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In Memoriam

U.S. Coast Guard Commander Mark L. Lavache
1947-1992

The 1993 International Qil Spill Conference Proceedings volume is dedicated to the memory of retired
U.S. Coast Guard Commander Mark L. Lavache in recognition of his dedicated service and valuable
contributions to the Biennial International Oil Spill Conferences.

Among key roles on behalf of the International Oil Spill Conference, Commander Lavache made out-
standing contributions in chairing the Conference program committee for three consecutive conferences:
1985, 1987 and 1989.

As program committee chairman, Commander Lavache served with consistent excellence for those six
years, longer than any other Conference program committee chairman. In addition, he advised and served
“behind the scenes” during the 1991 conference.

Commander Lavache also shared with us his inspiration, courage, strength and grace during times of
personal hardship.

1993 International Oil Spill Conference

Frank J. Durante, Caltex Petroleum Corporation
Chairman, 1993 Conference

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

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

I would like to welcome everyone to the 13th biennial International Qil Spill Conference, jointly sponsored by
the American Petroleum Institute, the U.S. Coast Guard, and the U.S. Environmental Protection Agency. The
Conference provides an international forum for the exchange of information, the transfer of technology, and
the sharing of experiences related to oil spill prevention, preparedness, and response. Participation at this year’s
Conference is expected to be greater than at all previous conferences—a reflection, I believe, of the world’s
growing awareness of the need for responsible and effective oil spill control measures.

The Conference has been expanded to a full four-day program incorporating three international panel
discussions, more than 125 technical papers, and numerous poster presentations. The committee hereby
extends its apologies to many other potential presenters whose papers could not be accommodated in the time
available due, only, to the sheer volume of material received. In addition, more than 225 international
companies and agencies will exhibit their products and services related to spill prevention and response.

This year’s Conference will be truly international in scope, with the underlying theme of international
cooperation as it relates to oil spill issues. The International Maritime Organization (IMO) convention on Oil
Pollution Preparedness, Response and Cooperation (OPRC) and the Oil Pollution Act of 1990 (OPA 90) will
serve as focal points for discussion.

Discussions will include all aspects of spill prevention and preparedness, including planning, training, and
research and development. Response issues, including fate and effects of spilled oil, cleanup, bioremediation,
and in-situ burning, will also be addressed. Case histories, as well as the legal and economic impacts of oil spills
are also on the agenda. In all, I believe that this program will be the most comprehensive to date and will help us
all to expand our knowledge and capabilities on this important issue.

The sponsors of this Conference wish to thank the authors of the papers that constitute these proceedings. 1
also wish to acknowledge the extensive contribution of time and effort by all members of the panels, session
chairmen, and planning committees that has gone into making this Conference a successful reality.

Frank J. Durante
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Argentina, oiled penguins, 896
Arthur Kill, NRDA methods, 711
Ashland Oil storage tank collapse cleanup,
DOD support, 57
asphalt pavement, relict, Persian Gulf, 373
Atlantic Strike Team, 273
Australia, Kirki, and plan to combat pollu-
tion, 201

bacteria, hydrocarbon-degrading, eco-
dynamics, 427
see also bioremediation

Bahia Las Minas, Panama, 329, 319
Barren River Lake, abandoned oil wells, 83
barriers, standards, 591
bayhead habitats, oiling, Persian Gulf one
year later, 373
beaches, oil persistence, 279
see also cleanup, beaches
benthos, Haven, 239
benzene vapor concentrations, simulated
spill, 805
berm relocation, 279
biodegradation
enhancement, 495
shoreline energy levels, 455
standards, 591
see also bacteria; bioremediation
biological monitoring
Haven, 239
oysters, 313
bioremediation, 487
Alaska, 545, 435, 469
EPA development, 545
experimental, 583
fertilizers, slow-release, 449
Texas, 477, 335
see also cleanup, beaches
biosurfactant, application, 503
biota, intertidal, Exxon Valdez, 293
see also fauna
birds, marine. See seabirds
booms, 897, 595
Boyd’s Creek, Kentucky, abandoned oil well
stabilization, 83
breaking-wave model, dispersion, 415
British Columbia/States Oil Spill Task Force,
263
Bunker C oil, dispersants, 515
bunker tanks, centralized, 745
burning, 541
evaporation, 849
experimental, 755
feasibility, 765
Haven, 239
soot reduction chemicals, 761
standards, 591

California, high desert pipeline, 159

Canada
equipment requirements, 13
remote-sensing assessment, 893
resource and sensitivity mapping, 890
response capability, 13, 828
risk assessment, 828
sorbent testing and certification, 549
see also Rio Orinoco

CANUSLANT 92, 802

Cape Fear River, contamination of navigable

waterway by seepage, 155

cargo
control system, automated, 745
transfer, Kirki, 201

xxxlii

Caribbean coast, mangrove oiling, 319
Castalia fleet, marine antipollution, 35
catastrophic spills, and legislation, 849
CEDRE
gravity-type separator, 561
training, 851
Centre Ivoirien Antipollution (CIAPOL), 31
char, oil exposure, 301
chemicals
assessment, Haven oil in marine environ-
ment, 363
countermeasures, product schedule data
base, 824
spill preparedness and response, 649
surface washing agents, effectiveness, 511
treating agents, 541
Chevron
contingency response plan template, 829
response scheme, 45
Chile, Puerto Espora marshes oil deposits,
395
citizen oversight council, Alaska, 253
claims, OPA 90, 845
Clean Seas, training, 779
Clean Water Act, Indian tribes, 675
cleaner, non-dispersing, mangroves, 147
cleanup
California pipeline spill, 159
contractor approval, 259
ecological effects, 401
Exxon Valdez, 287, 293, 355
gloves, 874
Indian tribes, 675
intertidal, 293, 355
photocatalytic oxidation, 623
Rio Orinoco, 209
severe weather and open ocean, 787
soft sediments, 117
technology, 73
cleanup, beaches, 127, 287, 95, 541
air-cushioned vehicles, 127
chemical surface washing agents, 511
energy levels, biodegradation, 455
experimental spills, 583
Gulf of Mexico, 95
impact assessment, Haven, 231
mechanized, Saudi Arabia, 123
methods, 345, 401
non-dispersing cleaner, 761
Persian Gulf war oil, 373
Regional Citizens’ Advisory Council, 253
soft sediments, 117
standards, 591
survey, post-Exxon Valdez, 287
treatment methods, 345
see also bioremediation
coast
habitats, damage assessment, 695
impact model, graphics-based, 817
waters, trajectory analysis, 834
wetlands recovery, 141
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Coast Pilot, 213
Colonial Pipeline Company, Enoree River
pipeline rupture, 165
Columbia River, response planning, 63
communications
PetroAssist Network, 870
standards, 591
community involvement, Kirki, 201
compensation, 727
Florida, 717
formulae, 739, 717
Haven, 663
in-kind, 721
OPA 90, 733
Rio Orinoco, 663
Comprehensive Environmental Response,
Compensation and Liability Act, 1981
(CERCLA), 721
RRT, 267
exclusions, 631
confidentiality, 253
CONSURYV, Bahia Las Minas reef flats, 329
containment
California pipeline spill, 159
viscous oils, 89
contingency planning
Abu Dhabi, 883
Chevron template, 829
contractor requirements, 51
Denmark, on-line numerical modeling, 822
environmental aspects, 831
environmental surveillance, 831
facility, standardized, 7
IMO/industry seminars, 781
implementation, 51
Ivory Coast, 31
Japan, 39
national, 824
OPA 90
tracking and coastal impact model, 817
trajectory model, 832
vessel response plan, 259
contingent valuation, experimental, 699
contractors, contingency planning, 51
Cook Inlet/Kenai, seaweed damage, 135
cooperation, international, States/BC Oil
Spill Task Force, 263
COREXIT 9580, 147
costs, 727
burning spilled oil, 765
recovery, Rio Orinoco, 209
removal, OPA 90, 845
storage tanks, 635
see also Natural Resource Damage Assess-
ment
countermeasures, Japan, 39

damage assessment
coastal habitats, 695
contingent valuation, 699
coordination, 727
determination, 705
Florida, 717
Washington, 705
Damage Assessment Regulations Team
(DART), OPA, 727
Dawhat ad Dafi, 193
one year later, 373, 894
decision-making, 73
Denmark
oiled seabirds, 885
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on-line mathematical modeling in contin-
gency planning, 822
Department of Defense, response support,
57
Department of Interior (DOI), NRDA, 721
desert, California pipeline, 159
dispersants, 73, 567
application by fire monitor, 796
authorization, pre-spill, Mexico, 841
biodegradation and shoreline energy levels,
455
chemical, 515, 111
EPA development, 545
EXDET, 597
experimental, 583
Mega Borg, 791
OPA 90, 259
standards, 591
tests, 515
toxicity testing requirements, 803
waste minimization, 111
dispersion of oil
droplet size measurement at sea, 794
turbulence, 415
double hull tankers, 745
double ratio plots, petroleum source identi-
fication, 799
Dragon I, mitigation plan, 225
drifitng buoys, spill simulation, 617
Durance, IR image, 553

