API PUBLx4b21 95 EE 0732290 0555752 395 M

INTERNATIONAL

Spill
Conference

- Achieving and
Maintaining
Preparedness

ABSTRACTS

IMO __IPIECA


http://www.avadocuments.com/doc/api-publ-4621-1995-scan
http://www.avadocuments.com/doc/api-publ-4621-1995-scan

API PUBLx4bZ1 95 W 0732290 0555753 221 W

1 995 SECTION I—EVOLVING TECHNOLOGIES

International
Oil Spill
Conference

SECTION II—MARINE TRANSPORTATION

SECTION III—FATE AND EFFECTS IN AQUATIC ENVIRONMENTS

SECTION IV—SPILL MANAGEMENT/MITIGATION
SECTION V—SUSTAINABLE GLOBAL PREPAREDNESS
SECTION VI—THE BRAER INCIDENT

SECTION VII—POSTER PRESENTATIONS

Documents

Document Sharing Hub

Full document details: APl Publ 4621-1995 scan


http://www.avadocuments.com/doc/api-publ-4621-1995-scan
http://www.avadocuments.com/doc/api-publ-4621-1995-scan

API PUBL*4b2l 95 ER 0732290 0555754 164 WM

Abstracts

1995
International Oil Spill

Conference

(Achieving and Maintaining Preparedness)

February 27-March 2, 1995
Long Beach, California

IMO IPIECA

Sponsored by
U.S. Coast Guard

American Petroleum Institute

U.S. Environmental Protection Agency
International Maritime Organization

International Petroleum Industry Environmental Conservation AssociatioD ocuments

Full document details: APl Publ 4621-1995 scan


http://www.avadocuments.com/doc/api-publ-4621-1995-scan
http://www.avadocuments.com/doc/api-publ-4621-1995-scan

Printed in the United States of America
Library of Congress Catalog No. 75-4161

American Petroleum Institute publication No. 46201
American Petroleum Institute

1220 L Street NW
Washington, D.C. 20005

Full document details: APl Publ 4621-1995 scan

API PUBL*4b521 95 WE 0732290 0555755 0Ty W

Type set by
Circle Graphics, Inc.
Columbia, Maryland 21045
Printed by
Port City Press, Inc.
Baltimore, Maryland 21208

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/api-publ-4621-1995-scan
http://www.avadocuments.com/doc/api-publ-4621-1995-scan

API PUBL%4b21 95 EE 0732290 0555756 T30

In Memoriam

Kenneth E. Biglane
1927-1994

The 1995 International Qil Spill Conference Proceedings volume is dedicated to the memory of
Kenneth E. Biglane in recognition of his devoted service with the Environmental Protection Agency and
valuable contributions to the Biennial International Oil Spill Conferences.

“Mr. Biglane was instrumental in pioneering the development of the National Response System in the
United States. Early on, he was appointed to head the Emergency Response Office of the Environmental
Protection Agency and served as the first Chairman of the National Response Team. It was Mr. Biglane’s
foresight in working with his government and industry counterparts that identified the need to establish
a routine forum for information exchange on oil spill prevention, preparedness, and response that resulted
in the first Oil Spill Conference in 1969. Mr. Biglane continued to provide vital guidance and commitment
to the Conference through 1993.

1995 International Qil Spill Conference

James Ray, Shell Oil Company
Chairman

Capt. Michael Donohoe, U.S. Coast Guard
Vice Chairman

Kurt Jakobson, U.S. Environmental Protection Agency
Vice Chairman
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FOREWORD

This proceedings represents the 14th biennial International Qil Spill Conference (IOSC). Since its inception a
quarter of a century ago, the Conference has slowly evolved upward as the political winds of oil spill interest
have waxed and waned. Today, this Confernce stands as the premiere international technical conference and
trade exposition for the world’s oil spill community. In a maturing and more sophisticated industrialized world,
nations of all sizes have recognized the importance of international environmental stewardship. Oil spills,
though generally of relatively short term, localized influence, are one more environmental perturbation that can
be minimized and mitigated by man’s active intervention. The goals of this Conference remain much as they
were in 1969: “. . . to delineate the overall dimensions of the oil spills problem, explore the present state of the
art of prevention and control of oil spills, and review the relevant research and development efforts of
government and private industry, both here and abroad.”

The 1995 Conference takes another step forward to maintain its position as the premiere international
conference on oil spill issues. To further develop the international cooperation and flow of information, the long
time sponsors—the American Petroleum Institute, U.S. Coast Guard, and Environmental Protection
Agency—are joined this year by two international organizations. Representing the international regulatory
community is the International Maritime Organization (IMO), and representing the international petroleum
industry is the International Petroleum Industry Environmental Conservation Association (IPIECA). With this
new partnership, the IOSC will greatly enhance its international balance of technical contributions and trade
exhibits. More importantly, it will help to communicate the latest in oil spill information to nations of all sizes
throughout the world. The long term benefits should include reduced loss of oil to the seas, quicker cleanup,
and less environmental impact due to cleanup practices.

During the past half dozen years, new oil spill management regulations have been implemented in the United
States and internationally. Although complex and detailed, one primary facet is better preparation and training
of response personnel. Unfortunately, the level of interest and involvement in oil spill activities in the world
communities is inversely related to the length of time since the last major, newsworthy oil spill event. For that
reason, the theme chosen for the 1995 Conference is ““ Achieving and Maintaining Preparedness.” How do we
get and stay prepared? The technical papers to be presented, although covering a broad range of topics, were
selected with this theme in mind.

What is new for the 1995 Conference? Many changes have been made to continue the process of improving
the Conference and to meet the needs of the attendees. This year, one of our goals was to continue the
improvement of the technical quality of the papers accepted. A selected group of 45 international reviewers
chose 136 papers for this Proceedings and presentation at the Conference. This was from more than 490
submitted. Additionally, 126 poster presentations will be displayed in seven special sessions over a two day
period, and are also included in this Proceedings. A new Abstract Book and a day-at-a-glance chart has been
developed to assist attendees in selecting the presentations of their choice. Almost 300 vendors of oil spill
related goods and services are participating in the associated trade show. Two major west coast spill coopera-
tives are conducting an on-water demonstration of spill equipment and techniques.

Many other special events are planned. A theme session, highlighted by a keynote luncheon address by the
Rt. Honorable Lord Donaldson of Lymington, will feature the Braer oil spill in the Shetland Islands. IMO and
IPIECA are hosting a special evening session summarizing a recent world-wide seminar series they have
sponsored. There also will be a special evening session dealing with Natural Resource Damage Assessment.

Another new feature is the preparation and distribution of three selected topic “white papers.” These reviews
will cover major topics of interest and will be formatted to provide detailed discussions and information on
relevant issues. Corresponding panels of experts have been invited to discuss and debate the issues raised in
these white papers.
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A sponsors’ scholarship program has been instituted to support students and other interested parties who
might contribute to and participate in the Oil Spill Conference. Most importantly, this Conference provides a
place where the world’s experts can meet, visit, and exchange the latest information.

As can be seen, many changes have been made to ensure that the Conference continues to improve to meet
the needs of the oil spill community that supports it. In order to continue fulfilling this role, it is most important
that attendees provide feedback on the content and quality of this Conference.

The sponsors of the 1995 IOSC would like to thank all of the contributors, reviewers, and others who have
made this Proceedings volume possible. I would also like to acknowledge the considerable contribution of time
by the various members of sponsoring organizations who have staffed the Steering and Program Committees.
They are the heart and soul of the IOSC. Finally, I would like to recognize the professional contributions of
Courtesy Associates, and Trade Associates, who have been responsible for the organization and management of
this Conference and the trade show. Their considerable expertise brings order out of chaos on a biennial basis.

James P. Ray
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activity reports, GIS, 11
Aegean Sea
response, 67
simulation, 113
Alaska
cultural resources protection guidelines,
126
nearshore demonstration projects, 152
on-scene coordinator’s course,
development, 147
pipeline system tanker trade, prevention
and response, 31
sensitive environment mapping, 10
see also Prince William Sound; Trans-
Alaska Pipeline System
Alberta Sweet Mixed Blend (ASMB),
chemical analysis, 144
Alyeska Pipeline Service Company
buoy deployment, 148
community and fishing industry support,
130
prevention and response, 31
see also Trans-Alaska Pipeline Service
American Petroleum Institute (API)
freshwater response guidelines, 140
freshwater spill research, 134
American Trader
cleanup, 73
natural resource damage assessment, 40
AMI see ARCO Marine, Inc.
API see American Petroleum Institute
archeological sites protection, Morris J.
Berman, 75
ARCO Marine, Inc. (AMI), training, 152
Argentina
contingency planning requirements, 131
environmental protection requirements,
131
prevention of pollution from ships, 74
Asistencia Reciproca Petrolera Empresarial
Latinoamericana (ARPEL), contingency
planning, 133
ASMB see Alberta Sweet Mixed Blend
assessment, exercises and, 60
AST see storage tanks, aboveground
ASTM standards, recovery systems, 139
Australia, Great Barrier Reef protection, 35
Automated Data Inquiry for Oil Spills
(ADIOS), sensitivity analysis, 114
Avila Beach, California, pipeline rupture,
damage assessment, cooperative, 39

