Conduct

During the actual exercise, the joint evaluation team members
 evaluators! will be stationed within the exercise control space, within the
various command post spaces, and aboard key field units, in order to
collect two distinct types of data. First, they wiH be documenting  as
assigned by the joint evaluation team leader! their subjective assessment
of the effectiveness and workability of the "area contingency plan" and
associated "vessel and facility response plans." Second, they will be
collecting  as assigned hy the joint. evaluaiion team leader! specific
observable data, usually the time of some key response team decision or
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Post-Exercise Joint Evaluation Team Meeting

During the hours shortly a.fter the completion of the exercise, the
members of the joint evaluation team will meet to:  a! analyze the local
spiH response actions, which were observed during the exercise, and  b!
prepare materials for the post-exercise debriefing session, which will be
conducted for exercise participants the next morning. An important step of
the joint evaluation team, in the future vision, will be to review and
interpret the objective performance data available from the exercise. The
primary intent is not to pass or fail individual participants, but to identify
and recommend appropriate system improvements. Generally, this type of
data can be grouped into two categories:  a! tactical performance mea-
sures, and  b! diagnostic performance measures.

Tactical Performance Measures

The overall "tactical" effectiveness of the response effort can usually
be investigated by establishing whether or not the observed response
achieved the desired tactical results. For example, if one response objective
were to protectively boom specific, high priority, environmentally  or
economically! sensitive areas, were these areas, in fact, protectively boomed
prior  o the joint evaluation team's best estimate of the arrival time. of the oil
 or prior to a particular clock time established by the FOSC!?

action, The subsequent utilization ol' this data will be discussed later in this

paper.
Another clement important to the successful conduct and evaluation

of these exercises is the maintenance of "exercise truth" within exercise

control. The term "exercise truth" is being used here to mean an accurate
picture of where the spill is located, and the specific status of all response
resources at any point in time, In addition, exercise control has the
responsibility for ensuring that appropriate deployment time delays are
entered into the exercise for those resources which are not actually
deployed, lt should be noted here that the picture of the spill within the
command post is not necessarily exercise truth; it is the command post's
perception of truth based on its data-gathering and data-processing
capabilities. The maintenance of exercise truth within exercise control is
an extremely important, but very difficult, labor-intensive task, particu-
larly during the initial turbulent hours of even a simulated response effort,
Recognizing this, the U.S. Coast Guard is presently investigating the use
of U.S. Navy simulator-based training technology to reduce the difficulty
and labor-intensiveness of maintaining exercise truth within exercise
control  see the discussion of the PISCES project later in this paper!.
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This information will be presented to the joint evaluation team on a
large, classroom-sized screen, through the use of two types of displays,
both of which rely on data from the historical exercise truth record that is
maintained within exercise control. The first of these displays will be a
geographic plot depicting the status of the spill coverage area and thc
status of the response resources at any point in time  Figure I!. This type
of display will have the capability to be manipulated for analysis purposes
in order to obtain the joint evaluation team's best estimate regarding the
time and distance, from the leading edge of the oil to the sensitive area, at
the time when each protection boom installation is completed. Such safety
margins are just two tactica1 measures that can be used, in certain circum-
stances, to begin to paint a portrait of local spill response preparedness. In
other circumstances, similar measures may identify the safety margins
involved when the actual  or anticipated! delivery times of critical
response resources to specific geographic areas are compared against time
goals established by the FOSC/command section during the exercise.

If response equipment is actually mobilized, loading, transit, and
installation times will be recorded and used:  a! directly in the analysis as

Fi gare l. Interard> e geoyraphi e di splay.
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a means of establishing the time when each delivery/deployment is
completed, and  b! entered into an appropriate USCG database for further
processing and utilization. If the response equipment is not mobilized,
then rational estimates of loading, transit, and installation times will be
developed by the joint evaluation team members based on available
database information and personal experience. In all cases, the intent of
the envisioned interactive, computer-based tool is to provide the joint
evaluation team with the capability to look at the impact of different
assumptions regarding spill arrival times, boom installation times, etc., on
overall tactical performance.

The vision is to capture the results of this Figure I-type manipula-
tion, and the associated joint evaluation team analysis, in tabular form on a
pertinent, data collection spreadsheet  see Figure 2!. Once tabulated, this
data will be automatically transferred onto a more graphic summary
display, which depicts the anticipated risk profile for this simulated spill
response effort  see Figure 3 for one display presently under consider-
ation!. It is anticipated that careful scrutiny of this type of information will
be most helpful to local decision makers, as they attempt to establish
whether or not additional resources should be invested to upgrade local
response preparedness.

Diagnostic Perfortnance Measures

If the tactical performance measures indicate that the local response
organization will have difficulty installing appropriate booming to protect
high priority areas in a timely manner, it is important that the joint

Figure 2. /nrem.iive spreadsheer disptay.
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Timeliness; Protection Boom Installations

Figure 3. Ris/ indicator profile display.

evaluation team dig deeper in order to provide some insight into the
specific problem areas which may be the source of the weak performance.
Once again, this can bc done subjectively. However, objectively based,
diagnostic performance measures can provide an important basis for a
more effective and efficient identification of such problem areas  Hammell
et al. 1979, Gynther et al. 1981!.

As some individuals may be aware, there are a variety of more
objectively based, diagnostic, performance evaluation techniques, which
appear to have potential for successful adaptation to the spill respon»e
problem. However, only one potential technique will be discussed within
this brief paper as an example of such techniques. It involves the develop-
ment and use of a timeline of relevant protective booming events/mile-
stones  see Figure 4!. Such timelines allow the evaluators and the partici-
pants to graphically analyze which events are absorbing the greatest
amount of the critical time resource. If the potential exists that the ob-
served safety margin s! is unacceptable, there may be one particular event
that is absorbing an abnormally high amount of time, or there may not be
any one apparent villain. The observation of either condition may be very
relevant information to be provided to both exercise participants  from a
training feedback perspective! and to the FOSC/area committee  from a
local preparedness as»essment perspective!. The interpretation and use of
such data i» a joint evaluation team responsibility,
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Figure 4. Sample diagnosric display.

It should also be noted here that comparison of such timelines, from
one area exercise within a specific geographic area, with those of earlier
area exercises in the same area, or with those from area exercises in other

similar geographic areas, may provide the joint evaluation team with
critical, additional insight into the identification of potentially troublesome
problem areas. The relevancy of such information, as with all such
perforinance measure information, can vary from scenario to scenario.
However, it should be noted that such information can serve as an impor-
tant point of departure for the joint evaluation team's subsequent discus-
sions and analysis of focal marine spill response preparedness, The use of
such objectively collected data to rapidly focus diverse evaluation groups,
and increase their depth of analysis, is an established concept  Smith et al,
I985, Thomas 1987!,
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Exercise Debriefing Session

As a general rule, the area exercises will not be designed for real-
time presentation to large audiences. Likewise, the debrieling session s!
will be for selected participants only. It is anticipated that the debriefing
session s! will be limited to no more than 25 people per session. Multiple
sessions for key organizational units, such as command, planning,
operations, etc., may be appropriate.

The joint evaluation team leader will use a large classroom display
system with appropriate computer-generated color graphics to present the
results of the evaluation process. Specifically, these computer-generated
graphics will be designed to communicate the tactical and diagnostic
performance measure information, previously discussed, to the debrieling
audience in a clear, readily understandable manner, Hard copies of these
displays will subsequently be used during the development of the exercise
evaluation report.