East Coast, state legislation since OPA 90,
643
ecology, cleanup methods, 401
economic impact, 683
economic valuation, 727, 683, 721
education. See training
Ei Jyu Maru No. 21, response, 225
Elf Aquitaine, biodegradation enhancement,
495
Emergency Planning and Community Right-
to-Know Act of 1986 (EPCRA), exclu-
sions, 631
emergency planning, OPRC, 655
emulsification, oil, 389
enforcement jurisdiction, pollution preven-
tion, 851
Enoree River pipeline rupture, 165
environmental impact
contingency planning and spill response,
831
contingent values, 699
Exxon Valdez, 695
Haven, 179, 865
Haven Information System, 169
MSRC, 537
Environmental Protection Agency (EPA)
chemical surface washing agents, 511
notification requirements, 631
research program, 545
test evaluation, 515
environmental resources, irreversible and re-
versible damage, 683 :
environmental risk analysis, Alaska, 839
environmental surveillance, contingency
plan, 831
epibiota, intertidal levels, 345
equipment
burning spilled oil, 765
Canada, 13
carriage, 259
gloves, 874

XXXiv

Japan, 39
mechanical, 73
OPA 90, 591
support, DOD, 57
test protocols, 541
estuary, Columbia River response planning,
63
Eurospill model, 389
evaporation, radiative, 849
experimental shoreline spills, 583
expertise, PetroAssist Network, 870
Exxon dispersant effectiveness test (EX-
DET), 507
Exxon Valdez, construction, 745
Exxon Valdez cleanup, 95
beach, 345
bioremediation, 449, 435
DOD support, 57
environmental impact, 695
intertidal, 293, 355
MSRC, 537
persistence and weathering, 279
restoration options, 245
seaweeds, 135
shoreline survey, 287
stranded oil in coarse sediment model, 575
trustee organization, 245
waste minimization, 111
Exxon Valdez spill, 23
citizen oversight council, 253
fish, 301
herring parasite and tissue alterations, 325
information center, 866
natural resources damage assessment, 872
NRS, 67

facility plans, Texaco, standardization, 7
fauna, intertidal, 345
see also biota; infauna
FE models, boom structural analysis, 595
federal on scene coordinator (FOSC), waste
minimization, 111
ferrocene, toxicity, 761
fertilizers, slow-release, shoreline, 449
Fidalgo Bay, Washington, marsh recovery,
307
financial responsibility
OPA 90, 733
storage tanks, 635
Finland, oil-recovery system, 605
fire monitor, dispersant application, 796
fire, safety, and health team, 45
see also burning
fish
herring parasite and tissue alterations
post-Exxon Valdez, 325
shoreline survey, post-Exxon Valdez, 287
subtidal, oil exposure, 301
toxicity modeling, 867
fisheries
damage evaluation, 683
Haven, 239
vulnerability ranking, 705
Florida
damage assessment method, 717
Hurricane Andrew, 891
Flying Clipper, 201
Forties blend crude, post-spill changes, 389
fouling, Haven, 239
France
biodegradation enhancement, 495
gravity-type separator tests, 561
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Galeta storage tank spill, mangrove oiling,
319
Galveston Bay. See Apex barge spill
geophysical survey, abandoned oil wells, 83
Germany, oiled seabirds, 885
gloves, response and cleanup, 874
gravel beaches, oil persistence, Exxon Val-
dez, 279
Great Britain
biodegradation and shoreline energy levels,
455
Martinshaven march oil deposits, 395
Great Lakes, Coast Guard prevention, pre-
paredness, and response, 23
groundwater contamination, response, 155
Gulf Fleet No. 26, 193
Gulf of Mexico
shoreline cleanup, 95
state legislation since OPA 90, 643
Gulf War. See Dawhat ad Dafi; Kuwait; Per-
sian Gulf; Saudi Arabia

habitat vulnerability ranking, 705
halibut, oil exposure, 301
Halli, oil-recovery vessel, 605
Haven Geographical Information System
(HGIS), 169
Haven Information System (HIS), environ-
mental assessment, 169
Haven
biological effects, 865
biological monitoring program, 239
chemical assessment of oil in marine envi-
ronment, 363
economic valuation, 683
emergency and recovery operations, 185
environmental impact, 179
legal problems, 663
response and initial impacts, 231
hazardous materials and substances, notifica-
tion requirements, 631
hazardous waste operations and emergency
response (HAZWOPER), 775
regulations, 99
health, fire, and safety team, 45
herring parasite and tissue alterations follow-
ing Exxon Valdez spill, 325
hopane ratio, bioremediation effectiveness,
435
hurricanes
Andrew, Florida, 891
Val, American Samoa, 888
hydrocarbons, polynuclear aromatic (PAH)
biomonitors, 313
alkyl homologues, source identification,
799
hydrodynamics, modeling spills, 611
Hyundai #1003, 213
Hyundai #12, salvage, 213

ice, oil detection under, 521
_incidence data base, worldwide trends, 811
incident command system (ICS), problems,
25

inclined trough test, effectiveness, 511
indemnification, 19
Indian tribes, Clean Water Act, 675
industry involvement, 649

Kirki, 201

IMO contingency planning seminars, 781
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infauna, intertidal, Exxon Valdez spill and
cleanup, 355
information center, Exxon Valdez, 866
information systems
Haven data base, 169
OSIS, 863
infrared, water pollution control, 525
INIPOL EAP 22, 495
institutional arrangements, OPRC, 655
intercalibration exercise, remote-sensing air-
craft, 553
International Convention on Qil Pollution
Preparedness, Response, and Coopera-
tion of 1990, implementation, 655
International Maritime Organization (IMO)
oil industry seminars, contingency plan-
ning, 781
Oil Pollution Preparedness, Response, and
Cooperation, 649
Intertanko, vessel response plan, 259
intertidal area
biota, beach treatment methods, 345
epibiota, Exxon Valdez, 293
experimental spill, 583
invertebrates, Gulf War, 859
Persian Gulf war one year later, 373
invertebrates, intertidal, Arabian Gulf, 859
investigation phase, 73
isolated areas. See remote areas
Italy
marine antipollution activities, 35
remote sensing for water pollution control,
525
see also Haven
Ivory Coast, contingency planning, 31

Japan, response capability, 39
Juliana, 39

Kentucky, Boyd’s Creek abandoned oil wells,
83
Kirki, response, 201
Kodiak Island/Alaskan Peninsula, seaweed
damage, 135
Kuwait
oil fires, source and fingerprinting of de-
positional oil, 407
oil recovery operations, 219
see also Persian Gulf

Lady Elizabeth, 201
Lady Kathleen, 201
Lagoon Ebrie, hydrocarbons in sediments,
31
lakes, modeling spills, 611
lasers
oil thickness on water, 531
water pollution control, 525
leak detection
underground pipelines, 806
underground storage tanks, 798
legal issues
Haven, 663
ICS, 25
Kirki, 201
Rio Orinoco, 663
legistation
catastrophic spills, 849
Japan, 39
state (since OPA 90), 643

XXXv

liability, OPA 90, 733

lifeboats, 745

loading, coarse sediment beaches, 575
Louisiana, tar balls, 891

Louisiana State University, cleanup, 95

mangroves
experimental spill, 583
Panama, 319
shoreline cleaner, 147
Marine Spill Response Corporation (MSRC),
537
marine mammal, vulnerability ranking, 705
marine wildlife sanctuary, Saudi Arabia, 849
Maritime Gardenia, 39
Maritime Pollution and Disaster Prevention
Law, Japan, 39
Marrow Marsh, Texas, bioremediation, 477
marshes :
bioremediation, 477
experimental spill, 583
oil deposits, long-term, 395
recovery, 307
Martinshaven marsh, Wales, oil deposits, 395
mechanical response
waste minimization, 111
inland waters, 545
media liaison, Kirki, 201
Mega Borg, dispersant effectiveness, 791
Merchant Marine, Italian, 231, 35
Mexico, Gulf of, dispersant authorization,
pre-spill, 841
microbial degradation, mathematical model,
820
Mina al Ahmadi spill, 193
mitigation plan, Ei Jyu Maru No. 21, 225
mixtures and solutions, notification require-
ments, 631
Mizushima storage tank spill, 39
modeling
river-lake systems, 611
trajectory, 834, 832, 802
monitoring, Castalia fleet, 35
Mt. Mitchell, 383, 894
MSRC, 537
mussels
beach treatment, 345
Haven, 239
mutual aid in remote areas, 19