Bahrain spill, private sectorgovernment
response, 133

Balsa 37, 27

Baltic Sea, international aerial surveillance, 5

beach cleaning, Tampa Bay spill, 70

beach restoration, procedures, 105

beach sediments, bioremediation assessment,
14

bioavailability, petroleum to phytoplankton,
104

biodegradable shoreline protection, 141
biodegradation
immobilization of crude oil, 119
oil spills on water, 14
biological impact assessment, general
migration model, 117
biomarkers, in oil, 97
bioremediation
agents, efficacy test protocols, 12
agents, evaluation, 23
assessment, beach sediments, 14
coastal wetlands, 13
experimental spill, Fowler Beach,
Delaware, 112
nutrient retention of a sandy beach, 114
open systems, 112
shoreline strategy assessments, 115
soil and ground water, 118
trials, France, 120
see also Corexit
birds
Braer spill, 108
cleaning product and process to remove
oil, 20
recovery, pipeline rupture, 46
restoration needs and options, 104
secondary oiling, prevention, 52
see also wildlife
bivalves
recovery from oiling and shoreline
treatment, Alaska, 139
sediment oil residues, bioavailability post-
spill, 105
blowout {gas), Greenhill damage assessment,
42

Bonn Agreement, 5
booms
air-inflated, 107
collection strategies, GRP, Washington,
124
fireproof, 97
launch and recovery system, 137
natural resource protection, 102
performance offshore, 148
protective, CEDRE feasibility study, 7
sorbent containment, testing protocol, 109
testing at sea, 6
tow speed and oil loss, 106
waves and, 107, 110
Braer, 108
Donaldson Inquiry report, 91
legal aspects, 80
oil fate and dispersion, 130
response and cleanup, 91
Brazil, pipeline risk management, 134
Bulgaria, response planning, 84
buoys
experimental, 3
oil tracker, deployment, Alyeska Pipeline
Service Co., 148
response strategies, optimal, 83
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burning
agents, evaluation, 23
cleanup for marsh, Texas, 6, 17
cost, 5
effects, 97
emulsions in Norway, 15
emulsions, Alaska North Slope, 17
experiment, Newfoundland, 16
regional response team preapproval, 106
see also fire

Cabo Pilar, 59
Cabo Tamar, 59
California
Conservation Corps, training, beach
cleanup, 62
contingency planning, 83
cooperative planning, 121
incident command system, 40
natural resource damage assessment, 40
OSPR, 129
pipeline rupture, oil fate and effect, 46
protection strategies, tidal inlets, 145
response, 83
sensitive environment mapping, 10
see also Avila Beach; Grapevine Creek;
Santa Clara River; Santa Monica Bay
Canada
air curtain incineration, 151
bioremediation agents, 12
environmental sensitivity mapping, Great
Lakes, 103
national exercise program, 61
NOBE, 16
pollution prevention programs, tankers, 34
response partnerships and policy, 82
Shipping Act, community involvement, 72
transboundary response, 87
treatment options software, 6
United States, cross-boundary response, 87
see also Environment Canada; Industry
Canada
Canadian Liberty, vegetation cutting and
recovery, 52
Canflex Sea Slug storage device, evaluation,
111
Caribbean, Trinidad and Tobago,
contingency planning, 58
Caspian Sea, environmental sensitivity and
protection, 96
Center for Marine Environmental Protection
and Safety, NorControl Qil Spill
Management Simulator, 101
Centre de Documentation de Recherche et
d’Expérimentations (CEDRE)
emergency response activities, 101
protective booms, 7
terminal spills detection, 147
Certificates of Financial Responsibility
(COFRs), 28
CGVOSS see U. S. Coast Guard Vessel of
Opportunity Skimming System
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chemical analysis methods, crude oil, 144
chemical fingerprinting, spill identification
and natural resource damage
assessments, 135
chemical treating agents
evaluation, 23
freshwater environment, 43
Chile, contingency planning, 59
Chilean Maritime Authority, Latin America,
33
Chiltipin Creek see Copano Bay
China
NOAA port area contingency planning
project, 98
pollution prevention and response
research, 80
circulating water channel, weathering
experiment on crude oil, 49
CISPRI see Cook Inlet Spill Prevention &
Response, Inc.
claims
Aegean Sea response, 67
recovery from Exxon Valdez oiling and
shoreline treatment, 139
see also liability
Clean Coastal Waters, Inc. (CCW), cost
allocation computation, 123
cleanup
beach, training for health and safety, 62
biological effects of Corexit 9520, 21
burning, Texas marsh, 96
costs, offshore, 5
dredges, 103
equipment evaluation, 111
managing level of effort, 73
method, GIS, 11
Morris J. Berman, 76
MSRC shuttle barge system for shallow
water, 100
oil thickness distribution, radiometric
detection, 4
optimization, scientific literature, 68
pipeline rupture (crude oil), Grapevine
Valley, California, 51
pipeline rupture, Copano Bay, Texas, 17
see also shoreline cleanup
Coastal Qil-spill Simulation System (COSS),
127
coasts
dune systems, burial and breakdown of
oil, long-term, 66
environmental protection, 145
pollution prevention programs, tankers, 34
hydrodynamicoil spill modeling with
SPILLSIM, 119
collision see Tampa Bay
Colombia
contingency planning for river basins, 130
mangrove restoration, 140
Colonial Pipeline spill, Fairfax County,
Virginia, 53
wildlife response, 104
Columbia River, response planning, 125
command and control, response logistics, 71
command system, unified, 113
training, 149
quality and, 149
commanders’ report, GIS, 11
community, response time, 72
compensation
OPA 90 and international regimes, 457
Washington, Nosac Forest spill, 42
computcrs
ADIOS, 114

COSTPART, 123
crisis management and, 138
damage assessment, 40
National Contingency Plan Product
Schedule Database, 111
operating system, safety, 129
see also databases; experimentation;
models; simulations
consensus, cleanup operations, Tampa Bay
spill, 70

contingency planning
California, 83, 121
CATSNOAA, 98
CEDRE, 101
Chile, 59
CISPRI technical manual, 123
command and control framework, 72
consensus-based, Northwest Area, 122
GIS, Louisiana, 102
Great Barrier Reef, 35
Latin America, 133
Malaysia, 59
national, product schedule database, 111
quality vs quantity, 69
response logistics, 71
river basins, Colombia and Venezuela, 130
sensitive environment and, 141
Trinidad and Tobago, 58
various areas, 127
Venezuela, 60, 142

Cook Inlet Spill Prevention & Response, Inc.

(CISPRI), technical manual, 123
cooperation
federal state industry, 83
planning, California, 97
statefederal, California’s contingency
plans, 121
coordinator’s course, Alaska, 147
Copano Bay, Texas
burning to clean up marsh, 6
underground pipeline rupture, 17
Copenhagen agreement, modernizing, 838
Corexit 7664, Morris J. Berman spill, 22
Corexit 9500, biodegradation of oil on water,
14
Corexit 9580
biological effects, 21
Morris J. Berman spill, 22
COSS see Coastal Oil-spill Simulation
System
cost
cleanup, 5
COFRs, 28
financial responsibility, U.S. coastal states,
29
liability and, 29
COSTPART, 123
crude oil, chemical analysis methods, 144
toxicity, 143
Cultural Resources Protection Guidelines for
Alaska, 126

damage assessment, 42
chemical fingerprinting, 135
cooperative, 42
cooperative, Avila Beach pipeline rupture,
39

lake, pipeline rupture, 47

natural resources, computer models, 40

natural resources, Texas, 41

Presidente Rivera spill, Delaware River, 39

see also claims; compensation; cost;
insurance
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Dames & Moore, response plan, Bulgaria,
84
database
international trends, 144
see also computers
debris
air curtain incinerator for emergency
disposal, 151 :
oil-contaminated, rotary kiln combustor,
131
decision support
response configuration planning, 125
Venezuela, 117
decontamination
Morris J. Berman, 120
see also cleanup
degradation see biodegradation
Delaware River
Presidente Rivera, natural resource damage
assessment, 39
vegetation cutting follow-up study, 52
demonstration projects, nearshore, Alaska,
152
demulsifiers, evaluation for oil spill response,
improved, 19
Department of Fish and Game, California,
129
developing contries, response systems, 85
dispersants
Braer, 108, 91
effectiveness at sea, U.K., 18
evaluation, 23
oil at sea, 18
petroleum bioavailability to phytoplankton,
104
shoreline cleanup, 68
toxicity, modeled-exposure test, 96
Venezuela contingency planning, 142
dispersion, 14
effectiveness, settling and Stokes’ law, 22
natural, Braer, 130
documentation, 144
Donaldson Inquiry, 28
report, 91
dredges, cleanup, 103
drills, training, ARCO Marine, Inc., 152
Dutos e Terminais do Centro-Oeste ¢ So
Paulo, pipeline risk management, 134