Exercise Evaluation Report

In the days after an area exercise within a particular geographic area,
the joint evaluation team leader will utilize the objective tactical and
diagnostic performance data, along with the collective joint evaluation
team's interpretation of this data, to develop an exercise evaluation report.
This report will be forwarded, via the exercise director, to the
predesignated federal on-scene coordinator within the area. The FOSC
will review the report and then forward it  o exercise participants for
comment, Exercise participant coinments received by the FOSC will be
attached as an appendix to the report, which will then be forwarded to the
area committee for use as an important data point in its ongoing review of
the Area Contingency Plan.

Although the joint evaluation team provides an important service by
identifying and analyzing the risks that should be associated with local
response preparedness, the acceptability  or unacceptability! of such
risks � as well as what corrective action s! to take if the risks are indeed
unacceptable � are local decisions. To phrase it another way, whHe the
identification of spill response risks, via the area exercise and its evalua-
tion process, is a joint evaluation team responsibility, the management of
these identified risks is a local responsibility. This concept is particularly
important because it is a well-recognized fact that levels of acceptable risk
can vary substantially from one local area to another  Ruckelshaus 1983,
Smith et al. I985!.
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Implementation

As mentioned earlier in this paper, the U.S, Coast Guard is presently
investigating the adaptation of U,S. Navy simulator-based training
technology to improve the effectiveness and efficiency of the conduct and
evaluation of the area exercises. More specifically, the U.S. Coast Guard
Research and Development Center, located in Groton, Connecticut, has
teamed with the U.S. Naval Air Warf'are Center- Training Systems
Division, located in Orlando, Florida, on a project to develop a cost-
effective, prototype computer-based system which will:  a! reduce the
difficulty and labor-intensiveness of maintaining exercise truth within
exercise control, and  b! provide the joint evaluation team with critical,
objectively based, performance data for consideration within its analysis
of local spill response preparedness. This prototype system has been
named the Pollution Incident Simulation Control and Evaluation System
 P1SCES!. It is expected to be ready for trial use by the U,S, Coast Guard
during 1996.

Note

The views expressed within this paper are the author's alone, and should
not be construed to reflect the views of the U. S. Coast Guard, the Department of
Transportation, or any other govertirnent entity.
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Prince William Sound Community College
and Fishing Vessel Oil Spill Response

Training

Dennis A. Ulvestad
Ptince William Sound Community College
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Abstract

During the Evvon Valdez oil spill cleanup, it became obvious that fishing
vessels were a valuable asset. They have become an integral part of Alaska's oil
spill response capabili y. The Prince William Sound Response Plan and the
Near hore Response Plan both require a trained group of oil spill technicians to
operate a fleet of small boats. Fishing vessels are in an ideal position to fulfill this
function. Fishing vessels are already located in Prince William Sound and can be
quickly and easily converted into oil spill response vessels. Their captains and
crews have the local knowledge and small boat operating skills necessary for
maximum effectiveness.

Prince William Sound Community College  PWSCC! is in the second year
of a fishing vessel crew training progratn. The three major goals of this training
are: �! to teach vessel crews to safely operate the equipment they will einploy to
contain and cleanup a spill, �! to provide general health and safety training, and
�! to give participants an insight into their responsibilities during an oil spill
response. The training is modular in nature, The first year provides basic instruc-
tion, Each subsequent year reviews the first year and presents new material. The
classes are structured to include both classrooin and on-the-water training utilizing
the tishing vessels, This paper will describe the development of the training
curriculutn and the training program in its current form.

Development of the Fishing Vessel Training Program
Prior to the development of this program, no precedent existed for

an oil spill response training program intended for nonprofessional oil spill
technicians. The madel for oil spill response training in the rest of the
country was to train a small nucleus of professional responders to serve as
leaders in the event of an incident, and to train nonprofessionals as needed
after the incident occurred. The fishing vessel progratn required the
training of a large group of nonprofessional oil spill personnel and the
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contiriuation of that training so that responders maintain a high prepared-
ness level. This training represents a new concept in oil spill training.

In the fall of 1992, Prince William Sound Community College
began the development and delivery of a multiyear training program for
fishing vessel crews involved in oilspill response operations. At the time
PWSCC did not have the staff or resources to develop the training
unaided. UAA's Mining and Petroleum Training Service  MAPTS!,
headquartered in Soldotna, was brought into the course development
process. MAPTS has a long history of teaching oil industry safety courses,
A crew of experts assembled by MAPTS was given the critical task of
creating a training manual. After an intensive effort by PWSCC, industry,
and MAPTS during January and February of 1993, they developed a two-
day course that is the basis for the present Level I course. Oil industry
personnel played a major role in the course and manual development. In
March and April of 1993, 263 crew members received the training in
Kodiak, Homer, Seward, and Whittier.

The Current Progratn for Oil Spill Training of
Fishing Vessels

Oil spill technicians trained to operate a fleet of small boats will be
required in the event of an oil spill. The fishing vessels are in an ideal
position to f'ulfill this function, Fishing vessels are already in Prince
William Sound and can be quickly converted into oil spill vessels. The
three major goals of this oil spill training are; �! to teach the fishermen
how to safely operate the oil spill equipment located in their response
areas, �! to provide health and safety training, and �! to give them an
insight into the importance of organization in oil spill response and the
role they play within that organization.

A modular training concept has been developed for fishing vessel
training, The basic training course for all fishing vessel crew members
enrolled is the Level I course. The course consists of one day of classroom
training and one day of equipment demonstrations and drills on the water.
The topics covered during the classroom portion include: the role ot
fishing vessels in oil spill response, the incident command system, the fate
and behavior of spilled oil, spill response strategies, containment and
recovery, seamanship and boating safety, containment boom construction,
booming techniques, and hatchery protection. The on-the-water day
includes incident command system  ICS! call out procedures, boom
deployment, and booming techniques.

Crew members who have been through Level 1 training in the first
year of the sequence are given a Level II course in the second year, Level
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II for the 1993-1994 training season includes a review of Level I, a
Hazardous Waste Operations and Emergency Response  HAZWOPER!
refresher, safety and U.S. Coast Guard vessel examination requirements,
the Near»hore Plan, skirnmer and powerpack operation, and portable barge
towing. Level II classes will change from year to year and new equipinent
will be presented.

The 1993-1994 training year has 16 Level II classes and four Level I
classes scheduled. Training will be held in Valdez, Cordova, Whittier,
Kodiak, Homer, and Seward. The first day is spent in the classroom, The
second day of class is spent on the water with hands-on training. The Oil
Spill Response Fi shing Vessel Training Manua! i» the text for the class. Oil
Spill Response Fishing Vessel Training Manual Level II is used for Level
II cia»ses.

Level I � Day I

The emergency response organization is the first topic of instruction.
Fishermen need to know the location and equipment of community
response centers and their role as emergency responders.

In section two, fishermen learn the basic structure and function of
the ICS. They also leam where and how they fit into the emergency
response system, There is a detailed ICS check-in procedure for fishermen
to follow, which i» necessary for the ICS system to function properly. The
ICS position titles that fishing vessel operator» roust contact in sequence
during a response are: the fishing vessel administrator, the staging area
manager, and the task force leader. The fishermen must understand the
duties of each one of these ICS position titles,

The next three presentations cover health and safety issues, which
are key elements of the training program. They are marine safety, fishing
vessel safety requirements, and HAZWOPER training.

Marine safety includes the following topics: boating safety, deck
safety, lines, knots, and towing, It i» important to understand that human
safety is the number one priority. Crew members are expected to work
safely and need to know how to work safely,

The U.S. Coast Guard fishing vessel safety exam is discussed by a
guest speaker from the U.S, Coast Guard. This presentation usually
involves some brisk discussion. This presentation centers around the
requirements of the Coast Guard fishing vessel safety inspection program.