National Contingency Plan (NCP), 67
product schedule data base, 8§24
National Institute for Occupational Safety
and Health (NIOSH), spill site, 99
national obligations, OPRC, 655
National Oceanic and Atmospheric Adminis-
tration (NOAA), DART, 727
National Response System (NRS), 67
National Response Team (NRT), RRT liai-
son, 3, 267
National Strike Force
Coordination Center, 273
post-OPA 90, 273
natural resource damage assessment
(NRDA), 727, 73, 846, 721
Arthur Kili, 711
compensation formulae, evaluation, 739
Exxon Valdez, 872
method, 711
models, 847
non-use value, Nestucca, 689
screening methods, 872
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navigation display system, 67
navigation system, oil-recovery vessel, Fin-
land, 605
Nestucca
damage assessments, non-use value, 689
Indian tribes and cleanup, 675
Netherlands, oiled seabirds, 885
No. 2 Fuel Oil, dispersants, 515
non-dispersing cleaner, mangroves, 147
non-Newtonian fluids, spill containment, 89
Norman Wells crude, soot-reduction chemi-
cals, 761
North Carolina, underground spill, 155
notification, federal requirements, 631
numerical modeling, on-line, Danish contin-
gency planning, 822
nutrients, biodegradation enhancement, 495

observations, overflight, conventions for re-
porting and displaying, 789
Occupational Safety and Health Administra-
tion (OSHA), spill site, 99
Ohio decision, 721
Ohmsett, 541
oil
analysis kits, portable, 541
burning, feasibility, 765
changes, post-spill, 389
deposits on salt marshes, long-term, 395
detection under ice, 521
discharges, notification requirements, 631
droplet size measurement at sea, 794
identification system, U.S. Coast Guard,
873
persistence, Exxon Valdez, 279
recovery vessel, Finland, 605
subsurface, 279, 373
surface, 279
thickness on water, remote measurement,
531, 541
viscous, spill containment, 89
oil fingerprinting, 407
Apex barges, 477
European, 876
trace metals, 881
see also source identification
Oil Pollution Act of 1990 (OPA 90), 721,
253, 843
abandoned wells, 83
DART, 727
equipment and systems standardization,
9N
implementation in contingency planning,
51
National Strike Force, 273
regional challenge, 836
removal costs and claims, 845
response plan, 259.
shipowner and, 733
spill management systems, 73
Oil Pollution Preparedness, Response and
Cooperation of 1990, International Con-
vention on (OPRC), implementation,
649
oily debris disposal, 545
Oregon. See Columbia River
OSIS, 863
overflight observations, conventions for re-
porting and displaying, 789
see also, remote sensing
overhaul phase, 73
oysters, biomonitors, 313

BN 0732290 0530540 459 W

Pacific Chieftain, 201
Pacific Strike Team, 273
PAH. See hydrocarbons
Palau, Ei Jyu Maru No. 21 response, 225
Panama, Bahia Las Minas effects on reef
flats, 329
penguins, rehabilitation, 896
perceptions of oil spill impacts, 689
Persian Gulf War
intertidal oil, one year later, 373
oil recovery operations, 219
OPRC, 655
see also Arabian Gulf; Dawhat ad Dafi;
Kuwait; Saudi Arabia
personnel
burning spilled oil, 765
mutual aid and ACS, 19
see also training
PetroAssist Network, 870
photocatalytic oxidation, cleanup, 623
pipeline rupture
Arthur Kill, NRDA, 711
California high desert spill, 159
Enoree River, SC, 165
underground location, 806
pipelines, requirements, 851
pollock, oil exposure, 301
pollution. See environmental impact
posidonia, Haven, 239
preparation, Coast Guard coordination, 23
preparedness, emergency phase, 73
Presidente Rivera, 23
prevention
Coast Guard coordination, 23
enforcement jurisdiction, 851
quality control techniques, 825
Rio Orinoco, 209
preventive salvage, 659
Prudhoe Bay crude oil, dispersants, 515
public information center, Exxon Valdez, 866
public outreach, 73
public policy, States/BC Oil Spill Task Force,
263
Puerto Espora marshes, Chile, oil deposits,
395
pumps, standards, 591

“qualified individual,” Intertanko, 259
Quinault tribe, 675

Rachel B, 23
rats, Hyundai #12, 213
recovery

marsh, 307

wetlands, 141
recovery of oil

Dawhat ad Dafi spill, 193

Haven, 185

offshore, 219

Valdez Star and Shearwater, 857
recovery of vessels, 209

development and regulations, 667
recovery vessels,Finland, 605
recreation, vulnerability ranking, 705
Arthur Kill NRDA, 711
REDGE, Bahia Las Minas reef flats, 329
reef flats, Bahia Las Minas, Panama, effects.

329

Regional Response Team (RRT), 267
regions, OPA 90, 836
regulations, recovery vessels, 667 .

XXXVi

reimbursement, DOD support, 57
remote arcas
deploying resources, 209
mutual aid, 19
remote sensing
assessment, 893
contingency planning, 883
intercalibration exercise, 553
spill detector, 880
water pollution control, 525
reporting, federal and Virginia state, 853
Resource Damage Assessment Act, 705
resource mapping, Canada, 890
resources
impact assessment Haven, 231
vulnerability ranking, 705
response, 73
air-cushioned vehicles, 127
capability, Canada, 13
Coast Guard, 838, 23
DOD support, 57
Enoree River pipeline rupture, 165
freshwater, practical aids, 802
gloves, 874
Haven, 185
Kirki, 201
manual, inland spill, 105
mutual aid in remote areas, 19
pipeline spill, California, 159
plan, vessels, 259
planning, Alaska, 839
planning, Columbia River, 63
preparedness, quality control techniques,
825
ranking, 19, 105
research, results, 541
resource inventory, Coast Guard, 838
Rio Orinoco, 209, 127
scheme, Chevron, 45
spill of national significance (SONS), 3
training, 779
wartime, Saudi Arabia, 193
restoration, 727, 721
options evaluation, 245
pipeline spill, 159
Rio Orinoco
legal problems, 663
response, 209, 127
risk assessment
Canada, 828
Ivory Coast, 31
rivers, inland, Coast Guard prevention, pre-
paredness, and response, 23
modeling spills, 611
RMS-9757, 761
rocky shores and rubble slopes, oil persis-
tence, Exxon Valdez, 279

safe harbor, Kirki, 201
safety, fire and health team, 45
spill site, 99
salmon vulnerability ranking, 705
salvage, 649
Hyundai #12, 213
Kirki, 201
preventive, 659
Salvage Working Group, 659
Saudi Arabia spill, 193
marine wildlife sanctuary, 823
mechanized beach cleanup, 123
oil in nearshore subtidal sediments, 383
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seabirds, oiled, 421, 885
vulnerability ranking, 705
penguins, 896
sea trials, oil changes, 389
seaweeds, Exxon Valdez, 135
security, Kirki, 201
sediment, beaches
shoreline energy levels, 455
soft, cleanup, 117
stranded oil model, 575
subtidal, Saudi Arabia, 383
sediments, intertidal, Dawhat ad Dafi, 894
Sendai storage tank spill, 39
sensitivity mapping, Canada, 890
separator, gravity-type, tests, 561
SEPCON, tests, 561
service support, DOD, 57
Shearwater, 857
sheening, Exxon Valdez, 279
shellfish vulnerability ranking, 705
Shinoussa, 477, 313
bioremediation, 335
shipowner, OPA 90 and, 733
ships
double hull, 745
OPA 90, 733
ship salvage
regulations, 667
Rio Orinoco, 209
shoreline. See cleanup, beaches
Shumagin Islands, Alaska, Hyundai #12,
213
skimmers, standards, 591
slicks, drift and spread modeling, Arabian
Gulf, 815
smoke, content and extent, 755
sole, oil exposure, 301
soot reduction chemicals, burning, in-situ,
761
sorbents
standards, 591
testing, 541
testing and certification, Canada, 549
source identification
diagnostic ratios, Haven, 363
European, 876
PAH alkyl homologues, 799
see also oil fingerprinting
South Carolina, Enoree River pipeline rup-
ture, 165
South Louisiana crude oil, dispersants, 515
spill chief’s committee, 19
spill simulation, drifting buoys, 617
spills of national significance, response pro-
tocol, 3
SRN-6 hovercraft, 127
St. Lawrence, Gulf of, Rio Orinoco, 209
states
British Columbia Oil Spill Task Force,
and, 263
legislation since OPA 90, 643
see also particular state
storage devices, temporary, standards, 591
storage tanks
Ashland Oil cleanup, DOD support, 57
Galeta spill, mangrove oiling, 319
Mizushima, 39
Sendai, 39
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storage tanks, aboveground (AST), 635
regulation, 635
storage tanks, underground (UST), 155, 635
groundwater contamination, 155
leak detection, 798
regulation, 635
storms, coarse sediment beaches, 575
stranded oil in coarse sediment (SOCS)
Louisiana, 891
model development, 575
submersible, oil recovery, 605
subtidal impact assessment, Haven, 231
Superfund Amendments and Reauthorization
Act (SARA), spill site, 99
surface washing agents, chemical, effective-
ness testing, 511
surfactant, 503
experimental, 583
surveillance, standards, 591
surveys
contingent valuation, 699
geomorphological changes and oil distribu-
tion, Alaska, 279
quantitative, Bahfa Las Minas reef flats,
329
swirling coupon test, effectiveness, 511
systems standardization, OPA 90, 591