earthquake, pipeline rupture (oil) into the
Santa Clara River, California, 58
Eastern Europe, response planning, 84
ecological recovery see recovery, ecological
Economic Commission for Latin America
and the Caribbean (ECLAC), 33
emergency plans, 84
emergency response
CEDRE, 101
Notification System, rate trends, 99
emulsification, weathering and dispersants,
oil at sea, 18
emulsions
burning, Alaska North Slope, 17
burning, Norway, 15
formation and breakage, 5
tests, 5
environmental assessment, long-term,
fingerprinting pipeline rupture (oil),
Newton Lake, Illinois, 47
environmental auditing (internal), spill
prevention and, 32
environmental damage, factors influencing,
124
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environmental education, beach cleanup,
training health and safety, 62
environmental impact
assessment, Haven, 74
assessment, three-dimensional model, 96
freshwater response guidelines, 140
pipeline rupture (fuel oil), Flathead,
Indian Reservation, Montana, 45
pipeline rupture and burn as cleanup
method, Copano Bay, Texas, 17
Environmental Protection Agency (EPA)
oil storage facility survey, 121
OSCARS, 128
PET, 95
vulnerability analysis, 135
environmental risk analysis, 135
Environment Canada
environmental training for response, 150
EWS, 107
response management role of emergency
officers, 118
rotary kiln combustor, 131
treatment options software, 8
environment, offshore, MSRC’s operations
for the Morris J. Berman spill, 76
environment, sensitive
Great Barrier Reef, 35
mapping worldwide, 11
mapping, NOAA'’s integrated program, 10
response and contingency planning, 141
analysis, ADIOS, 114
protection, Caspian Sea, 96
mapping, electronic, 103
Mechanical Protection Guidelines, 99
Ephemeroptera : Plecoptera : Tricoptera,
pipeline rupture (fuel oil) impact,
Flathead Indian Reservation, Montana,
45
equipment
inventory management, 116
response planning, 125
escort, tug usage, Prince William Sound, 31
evaluation, response preparedness and, 150
evaporation, weathering and dispersants, oil
at sea, 18
EWS see weather station, emergency
exercises
assessment opportunities, 60
PREP, 63
program, Canada, 61
USCG SPEARS, 153
see also response
experimentation
design to quantify chemically dispersed
crude bioavailability to phytoplankton,
104
burning emulsions, Alaska North Slope, 17
burning emulsions, Norway, 15
burning, Newfoundland, 16
radiometry to detect oil thickness, 4
spill model for dissolved PAHs, 7
weathering and dispersants, oil at sea, 18
see also models; simulation
Exxon Pipeline Company see Copano Bay
Exxon Valdez
clam recovery, 139
cleanup, 73
natural resource damage assessment, 40
response, evaluation, 69
SERYVS and fishing vessels, 61
shoreline cleaner, 23
shoreline ecosystem (1990 to 1994) trends,

shoreline oil, 1991 to 1995, 136

fertilizers, inorganic and organic,
bioremediation of beach sediments, 14
financial responsibility, vessel, U.S. coastal
states, 29
fingerprinting
source identification, new method, 21
spill identification, India, 97
FIOCS see Fully Integrated Qil Collection
System
fire
air curtain incineration of debris, 151
Haven, damage assessment, 74
Ocean 255, lightering and salvage, 27
sunken oil and, 66
see also burning
fishing vessels
SERVS, 61
TAPS, 130
Flathead Indian Reservation, Montana,
pipeline rupture (fuel oil),
environmental impact, 45
FLIR see infrared, forward looking
flocculation, oil at shoreline, 24
Florida
protection strategies, tidal inlets, 145
see Ocean 255; Tampa Bay
FOSC see on-scene coordinator, federal
France
bioremediation trials, 120
CEDRE emergency response activities,
101
intervention on the high seas, pollution
threat, 79
protective boom plans, 7
freshwater
pipeline rupture (crude oil), Grapevine
Creek, California, 51
pipeline rupture, recovery, 47
response, environmental impact, 140
spill research, API, 134
technical issues, 43
see also rivers
fuel oils, Group V, source, behavior, and
response issues, 65
Fully Integrated Oil Collection System
(FIOCS), evaluation, 111

gas (natural) well, blowout, 42
gases, combustion, burn experiment, 16
gasoline discharge, Mississippi River, S0
geographic information systems (GIS)
advantages, 11
contingency planning, MMS, 102
crisis management and, 138
impact assessment, 11
Ohio River Valley resource
characterization, 44
resource assessment, 43
Texas decision support system, 98
geographic response plans (GRPs),
Washington, 124
Grapevine Creek, pipeline rupture into
freshwater stream, S1
Great Barrier Reef Marine Park Authority,
prevention, 35
Great Lakes
environmental sensitivity mapping,
electronic, 103
sensitive environment mapping, 10
Spill Protection Initiative (GLSPI), 44
Greenhill spill, 42
ground water, storage leaks and, 141
bioremediation, 118
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GRP see geographic response plans
Gulf of Mexico, buoys, tracking for oil spills,
3

Haven, environmental damage assessment,
74

hazards, frequency, 132

Helsinki Convention, 5

Heritage Resources Management Team,
Morris J. Berman, 75

hurricanes, salt marsh recovery, Louisiana,
138

IAT see international assistance team
Ilinois see Newton Lake
imaging technology, airborne surveillance
and reconnaissance, 4
immobilization, biodegradation of crude oil,
119
immunity, responder, 27
impact assessment, GIS, 11
Incident Specific Preparedness Review
(ISPR), Morris J. Berman oil spill, 81
incident command system (ICS)
Morris J. Berman, 75
natural resource damage assessment and,
40
incident management
OSCARS, 128
principles of war applied, 123
India, spill identification, 97
Industry
Canada, treatment options software, 96
contingency planning, Malaysia, 59
damage assessment, cooperative, pipeline
rupture, 39
Donaldson Report, 91
Latin America, contingency planning, 133
preparedness, 57
tanker routing, 30
information system, IMO-OPRC, 85
information technology, preparedness and,
106
infrared, forward looking (FLIR), OSC and,
153

International Convention on Oil Pollution
Preparedness, Response and
Cooperation (OPRC), IMO’s strategy.
86 :

International Convention on Prevention of
Pollution from Ships (MARPOL), Chile,
59

International Management Code for the Safe
Operation of Ships and for Pollution
Prevention (ISM Code), 33

International Maritime Organization (IMO)

information system, 85

Latin America, 33

OPRC convention implementation, 86
precautionary approach, 73

safety code, 33

International Salvage Union, 28

international assistance teamd (IAT), 85

international convention, preparedness, 84

international cooperation

contingency planning for river basins, 130
MEXUSPAC, 132
international issues
cross-boundary response, U.S., 87
OPA 90 and, 457

invertebrates, recovery, pipeline rupture, 46

IragKuwait conflict spill, distribution and
weathering of oil two years later, 49
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island states, Trinidad and Tobago,
contingency planning, 58

islands, Louisiana, salt marsh recovery, 138

ISM Code see International Management
Code for the Safe Operation of Ships
and for Pollution Prevention

Italy, Haven, damage assessment, 74

Japan, response program, PAJ, 82
Jin Shiang Fa spill, 146

LAPIO spills, 65
Latin America
contingency planning, 133
port state control, 33
law
Braer spill, 80
Canada, response partnerships and policy,
82

France and the right to intervene on the
high seas, 79
responder immunity and salvage, 27
Texas statute for natural resources damage
assessment, 41
U.S. coastal states, vessel liability and
financial responsibility, 29
leakage, volume estimation, ASTs, 126
liability
cost-reduction incentives, 29
OPA 90 and international regimes, 457
response in a foreign jurisdiction, 87
vessel, U.S. coastal states, 29
see also responder immunity
lightering
Ocean 255, 27
spill simulations and tanker routing, 30
Lloyd’s Standard Form of Salvage
Agreement (1990) (LOF 90), 34
Louisiana
contingency planning, GIS, 102
Greenbhill spill, 42
Gulf Coast, marsh grass, oil removal, 23
in-situ burning preapproval, 106

macroinvertebrate, pipeline rupture (fuel
oil), Flathead Indian Reservation,
Montana, 45
Malaysia, contingency planning, 59
mangrove
mitigation strategies, 48
recovery, Tampa Bay spill, 48
restoration, Colombia, 140
Rhizophora mangle, simulated oil spill, 48
mapping
sensitive environments, 10, 11, 103, 141
shoreline habitat, 43
Marine Environment Protection Committee
(MEPC), precautionary approach, 73
Marine Pollution Control Unit, Braer, 91
Marine Spill Response Corp. (MSRC)
booms, performance offshore, 148
Morris J. Berman, offshore operations, 76
responder immunity, 100
MARPOL see International Convention for
Prevention of Pollution of the Sea from
Ships
marsh
bioremediation and, 13
burning as cleanup, 6
recovery, Louisiana, 138
removing oil, 23
shoreline cleaner, 23

Mechanical Protection Guidelines, 99
metals, trace, in oil, 97
Metula, 59
Mexico
spill regulatory systems, 86
United States, cross-boundary response, 87
U. §. Pacific cooperation, 132
MEXUSPAC, 132
MIDMOD, 82
migration model, biological impact
assesment, 117
mineral particles, oil interactions, 24
Minerals Management Service (MMS), GIS
for contingency planning, 102
Mississippi River, gasoline discharge, 50
mitigation strategies, mangrove, 48
MMS see Minerals Management Service
Mobil Oil, preparedness assessment
program, 71
modeling
dissolved PAH, 7
environmental impact assessment, three-
dimensional, 8
radar measurement of surface currents,
143
Stokes’ law and settling vs. dispersion, 22
techniques, 97
weathering on crude oil, circulating water
channel, 49
monitoring, response effectiveness, guide, 57
Montana, pipeline rupture (fuel oil),
environmental impact, 45
Morris J. Berman
cleanup, 73, 76
Corexit 9580 biological effects, 21
decontamination, 120
heritage resources protection, 75
MSRC’s offshore operations, 76
oil recovery, 64
operational considerations, 76
preparedness plan, 81
response, 76
response logistics, 71
response management, FOSC perspective,

shoreline cleaning agents, 22
MSRC see Marine Spill Response Corp.