Spilled oil i» considered a hazardous material and oil spill training
has to include training specified by Federal Occupational Health and
Safety Administration  OHSA! and Alaska state regulations. This training
is now provided by a separate 24-hour training course that. is indepen-
dently scheduled.



]96 Oil Spil! Conference l994

As part of the oil spill response team, the fishermen need training in
the operational aspects of oil spill response. The direct supervision of each
phase of an oil spill response may not always be possible. Therefore, the
fishermen/oil spill technicians need to have a basic knowledge of fate and
behavior of spilled oil, They need to have the ability to understand what to
expect from spilled oil, and how it changes and moves, in order to plan
their work properly. The fate and effects section provides this information.
It includes the physical and chemical properties of oil, spreading and
transport of oil, the weathering and dispersion of oil, and the influence of
cold regions on these processes.

Oil spill response options and objectives need to be understood by
the fisherman. All members of the response team need to understand how
strategy decisions are made and the parameters that are considered to
arrive at these decisions. The first step in selecting a strategy is to establish
response priorities. Oil spill response priorities are: human safety, control
of the spill source, containment and recovery or elimination, and minimi-
zation of impact on sensitive areas, in that order. Another important point
in this section is to understand the decision-making process involved when
choosing a response option. Those options are containment and recovery,
in-situ burning, chemical dispersant application, monitor and wait,
shoreline protection and cleanup. Fishermen involved in some of these
options, such as in-situ burning, require specialized training not included
in this class. It is the objective of this training to understand the advan-
tages and disadvantages and the equipment and training required for all
response options.

The primary tool of containment on the open water is the oil boom. Oil
spill technicians need to know how oil boom is constructed so that they can
prevent boom failure during deployment, anchoring, and towing of the boom,
They also need to know how design type dictates the boom function and
application as well as boom deployment techniques such as containment,
exclusion, and diversion booming. The second half of the containment and
recovery training provides an overview of skimmer devices,

The hatchery protection plan is the final topic included in the
classroom portion of Level I. Hatcheries have an oil spill protection plan
complete with pre-staged equipment and boom anchoring buoys. The
fishermen need to know how to implement these plans and carry out field
operations in the event of an oil spill,

Day I concludes with a briefing on the activities planned for the
second day of training. A class evaluation is completed by the fishermen
for this portion of the training. This evaluation is critical for continued
course development. The fishermens' candid comments have proven to be
a valuable resource in the evolution of' this training,
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Level I � Day II

Ohj ecti ves

~ The implementation of health and safety concepts during oil spill
operations.

~ The deployment and retrieval of CS1 or harbor boom and Ro boom
1100.

~ Booming techniques. Containment for the Ro boom and diversion
for the CSI boom.

~ The implementation of the ICS system and procedures.

Day II begins with a call out that initiates contact with the ICS
system. Vessel operators are instructed to contact the staging area manager.
The staging area manager gives them a HAZWOPER briefing and assigns
them to one of three instructors who simulate task force leaders. All
communications and radio frequencies follow a predetermined communi-
cations plan. The fishermen are divided into three groups:

Group 1. Boom deployment.

Group 2, Containment booming using the Ro boom 1100.

Group 3. Diversion booming using the CSI boom.

Half the boats join Group l and wilt deploy both the CSI and Ro
boom, Group 1 boards the nearshore landing craft and receives instruction
on the deployment of Ro boom. Ro boom is a very robust boom that can
be used in nearshore and open water applications. The fishermen dep]oy
the Ro boom from reels aboard the landing craft. The boom must bc
inflated during deployment. Each reel contains 200 meters of boom. The
Ro boom is a significant component of the Prince William Sound boom
inventory and fishermen need to be able to deploy and inflate this boom
without assistance. The CSI harbor boom is a ncarshore boom with solid
flotation, lt is deployed either from the landing craft or from land-based
storage vans. If the storage vans are land based, Group 1 must assist in the
deployment from land. After all the boom is deployed, the fishermen are
then given a tour of the oil spill equipment that is aboard the nearshore
landing craft and staged in the area,

The other two groups and thc other half oi thc boats receive instruc-
tion in boom handling and strategy implementation. Group 2 tows the Ro
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boom in a containment configuration; group 3 deploy~ the CSl boom in a
diversionary tactic. When completed, Groups 2 and 3 change places,
group 3 tows the Ro boom and Group 2 tows the CSI boom.

The second half of the day Group 1 becomes Groups 2 and 3 and
receives instruction on boom handling and strategies. Groups 2 and 3
become Group I and puts the booin away at the end of the day. This
change of groups is accomplished through the ICS system.

At the conclusion of the day, the groups assemble and go through a
debriefing and class evaluation process.

Level II � Day I

The first day of the level II class starts with a review of the opera-
tions portion of the level I class. The fishing vessel Iieet has received or is
in the process of receiving a 24-hour HAZWOPER class as a part of their
training package. This is the same class received by professional oil spill
technicians. Oil spill training by nature includes many of the elements
required for instruction in the federal health and safety regulations, such as
ICS, safety, spill containment, and emergency response plan training. In
addition to the oil spill training manual, a HAZWOPER supplement is
used to provide training in those elements of health and safety required by
law, but not covered in the operations or safety portions of the class.
HAZWOPER instruction in conjunction with hands-on training works
wel] and provides an excellent opportunity to demonstrate health and
safety/HAZWOPER concepts and how they apply to ICS and the opera-
tions part of an emergency response, The Ilsherrnen receive a
HAZWOPER refresher card for this training.

In the afternoon of the first day, the operations portion is presented,
This training is designed to give the fishermen/oil spill technicians
detailed instruction on nearshore response techniques and the operation of
some of the oil spill equipment that they will be expected to operate
during an oil spill. The lecture on the Nearshore Plan describes the
methods of oil collection contained in the plan. The procedures for
diversion booming, passive collection, cold water deluge, entrapment,
nearshore trapping, and in situ burning are covered in class.

The balance of the day is spent teaching the purpose and characteris-
tics ol'the recovery equipment that will be used during the second day on-
water portion of the class, The principles of powerpacks, hydraulic pumps
used to power oil spill skimmers and equipment, are described. The
principles involved in the operation of the Desmi 250 skimmer and the
Seamop 4090 rope mop are outlined in preparation for the hands-on
portion of the class. The construction and operation of the Pollui ink 100, u
portable oil storage barge, is the final topic of the day. At the conclusion of
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the first day of this training the fishermen will have a working knowledge
of the equipment used during the second day of training.

Oil spill training for fishing vessels is designed to give fishermen
operational, organizational, and safety training. Each course is evaluated
by the students, and the content of the those evaluations are used to make
the class more relevant to the fishermen.

Level II � Day II

The fishing vessels go through the same call out and ICS check-in
process they go through in Level I. The fishing vessels are divided into
two groups. These groups change duties at mid day.

Fishing Vessel Level 8

Cjroup I Objectives

~ Secure the Pollutank  portable barge! to the fishing vessel to
reduce surging between the two vessels.

~ Safely position the fishing vessel to skim from the teardrop formed
in the boom apex.

~ Explain the difference in handling between a Pollutank that is
empty, halt full, and loaded.

~ Safely rotate all vessels through towing boom and handling the
Poilu tank.

This session will last about three hours and will involve half of the
total number of vessels in the class. This group will deploy two reels of Ro
boom 1100 towed in a U formation as a target for the barge vessels to
simulate skimming,

One vessel from rhe group will be hipped up to the Pollutank
approximately half full. The lead vessels in the U boom formation will
form a teardrop, turn to go behind the other U formation, and coordinate
with the skimming vessel to allow the vessel to move into a skimming
position. The boom towing vessels will fall into place behind the leading
U booin while the skimming vessel is still skimming, After the boom has
been skimmed empty, the skimming vessel will break loose from the barge
and pass it to another vessel. The vessels that had the barge will take the
position of one of the boom towing vessels, The vessel that picked up the
Pollutank wi! I practice maneuvering the barge for about l 5 to 20 minutes
and will then move into a position to skim from the boom of the next
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group of boom towing vessels which have already formed a teardrop and
are running behind the lead boom in the formation,

Group 2 Objectives

~ List the proper pre-start checks for the West Coast powerpack.