tankers, double hull, 745
tar balls, Louisiana, 891
technical cooperation, OPRC, 655
Tenyo Maru
response, 127
training program, 775
terminals, remote spill detector, 880
tests
dispersant effectiveness, 515
EXDET, 507
IFP-dilution, 515
separator, gravity-type, 561
surface washing agents effectiveness, 511
swirling flask, 515
see also modeling
Texaco, facility plan standardization, 7
Texas
Marrow Marsh, bioremediation, 477
see also Apex barge spill; Shinoussa
thermal methods, beach treatment, 345
thrusters, auxiliary, 745
Torrey Canyon, 545
tourism, damage evaluation, 683

towing
Haven, 239
Kirki, 201

toxicity, fish, 867
trace metals, oil fingerprinting, 881
tracking, graphics-based, 817
training, 1
CEDRE, 851
IMOfindustry contingency planning semi-
nars, 781
Kirki, 201
OPRC, 655, 649
response, 779
safety, fire, and health team, 45
standards, 591
state/federal program, Washington, 775

xxxvii

trajectory analysis, coastal waters, 834
trajectory modeling

CANUSLANT ’92, 802

contingency planning, 832
transition, coarse sediment beaches, 575
turbulence, oil dispersion, 520
Turkey Point, Florida, 891

U.S. Coast Guard
groundwater contamination, 155
Hyundai #12, 213
Marine Safety Office, Columbia River re-
sponse planning, 63
oil identification system, 873
prevention, preparedness, and response co-
ordination, 23
response resource inventory, 838
ultrasonics, oil thickness on water, 531
ultraviolet fluorescence, pulsed, detection of
oil under ice, 521
underground spill. See pipelines; storage
tanks, underground
United Nations Conference on Environment
and Development (UNCED), 649

Valdez Star, 857
valuation, contingent, Nestucca NRDAs, 689
vessels, oil-recovery
development and regulations, 667
Finland, 605
see also Columbia River
Virginia, reporting, 853
viscosity, spill containment, 89

Wales, Martinshaven marsh oil deposits, 395
Washington
Preassessment Screening and Oil Spill
Compensation Schedule Rule, 705
training program, state/federal, 775
waste
management, pipeline spill, 159
minimization, 111
water pollution
remote sensing, 525
burning spilled oil, 765
waves, breaking, and dispersion, 415
weather, severe, cleanup in open ocean, 787
weathering
coarse sediment beaches, 575
Exxon Valdez, 279
marsh recovery, 307
oil, 389
ratio analysis, Haven, 363
West Coast
contingency plan project, 7
state legislation since OPA 90, 643
wetlands recovery, 141
wildlife
sanctuary, Saudi Arabia, 823
shoreline survey, post-Exxon Valdez, 287
waste minimization, 111
willingness to pay (WTP), contingent valua-
tion, 699
Wilmington, NC, spill, 155
World Prodigy, 23
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CONTINGENCY PLANNING
Session 1-C

Chairman: Adm. John Costello
Marine Spill Response Corporation

Vice Chairman: George Jardim
Chevron Corp.
Session 3-C
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RESPONSE TO A SPILL OF NATIONAL SIGNIFICANCE;

Capt. Donald S. Jensen
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Elizabeth City, North Carolina 27909

Cdr. Robert Pond
U.S. Coast Guard Headgquarters
2100 Second Street SW
Washington, D.C. 20593

Cdr. Mark H. Johnson
U.S. Coast Guard Marine Safety Office
P.O. Box 8191
Savannah, Georgia 31412

ABSTRACT: Responding to a spill of national significance (SONS),
such as the 1989 Exxon Valdez spill, requires an augmenting organiza-
tion to support the local response organization. The U.S. Coast Guard
has developed a SONS protocol to be better prepared to respond to these
infrequent catastrophic spills. A flag-level Coast Guard officer assumes
the role of national incident commander (NIC) and federal on-scene
coordinator (OSC), and is supported by a national incident task force
(NITF). The major role of the NITF is to develop a national response
strategy, acquire response resources and allocate them efficiently, and
effectively deal with many peripheral national issues. Unified command
concepts have been incorporated into the NITF and its primary organi-
zational elements. In addition, frequent training and exercising is essen-
tial to keep the SONS protocol’s preparedness at an acceptable level.

On 24 March 1989, the tanker Exxon Valdez struck Bligh Reef while
departing the port of Valdez, Arkansas. As a result, nearly 11 million
gallons of oil were discharged into Prince William Sound and surround-
ing waters, in the nation’s worst oil spill. It soon became obvious that
the existing response organization at the Coast Guard Marine safety
office in Valdez, augmented by the local response community, the
State of Alaska’s response agencies, the regional response team
(RRT), and additional Coast Guard district resources, could not ade-
quately battle a spill of this size. Emerging environmental and political
issues exacerbated the situation. Unfortunately, no plan preexisted to
accommodate the response prosecution and support of a spill of this
magnitude—a spill of national significance (SONS). One of the most
pressing issues became the need for a crisis management organization
of sufficient size and stature to implement a credible response effort
quickly and effectively.

An ad hoc organization was created, through trial and error, by the
federal on-scene coordinator (OSC). The organization that eventually
evolved proved functional and forms the basis for the national incident

1. Opinions or assertions expressed in this paper are solely those of the
authors and do not necessarily represent the views of the U.S. govern-
ment.

task force (NITF). Hindsight points out two organizational deficits in
the Exxon Valdez response.

e When the decision was made to create a ‘‘super’ response organi-
zation, there was no preexisting plan to implement it. The specifics
of the organization were unknown, just that something was
needed and it had to be big. There was no organization scheme, no
implementing procedures, and no standard operating procedure.

e It took several months to develop and implement a coherent
national strategy to deal effectively with the issues and to prioritize
the scarce resources in concert with that national strategy.

An outgrowth of the public concern that grew during the Exxon
Valdez response is the expectation that the United States will be better
prepared when the next such spill occurs, Congress mandated, through
the Oil Pollution Act of 1990, that industry and government be better
prepared. The SONS protocol serves to satisfy this national expec-
tation.

Spills of national significance

A spill of national significance (SONS) is defined as “one which
greatly exceeds the resource capability within the district/region to
deal with the incident; a spill which, due to its size, location, actual or
potential impact on the environment, and/or the complexity of the
response, requires extraordinary coordination of federal, state, local
and responsible party efforts to contain and clean up.”

Implicit in the above definition and clearly among the significant
factors in classifying a spill as a SONS are:

* A high level of political and media interest,

» Positive control of the event is beyond equipment and person-
nel available to the federal OSC and surrounding Coast Guard
district,

® State governor(s) request(s) designation or concurrently gover-
nor(s) request(s) of president to declare a major disaster or emer-
gency as a result of a spill,

® Significant public concern and demand for action by parties associ-
ated with the event,

® Protracted period of discharge and/or expected cleanup,

# Significant impact upon or threat to: wildlife, population, econ-
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omy, property, public health and welfare over broad geographic
area, and
® Multiple OSC zones/districts/international borders affected.
The Exxon Valdez is clearly a benchmark for a spill of national
significance. The Mega Borg, American Trader, and World Prodigy
incidents, while clearly of national interest, probably do not qualify as
SONS. The Ixtoc oil well release nearly 15 years ago was probably the
last previous spill of this order that the United States had experienced.

SONS protocol

The intent of the protocol is to create a national-level response
structure that will be quickly implemented and augment the response
capabilities of the predesignated federal OSC. Historically, the OSC
has been the predesignated federal official responsible for the direction
and coordination of the response. The OSC is responsible for ensuring
that these routine functions, common in every spill, are performed. To
accomplish this, national, regional, and local area response structures
must be flexible, permitting appropriate attention to any or all func-
tions as the situation dictates. The OSC, in most spills, performs both
strategic and tactical functions.

While the predesignated OSC is thoroughly familiar with his local
area resources and with the response community, he has neither the
time nor infrastructure to maintain such familiarity on a national or
international scale. The SONS protocol is designed to ensure an or-
derly transition into the SONS organization by bridging between the
OSC’s local response capability and the need, during that rare occa-
sion, for national coordination.

NIC

During 2 SONS, the national response system (NRS) remains intact;
however, due to the complexity of a SONS response, no single individ-
ual can adequately perform the myriad of duties required of an OSC.
To meet the demands imposed on an OSC during a SONS, an NITF is
implemented to support the OSC in the strategic management of the
spill, to acquire resources from national and international sources and
allocate them according to the national strategy, and to serve as a
buffer between national issues and the OSC tactically managing the
cleanup. Key positions in the NITF organization include:

National incident commander (NIC). In charge of the task force is
the NIC. For spills occurring in the coastal zone of the United States,
the commandant of the Coast Guard may designate a SONS, activate
the NITF and designate one of the Coast Guard’s vice admirals as the
NIC. For spills occurring in the inland zone, the administrator of the
EPA has the responsibility to designate a SONS, activate the NITF and
designate an NIC. (The remainder of this paper will focus on a SONS in
the coastal zone where the Coast Guard has named the NIC.)