National Contingency Plan
area committee responsibilities, 127
Product Schedule Database, 111
National Environmental Technology Centre,
U. K. response policy at-sea, 145
National Oceanic and Atmospheric
Administration (NOAA) China, port
area contingency planning project, 98
freshwater response guidelines, 140
sensitive environmental mapping program,
10
National Oil Spill Contingency Plan
(NOSCP), Malaysia, 59
National Preparedness for Response Exercise
Program (PREP), 63
National Response System
vessel response plans, 122
war principles applied to incident
management, 123
Natural Resource Damage Assessment
Model
Coastal and Marine Environments
(NRDAM/CME), 40
Great Lakes Environments (NRDAM/
GLE), 40
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natural resources see resources, natural
NEBA see Net Environmental Benefit
Analysis
Nestucca, cleanup cost, 5
Net Environmental Benefit Analysis, oil spill
response, 68
NETCEN see National Environmental
Technology Centre ’
nets, Teflon, thin film oil sampling, 110
New Jersey see Canadian Liberty; Delaware
River
Newfoundland Offshore Burn Experiment
(NOBE), 16
Newton Lake, Illinois see pipeline rupture
NOBE see Newfoundland Offshore Burne
Experiment
NOFI VEE Sweep, evaluation, 111
NorControl Oil Spill Management Simulator,
101
North Sea, international acrial surveillance, 5
Northwest Area Contingency Plan, 122
Norway
burning of emulsions, 15
NOFI VEE Sweep, evaluation, 111
Pollution Control Authority (NPCA),
shipwrecks, 81
shipwrecks, 81
Nosac Forest, compensation schedule, 42
NOSCEP see National Qil Spill Contingency
Plan
NRDAM see Natural Resource Damage
Assessment Model
nutrient washout, tides, 114

Ocean 255, lightering and salvage, 27
ocean currents, airborne surveillance, 4
Office of Pipeline Safety, sensitive
environment mapping, 10
Ohio River Valley, GIS resource
characterization, 44
Qil Pollution Act of 1990 (OPA 90)
California compliance, 83
international community and, 79
international regimes and, 29
liability and cost, 29
tanker inspection program, 32
Oil Pollution Co-ordination Centre (OPCC),
information system, 85
Qil Pollution Preparedness Response and Co-
operation Convention, 1990 (OPRC), 84
Qil Spill Intelligence Report, rate trends, 99
Oil Spill Prevention and Response Act,
California, 97, 129
oil boom linear hauler launch and recovery
system, 137
oil burial and breakdown, coastal dune
systems, long-term, United Kingdom, 66
oil containment and recovery system, 108
oil fate
dispersion, natural, 130
Shell Martinez Refinery spill, 105
shoreline, Alaska (1991 to 1992), 136
oil seeps, remediation, cost effectiveness, 142
oil spill response organizations (OSROs) see
response organization
oil thickness, radiometric detection, 4
oil tracking, buoy deployment, Alyeska
Pipeline Service Co., 148
oil, sunken see LAPIO
conditions that favor, 66
see also recovery, oil
on-scene coordinator
federal (FOSC), 75, 72
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PREP, 63
Morris J. Berman, 75
infrared sensors, 153
see also training
OPA 90 see Qil Pollution Act of 1990
OPRC see International Convention on Qil
Pollution Preparedness, Response and
Cooperation, 1990
organic compounds, volatile (VOCs), burn
experiment, 16
OSC see on-scene coordinator
OSCARS see response, EPA
OSPR see response organization, oil spill

Pacific, U. S.Mexico cooperation, 132
Paint Filter Liquids Test (PET), correction,
95
particulates in air, burn experiment, 16
Pennsylvania
Ohio River Valley resource
characterization by GIS, 44
see also Delaware River
personnel, response planning, 125
see also safety; training
PES-51, Morris J. Berman spill, 22
PET see Paint Filter Liquids Test
Petroleum Association of Japan (PAJ),
response program, 82
Petroleum Industry of Malaysia Mutual Aid
Group (PIMMAG), 59
Petrolite EXO 0894, 17
PIMMAG see Petroleum Industry of
Malaysia Mutual Aid Group
pipeline rupture (oil)
Avila Beach, California, damage
assessment, 39
burning as cleanup, 6
Copano Bay, Texas, 17
Fairfax County, Virginia, 53
Grapevine Creek, California, 51
Newton Lake, Illinois, environmental
assessment, 47
Newton Lake, Hlinois, recovery, 47
oil fate and effects, California, 46
Santa Clara River, California, Northridge
carthquake, 58
underground, Copano Bay, Texas, 17
pipelines, oil and gas, risk management, 134
Planning & Evaluation Guide, Canada’s
national exercise program, 61
planning, cooperative, 121
Planning, Exercise, and Response System,
Spill, USCG (SPEARS), 153
pollution \
Copenhagen agreement, 88
prevention and response research, China,
80
prevention, tankers in coastal waters, 34
prevention, Argentina, 74
salvage, 28
threat, France, intervention on the high
seas, 79
Polmar plans, 7
polyaromatic hdrocarbons (PAHs)
burn experiment, 16
fingerprinted 6 years post-spill, Newton
Lake, Illinois, 47
spill model, 7
port state control, Latin America, 33
ports, contingency planning, CATSNOAA,
98

Prairie Oil Spill Containment and Recovery
Advisory Committee (PROSCARAC),
air curtain incineration, 151

precautionary approach, framework, IMO,

Préfet Maritime, 79
PREP see National Preparedness for
Response Exercise Program
preparedness
assessment program, 71
corporate, 57
evaluation and, 150
information technology and, 106
international convention, 84
methods, 146
Morris J. Berman, 81
PREP, 63
Presidente Rivera, natural resource damage
assessment, Delaware River, 39
prevention
environmental auditing (internal) and, 32
intervention on the high seas, France, 79
polution from ships, Argentina, 74
quality vs quantity, 69
salvage vs., 34
TAPS tanker trade, 31
Prince William Sound
response plan, 61
tug escort and rescue towing, 31
private sectorgovernment response, Bahrain,
133
Program Guide, Canada’s national exercise
program, 61
PROSCARAC see Prairie Oil Spill
Containment and Recovery Advisory
Committee
protection strategies
Mechanical Protection Guidelines, 99
tidal inlets, 145
public, the, prevention and response, TAPS
tanker trade, 31
Puerto Rico see Morris J. Berman

radar
FLIP, 153
surface currents for oil spill modeling, 143
radiometry, oil thickness detection, 4
reconnaissance, airborne, imaging
technology, 4
recovery, ecological
Alaska shoreline, ecosystem monitoring
(1990 to 1994) trends, 137
burn as cleanup method, Copano Bay,
Texas, 17
intertidal, Saudi Arabia, 49
long-term follow-up, value of, 136
shoreline cleaner, 23
timescales, scientific literature, 68
recovery, oil
containment system, 108
Morris J. Berman, Puerto Rico, 64
QOcean 255, 27
sorbents, cost effectiveness, 142
systems, effectiveness, 139
technique along shores, 109
waste disposal at sea and, 67
Regional Operative Network for Cooperation
among Latin American Maritime
Authorities (ROCRAM), port state
control, 33
Regional Response Team, in-situ burning
preapproval, 106
regulations
Chile, 59
GLSPI, 44
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requirements, multiple response planning,
97
see also legislation
regulatory systems, spill, MexicoUnited
States, 86
remediation
rotary kiln combustor, 131
sorbents, cost effectiveness, 142
see also bioremediation
remoteness, response, Jin Shiang Fa, 146
reporting procedures, 84
rescue, tanker towing and escort, Prince
William Sound, 31
resources, cultural
Alaska guidelines, 126
protection, Morris J. Berman, 75
resources, natural
Braer, 91
GIS assessment, 43
GIS characterization, Ohio River Valley,
44
incident command system and, 40
protection by booms, 102
recovery, mangroves, 48
trustee agencies, 40
see also damage assessment
responder immunity
salvage and, 27
U. S., 100
response
Aegean Sea, 67
California, 83
Colonial Pipeline spill, Virginia, 53
cross-boundary, 87
demulsification tests, 19
effectiveness, monitoring, guide, 57
emergency weather station system support,
107
environmental training, 150
EPA, OSCARS, 128
equipment, 82
gasoline discharge, Mississippi River, 50
logistics, 71
management, Environment Canada
emergency officers’ role, 118
management, Morris J. Berman, 75
management training, 149
Morris J. Berman, 76
national, development, 85
natural resource damage assessment and,
40
oiled wildlife, Tampa Bay, 70
operations, pipeline rupture, oil,
California, 46
options, software, 8
PAJ program, 82
partnerships and policy, Canada, 82
preparedness, evaluation and correction,
150
remote, Jin Shiang Fa, 146
ship escort (SERVS), fishing vessel
response training, 61
strategies, tide and current data, 83
time, community and, 72
training, Sweden, 63
Trans-Alaska Pipeline System tanker
trade, 31
U. K. policy at-sea, 145
unified command, 113, 149
SPEARS, 153
volunteer team, development and training,
62
see also exercises; training
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response organization, oil spill (OSRO)
logistics, 71
transboundary response, 87
response planning
Bulgaria, 84
Eastern Europe, 84
equipment and personnel, 125
geographic, Washington, 124
lessons from major incidents, 124
Mechanical Protection Guidelines, 99
multiple, regulatory requirements, 97
seasonal river currents, 125
sensitive environment and, 141
vessel, 122
Response Vessel System, Ship Escort,
{(SERVS), 31
Rhizophora mangle, simulated oil spill, 48
see also mangroves
river currents, response planning, 125
ROCRAM see Regional Operative Network
for Cooperation among Latin American
Maritime Authoritics
rotating flask emulsion test (ROFLET), 19