~ Start the powerpack.

~ Show how to connect the skimmer and compressor properly to the
powerpack.

~ Show how to set the system flow and pressure settings.

~ Describe the powerpack automatic shutdown systems.

~ Describe how the Desmi 250 skimmcr deals with debris, cutting
blade, and debris screen,

~ Explain how to adjust the weir with air for different oil layers,

~ Re-package the equipment properly according to the inventory list.

Explain the operation of the Rope Mop 4090.

Summary

Fishing vessels are an important component of oil spill response
plans. The crews must receive organizational, safety, and operational
training. This program combines classroom and fishing vessel-based

This session will involve the balance of the class. The vessels will

raft up to the landing craft and the crews will board the vessel, The class
will be given operating instructions for the West Coast powerpack and a
demonstration on assembling the Desmi 250 skimmer. This group will bc
given an orientation on the use of the fishing vessel's hydraulic systems to
operate skimming systems. After learning how to operate the powerpack
and skimmer, the fishermen wilt be expected to operate the skimmer and
compressor by themselves. They will be expected to adjust the weir and
explain how the skimmer deals with debris, and how the pump works. The
skimmer will be deployed by the group and operated. At the completion of
these tasks, they will be expected to put the skimmer away in the packag-
ing order it was received. This group will also be given a demonstration of
the Rope Mop 4090.
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exercises to achieve this goal. The progress that has been made and
continues to be made in developing this training will set a new standard
for oil spill response readiness.
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Abstract

This paper explores the difficult organizational task of preparing for a
successful response io a significani pollution incident. A dual approach to the
concept of preparedness is presented: the first is derived from an organizational
theory perspective and the second is developed from expert judgment obtained
from a series of exercises conducted with oil spill response experts. implications
for successful response preparedness are developed using three different theoreti-
cal views:  i! the organization as a purposelul system, �! the organization as a
dynamic system of inteiTetationships, and �! the organization as a high perforrn-
ing system. The critical success factors and critical issues for response success are
then developed from the expert judgment expressed in the scenario exercises. The
framework provided by organirational theory, when coupled with the system
issues identified by the experts, provides a useful model of response system
preparedness,

Introduction

Preparedness is a more important and complicated concept than that
addressed by contingency planning. Preparedness is a state of a system; a
plan is a document. The systems approach to preparedness is intended to
re-focus the process from the structural and procedural dimensions of
planning to the central systems attributes of goals, information, feedback,
and relationships. The pollution response preparedness system and the
subsystem that is created to respond to a unique pollution event are
complex organizational systems. In order for such systems to reach their
goal, an operational definition of the goal and a method of measuring the
effectiveness of progress toward that goal are required. Success can only
be defined in a systems context and inust be defined by response experts,
not by contingency plan writers. Creation of structural, cultural, and
learning systems to support success are important aspects of preparedness,
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How and when success is measured, and who participates in determining
success have been overlooked aspects of preparing for spill response,

Background

A inajor maritime oil spill is a low probability, high impact event
resulting 1'rom the failure of a complex technological and economic
system. The critical function of preparedness is the creation of a response
system capable of effectively responding to such a relatively rare and
complex event. The design and implementation of a response system goes
far beyond the specification of organization, responsibilitie~, resource
requirements, and tactics found in the typical contingency plan. Oil spill
contingency planners have focused on the resource and technology
dimensions of response and have produced plans that are often compendi-
ums of available resources hacked by relatively simplistic organizational
definitions, Until recently, few plans were based on realistic scenarios and
even fewer specified response organizations that effectively integrated
even the major players in an oil spill response � the Coast Guard, the state,
and the responsible party. The focus on technology and resources  and the
lack of focu~ on organizational and other "soft" planning issues! can be
seen from a cursory review of the biennial Oil Spill Conference Proceed-
ings articles published during the 1970s and 1980s,

The response to thc Exxon Va/de= spill made it painfully obvious
that government and industry contingency plans failed to provide a basis
for the organization and execution of the required response  Harrald et al.
1990!. The Oil Pollution Act of 1990  OPA90!, a direct result of the
Exxon Va/dec, required for the first time that U.S. contingency plans be
based on -worst case" scenarios and backed by adequate resources. OPA
90 also redefined the federal government/responsible party relationship,
directed the formation of local area planning committees to ensure state
and local participation in the planning proce~s, and directed that the
National Contingency Plan he revised to create a workable response
organization. Coast Guard regulations have precisely defined scenario
requirements and established guidelines for local area plans.

The Coast Guard has, at thc national and local levels, invested a
significant amount of energy into defining the response organization for
the next "spill of national significance." The Coa~t Guard, many state
agencies, response organizations  c.g. the Marine Spill Response Corpora-
tion!, and oil companies seem to be converging on the incident command
system �CS! as the organizational framework for a pollution response.
The ICS structure has not been directed by law or regulation, bui these
organizations recognize ihat some uniformity in the organizational
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approach to spill response is required. Ad hac response by committee has
not worked and will no  work. The ICS has proven effective in many
emergency situations and is being widely adopted for oil spill response.
 Hunter 1993!. However, concern has been expressed by some experts that
OPA 90 does not facilitate the integrated organization required for an
effective ICS, and that all stakeholders  responsible parties, states, and
localities! will really delegate their interests ta an organization controlled
by the Coast Cruard  Ott et al, 1993!. Other more significant concerns have
been voiced by disaster researchers that the coordination, cooperation, and
communications required for a multi-agency response to a major disaster
may actually be impeded by the command and control focus of the ICS
 Wenger et al. 1990, Dynes 1990!

The Systems View

The specification of spill scenarios, the rationalization of the
response organization, and the specification of mobilization and tactical
actions are necessary. but nat sufficient, conditions for a successful
response. The creation of a response system is far more complex, and the
performance of this system is very dependent upon the turbulent and event
drive environment in which that system is expected to function.

Three views af organizations as systems provide useful perspectives
for analysis of the pollution response problem. Schoderbeck and
Schoderbeck �985! view organizations as purposeful systems that can be
modeled in terms of goals, inputs, processes, outputs, and feedback as

Figure I. A .vvslerns iiex nf un or guni-alinn. Soun e: .Sc hoderhek.
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shown in Figure 1. An interaction view of the organization is furnished by
Leavitt �972! and by Michael S. Scott Morton �993!. Leavitt described
an organization in terms of its task, technology, structure, and people and
the interactions between these four elements. Scott Morton has broadened
this model to include the components of strategy and managerial process
and to incorporate the influences of the external socioeconomic and
technological environment, His model, which served as the basis for the
MIT study of the corporation of the 1990s, is shown in Figure 2, A third
and stifl evolving view of organizational systems is provided by P, Vaill
�982!, T.R, 1 aPorte �988!, Karlene Roberts �989, 1990! and others in
their studies of high performing and high reliability organizations. They
have described the features of these exceptional organizational systems
and attempted to determine how sustained, high reliability is achieved.