The NIC is responsible for directing and coordinating the response
at the strategic level and assumes the duties and responsibilities of the
federal OSC. He will ensure all possible actions are being taken to
clean up the spill, thereby reassuring the public. The predesignated
OSC then assumes the designation of area operations coordinator
(AOC) and directs the tactical response.

Basic tenets of the NITF are a unified command structure and joint
operations. A lesson learned from Exxon Valdez was the need for
“corporate level” representatives from the state(s), responsible party,
and the NIC to reach consensus on a response strategy. Figure 1
illustrates the NITF organization. The unified command organiza-
tional elements are depicted as triangles. State and responsible party
representatives assigned to the NIC triangle must have absolute deci-

NATIONAL
INCIDENT
NRT ALTERNATE COMMANDER
Program Managers NIC -« — >
ecutive Agencies
Congress
* - Responsible Party State :
: ADVISORY STAFF
+ Chief of Staff <« — — — | ART
{COS) gegional Interest
o Y roups
Crigis Action Distict Support
(CAC)
USCG HQ
¢ HQ Liaison Officer
«— — — — > HEALTH & SAFETY
Y
| 1 —~ | ]
SUPPORT OPERATIONS EXTERNAL AFFAIRS STRATEGIC LOGISTICS FINANCE
DIVISION DIVISION PLANNING DIVISION DIVISION
DIVISION

JOINT
OPERATIONS
CENTER

(oc)

Direct Command Link

__ Advisory / Support /
Information Transfer

Unified Command
Element

AREA OPERATIONS
COORDINATOR

AOC)

Figure 1. Incident task force organization for spill of national significance
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sion-making authority and are envisioned to be the senior state envi-
ronmental and senior corporate representatives. This team would
come together daily, or more often, and promulgate a national re-
sponse strategy, and resolve such issues as strategic resource use and
site cleanup. It is anticipated that consensus will be reached in the
majority of issues. However, if occasionally consensus is not reached
among the team, then the NIC will assume his statutory role as federal
OSC and direct the decision.

Chief of staff. The position of chief of staff will be filled by the
commanding officer of the National Strike Force Coordination Center
(NSFCC). That person brings cleanup management expertise, current
technical familiarity with response techniques, and relationships with
other agency/international/academic response communities. The chief
of staff is the principal advisor to the NIC on spill response strategy.
The chief of staff is the link with the Coast Guard crisis action team
(CAT) and liaison with the incident specific chairmen of the national
response team and the regional response team, the scientific support
community, AOC operations, and external affairs. The chief of staff
manages day-to-day activities of the NITF staff.

National incident task force staff. The NITF is also comprised of a
number of staff elements to manage and coordinate its responsibilities
effectively. Its organization is patterned after the incident command
system (ICS) and is very similar to AOC, state, and industry response
organizations. This will facilitate rapid implementation during a SONS
event and encourage the formation of unified command elements. The
major staff components include support operations, strategic plan-
ning, logistics, and finance. In addition to these standard ICS ele-
ments, an external affairs division has been added to deal with the
heavy anticipated public affairs and protocol workload.

As stated before, the NITF organization provides for unified opera-
tional and support elements wherever possible. The efficiencies real-
ized from shared resources and personnel as well as the intangible
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benefit of commonality of purpose will significantly enhance the spill
response. Unified command elements include those that follow.

Joint operations center (JOC). Attached to support operations, the
JOC is the command, control and communications center for the
NITF’s information needs. Staffed by Coast Guard, other federal
responders, state, and spiller representatives, the JOC maintains nec-
essary status boards, directs vehicle, vessel, and aircraft movements,
and maintains the reference library.

Joint information bureau (JIB). Attached to external affairs, this is
the single location for media information dissemination. The JIB co-
ordinates media releases for all response entities, federal, state, and
spiller regarding the cleanup. It is critical to present to the public the
unified nature of the cleanup and diminish stray stories that are at
cross-purpose to the organization’s strategic goals. The JIB can also
provide regular reports for internal organization and attached agency
use.

Joint transportation center (JTC). Attached to logistics, this center
acquires and maintains all transportation resources, regardless of
mode, attached to the NITF.

Area operations coordinator (AOC). The predesignated federal
OSC is the most qualified individual having the requisite local knowl-
edge of the response area and political and industry contacts to initiate
and sustain a cleanup operation. To utilize effectively the talents,
relationships, and coordination skills developed by the OSC during the
area contingency plan development process, all predesignated OSCs
within the region or district affected will assume the role of area
operations coordinators for tactical response operations, including
identification of response priorities, consistent with the national re-
sponse strategy, and deployment and operation of response resources
as allocated by the NIC within their respective zones. Figure 2 illus-
trates the AOC response organization and lists functions to be included
in each organizational element.

AOC

AREA
OPERATIONS
COORDINATOR

HEALTH / SAFETY
PUBLIC AFFAIRS
HISTORIAN
I | I I
LOGISTICS PLANNING OPERATIONS FINANCE
¢ Procurement * Strategy / Tactics * Salvage + Contracts

* Transportation
+ Berthing

« Training

* Volunteers

¢ Equipment
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Figure 2. Area operations coordinator's functional organization
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Crisis action center (CAC). In the event of a SONS, the CAC should
be activated at the request of the head of the Coast Guard’s Office of
Marine Safety, Security, and Environmental Protection (G-M). The
CAC serves as a filter and funnel to the NITF. It should be tasked as a
clearinghouse for all support requirements for the NIC. This “one-stop
shopping” is viewed as a critical requirement. The CAC should take
the NIC support requests and forward them to the appropriate Coast
Guard program manager for action. Additionally, requests for infor-
mation about the spill response, from inside and outside the Coast
Guard, should filter through the CAC for forwarding the NITF. The
NITF has a billeted position of headquarters liaison that will serve as
the focal point for this information exchange. History has shown an
enormous need for data from media, Congress, other federal agencies,
and Coast Guard program managers. The NITF must provide regular
information back to the CAC. The CAC, in turn, should coordinate
information requested of the NITF.

NRT/RRT liaison

The roles of the national response team (NRT) and the regional
response team (RRT) remain very important. In the SONS organiza-
tion, the incident-specific chairman of the NRT should assemble the
NRT on scene for a short time, to gain first-hand appreciation of the
magnitude and impact of the spill, and then return to Washington,
D.C., and receive tasking from the CAC for the duration of the
response effort. The chief of the Coast Guard’s Marine Environmental
Protection Division (G-MEP) will assume incident-specific chairman-
ship and be the principle advisor to G-M. The NRT is an advisory
group that addresses national policy issues and supports response
operations as opposed to assuming an oversight role.

The RRT should assemble support for the OSC as described in the
NCP. During implementation of the NITF, the RRT continues as a
tactical support group to the AOC(s). Once the NITF is fully func-

M (0732290 053054k 977 W

tional, the chief of staff becomes the liaison between the RRT(s), the
AOC(s), and the NITF.

Finally, the RRT should not be superseded by the NRT. The func-
tions of both, as outlined in the national contingency plan, are impor-
tant, distinct and must be respected.

Training and exercises

The greatest danger in any response organization for infrequent
disasters is to be unprepared when efficient and effective response is
critical. The NITF will require a high level of commitment to qualify
members and periodically exercise the organization. With frequent
transfers of personnel throughout the federal government, qualifica-
tion of members assigned to the NITF will be a constant challenge.
Pools of subject-matter experts will need to be developed and tracked
since one can expect that subsequent assignments will involve the same
type of expertise. The NSFCC has been tasked with overall manage-
ment of the training and qualification program for the SONS organiza-
tion and with evaluation of the preparedness of the NRS. Evaluation of
SONS preparedness will be incorporated into a national exercise pro-
gram that is under development.

Conclusion

Effectively responding to a spill of national significance requires an
innovative, practical organization that can be rapidly implemented as
appropriate to develop a national response strategy, acquire necessary
resources to carry out that strategy, and proactively deal with the many
petipheral national issues. Through the development of a SONS proto-
col and the predesignation, training and exercising of a national inci-
dent task force, the nation will be better prepared to respond to a next
Exxon Valdez spill.
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DEVELOPING STANDARDIZED FACILITY CONTINGENCY PLANS

David A. Davidson
Texaco, Inc.
P. O. Box 509
Beacon, New York 12508

ABSTRACT: Texaco consists of several operating departments that are,
in effect, independent companies. Each of these departments is responsi-
ble for complying with all environmental laws and regulations. This
includes the preparation by each facility to respond to an oil spill at that
location. For larger spills, however, management of the response will rest
with corporate regional response teams. Personnel from all departments
make up the regional teams.