safety
international management code, 33
marine environment, 128
response planning, 129
see also personnel; training
salvage
Convention, 34
Ocean 255, 27
pollution defense, 28
prevention vs., 34
responder immunity, 27
San Joaquin Valley see Grapevine Creek
San Patricio County, Texas see Copano Bay
sand mixing, and sunken oil, 66
Santa Clara River, pipeline rupture (oil), 58
Santa Monica Bay, spill exercise planning
and execution, 120
Saudi Arabia
oil weathering two years later, 49
shore biota recovery, 138
seaport construction, environmental concern,
80
SeaSonde, currents measurement, 143
sediment
damage assessment, Haven, 74
mixing, and sunken oil, 66
oil residues, bioavailability post-spill, 105
removal, beach cleanup, Tampa Bay spill,
70
sensitive environment see environment.
settling, dispersion effectiveness, and Stokes’
law, 22 .
shallow water, MSRC shuttle barge system
for cleanup, 100
Shell Martinez Refinery, sediment oil
residues, bioavailability post-spill, 105
ships
Escort Response Vessel System (SERVS),
pipeline system tanker trade, 31
response plans, 122
site assessment system, safety, 129
ship-source spill see Aegean Sea; Arco
Anchorage; Arrow; Avicennia;
Bouchard; Braer; Cabo Pilar; Cabo
Tamar; Canadian Liberty; Esso Bernicia;
Exxon Valdez; Florida; Haven; Irini; Jin
Shiang Fa; Metula; Metula; Mobiloil;
Morris J. Berman; Nosac Forest;
Presidente Rivera;, Torrey Canyon; World
Prodigy

shipwrecks, Norwegian Pollution Control
Authority registration, inspection,
planning, 81
shoreline
Alaska, ecosystem monitoring (1990 to
1994) trends, 137
Exxon Valdez, 1991 to 1993, 136
mapping, 43
oil distribution and weathering after 2
vears, 49
oil recovery technique, 109
oiling, standardized assessment, 116
protection using natural agents, 141
Saudi Arabia, recovery, 138
shoreline cleaning agents
Morris J. Berman spill, 22
marsh grass, 23
shoreline cleanup, 24
bioremediation strategy assesments, 115
costs, 5
MSRC shuttle barge system for shallow-
water cleanup, 100
NEBA, 68
treatment and clam recovery, Alaska, 139
treatment options, software, 8
treatment, software, 8
simulations
Aegean Sea spill, 113
exercise planning and execution, Santa
Monica Bay, 150
mitigation strategies, mangrove and, 48
nearshore spill research, 127
response management training, 101
tanker routing off U.S. coasts, 30
slicks
burning Alaska North Slope emulsions, 17
conditions that favor sinking, 66
slop oil spill, Colombia, mangrove
restoration and, 140
socioeconomics, cleanup and ecological
recovery, 68
software, treatment, shoreline, 8
see also computers; name of particular
program
soil, bioremediation, 118
sorbents
cost effectiveness, 142
rotary kiln combustor, 131
testing protocol, 109
Spain, Aegean Sea response, 67
Spartina alterniflora, bioremediation and, 13
Spill Planning, Exercise, and Response
System (SPEARS), 153
spills
detection, 147
experimental, Delaware, bioremediation,
112
frequency, 132
modeling, SPILLSIM, 119
source identification, 21, 135
trends, international database, 144
SPILLSIM, hydrodynamicoil spill modeling,
119
St. Lawrence, ecosystem protection, 72
Stokes’ law, settling effect on dispersion, 22
storage
facilities, EPA survey, 121
leaks, ground water and, 141
storage tanks, aboveground (ASTs)
estimating volume of oil leaking, 126
see also pipeline rupture
streams, mapping, 43
surveillance, aerial
imaging technology, 4
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North and Baltic Seas, 5
radiometry to detect oil thickness, 4
Sweden, response training, 63
System ET 20, 67

Tampa Bay spill, 48
beach cleaning, 70
command and control issues, 69
wildlife response, 70
tankers
inspection program, U.S. Coast Guard, 32
routing, industry’s concerns, 30
routing, U.S. coasts, 30
pollution prevention programs, coastal
waters, 34
TAPS, prevention and response, 31
tug usage for escort and rescue towing, 31
TAPS see Trans-Alaska Pipeline System
technical support, beach cleanup, Tampa Bay
spill, 70
terminal spills, detection, CEDRE, 147
testing
dispersant toxicity, modeled-exposure, 96
oil containment boom, at sea, 6
Texaco Offshore Bulgaria, response plan, 84
Texaco, Inc., environmental auditing
(internal) to prevent spills, 32
Texas
General Land Office, GIS and trajectory
modeling, 98
in-situ burning preapproval, 106
natural resources damage assessment, 41
response system, 128
sensitive environment mapping, 10
see also Copano Bay
TexSonde 94, 143
thin film oil sampling, Teflon nets, 110
tidal inlets, protection strategies, 145
tide, nutrient retention in a sandy beach, 114
Tosco Refining Company, response team
training, 62
tourism, Bulgaria, response planning, 84
tow speed, booms and oil loss, 106
towing, escort and rescue, Prince William
Sound, Alaska, 31
toxicity
crude oil, 143
modeled-exposure test, 96
tracking buoys, 3, 83
training, 144
ARCO Marine, Inc., 152
beach cleanup, health and safety, 62
cost, 62
environmental, 150
fishing vessels, 61
in-house, 62
marine environment, 128
methods, 146
on-scene coordinator, 147, 151
on-scene coordinator, course development,
147
performance standards, 62
response management, 101, 149
Swedish Coast Guard, 63
trajectory analysis
Aegean Sea spill, 113
Texas decision support system, 98
Trans-Alaska Pipeline System (TAPS)
community and fishing industry support,
130
tanker route, prevention and response, 31
see also Alyeska Pipeline Service Co.
trends, international database, 144
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Tri-State Bird Rescue & Research, Tampa
Bay, 70

Trinidad and Tobago, contingency planning,
58

tugs, tanker escort and rescue towing, 31

U. S. Coast Guard
contingency planning, 83
equipment integrated logistics system, 116
infrared sensors and OSC, 153
response, 83
SPEARS, 153
tanker inspection program, 32
training for response management, 149
Vessel of Opportunity Skimming System
(CGVOSS), evaluation, 111
U. 8. Fish and Wildlife Service, sensitive
environment mapping, 10
UCS see command system, unified
United Kingdom
dispersant effectiveness at sea, 18
oil burial and breakdown, coastal dune
systems, long-term, 66
response policy at-sea, 145
United Nations Conference on Environment
and Development (UNCED),
precautionary approach, 73
United States
cross-boundary response, 87
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NOBE, 16

Pacific and Mexican cooperation, 132

PREP, 63

regulatory systems, 86

responder immunity, 100

simulations and coastal tanker routing, 30

vessel liability and financial responsibility,
29

Unocal

damage assessment, Avila Beach pipeline
rupture, 39

preparedness, 57

vegetation cutting, recovery and, 52
Venezuela
contingency planning, 142
contingency planning for river basins, 130
decision support system, 117
national drill of contingency plan,
evaluation, 60
vessels see ships
Virginia see Colonial Pipeline spill
vulnerability analysis, 135

war, principles applied to incident
management, 123
Washington
geographic response planning, 124

xhi

Nosac Forest spill compensation schedule,
42
prevention plan, evaluation, 69
waste disposal at sea, 67
water see freshwater; ground water
water quality
burn experiment, 16
pipeline rupture, oil fate and effect, CA,
46

watersheds, mapping, 43
waves, booms and, 107, 110
weather, Braer spill and, 108
weather station, emergency (EWS) system,
response support, 107
weathering
at sea, 18
experimental, 49
follow-up (2-year), IragKuwait conflict
spill, 49
wetlands, coastal, bioremediation and, 13
wildlife
recovery, Saudi Arabia shore, 138
response, 104
response, Tampa Bay, 70
see also birds
workers see personnel; safety; training
World Bank, Ship Waste Disposal Project,
CATSNOAA contingency planning, 98
wrist-action shaker emulsion test
(WRASET), 19
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TRACKING BUOYS FOR OIL SPILLS

Ron H. Goodman
Imperial Qil Resources, Ltd.
3535 Research Rd. NW
Calgary, Alberta T2L 2K8
Canada

Debra Simecek-Beatty
National Oceanic and Atmospheric Administration
Hazardous Materials Response and Assessment
Division
7600 Sand Point Way NE
Seattle, Washington 98115

The use of tracking buoys in oil spill response, planning, and training
and criteria for the selection of these buoys were studied in conjunction
with an experiment conducted in the Gulf of Mexico during March
1994 on the relative motions of several oil spill drifter buoys. For the
test, wood chips and cottonseed hulls were used to simulate the motion
of the oil. Six different types of buoys and three different positioning
and tracking systems, in various combinations, were tested. The first
day of the program was conducted in Galveston Bay, the second in the
Gulf of Mexico off Galveston. Significant differences were noted in the
movements of the various buoys. Analysis of the data from these
experiments suggests that tracking of the buoys should occur for a

Don Hodgins
Seaconsult Marine Research, Ltd.
Vancouver, British Columbia
Canada

longer time period than in the experiments in order to reduce the
influence of positioning errors.