Schoderbeck's emphasis on the purposeful nature of a system
implies that the successful response system must be goal directed; a clear,
shared, and accepted concept of success must exist. A second implication
of the system view of the organization is that control of the system
require» comparison of some system characteristics against standards or
expectations. This means that measures must be developed that will enable
organizations to evaluate their performance and will enable them to adjust

I inure 2. The organi=ation as a Set of relationshilrs in equilibrium. Source: lVf.S.
Scott Morton,
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their processes  strategy, tactics, and procedures!. The feedback loops are
required in order to control the system. The collection and transmission of
information is central to the process. Most contingency planning does not
define success, 1et alone attempt to ensure that the definition is accepted
by all stakeholders, or attempt to develop measures of effectiveness. The
failure to establish feedback of critical control information prior to the
event seriously impairs the organizational system's ability to adapt or even
to survive. The pre-defined response organizations for both the F~on
Valdez and hurricane Andrew response did not survive the first week
 Harrald et al. 1990, Carley and Harrald 1993!.

ln general, large complex systems are difficult to comprehend or to
manage as a whole. Often it is advantageous to decouple subsystems in
order to minimize the essential interactions, Large tightly coupled systems
can exhibit physical problems associated with resource movcmcnt
coordination, as well as problems of communication, Large systems may
also run down or decay  the process of entropy, or the tendency toward
disorder!. Tight coupling can magnify the impact of systein failures
 Perrow 1984!. Decoupling tightly coupled systems, which reduces the
need for communication and allows subsystems to communicate with each
other on an exception basis, has a number of benefits but also some costs.
For instance, there are costs associated with maintaining decoupling
mechanisms  i.e., buffers!; further, each subsystem may operate in a
manner not optimal for the organization as a whole  suboptimization!. The
current emphasis on a unified conunand for spill response, and use of thc
incident command system to ensure command and control, may be seen in
this context as a choice to make the organization that responds to a
significant event into a tightly coupled system. The potential adverse
impacts of this policy choice have not been adequately examined.

Leavitt's and Scott Morton's view of the organizational system
emphasizes the dynamic equilibrium between forces and interrelationships
rather than processes. The inter-relationships between organizational
structure, organizational culture, and technology are the key to understand-
ing organizational performance and organizational change. Changes or
initiatives intended to influence one element will affect a11 other elements,

As stated by Leavitt �975!, "we must never forget that when we tamper
with any one of these variables, we are likely to have significant effects on
the others." Most contingency planning efforts ignore this view and treat
structure and technology as independent, task and structure as synony-
mous, and culture as irrelevant.

The relational view of the organizational system implies that
attempts to define organization without considering culture and technol-
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ogy may be dysftinctional. For example, the imposition of a centralized
 unified!, hierarchical organizational structure such as the incident
command system should work well when the organizations that are
subsumed in the structure are themselves relatively structured or hierarchi-
cal  e,g. fire departtnent», military units, large corporations! but may not
work as well when some of the organizations involved are less formal or
less structured organizations  e.g. small companies and environmental
groups!. Interrelationships and organizational culture are critical, unavoid-
able elements of organization, Unanticipated cultural clashes and failed
organizational relationships can doom a response, yet little attempt has
been made to anticipate the compatibility  or impacts of non-compatibil-
ity! of organizations thrown together in a response organization.

Peter Vaill, in a l982 article, described the phenomenon of high
performing systems: those human systems that perform at levels of
excellence far beyond those of comparable systems. He found that such
systems have clear objectives and strong commitment to purpose. Leader-
ship i» strong and clear and integrated, team action is the norm, High
performing systems are, however, fertile sources of creativity. LaPorte and
Consolini  l988! examined high reliability systems where system errors
can lead to catastrophic consequences. These systems, the air traffic
control systems, and aircraft carrier operations, exhibit many of the same
features of Vaill's high performing organization». Dr. Karlene Roberts
�990! has expanded on the work of Vaill and LaPorte and has investi-
gated "high reliability organizations"; large scale organizations with
complex technical, human, organizational, and cultural components which
necessitate the development and proliferation of high degrees of organiza-
tional reliability and safety, These organizations avoid major errors even
though their exposure to situations where catastrophic failures are possible
is high. The organizational system features discussed by these authors are
important to the survival and success of the pollution preparedness and
response organizations. Roberts found that the high performing systems
she examined had the following features in common;

~ They avoid unanticipated "baffling interactions" between organi-
zation subsystems and ensure that subsystems are not called upon
to serve incompatible function».

~ They minimize indirect communications between subsystems.

~ They minimize the impact of tight coupling through redundancy
and by adhering to high standards of re»ponsibihty and account-
ability.
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' They ensure that goals are clearly stated and universally
understood.

The three views of organizations as systems presented in this section
provides the context for the discussion of pollution response systems.
Further insight into the system's view of pollution response can be gained
from describing how the response preparedness system creates the
organizational subsystem that must respond to a specific event. This
subsystem is formed and adapts; it either succeeds in achieving its goal, or
it fails.

The Creation and Evolution of a Response System

The pollution response preparedness system is composed of the
organizations and stakeholders with responsibility for or significant stake
in the results of' a pollution response. The National Contingency Plan and
regional, local, and industry contingency plans provide a framework for
the creation of a subsystem  the response organization! that must respond
to a event that causes or may cause a maritime spill. In the Uiuted States,
this subsystem is coordinated by the pre-designated on scene coordinator.
During the initial hours after a spill, the on scene coordinator is faced with
three critical functions: �! mobilizing resources, �! forming the response
organization, and �! directing the initial response actions. If he or she is
successful, the response quickly passes through three stage~, the mobiliza-
tion and initial response phase, the integration phase, and the production
phase. The transition between these phases is, as represented in Figure 3,
often marked by a regression in organizational output and effectiveness.

The mobilization and initial response phase is marked by the
execution of tasks that are pre-defined by the contingency plan. The
success or failure of the mobilization effort depends upon the adequacy of
the plan and the ability of the unit to immediately execute the plan. In
order for a plan to be an effective basis for notification and mobilization,
the response scenarios must be based on realistic vulnerability assess-
ments, and tnust determine the appropriate response resources required for
each scenario. The organizational system uses the feedback from the
external environment  initial assessment! to estimate the resources
required. These resources must be accessed and mobilized within the time
constraints imposed by the external event. The feedback mechanisms must
be in place prior to the spill event in order for the response organization to
enable the evaluation of the effectiveness of this critical phase.

The second stage of a crisis response, the integration phase, is the
period required for the responding forces to arrive on scene and to form an
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effective operating system. Bruce Tuckman �965! has pointed out that all
groups go through the stages that may be categorized as orientation,
internal problem solving, growth, and productivity and control. He termed
these stages as "forming," "storming," "norming,"and "performing."
During the Exron Va/de. response, the integration phase lasted for almost
a week  Carley and Harrald 1992!. A similar delay caused by the need for
organizational integration impeded the federal response to hurricane
Andrew  Carley and Harrald 1993!. The goal of the response subsystem
should be to get through the integration phase and into the production
phase as quickly as possible through preplanning, training, and exercises
that include all critical stakeholders,

Specification of a desired organizational outcome does not ensure
that this imegration will take place. Following Leavitt's organizational
taxonomy, three issues can be identified that may prevent effective
integration:

Task Colnplexity

The tasks facing the organization cannot be centrally coordinated
during the timeframe available due to lack of resources or capability, This
may lead to the emergence of ad hoc organizational groups engaged in
problem solving behavior  Dynes and Quarantelli 1968!. A maritime
casualty may involve multiple and diverse tasks such as rescue, salvage,
firefighting, and pollution response. The response system must be able
integrate all facets or it will be unable to make resource trade offs and
avoid conflicts. A critical weakness of the U.S, system is that the expertise
for these tasks resides in different formal organizations and must be
integrated during emergency conditions. The Coast Guard has responsibil-
ity for rescue and pollution response, but salvage is a private sector
problem, and maritime fire fighting is a shared locaVstate/federal responsi-
bility. This task complexity is incident dependent and can prevent overall
coordination. For example, salvage was the major issue immediately
following the Exxon Valdez grounding; a factor better understood by
Exxon shipping and the Coast Guard than it was by state and private
environmen.tal organizations. During the Mega Borg response, the lack of
adequate fire fighting and salvage resources, and the location and control
of these resources, became public issues,