In 1990, Congress passed the Oil Pollution Act. In 1991, the U.S.
Coast Guard began developing oil spill response contingency plan
regulations, which they are still working on. Meanwhile, four of the five
west coast states have also passed laws requiring contingency plans.
(Only Hawaii has chosen to wait and see what the federal regulations will
entail.) Three of the states have already adopted regulations. Given these
laws and regulations, along with its corporate structure, Texaco ad-
dressed the need to standardize local facility plans as well as its response
organization.

This paper discusses how, by working together, the Texaco corporate
international oil spill response staff and the Texaco western region on-
scene commander developed:

o A standard contingency plan format crossing corporate boundaries

and meeting federal and state requirements.

® A response organization applicable to any size facility or spill.

® A strategy to sell the standard contingency plan and response

organization to the operating unilts.

Mid-1990 to the end of 1992 found the passing of major oil spill
response and prevention legislation at both the federal and state levels.
At the federal level, we have the Oil Pollution Act of 1990 (OPA 90).
The west coast states of Alaska, Washington, Oregon, and California,
not wishing to wait for federal action, passed their own prevention and
response laws. Each of these states requires facilities to have a compre-
hensive oil spill contingency plan. In addition, each requires the com-
pletion of such plans before the OPA mandated deadline. (This is as of
the writing of this paper. California may require a later submission
date.)

Complying with state and federal laws when writing facility contin-
gency plans can be difficult. For example, Washington State requires in
WAC 173-181-065(3):

A plan shall be approved if . . . it demonstrates that when imple-

mented, it can: (a) To the maximum extent practicable, provide

for prompt and proper response to and cleanup of a variety of

spills . . .

Prompt and proper response in Washington, we are told in their
Manual for Review of Facility Oil Spill Contingency Plans, is the
maximum volume of oil that response equipment can recover in 24
hours multiplied by an efficiency factor of 20 percent. The resulting
figure should be at least 5 percent of the worst case spill or 500,000
gallons, whichever is less.? The Coast Guard, meanwhile, is consider-
ing using set caps. Not knowing what these caps for facilities will be
negates any comparison to Washington’s requirements. However, if
the federal caps end up being inflexible, requirements could easily be

different between the state and the Coast Guard as to how much
equipment must be available. California, meanwhile, is considering
caps that will likely be more stringent than the Coast Guard’s.

As with most major companies, Texaco’s response structure consists
of multiple tiers. Tier Lis the local, or facility, team, which provides the
initial notifications and response when a spill occurs in its area of
operation. For most minor spills, the local team will oversee the entire
cleanup operation, normally taking no more than a day or two.

Texaco’s Tier II consists of six regional response teams: Western,
Gulf, and Eastern U.S. teams and Latin America/Western Africa,
Europe, and Middle East/Far East teams. For larger spills and special
situations, Texaco will activate one of the regional teams to manage
response operations. -

Each of the domestic teams consists of about 80 Texaco personnel -
who fill some 35 team positions. Should a spill occur requiring the -
services of only a few specialists from the regional team, the on-scene
commander (OSC) will activate only those specialists. Upon arrival on
site, the OSC will place the team member into the appropriate position
on the organizational chart. I'll discuss how we handle this later.

Tier 11T is the Texaco national team, which consists mainly of corpo-
rate level personnel who will help manage responses that are beyond
the capability of the regional team. Like the regional teams, we can
also call upon the national team to help in special circumstances.
During a major spill response, personnel from all six regional teams
and the national team are available.

The west coast contingency plan project

Spill team organization is a key part to making an effective response.
Before OPA 90, Texaco’s regional and national teams were horizon-
tally structured, with most positions reporting directly to the respective
on-scene commander (Figure 1). As a result, the OSC had difficulty in
effectively managing overall spill response operations during incidents
or drills. This problem obviously needed correcting. There was also a
lack of continuity between facility (local) contingency plans and the
regional ones. To remedy this we started our west coast contingency
plan project.

Step 1: Reorganizing the team. We first restructured the western
region response team by modifying the incident command system
(ICS) to fit Texaco’s needs. We began with the ICS structure used by
British Petroleum during the American Trader spill off Huntington
Beach, California.! After careful analysis, we identified a few addi-
tional positions, changed some job titles, and shifted positions around
to fit Texaco’s business organization better (Figure 2). The result is an
organization following the lines of the incident command system,
dovetailing with the unified command structure, and easy for Texaco
personnel to fit into. We can expand or reduce this organization as
needed. This last item was very important since we wanted to take the
regional team organization and adapt it to each facility’s needs.

To make a response more efficient, we felt there should be little
difference in our spill response organization, regardless of facility or
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Figure 1. The old Texaco Western Region response team organization

spill size. For example, a small sales terminal may only have five people
on their response team. The facility designates one as the OSC. The
other four fill the director’s positions found on the regional organiza-
tion chart (Figure 3). Each of these individuals, however, is responsible
for all the jobs that fall under that particular director’s position. The
local team thus covers all the positions identified on the regional team.
The facility's contingency plan reflects this in the job descriptions. Asa
result, this size facility may feel comfortable responding to spills of 25
barrels or less. Anything over that amount, or any spill that creates
special problems, results in activating appropriate members of the
regional response team. Upon their arrival, these regional team mem-
bers fit into the facility’s response organization by having their specific
job function added under the appropriate supervisor.

To show how this works, let’s assume a small spill occurs at a sales
terminal having a facility response team organized as described above.
For this spill, there are no sensitive areas threatened and no media
interest; and the cleanup will only take a day or two. The facility team
can easily manage this response. Should a reporter for the local paper

call, the team member assigned as the command staff coordinator
would handle the call. Let’s say, though, that the spill threatens an
endangered species. This may be beyond the capabilities or expertise
of the facility’s environmental, health and safety coordinator. In addi-
tion, because of the threat to wildlife, media interest may be strong. In
this case we activate the regional public and government affairs man-
ager, wildlife preservation coordinator, sensitive area advisor, environ-
mental health and safety director, and regional OSC to supplement the
facility team. The local spill team’s organization easily expands to
accommodate the regional team members (Figure 4). Since we are
using the incident command system, the regional personnel know
where they fit in, who they report to, and what their specific jobs are.
The local team members continue-to cover all other job respon-
sibilities.

Step 2: Developing contingency plan guidelines. Our next step was to
visit each coastal facility to listen to its spill response concerns and
needs. This was done in the early part of 1991. These visits resulted in
written guidelines to help facility planners develop and write a spill
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Figure 3. Small facility spill response organization

response contingency plan. Texaco’s international oil spill response
(IOSR) staff developed a set of corporate guidelines, in May 1991,
which included an outline for such a contingency plan. With the
guidelines completed, it was time for the next step—a model plan. This
required coordination between the IOSR staff, regional OSCs, and
facility managers/OSCs.

Step 3: Developing a model contingency plan. Each of Texaco’s
domestic regional teams has a task force consisting of management
level personnel from each operating department. These task forces
help the regional OSC develop response plans and resolve issues in
dispute. The Western Region OSC suggested to his task force that a
contractor produce the model plan. We would base the model plan on
an actual plan for one of Texaco’s west coast facilities. In addition,
negotiations with the contractor would offer later plans to other facili-
ties at reduced costs. This approach provides multiple benefits. First,
each facility has the option of having its plan written by a reputable
contractor. The facility saves money because of the negotiated reduced
cost. It also saves time because it wouldn’t have to go through the long
bidding process. Texaco ends up with a set of standardized facility
response plans. Standardized plans make it easier for Tier I and Tier
Il members to assist in responding to a facility spill. The task force
quickly backed the proposal.

Selecting a reputable contractor was straightforward. We identified
10 firms ranging in size from one-office operations to industry giants.
All were well qualified to produce a solid oil spill response contingency
plan. Prices for the model plan ranged in cost from unreasonable to out
of this world. Our first priority was identifying a contractor willing to
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Figure 4. Expanded small facility response organization (* denotes
regional team member)

work closely with us in developing a Texaco plan. Many contractors had
generic plans they used to help cut costs; but a generic plan did not
interest us. We also found that more than one contractor equated spill
prevention, control and countermeasures (SPCC) plans with oil spill
response contingency plans. Other areas considered included actual oil
spill response experience, capability to do multiple plans, oil spill
contingency planning experience, capability to meet deadlines,
graphics and mapping capabilities, understanding of state and federal
laws. After considering all these requirements, we considered costs.

After selecting a contractor, we needed to identify a facility to act as
the guinea pig. Because we were creating this model plan from scratch,
we knew its cost would be significantly higher than later plans. We
anticipated that the lower cost of later plans would make it difficult to
find a facility willing to be first. To overcome this, JOSR and the
Western Region OSC agreed to share in the cost. Soon after, Texaco’s
Los Angeles refinery (which includes a marine terminal in Los Angeles
Harbor) graciously volunteered.

In December 1991, we held our first meeting at the refinery to define
the process to use in developing the model plan. For the project to be
successful, key refinery personnel, our Western Region OSC, and the
IOSR staff would have to work closely together. Texaco could not sit
back and let the contractor do all the work. To accomplish this we
would have the contractor work directly with the Western Region OSC
and the refinery point of contact. The IOSR staff would coordinate the
project and review of the plan overall. With this much involvement, we
were able to solve many continuity concerns.