AUTHOR: Ron H. Goodman attended the University of Sas-
katchewan and was graduated with a Bachelor of Arts in Science with
specialization in physics. He undertook graduate studies at McMaster
University in Hamilton and obtained a PhD. in nuclear physics in 1964.
He served as the manager of surveillance and tracking for the Exxon
Valdez response during 1989. He has been in the oil spill technology
business for twenty years, specializing in remote sensing and oil spill
models.
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AIRBORNE DETECTION, IMAGING AND TELEMETRY
OF OIL AND OTHER SPECTRAL FEATURES
ON THE OCEAN SURFACE

Charles P. Giammona, F. Rainer Engelhardt, Kandace S. Binkley
Marine Spill Response Corporation
1350 1 Street NW
Washington, D.C. 20005

A transition is underway in imaging technology for airborne sur-
veillance and reconnaissance operations. Large independent sensor
systems carried in dedicated airframes, are being replaced by more
economical, compact, and integrated multisensor arrays with a com-
mon processor that are portable enough to fit into a variety of small
aircraft. Development of such a system was stimulated by a perceived
need to enhance marine oil spill response and cleanup, and to better
mitigate the environmental and economic impact of such incidents.

The newest of these systems incorporates an aerial platform, a suite
of advanced commercial sensors, a six degrees of freedom global
positioning system (GPS), advanced database technology to manage
spatial data, and image analysis capabilities.

The operational goal of this development is to furnish valuable
reconnaissance information in real time to ground users. Such a capa-
bility could advance oil spill response and other applications where
rapid acquisition, integration, and communication of complex data is
essential to decision-making. The ability to conduct day, night, and
adverse weather surveillance operations is restricted in current systems
and is another benefit this system is designed to provide.

The innovation in the system especially lies in the development of a
common processor and image fusion system which integrates, geo-
references, and geocorrects multisensor data and transmits it in real

time. A graphic interface was designed to provide maps or other
projections as a spatial reference system on which to plot data from a
surveillance mission. New imaging numerical methods allow process-
ing of composite images, multi-image mosaics, change detection, and
other data manipulation, and were tested in field trials of the system.

AUTHORS: Charles P. Giammona has recently become a private
consultant, following positions as Director of Physical and Engineering
Science for the Marine Spill Response Corporation, and as Associate
Dean for Faculty and Research at the City University of New York. His
professional experience has included teaching, administration, and
research in geoscience, engineering, marine resource assessment, and
impact mitigation. His current research emphasis is in remote sensing,
dispersant countermeasures, and oil fate and behavior studies.

_F. Rainer Engelhardt is Vice President for Research and Develop-
ment of MSRC. He formerly held executive positions in the Canadian
government, responsible for national science and technology programs
and petroleum industry regulation, and was a professor in physiology
and toxicology in U.S. and Canadian universities. He received his
doctorate in environmental physiology in 1973 from the University of
Guelph.

OIL THICKNESS DETECTION USING WIDEBAND RADIOMETRY

O. B. McMahon, E. R. Brown, G. D. Daniels,
T. J. Murphy
Massachusetts Institute of Technology
Lincoln Laboratory
244 Wood Street
Lexington, Massachusetts 02173

A major problem in the cleanup of oil spills on large bodies of water
is determining the oil thickness distribution since much of the oil can be
contained in a small fraction of the spill area. Knowledge of the
location of the thick patches allows one to use cleanup resources more
efficiently. To address this problem, we have designed, built and tested
a millimeter-wave, frequency-scanning radiometer for remotely deter-
mining the thickness of oil films. The work is based on the theory of the
frequency-scanning radiometer. Experimental results, obtained in an
outdoor laboratory setting, show agreement between our theory and

G. L. Hover
U.S. Coast Guard
Research and Development Center
Groton, Connecticut 06340

measured data for oil thicknesses ranging from 0 to 10 mm in 1 mm
steps. A visible change was obtained for 0.1 mm steps from 0.0 to 1.0
mm of oil. The study also demonstrated that thin oil/water emulsions
are detectable.

AUTHOR: Oliver McMahon received his BEE from Manhattan Col-
lege in 1988 and has been with MIT Lincoln Laboratory ever since. He
is a member of IEEE, Eta Kappa Nu, and Tau Beta Pi.
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ADVANCED AERIAL SURVEILLANCE SYSTEM
FOR DETECTION OF MARINE POLLUTION AND
INTERNATIONAL AERIAL SURVEILLANCE COOPERATION
IN THE NORTH AND BALTIC SEAS

Capt. Klaus Schroh
Special Federal Unit for Oil Spill Control
Control—SBO
Postfach 766
Cuxhaven 27457
Germany

Marine pollution of the North and the Baltic Seas caused by acciden-
tal and illegal operational discharges has sharpened the awareness of
states adjoining these waters. Consequently, the member states of the
Bonn Agreement, for the North Sea and the Helsinki Convention, for
the Baltic Sea have agreed to cooperate closely to develop remote-
sensing techniques to improve the detection of oil pollution and the
identification of polluters, and to develop reliable methods to estimate
the total level of oil pollution at sea. In the ministerial declaration of
the Third International Conference on the Protection of the North Sea
(1990) and according to a recommendation of the Helsinki Commis-
sion, the member states are invited to develop and improve the existing
remote-sensing techniques for effective evaluation of spills, even at
night and under bad weather conditions. With the integration of a laser
fluorosensor (LFS) and a microwave radiometer (MWR) in its existing

sensor system (SLAR, IR/UV scanner, single frequency MWR), Ger-
many has widened the detection and identification by enabling classi-
fication of discharged oil and the detection of released chemicals with
fluorescent properties.

Apart from this technical progress, the international cooperation
between the North Sea and Baltic Sea states is a further step to deter
potential polluters and to improve the prosecution of suspected of-
fenders and to assist oil recovery operations at sea through permanent
aerial guidance.

AUTHOR: Capt. Klaus Schroh is head of the Special Federal Unit for
Oil Pollution Control, dealing with preventive and actual spill response
at sea and within the coastal waters of Germany.

COSTS ASSOCIATED WITH THE CLEANUP
OF MARINE OIL SPILLS

John Harper
Coastal & Ocean Resources, Inc.
107-9865 W. Saanich Road
Sidney, British Columbia V8L 351
Canada

Ann Godon
2178 E. 6th
Vancouver, British Columbia V5N 1R1
Canada

The cost of offshore and coastal cleanup of spilled oil varies greatly
from spill to spill but is of high interest in risk assessments, because cost
is often used as the basis of comparison. We present data on the costs
associated with mechanical offshore cleanup, shoreline cleanup, and
offshore burning. A review of eight offshore recovery operations in
North America indicates a mean offshore, on-water cleanup cost of
approximately $2,500/bbl, with a range of $10 to $6,000/bbl, Smaller
spills (1,000 to 2,000 bbl) have a higher per-unit recovery cost than
large spills (=10,000 bbl)—at about two to three times the cost. Review
of ten shoreline cleanup operations indicates a mean cleanup cost of
approximately $8,000 to $9,000/bbl, an average of 2.5 to 4 times higher
than the cost of offshore recovery. Variability in shoreline cleanup
costs is high, and costs are highly dependent on both the size of the spill
and the remoteness of the spill location; small, widely dispersed spills,

Alan A. Allen
Spiltec
19220 NE 143rd Place
Woodinville, Washington 89072

such as the Nestucca (British Columbia and Washington coasts), in-
volve cleanup costs of more than $20,000/bbl. Although there are few
spills where offshore in situ burning has been used as a response
option, preliminary estimates indicate comparable unit “elimination”
costs of about $500/bbl, five times less expensive than offshore on-
water recovery and more than an order of magnitude less than mean
shoreline cleanup costs.

AUTHOR: John Harper is the President of Coastal & Ocean Re-
sources, Inc., and specializes in coastal studies, especially regarding oil
spill impacts, coastal mapping, scientific monitoring, and experimental
research. He has been involved with scientific monitoring studies of the
Exxon Valdez spill from 1989 to 1994,
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FULL SCALE OIL CONTAINMENT BOOM TESTING AT SEA

Atle Nordvik
Marine Spill Response Corporation
1350 I Street NW
Washington, D.C. 20005
Ken Bitting Paul Hankins
U.S. Coast Guard SEA 00C

Research and Development Center
1082 Shennecossett Road
Groton, Connecticut 06340

Larry Hannon
Minerals Management Service
U.S. Department of the Interior
381 Eldon Street
Herndon, Virginia 22070

In May 1994 the Marine Spill Response Corporation, U.S. Coast
Guard, U.S. Navy, and Minerals Management Service conducted a
joint test of oil containment booms in Lower New York Bay and in the
Atlantic Ocean east of Sandy Hook New Jersey. These tests allowed
the collection of quantitative data on boom performance, including
tow forces, skirt draft, and boom freeboard, as a function of tow speed
and environmental forces due to currents, wind, and waves. Four
booms were chosen for testing based on their different physical charac-
teristics: The 3M Fire Boom, the Barrier Boom, the USCG/Qil Stop
inflatable boom, and the U.S. Navy USS-42 boom. Use of these booms

Naval Sea Systems Command
2531 Jefferson Davis Highway
Arlington, Virginia 22242

Robert Urban
PCCI
1201 East Abingdon Drive
Alexandria, Virginia 22314

allowed data acquisition over a range of buoyancy to weight ratios from
5:1 up to 52:1, nominal skirt drafts from 61 cm up to 150 cm, and
freeboards from 37 cm up to 119 cm.