Organizational Incompatibility

The organizations that must operate as a unified entity in the
response subsystein may be incompatible along one or more dimensions,

They may be culturally incompatible, geographically incompatible  e.g.
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land based or maritime based!, and/or functionally incompatible  having
conflicting functional responsibilities!. During the hurricane Andrew
response, for example, the author observed that "uniforms dealt with
uniforms". Military organizations quickly and easily established re!ation-
ships with each other and with state and local uniformed agencies  police,
fire, fish and game!. Establishing and maintaining relationships with
critical civilian organizations  Red Cross, social service agencies! hap-
pened slowly, if at all. This is not a new problem. Stephens �993!
discusses what he terms the land/marine incompatibility of the organiza-
tions responding to the 1947 Texas City disaster. Many of his observations
could be applied to the Fxron Valdez response.

Political Incompatibili ty

Organizations may not rely on the same processes or same criteria to
make decisions, In the extreme case, decision authority may be withheld
from the members assigned to the response organization by the parent
organization. Amore typical example of this incompatibility would be a
conflict between organizations used to centralized autocratic decision
inaking and organizations accustomed to decentralized or group decision
making processes. Spill response organizations may have to integrate very
diverse organizations. For example, the organization created ta respond to
the spill produced by the sinking of the Tenyo Maru at the entrance to the
Straits of Juan de Fuca explicitly included the Makah Indian tribe in the
decision-making process due to the impact of the spill on tribal lands. The
tribe's decision criteria and decision process were both significantly
different from those used by the federal and state response teams  USCG
1991!,

The relationship focus is essential to understanding the challenges of
the integration phase of a response effort. The relative importance of the
factors is event driven, reinforcing the need for effective feedback.

The production stage of a pollution response is reached when the
response organization stabilizes and attains the capability of operating in a
routine manner  e.g. the production and execution of daily tactical plans!.
At this point, the response is far from over, but the system, the task
environment, and information flows have stabilized. A successful outcome
is passible, but not assured, In order to be perceived as successful at this
point in the response, the dimensions of success and the measures of
effectiveness must be defined and broadly accepted by participants and
observers. This implies that a very critical element of preparedness and
response is influencing the process of defining success. During the Fxrr>n
Valdez and hurricane Andrew responses, for example, the delinition of
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success was abdicated to the media, Success was a moving target and
responders could do nothing to counter the perception of failure that
resulted. Neither of these response organizations reached a stage of routine
operations for weeks after the crisis occurred, and early opportunities for
effective action were missed.

Defining a Successful Response

The preceding discussion shows that the organizational system must
exhibit goal-directed behavior and possess the information gathering and
handling capabilities required to measure and control its performance.
Goals that are not clearly defined and are not measurable, are rarely
achieved, In the disaster response area, however, responders must deal
with vague and changing definitions of success. Too often, response
organizations take as their measure of success the ability to execute the
procedures defftned in their contingency plan. Often, however, they  hen
discover that the public and tnedia are more interested in the effect of their
response on the external environment impacted by the disaster than they
are in the agency's mobilization and organizational progress. During the
re»ponse to hurricane Andrew, for example, FEMA spent the first three
days implementing the organizational and procedural steps required by the
new Federal Response Plan. Unfortunately, FEMA was reacting to grossly
underestimated damage assessments. The media and political pressure to
respond prompted President Bush to establish a presidential task force to
coordinate the federal response and to send in approximately 30,000
military personnel. FEMA's plan was dead on arrival  Carley and Harrald
1993 p. 13.!

The definition of success i» a non-trivial exercise. It involves

establishing criteria for actual achievement and recognizing that external
perceptions are a critical element of success. One approach to defining
success i» to identify those factors that must be achieved in order for
success to be realized. The critical success factor approach was developed
by Jack Rockart at MIT as a strategic planning tool �981!. In order to
determine the critical success factors for a pollution response, a methodol-
ogy had to be developed for extracting and structuring expert opinion. A
scenario based "hindcasting" technique was developed by the author to
focus response experts on the factors critical to succe»s and the problems
that must be resolved in order to achieve these factors.

Hindcasting is an innovative technique that can be used to facilitate
the creation of a comprehensive scenario from the chain of inherently low
probability events that describe a tcchrtologicul or natural disaster or
disaster response. In this technique, the end of the scenario is described to



2l4 Oil Spill Conference 1994

a group of experts and they are challenged to work backwards in time,
creating possible sequences of events, decisions, and actions which could
have produced the specified end result. It has been shown by Starbuck
�989! that experts are more likely to envision a sequence of low probabil-
ity events once they assume that the sequence has already occurred and
when their task i» to collaboratively deduce a rational, causal explanation.

This section describes the consolidated results of five separate
hindcasiing exercises. The first three exercises were conducted a» tabletop
exercises with group» of experts assembled by the U.S. Coast Guard.
There were approximately 20 expert» in each group representing federal
agencies  Coa»t Guard, Environmental Protection Agency!, state agencies,
and industry. In one of these exercises the participants were the semor
organizational members of the federal, state, and local agencies repre-
sented on a major V.S, port's local area planning committee. The other
 wo exercises were conducted in an electronic meeting room facilitated by
a system of networked computers and group support software.  This type
of technology has been termed a group decision support system or GDSS.
The use of GDSS to support the contingency planning process is described
in detail in Belardo and Harrald 1992.! One of these exercises was
conducted with managers from the Marine Spill Response Corporation
 MSRC!, a national pollution response organization in ihe United States
funded by the major transporters of petroleum products. The fina1 exercise
was conducted with a group of experts assembled by the Texas General
Land Office. A sample hindcasting scenario is shown in Appendix A.

The objective of each hindcasting exercise was to use a scenario-
based exercise to identify the issues and problems that must be resolved to
successfully execute a spill response operation. In each case, the group of
oil spill response experts was presented with a newspaper description of a
response to a major oil spill. The front page article asserts a public verdict
of failure  as proclaimed by members of Congress, the press, and the U.S.
General Accounting Office!. The scenario used for each of the exercises
wa» based on a historical maritime casualty,

During each hindcasting experiment, experts were given the end
point of an operation  a failed pollution response! and challenged to
determine whar went wrong, and why these failures occurred. The results
of the exercise were then used to develop planning and problem solving
strategies, Since the what and why of success are the inverse of the N liat
and ~i hy of failure, the exercise enables the definition of the factors critica]
to the success of an oil spill response, and identification of priority
problem solving activities,

When asked to determine what went wrong  before or during the
spill response! thai created the public perception of failure, the experts in
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each exercise identified approximately 100 failures that could be grouped
into five general categories. The unresolved problems and system states
that they identified as the reasons why these failures occurred provide the
basis for describing a causal chain. The participants identified approxi-
mately 80-100 causal factors that led to the failure to achieve one or more
of the critical success factors. These causal factors were also grouped into
six statements that represent problems that had to be solved before or
during the response operations.

The results of the five exercises were remarkably similar, indicating
an important convergence of expert opinion. These experts from different
organizations, participating in different group exercises, arrived at almost
identical definitions of a successful response  critical success factors! and
barriers to success  problems to be resolved!.