Our first concern was to have standardized plans. The IOSR staff
had been working on this issue for some time. As previously stated, it
had developed a set of guidelines to help each facility in the develop-
ment of its specific plan. The guidelines included an outline for a
contingency plan; but because of Texaco’s corporate structure, the
IOSR staff could only recommend that each facility follow the guide-
lines. By having the Western Region OSC and the IOSR staff working
with the facility and the contractor, we were able to convince each
facility to adopt a standard format. This entailed many phone calls and
meetings, especially by the Western Region OSC, but the results were
well worth it.

Some minor problems came to light when presenting the model plan
to other facilitics. While most bought into the project readily, a few
didn’t. Those dissenting had problems with creating new and compre-
hensive contingency plans when the largest spill they ever had was only
a couple of barrels. We pointed out that it wasn’t a good idea to base a
facility’s spill response preparedness on its largest spill to date. If this
reasoning hadn’t been successful, we were ready to revert to the old
tried and true: “the government agencies are requiring comprehen-
sive, worst case scenario based contingency plans.” Thankfully, we
never had to use this, although we did mention it to back the first
argument.

Our second concern was to have each facility’s plan dovetail with the
Western Region contingency plan. By having the Western Region OSC
working directly with each facility and the contractor, we were able to
ensure this. In addition, with their reviews, the IOSR staff provided a
quality check on the dovetailing of the plans.

Also of concern was facility personnel knowing what information
was going into the plan. When we approached the personnel at each
facility with the project, we stressed the importance of their involve-
ment during the development of their plan. The natural tendency was
to allow the contractor to do all the work and not look at the plan until
the submission of the final draft. Again, by working closely with the
facility and the contractor, we were able to overcome this tendency.

Next, we wanted to be sure to meet all state and federal laws and
regulations. This was the most difficult part of the project, since most
of the regulations haven’t been written yet. When the project began,
only Washington State had regulations in place and a set of guidelines
available. We also knew of the involvement of Alaska, Washington,
Oregon, and California with the States/BC Task Force. This task force
had formed a strong communications link among the west coast states.
Given this, we were reasonably sure the regulations eventually devel-
oped by each state would be somewhat compatible. Oregon has since
adopted regulations nearly identical with Washington’s, In addition,
Washington and California are actively involved in the federal negoti-
ated rule-making process. This involvement has allowed them to gain
valuable insight as to what direction the federal regulations will eventu-
ally take. Given all this, we decided to use the Washington regulations
and guidelines in developing our model plan, realizing that we’ll have

Documents

Copyright American Petroleum Institute
Provided by IHS under license with API

No reproduction or networking permitted without license from IHS Not for Resale


http://www.avadocuments.com/doc/api-publ-4580-1993-scan
http://www.avadocuments.com/doc/api-publ-4580-1993-scan

BN 0732290 0530551 234 WA

to go back and make some corrections. We feel quite confident that
these changes will only be minor.

Finally, the customers—the facility and Western Region response
team members—need useful information in the plan. We never lost
sight of the main purpose of having a facility oil spill response contin-
gency plan: to prepare Texaco for responding to any spill at our facility
quickly, efficiently, safely, and with the least amount of damage to the
environment. We will ensure that we meet all regulatory obligations;
but this is a secondary goal. If we don’t exactly follow the agency
recommended format, so be it. Team members using the plans will
need certain information quickly and accurately. In an emergency we
don’t want our responders wasting valuable time thumbing through a
manual filled with extraneous information that’s only there to satisfy a
regulatory requirement. To help the responder, we placed most of the
nonemergency information in appendices. It follows, however, that if
we meet our primary goal, we will also meet our secondary goal.

Conclusions

‘We completed the major part of the work on the model plan format
in March 1992, In the meantime, we knew the State of Washington
deadline for facility plan submittal was May 5. Given this, we began
work on our Puget Sound plant and Seattle terminal contingency plans
concurrently. We began gathering the necessary data on the two facili-
ties in January. In March we began plugging this information into our
just completed model plan format. Using this format, we easily com-
pleted both plans before the deadline. The Washington State Depart-
ment of Ecology has accepted both plans and is currently doing their
formal review of each.

We are now developing other plans, using the model plan format, for
our Portland, Oregon; Richmond, California; Honolulu and Hilo,
Hawaii, sales terminals; our Bakersfield, California, refinery; and our
Kemn River and offshore California producing fields. We expect to
complete these plans by December 31, 1992, well before the OPA 90
contingency plan requirements go into effect.

All these plans meet the goals discussed above. Each follows the
standard format and dovetails with the Western Region plan. In addi-
tion, each facility has adopted our modified incident command system.

Finally, we estimate a savings of nearly $100,000 in overall contrac-
tor cost. The savings come mostly from using the one standard format.
‘When one considers the additional cost of each facility bidding out the
job, hiring its own contractor, and developing its plan from scratch, the
savings are even greater.

Our next step is to begin testing the new plans. We have a major spill
response exercise scheduled for September 1992, at the Los Angeles
plant. The exercise will test how easy the local facility spill team
members find the plan to use, and how well it actually dovetails with
the regional plan.

Without the concerted effort by all parties associated with this
project, we would not have come as far as we have. By visiting each of
our facilities, Texaco’s IOSR staff and Western Region OSC were able
to learn of each facility’s problems and concerns. With this understand-
ing, we were able to sit down and develop a strategy for meeting federal
and state laws and regulations while also meeting the requirements of
the local facilities. This cooperation resulted in standardized facility
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plans that will make it much easier for Texaco to respond quickly,
safely, and efficiently to a spill incident.

There is one other important point to make. Several times I have
mentioned that we wanted to meet all federal and state regulations.
Meeting regulations that are still under development is obviously a
difficult goal. To overcome this, Texaco has taken an active role in
promoting a positive working relationship with the government agen-
cies involved in pollution response. We have done this in many ways.
Members of the IOSR staff are participating in federal negotiated rule
making. Our Western Region OSC is participating with the California
rule-making process. The Western Region OSC and the IOSR staff
attend many of the Region IX (southwest including California) and
Region X (northwest including Washington and Oregon) regional
response team meetings. In addition, our Western Region OSC has
attended the annual State’s/BC Task Force meeting. By attending
these forums, we are able to follow closely the development of the
various federal and state requirements. This has contributed to our
analysis of which direction the final federal and state regulations will
take. As a result, we are confident of the acceptance of our basic plan
format. A side benefit of attending regional response team meetings is
that we now know who the key government players are and they know
who we are. Should an incident take place, there won’t be any fumbling
around trying to figure out who’s who or what to expect from each
other.
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ENHANCING CANADA’S SPILL RESPONSE CAPABILITY:
OIL SPILL EQUIPMENT REQUIREMENTS
FOR A 10,000 TON RESPONSE CAPABILITY

Wayne Halley
Canadian Coast Guard
Emergency Operations
P.O.Box 1300
St. John’s, Newfoundland AIC 6HS8, Canada

John Latour
Canadian Coast Guard
Environmental Response and Emergency Planning
Ottawa, Ontario K1A ON7, Canada

ABSTRACT: Qil spills in the past several years have focused consider-
able attention and public concern on marine environmental issues. The
Public Review Panel on Tanker Safety and Marine Spills Response
Capability and a Government of Canada internal review, coupled with
independent studies, highlighted the fact that Canada’s existing spill
response capability requires improvement. Among its conclusions, the
panel report recommended that a figure of 10,000 tonnes (metric tons, t)
be used for planning the establishment of a response capability in each
Coast Guard region.

The study identified in detail the equipment needed to respond to a
10,000 ¢t oil spill by examining four areas: the operating environment,
containment and recovery equipment, the temporary storage of recov-
ered oil and water, and the support equipment needed to provide an
efficient operation.

Oil spills in the 1ast several years have focused considerable attention
and public concern on marine environmental issues. Accidental spills,
as well as the intentional discharge of oil, are chronic problems in the
marine transportation industry. The Public Review Panel on Tanker
Safety and Marine Spills Response Capability and a Government of
Canada internal review, coupled with independent studies, have high-
lighted the fact that Canada’s existing spill response capability requires
improvement. Among its conclusions, the panel report recommended
that a figure of 10,000 tonnes (metric tons, t) be used for planning the
establishment of a response capability in each Coast Guard region, and
that improvements should be funded and operated by the private
Sector.

A Canadian Coast Guard working group was given the task of
determining what equipment was needed to respond to a 10,000 t oil
spill. The work group focused on four areas: the operating environ-
ment, containment and recovery equipment, the temporary storage of
recovered oil/water, and the support equipment.

In considering the operating environment, we developed three spill
models: one for unsheltered waters, one for sheltered waters, and one
dealing with shoreline treatment. Unsheltered waters, primarily off-
shore, require ships or large boats to support operations. In sheltered
waters, operations can be carried out with minimum disruption by
weather or sea state. Small craft (20 to 30 ft boats and 40 to 50 ft self-
propelled barges) can operate safely in this environment. Shoreline
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operations are conducted primarily in the intertidal zone between
maximum low tide and maximum high tide, including the back shore
area affected by storm conditions. Some on-water capability is re-
quired during shoreline treatment operations due to the rise and fall of
the tide and from flushing of oil from the shore.