The data collected allows a comparison between methods for calcu-
lating boom loads and measured loads. Existing calculation methods
predict towing loads below the mean loads experienced by a boom
when used at sea. Further research will be required to develop an
encompassing dimensionless empirical formula, based on hydro-
dynamic theory and the dynamics of vessel motions, to more closely
predict oil containment boom tow loads.

TEXAS MARSH BURN: REMOVING OIL FROM A SALT MARSH USING IN-SITU BURNING

Manuel F. Gonzalez
Texas General Land Office
Division of Oil Spill Prevention and Response
1700 North Congress Avenue
Austin, Texas 78701

Frequently coastal marsh is burned to enhance regrowth; but rarely
is it burned to remove spilled oil. On January 7, 1992, a
40.64 cm crude oil pipeline ruptured causing a spill in a salt marsh.
Four days later, in an unprecedented cleanup coordinated by Exxon
Pipeline Company and the Texas General Land Office, 1,150 barrels of
South Texas crude was ignited and removed, minimizing environmen-
tal damage to Copano Bay, Chiltipin Creek, and the surrounding
wetlands.

This cleanup had been made difficult by inclement weather and
heavy rainfall that saturated the marsh. Ingress and egress had dam-
aged the marsh and was discontinued. Conventional mechanical
cleanup techniques had been used with minimal success. Alternative
methods like bioremediation, low pressure flooding, and peat moss
applications were considered, but proved unfeasible. The unified com-

Gabriel A. Lugo
Texas General Land Office
Division of Oil Spill Prevention and Response
Region 3
Corpus Christi, Texas

mand system then made an application for a permit to burn and gained
approval. Seventy-six hours into the event, a successful test burn was
conducted; one day later, the majority of the oil was ignited. It main-
tained a full burn for 21 hours, self-extinguished, and later was re-
ignited for further removal.

Emerging technologies such as in-situ burning are additional imple-
ments in the oil spill responder’s toolbox. In Texas, burning helped
save a marsh.

AUTHOR: Manuel F. Gonzalez is the Director of Field Operations of
the Oil Spill Prevention and Response Division of the Texas General
Land Office. He is a member of the governor’s Environmental Task
Force and is on the F-20 committee of ASTM. He is a geologist, and
graduated from Texas A & I University, Kingsville.
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EVALUATION AND LIMITS OF PROTECTIVE BOOM PLANS
FOR HIGH TIDAL RANGE AND STRONG CURRENT AREAS

Daniel Fauvre
CEDRE;
Technopole Brest-Iroise, BP72
29280 Plouzane
France

The French organization of onshore oil spill response is defined by
specific intervention plans (Polmar plans), established for every
coastal department. One of the main elements of these plans consists
of detailed plans for deploying booms to protect sensitive areas.

The Ministry of the Sea, with assistance from CEDRE, carries out
exercises every year in different coastal locations to test the feasibility
and efficiency of the boom deployment plans and also to train local
personnel in handling antipollution equipment. Lessons learned from
these exercises enable the improvement of deployment plans and help
define new research areas. Within this framework, CEDRE has under-
taken a feasibility study for the installation of booms in high tidal range
and strong current areas.

This experimental study involved a 15-day period, during the au-
tumn of 1993, of on-site observations on the behavior of booms in-
stalled in one of the most difficult sites on the Atlantic shoreline. The
main parameters observed were resistance, containment efficiency,

and mechanical behavior of booms during the tide cycle, particularly
when booms are stranded at low tide. In spite of successful boom
installation, the experiment encountered difficulties due to mete-
orological and instrumentation problems.

Nevertheless, important lessons have been learned.

o Static boom protection seems to be difficult for such sites, which
leads us to question the validity of numerous Polmar plans. We
should test alternative response techniques such as dynamic recov-
ery systems set up at the openings to sensitive areas, which will
necessitate good coordination between at-sea and on-shore re-
sponse authorities.

e Mooring systems design and installation are jobs for specialists
and should be prepared in advance.

® Various local means, such as fishing vessels or oyster farm barges,
can be used for deploying protective booms.

A MULTICOMPONENT OIL SPILL MODEL
FOR DISSOLVED AROMATIC CONCENTRATIONS

Henrik Rye
SINTEF/IKU Petroleum Research
7034 Trondheim
Norway

When considering the consequences of an oil spill accident, not all
oil components are equally harmful to marine life. Some components
are more harmful than others, especially the aromatic components.
The polyaromatic hydrocarbons (the PAHs) may be accumulated in
food chains, while the monoaromatics dissolve much faster into the
water than other components.

A model was therefore developed that separates the behaviors of
different components of hydrocarbon release. The oil is divided into
20 different classes with increasing carbon number within the range C,
to C,s. Within each class, the hydrocarbons are divided further into
S subsets (n-alkanes, cycloalkanes, aromatics, naphthenes, and re-
sins). The model then keeps track of the fate of each of the components
(loss by evaporation, dissolution, or as droplets; or remaining in the
slick) during an actual spill event.

After calculating the amount of aromatics dissolved into the water,

the actual concentrations are then computed by numerically solving a
diffusion-advection equation. Vertical and horizontal turbulence in
the water mass are included, as well as effects from variations in the
vertical velocity profile.

The paper outlines the approach chosen, and provides examples of
some results.

AUTHOR: Henrik Rye was educated in the field of geophysics at the
University of Oslo, Norway. He later received the Ph.D. in engineer-
ing from the Technical University of Trondheim, Norway, in the field of
ocean and ship hydrodynamics (1981). He has acted as a consultant
and a researcher in the fields of wave statistics, oceanography, and
releases of industrial effluents to air and water both offshore and on
land. At present, he is a senior scientist with the Environmental
Modeling group at IKU, Trondheim, Norway.

Full document details: APl Publ 4621-1995 scan

Documents


http://www.avadocuments.com/doc/api-publ-4621-1995-scan
http://www.avadocuments.com/doc/api-publ-4621-1995-scan

API PUBLx¥4L21 95 WM 0732290 0555797 553

8 1995 OIL SPILL CONFERENCE

THE USE OF KNOWLEDGE-BASED SOFTWARE
TO IDENTIFY SHORELINE TREATMENT OPTIONS

Alain Lamarche
Centre for Information Technology Innovation (CITI)
Industry Canada
1575 Chomedey Boulevard
Laval, Québec H7V 2X2
Canada

Chrystel Black and Anna-Paula Varanda
Groupe LGG
2000 Mansfield, Bureau 1402
Montréal, Québec H3A 3A2
Canada

A PC-based software package has recently been completed that
provides decision makers with support for developing shoreline
cleanup strategies. Using data obtained from systematic surveys of
shore-zone conditions, or from training or drill scenarios, an artificial
intelligence approach builds on existing published manuals and on field
experience to develop response options and recommendations for
planners and managers.

The system has four basic output components that include:

® the synthesis of the physical shore-zone character and oiling condi-

tions,

e an evaluation of stranded oil persistence,

® a ranking of response priorities, and

¢ recommended shoreline treatment and/or cleanup methods in a

four-layer mode that includes surface or subsurface and heavy/
moderate or light/very light oiling conditions. The assessment of
shoreline oiling conditions includes evaluation of oil volume, oil

Edward H. Owens
occ
755 Winslow Way East
Bainbridge Island, Washington 98110

type (including weathered oils), and surface and subsurface condi-
tions. The primary functions of the software include storing and
sorting data on shoreline character and oiling conditions, simulat-
ing spill conditions for training and drills, and providing real-time
recommendations in a spill event.

The paper describes the general design as well as the format, input
parameters, output data formats, and applications of the software. The
project has been a joint government-industry effort supported by
Environment Canada and Industry Canada.

AUTHOR: Alain Lamarche is a researcher at CITI, one of Industry
Canada’s research centers. His main research interests include perfor-
mance support in general, and environmental decision support in
particular. He has practical experience in the design of environmental
management systems, including geographical information systems.

A THREE-DIMENSIONAL OIL AND CHEMICAL SPILL MODEL
FOR ENVIRONMENTAL IMPAGT ASSESSMENT

Mark Reed;, Deborah French, Henry Rines
Applied Science Associates, Inc.
70 Dean Knauss Drive
Narragansett, Rhode Island 02882

A comprehensive model of the dynamic, three-dimensional physical
fates of contaminants in the marine environment has been developed.
For oil spills, dissolution of aromatics from surface slicks and entrained
oil droplets are the source of potential effects for biota in the water
column. Oil on the surface and along shorelines provides the basis for

Henrik Rye
IKU Petroleum Research
S. P. Andersenvei 15B
Trondheim, N7034
Norway

evaluation of impacts on birds, marine mammals, and recreational
activities. A graphical user interface couples the model to a variety of
environmental databases and tools to facilitate specific applications
and viewing of simulation results.
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STATE-OF-THE-ART TECHNIQUES IN OIL SPILL MODELING

H. M. Cekirge, M. Koch, C. Long
Geophysical Fluid Dynamics Institute
Florida State University
Tallahassee, Florida 32306

C. P. Giammona, K. Binkley, R. Engelhardt
Marine Spill Response Corporation
1350 I Street NW
Washington, D.C. 20005

The status and possible research directions of oil spill modeling are
presented here. The physical and chemical processes that take place in
oil spills are explained as is their role in the design of an ideal oil spill
model. An ideal oil spill model for forecasting must support rapid
response, contingency planning, and training. Accurate, full-dimen-
sion, reai-time prediction of hydrodynamic calculations and oil move-
ments require intensive computations and computing power. Presently
the most promising computational platform appears to be a vector
supercomputer that has been given essential geographical,
bathymetric, and tidal data before the spill. Parallel processing ma-
chines could be used in the same way; but present codes, written for
sequential machines, must be changed substantially to take advantage
of the parallel architecture. Super minicomputer technology is advan-

R. Jamail
Texas General Land Office
Oil Spill Prevention Response Division
Austin, Texas 78701

cing rapidly and should soon be able to run the numerically intensive
hydrodynamic codes, bringing the advantages of portability and low
cost. Since the present personal computer oil spill models are not able
to make accurate hydrodynamic current predictions, they cannot
match the accuracy of more computationally intensive models.