Critical Success Factors

The oil spill experts identified six critical success factors  CSF!, or
things that must go right if the response operation is to succeed and to be
perceived as a success:

l. T' he. salvage operation for a vessel. spill, or emergency response
operation at a facility, must effectively stop spillage of oil and must not
interfere with pollution response operations. The best way to minimize the
environmental impact of a maritime casualty is to minimize the amount of
the pollutant that escapes into the environment. However, the event that
caused the polluting incident must be resolved in a manner that does not
impede the pollution response. This implies the close coordination of
salvage, rescue, and response operations.

2. The immediate response by the responsible party and  he Coast Guard
mu.st mohili e enough appropriate response resources  people and
equipment! to contain the oil at or near the .source and to protect sensitive
areas. The second most obvious way to minimize environmental impacts is
to prevent the pollutant from reaching sensitive areas. This can be done
only if appropriate response resources can be effectively brought to bear
by the responsible party and or the Coast Guard to contain, deflect,
disperse, or remove the oil before it comes ashore, This factor is obviously
dependent upon the location of the casualty and the forces of wind and
weather. In many cases, achievement of this CSF may be physically
impossible.

3. The response organi:ation must hc> able to communicate and nianage
information internally and externally, Accurate and timely information
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must be provided to the incdia and public, and feedback on the effective-
ness of strategy and tactics must be provided to decision makers if the
response system is to adapt its strategy and tactics and remain goal
directed. Information must be transmitted effectively within the response
organization and between the response organization and the media and
public. Only if this communication is timely and accurate will the public's
expectations be anywhere near realistic,

4. Federal, state, and lo<.al <rrgarri;ational coordination must be
preplanned, must a< count for stakeholder interests, and must ensure a
response organi=at'ion that iiill be c<rhesi ve and effective. The response
organization must work effectively during the immediate initiation and
mobilization phase and must support the rapid expansion of the integration
phase without losing organizational effectiveness, Integration must be
achieved without public conflict. Preplanning must identify and account
for stakeholder interest~ and resolve potential organizational conflicts.

5. The response organi:ation must he <apahle of sustairied effective
op<'r ations. Equipment must work as designed and must be properly used,
The OSC must lead the response and must be able to recognize when the
response strategy is inappropriate and be able to quickly adjust strategy to
the actual situation. Adequate personnel and equipment strengths must be
inaintained.

6, The puhh'< 's cape< tations for pollution reipunse nrust be reah'sti< and
a< hievable. If the public and thc media have established a»d accepted a
pre-event definition of success that cannot be achieved, such as zero
environmental impact or immediate and effective response under all
weather conditions, the response will be perceived as a failure regardless
of how it is conducted.

Causal Problems and Issues

The experts identified seven problems or issues that could prevent
attaining one or more of the critical success factors, The statements of
problems that must be solved or capabilities that must. be created furnish a
pre-spiil agenda for the response preparedness system.

I. The Coast Guard pre-designated on scene < oordinator nu<st have
cr edibiliti; 1 nowledge, and eiperi err< e in order to furu tion as leader ofthe
multi-agency operation, Individual leadership is critically important
during a crisis event. The leader must have the ability ui fu»etio» under
stress a»d to ascertain essential feedback from overwhelming information
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flows. He or she must have the authority and ability to adjust strategy and
tactics and have the personal and professional standing that will lead to the
acceptance by others of these actions. The U,S. Coast Guard is attempting
to address these issues in its On. Scene Commander's crisis management
course.

2. The response organi =ation must establi sh un information handling
capability able to support a large, distributed organi:ation and quickly
and accui ately distribute and display large volumes of information. The
capability of communicating accurate, timely, and consistent information
to the media, public, and other responders during a response must he
created prior to a spill evenL Communication networks that support inter
and intra organizational information transfer must pre-exist, and the
identification of information to be gathered and distributed must be made,
Needed computer based data and decision systems must exist in a
deployable state. Capabilities and limitations of response organizations
and ecluipment must be communicated to stakeholders, media, and public
prior to and during a spill response. Public information strategies and
media access sites must be pre-defined or they will noi be implemented,

3, Scenario based response actions must be developed and drilled to
accomplish constrained mobili "ation of resources. Initial response and
mobilization effectiveness are determined by scenario based time con-
straints. Drills and exercises are necessary to ensure that the response
system can react with appropriate notification and mobilization within
these constraints. Local contingency plans and vessel response plans that
do not consider scenario based time constraints will not ensure a viable
response.

5. The i apubility tu deal ivith ntultiple, simultaneous, emergencies must be
developed, Thc Coast Guard, the United States predesignated on scene
coordinator, does not have the ability or authority to control simultaneous
maritime crisis operations such as fire, salvage, or multiple spills that

4, Preparedness activities must focus on identifying stal'eholdet interests,
resolving conflicts, and establishing a response organi=ation that will be
implemented and foliov,'ed. The response organization specified in the plan
must work in practice to integrate all responsible organizations in a way
that ensures the ability to make decision~ and take action. Key jurisdic-
tional authorities and stakeholders must participate in the planning
process; inter-organizational issues must be resolved prior to a spill event
in order to ensure ownership of the product by all response system
members,



Oi 1 Spi 11 Conference 1994
218

occur as part of a natural disaster. This capability must be created and
exercised as a key element in local area planning.

6. The tei hnoiogy for open water t ontainment and remoi al must be
improved. Current technology for containing and removing oil from open
water will not be adequate in the sea state and current conditions that will
occur during many highly probable spill scenarios. In the United States, it
is unlikely that dispersant use will be permitted in nearshore areas. It is in
these areas that response is most time constrained and environmental
resources are most at risk. The effectiveness of current technology must
improve before success in these areas can be assured,

System Eva/nation and Adaptation
Two important inferences may be extracted from the preceding

system oriented description of preparedness and response. The first is that
success is a multi-dimensional concept and that a methodology for
preparedness planning and assessment based on this concept can be
developed. The second is that the response system must enhance its ability
to be an adaptive system, both at, during, and after a pollution response,

Figure 4 is an influence diagram based on the analysis of the
hindcasting exercises described in the preceding sections. This figure
shows the relationship between the objectives of a pollution response  the
avoidance of impacts and the perception of success!, the factors critical for
this success, and the problems and issues that must be resolved in order to
achieve the critical success factors.

Influence diagrams have become popular for model building and
decision analysis. An influence diagram is a compact visual portrayail of a
scenario or system. As defined by Shachter �988!, an influence diagram
is a network representation of probabilistic and deterministic variables and
decisions. It can be used to identify key expert inputs such as likelihood of
occurrence of and dependencies between events. Howard �989! terms this
use of influence diagrams as the construction of knowledge maps. These

7. Response organi;ations must communicate with and educate  lie public
about v«lnerability, risk, and realistic outcomes. The management of
expectations prior to a response event is a key issue, Unfortunately, most
response organizations stress and downplay their limitations. The failure to
educate the pub/ic as to the limitations of existing technologies and
constraints that are imposed by weather and sea conditions has Ied to a
perception that the great increase in investment in poliutioii response
equipment and personnel guarantees a successful response to the next
major spill.
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knowledge maps can be used to assess the readiness of the response
preparedness system in a specific area. Each problem or issue variable in
the knowledge map can be assigned a probability distribution representing
the likelihood that it will/will not occur, The probability of achieving each
of the critical success factors can be calculated and the overall chance of

success can be inferred from the status of the critical success factors

 Harrald and Mazzuci 1993!.
In order to achieve and sustain high levels of performance in low

probability, high consequence environments, response preparedness, and
response organizations must become adaptive systems. This means that
response organizations must be able to adapt and adjust during a crisis
event and be able to assess lessons learned from each event. These lessons

must be transmitted to and institutionalized by the response preparedness
organizationalsystem. Systems that fail to attempt to learn may not have
established goal directed behavior, created essential feedback loops, or
developed metrics for success and effectiveness,

Conclusions

The national pollution response preparedness system and the
subsystem that is created to respond to a unique pollution event are
complex organizational systems, The task domain of these systems is the
difficult problem of responding to a low probability, high consequence
event. This paper has developed the argument that more attention must be
paid to the facets of these systems that are essential to their success. Goal
directed behavior, measures of effectiveness, feedback, information

handling, and adaptive behavior all are attributes demonstrated by
effective systems. Expert opinion can be used to develop the critical
success factors that will help define goal directed behavior during a
pollution response, to determine the actions required to achieve these
factors, and to specify the information needed to monitor the response
system's progress. If the response preparedness and response systems are
to succeed, they must capitalize on the knowledge of experts who have
experienced similar events.

The relationships and the interconnections between task, technology,
organization, and culture are important elements in the ability of prepared-
ness and response systems to succeed, Organizational and technological
solutions that are currently being implemented in the United States and
elsewhere do not adequately consider these interactions, and the failure Lo
resolve organizational and cultural issues could have a significant effect on
 hc outcome of a major pollution rcsponsc effort. A unified command
specified by a plan, for example, cannot become a reality unless the
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Appendix A

Event Scenario

Description of Vessels Involved in Collision:

Universal Peace
~ 165,000 dwt, single hull  anker
~ Built in 1979 in Pusan, Korea
~ Bahamian Flag, c! assed by Croatian Classification Society
~ Owned by Maple Leaf Inc., a Canadian investment group
~ Managed and operated by Li Operating Co. Ltd., a Hong Kong ship

management company
~ Manned by Indian officers, Filipino crew

Latefisk
~ 35,567 Gross ton bulk carrier  reinforced for deck carriage of containers!
- Built in 1978 in Gdansk, Poland
~ Norwegian Flag  NIS Registry!, classed by Det Norske Veritas
~ Owned and operated by Harald Shipping, a Norwegian family shipping

company

The Norwegian bulk carrier Lareftsk sailed at 2:00 am on August 19, 1994
from the port of Corpus Christi bound for  he Panama Canal in heavy rain and re-
stricted visibility. The Lutefisk was fully loaded with a cargo of grain and a deck
cargo of containers, At 3:00 am the Latefiskcollided with  he tanker Universal Peace,
a Bahamian flag lanker that was anchored three miles southeas  of Corpus Christi
waiting for a lightering vessel  o offload its cargo of Venezuelan crude oil for a
Corpus Christi refinery. The moinentum of the collision caused the Universal Peace's
anchor  o break free and the two ships, locked together, drif ed with the tide and
current,

The crews of both vessels abandoned ship due to the potential fire hazard on
the Universal Peace and the fear thai containers of hazardous cargoes carried on the
deck of the Lutefisk may have been ruptured or lost overboard during the collision.
An estimated 9,000,000 gallons of crude oil from Universal Peace escaped from
four ruptured cargo tanks and an additional 100,000 gallons of fuel oil was released
from the bunkers of the Lutef sk.
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August 24, 1994 Special to the Houston Chronicle
Oil Spill Clean Up System "Failed Miserably" ln Texas Congressman

Claims. Congressman Peter Miller  D-Texas!, chairman of thc House Environment
Cominittee announced today tha  his committee would hold hearings to determine
why last week's oil spill caused by a collision between a tanker and a cargo vessel
off of the Texas coast has resulted in such extensive contamination of environmen-
tally sensitive areas. Miller declared at a press briefing at Corpus Christi airport after
visiting the spill scene that, "Nothing has changed since the Exxon Valder fiasco.
The Coast Guard and the oil industry have been promising a lot to thc Congress and
to the public for the last four years, but when the chips were down, they failed just as
tniserably as the did the last time." Congressman Miller asserted that the contamina-
tion of the shoreline of Padre, San Jose, and Matagorda islands is clear evidence of
the "incompetence of the oil and shipping industries and the Coast Guard; and that
the inept response. one full year after all requirements of the Oil Pollution Act of
l 990 were to be mct io the taxpayers of Texas and the nation."

One of the most damaging oil spills in the history of the Gulf Coast occurred
in heavy rain and restricted visibility at 3 am, August 19. The Norwegian cargo
vessel Lutefisk was outbound froin Corpus Christi when it collided with the tanker
Universal Peace. The large Babatnian flag tanker was anchored and waiting for a
lightering vessel to otTload its cargo of Venezuelan crude oil for a Corpus Christi
refmery. The Luteftstt was fully loaded with a cargo of grain and a deck cargo of
containers. The momentum of the collision caused the Unii ersal Peace's anchor to
break free and the two ships, locked toge hcr, drifted with the current while the
Utii versa Peace's cargo of crude oil gushed into the coastal waters. The Coast Guard
ordered the crews of both vessels to abandon ship due to the potential fire hazard on
the Universal Peace and the fear that containers of hazardous cargoes carried on the
deck of the Lutefisk may have been ruptured or lost overboard during the collision.
An estimated 9,000,000 gallons of crude oil froin Universal Peace escaped from
four ruptured cargo tanks,and an additional 100,000 gallons of fuel oi] was released
froin the bunkers of the Lutefisk. Fishing vessels and Coast Guard Cutters rescued
all 35 crewmen from both vessels and cornmeicial tugs retrieved five containers
from the water. Observers said, however, that the initial response to the oil spill was
"uncoordinated and confused." Prevailing southeasterly winds and currents have
pushed the oil up the Texas Coast for the last five days and oil has entered Corpus
Christi Bay, Amnsas Bay, and Matagorda Bay.

The Coa~t Guard captain of the Port for Corpus Christ, Captain Mark Whcatley.
presided over a hostile pres~ conference held at the Corpus Christi Coast Guard base
today. Wheatlcy said that he wanted to "ensure the public that federal, state, and
local forces were working well together and that reports of dissention and organiza-
tional confusion were unfounded." The Coast Guard and the tanker owner had rno-
bilized all the resources he needed to combat the spill, Wheatley stated, in response
to allegations that the oil industry's Marine Spill Response Corporation's multi mil-
lion dollar stockpile of equipment in the Gulf of Meidco was not iinmediately used.
"The owners of the Universal Peace employed a local clean up contractor as speci-
lied in their approved vessel contingency plan," said Wheatley, MSRC and other
resources were called in when it became apparent that the spill was beyond thc local
contractor's capability." Bill Merlin, the Regional General Manager of the Marine
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Spill Response Corporation said that responders were itnpeded by the rain and poor
visibility on scene, but that the performance of the company's new response vessel,
the Te.ras Responder, had met expectations. However, according to observers. by the
time the vessel arrived on scene tnuch of the oil was either ashore or had been car-
ried by the wind and current to shallow area~ close to shore, 'Clean up in these areas
is a slow process," admitted Wheatley. The Chrvni<!e has learned that the tanker
owners are a group of Canadian investors and, although their local representative
was at Captain Wheatlcy's side during today's press conference, the owners have
not made themselves available to the press. ln spite of repeated attempts. the Chroni< le
could only reach a voice mail message at the corporate headquarters in Toronto.
Observers said that uncertainty over the vessel owner's action~, friction between
federal, state, and local otFic<als, and the initial focus on the safety threat posed by
thc drifting vessels hampcrcd early response efforts. Press conferences have been
scheduled for tomorrow by the State of Texas General Land Office, by the Friends of
the Gulf environmental coalition, and by Mayor Brown of Corpus Christi. Mayor
Brown stated in an interview last night with Channel 7 News, that he "was not pleased
with the progress of the clean up and had serious questions about the Coast Guard,
State, and City oil spill plans.'