AUTHOR: H. M. Cekirge received an M.S. degree in civil engineer-
ing from the Technical University of Istanbul in 1968 and a Ph.D.
degree in applied mechanics from Lehigh University in 1972. He has
worked in Turkey, Canada, and Saudi Arabia as a faculty member and
research engineer. He has published a number of papers in applied
mechanics and environmental modeling and has done intensive work
on modeling and monitoring oil spills.
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AN INTEGRATED PROGRAM
FOR SENSITIVE ENVIRONMENT MAPPING

Robert Pavia
National Oceanic and Atmospheric Administration
Hazardous Materials Response and Assessment Division
7600 Sand Point Way NE
Seattle, Washington 98115

Jacqueline Michel
Research Planning, Inc.
1200 Park Street
Columbia, South Carolina 29202

The objective of the National Oceanic and Atmospheric Adminis-
tration’s (NOA A) national sensitive environment mapping program is
to publish a comprehensive series of standard maps and databases for
coastal areas that provide the basis for sensitive environment plans.

Sensitive environment maps have been an integral component of oil
spill contingency planning and response since 1979, when the first
maps were prepared in advance of oil arriving from the Ixtoc I well
blowout. Since then, NOAA has undertaken a nationwide sensitive
environment mapping effort that covers most U.S. coastlines, includ-
ing Alaska, Hawaii, and the Great Lakes.

As part of cooperative efforts with federal agencies, states, and
industry, NOAA is now undertaking a program to achieve three goals:
map new areas and update existing maps, provide means for broadly
distributing sensitive environment data in paper and electronic forms,
and extend sensitivity mapping methods to new environments.

In 1994, sensitive environment maps were jointly produced with the
states of Texas, California, and Alaska. The Great Lakes materials

Jill Petersen and Lt. Stacy Birk-Risheim
National Oceanic and Atmospheric Administration
Hazardous Materials Response and Assessment
Division
7600 Sand Point Way NE
Seatrle, Washington 98115

were completed as part of a cooperative project between the U.S.
Coast Guard and Environment Canada. With cooperation from the
Marine Spill Response Corporation, NOAA is embarking on a pro-
gram to format sensitive environment maps for computer-based infor-
mation systems that help implement requirements of the 1990 Oil
Pollution Act (OPA 90). NOAA, the U.S. Fish and Wildlife Service,
and the Office of Pipeline Safety are cooperating to extend sensitive
;nvironment mapping approaches to inland waters and terrestrial
abitats.

AUTHOR: Robert Pavia is Chief of the Scientific Support Coordina-
tion Branch of the Hazardous Materials Response and Assessment
Division of NOAA in Seattle, Washington. He has worked for NOAA
since 1978 and currently directs NOAA’s program for providing oil and
hazardous chemical scientific support, for planning and response in
coastal waters.
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SENSITIVITY MAPPING WORLDWIDE:
HARMONIZATION AND THE NEEDS OF DIFFERENT USER GROUPS

Jenifer M. Baker
Clock Cottage, Church Street
Ruyton-XI-Towns
Shrewsbury SY4 1LA
United Kingdom

Mark Spalding
World Conservation Monitoring Centre
219 Huntingdon Road
Cambridge CB3 O0DL
United Kingdom

Prospective user groups of sensitivity maps for oil spill response have
a variety of needs related to different categories of oil spill, ranging
from localized tier 1 spills at fixed installations (such as oil terminals) to
catastrophic tier 3 spills. The latter may affect large areas and possibly
more than one country. Uses of maps range from planning practical
site-specific shore cleanup to strategic planning on a regional scale for
“passing ship” scenarios in remote areas. The paper discusses different
map types, map scales, categories of information to be included, and
symbology, bearing in mind the requirements of different users. Refer-
ence is made to international examples. A considerable degree of

Jon Moore
Field Studies Council Research Centre
Fort Popton, Angle
Pembroke
Dyfed SA71 5AD
United Kingdom

harmonization of approach for sensitivity maps worldwide can be
achieved. However, given that resources can vary tremendously from
one region to another, it seems better to promote a broad consistency
with respect to symbology rather than an exhaustively detailed scheme
to cover every possible resource worldwide.

AUTHOR: Jenifer Baker is a consultant specializing in coastal ecol-
ogy. She has 25 years experience with oil pollution problems and has
worked in many parts of the world.

GEOGRAPHIC INFORMATION SYSTEM (GIS)
FOR IMPACT ASSESSMENT, ECOLOGICALLY SOUND MEASURES,
AND DOCUMENTATION OF OIL SPILLS

Gustav Torling
Swedish Rescue Services Agency (SRV)
Karolinen
Karlstad S-651 80
Sweden

The geographic information system (GIS) is an objective and stan-
dardized oil spill impact assessment tool. In addition to the impact
assessment, the GIS provides a helpful tool for judging the size of the
impact, choosing environmentally sound cleanup techniques, and
planning resources utilization. All information put into a GIS, includ-
ing daily activity reports, will constitute the essential base for claims
from the International Oil Pollution Compensation Fund (IOPC
Fund).

Impact assessment. Before cleanup activities start, an impact assess-
ment is made. The impacted area is geographically defined in the field
with the detailed geographic position system (dGPS) and maps. Type
of coastline, spill volume, and type of oil are documented for each
impacted area. If necessary, photos and other information concerning
the impacted area are included in the GIS.

Determination of cleanup method. Documented information from
the impact assessment is analyzed together with databases containing
ecological sensitivity maps, cleanup methods, and experience. The
analysis made using the GIS wili suggest what cleanup method/s should

Jonas Fejes
Swedish Environmental Research Institute (IVL)
Stockholm
Sweden

be used and how best to use resources. The cleanup method(s) chosen
by use of the GIS is presented in digital maps and tables of resources
nceded.

Daily activity reports. All daily activities are documented in the GIS.
These include time spent, costs, site, amount of oil cleaned up and
method used for cleanup, transfer of oil, and waste disposal. Total and
specific cost for each impacted area is calculated daily.

Commanders report. The GIS provides the commander with a total
report of all actions taken during the cleanup operation. The report
contains total costs, claims, experience, geographical location, date
and time, and an impact assessment.

Advantages of the GIS. The GIS provides a standardized and objec-
tive impact assessment for each contaminated area and at the same
time suggests what cleanup method to use. The system can present
daily reports of information and activities undertaken, and casily spec-
ify the cost for each activity. The GIS also can present a final report
immediately upon completion of the work.
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OIL SPILL BIOREMEDIATION AGENTS—
CANADIAN EFFICACY TEST PROTOCOLS

Sandra Blenkinsopp and Gary Sergy
Environment Canada
4999 98th Avenue
Edmonton, Alberta T6B 2X3
Canada

Julia Foght
Department of Biological Sciences
University of Alberta
Edmonton, Alberta T6G 2E9
Canada

Thirteen commercial oil spill bioremediation agents (OSBAs) were
tested over a two-year period during the development of a screening
protocol designed to evaluate the hydrocarbon degradation efficacy of
OSBAs under warm freshwater or cold marine water conditions. The
OSBAs were added at the rate specified, to shaker flasks containing a
standard test oil, nutrients if requested, and a defined medium. Stan-
dardized freshwater or marine microbial inocula were developed to act
as internal controls for the screening protocol, that is, to ensure
that conditions were suitable for oil biodegradation to occur in each test
performed. After the incubation period, the oil was extracted and
analyzed using gas chromatography/mass spectrometry (GC/MS)
and gas chromatography with a flame ionization detector (GC/FID).

Zhendi Wang and Mervin F. Fingas
Environmental Technology Centre
Environment Canada
3439 River Road
Ottawa, Ontario K1A 0H3
Canada

Donald W. S. Westlake
Westec Microbes Ltd.
3375 Anchorage Avenue
Victoria, British Columbia V9C 1X4
Canada

The warm freshwater efficacy method exhibited good reproducibility
but the cold marine test requires further refinement. The minimum
acceptance standard for products tested under standard warm freshwa-
ter conditions is currently based on the product achieving GC-detect-
able total petroleum hydrocarbon (GCD-TPH), aliphatic, and aro-
matic reductions of 35, 30, and 10 percent, respectively, when
compared with the weathered Alberta Sweet Mixed Blend (ASMB)
source oil. These values may be adjusted with further experimental
testing., Products with acceptable efficacy and toxicity results will be
assumed to have good potential application in spill cleanup and will be
identified as such to the spill response community.
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