This paper provides the details of equipment required to respond to
a 10,000 ¢t spill in each individual operating environment. However, in
reality a 10,000 t oil spill could effect all three environments simul-
taneously. Therefore, in developing a response plan for a particular
geographic area, it is first necessary to determine the percentage
division of operating environments that reflects the normal environ-
mental and geographic conditions of the region. For example a geo-
graphic area of response may require 20 percent of the response for
unsheltered waters, 30 percent for sheltered waters, and 50 percent for
shoreline treatment operations.

Determining the quantity of containment and recovery equipment
required to respond adequately to a 10,000 t marine oil spill is a
complex undertaking. The operating environment, type of oil, geogra-
phy, and remoteness of the incident are some of the factors affecting
the task. In addition, performance data on oil spill equipment—docu-
mented during actual incidents—is often incomplete or inconsistent,
and, particularly in the case of skimmers, differs considerably from the
manufacturer’s rating. To estimate equipment performance, it is nec-
essary to rely on operational experience supplemented with some
reasonable planning assumptions.

The quantity of containment equipment needed was calculated by
determining that 100 t of oil is contained by 500 meters of boom
deployed in a circle if the oil is S mm thick. Therefore, 50,000 meters of
boom, in 500 meter deployments, is needed to contain 10,000 t of oil.
However, oil will normally be contained in an enclosure consisting of
both boom and shoreline. Therefore, in reality the amount of boom
required to contain 10,000 t of oil is 35,000 meters (Appendix I).

The number of skimmers required in a cleanup operation depends
upon many factors. First of all, there are many types of skimmers.
While they appear to use a wide variety of methods to recover oil from
the water’s surface, they can generally be grouped into four categories:
weir, belt, disc, and vacuum. Their operating efficiencies vary widely
depending upon the environmental conditions and the type of oil
encountered.

Manufacturers rate skimmer capacity based on test tank perfor-
mance only. This rating generally corresponds to the maximum output
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of the skimmer discharge pump. However, over the life of an oil spill a
variety of conditions are encountered. The properties of oil on the
water’s surface change with time due to evaporation, dissipation, and
emulsification. The spreading slick increases travel time between
cleanup sites, interim storage centers, and the base of operations,
which in turn, reduces actual skimming time. In addition, operator
error, down time for maintenance, and lack of tank space for recovered
oil could further reduce skimmer efficiency. As a result, the skimmer’s
capability to recover oil is not the same as the skimmer’s rated capac-
ity; and the per-hour recovery rate, when prorated over the life of the
spill, is greatly diminished.

While extensive test data are available on some skimmers, the
absence of a universal test protocol that considers such things as the
changing properties of the oil, environmental conditions, and logistical
problems prohibits assigning realistic oil recovery rates. The American
Society For Testing And Materials (ASTM) is developing a test proto-

col by which all skimmers can be tested and rated. In the interim, a’

derating factor must be applied to the manufacturer’s rated capacity if
the skimmers’ recovery rates are to form the basis for determining the
number required for oil spill response operations. For planning pur-
poses, all skimmers were derated to 20 percent of the manufacturer’s
stated recovery rate, and calculations were based on a 10-hour opera-
tional day.

Temporary storage of recovered oil/water mixtures presents many
problems. For planning purposes, the skimmers were derated to 20

percent of the manufacture’s rated capacity; but during actual opera-

tions, they discharge at 100 percent capacity. A high percentage of the
recovered oil/water mixture is water. Decanting is a slow process
requiring storage capacity far in excess of the amount of oil spilled.

Primary storage is required at the skimmer. Fifty t capacity barges
were chosen for this purpose because of their ease of handling by
smaller boats and their transportability by land to the spill scene. To
maximize storage capacity for recovered oil, secondary storage capac-
ity is required. Here the recovered oil/water mixtures are deemulsified
and the water decanted. These secondary interim storage centers must
be equipped to process at the rate of 100 percent of the hourly recovery
rate of the total number of skimmers.

The amount of support equipment needed for sheltered and un-
sheltered waters depends on the number of skimmers. The amount of
support equipment needed for shoreline treatment operations is based
on the number of workers required. Details regarding support equip-
ment are provided in the remainder of the paper.

A preliminary costing of the equipment requirements concluded
that an investment of approximately $25 million is required to have a
pollution countermeasures capability to address a marine spill of
10,000 t. This cost estimate is based on using a mix of equipment from
each operating environment.

This paper identifies the types and quantities of: containment and
recovery equipment, water craft, temporary storage requirements for
recovered oil/water, and miscellaneous support equipment needed to
provide an efficient operation.

Planning assumptions

To determine the equipment and resources needed to respond to a
10,000 t oil spill, it is necessary to make some practical assumptions
based on field experience, known performance, and other relevant
factors.

¢ Equipment would be designed for oil and oil products as defined

by Marpol.
¢ Equipment to be used during recovery operations in unsheltered
waters must be designed for, but not limited to operations in
Beaufort Force 5: wind, 20 kts; wave height, 2 meters. .

® When developing the specifications for equipment, consideration
should be given to portability; that is, how will the equipment’s
size and weight affect its transportation by air, land, and/or sea to
the equipment staging area for the oil spill, or to the actual site of
the spill.

® Response strategies are based on the use of vessels and aircraft of

opportunity as detailed in the response plan. A list of suitable
vessels will be maintained in the response plan, and updated every
six months.

® An average operational day is 10 hours. This time frame is based
on the average of seasonal lengths of day and health and safety
concerns.

® Recovery in unsheltered waters would be completed within 10
operational days.

® Recoveryin sheltered waters would be completed within 30 opera-
tional days.

¢ Shoreline treatment would be completed within 365 calendar
days.

o For planning purposes, emulsification is offset by evaporation and
natural dispersion.

o Dispersants have not been considered as a countermeasure tech-
nique in this paper. Equipment for dispersant application will be
addressed as a separate issue.

® Provision for in situ burning has not been made in this paper.
Burning oil on water techniques are still being developed. Re-
search projects are presently studying the feasibility of this tech-
nique.

® The salvage of the ship or any remaining cargo is not addressed in
this paper.

® Response strategies are based on the use of industry and govern-
ment technical and environmental services.

® Response capability and strategies for the Arctic will be addressed
as a separate issue.

o All fractional results of calculations are rounded upward.

Unsheltered waters

Objective. To recover 10,000 metric tons (t) of weathered oil from
unsheltered waters in 10 days

Response strategy. Ship-mounted sweep and skimming systems will
be used to recover the oil. Thirteen such systems will be required.
Operations in unsheltered waters will be conducted from ships capable
of operating safely in this environment, large ships (offshore supply
vessels) are required for operations more than 40 kilometers from
shore and smaller boats (65 to 100 ft fishing vessels) may be used in
operations within 40 kilometers of shore. These are only two examples,
other ships suited to this type of operation may be used.

The ofishore supply-type vessels, chartered as vessels of oppor-
tunity, will be equipped with a sweep system consisting of boom,
skimmer, and two 25 t settling tanks. Such vessels are chosen for their
on-board storage capacity of more than 100 t. When the vessel’s
storage tanks become filled with recovered oil, skimming operations
stop and the vessel proceeds to a processing/interim storage facility to
discharge the recovered oil. After discharge of the recovered oil, the
ship will return to the spill area and resume sweep and skimming
operations.

The processing/interim storage facilities will consist of a 10,000 t
tanker or barge with the equipment needed to begin processing the
recovered oil/water mixture. The primary processing will deemulsify
the mixture and decant the water.

The fishing vessels, chartered as vessels of opportunity, will be
equipped with a scaled-down sweep system comsisting of boom and
skimmer. As the on-board storage capacity is limited and discharging
at the processing facility would result in frequent interruptions of
recovery operations, floating tanks (50 t dumb barges) capable of being
towed by the vessel are needed. Fifty ton capacity barges were chosen
for their ease of handling by the smaller boats and their transportability
by land to the spill scene. However, because of their limited storage
capacity a minimum of three barges per sweep system is required to
maintain an efficient skimming operations.

A second boat of sufficient size and horsepower is also needed to
shuttle the barges to the processing/interim storage facilities. This
operation is carried out as follows: while one tank is being filled by the
skimmer, one is full and in tow by the shuttle vessel to be emptied, and
the other tank is being emptied at the processing/interim storage
facility.

To gain the greatest efficiency during unsheltered waters operations,
spotter aircraft should be used to locate the oil and direct the ships.

Response equipment. Large, open-sea vessels and smaller, 65 ft
fishing boats may both be needed. The sweep method requires that
vessels used in deploying the system operate at low speeds (1.5 knots)
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for extended periods of time. Variable pitch propeller ships and boats
may be needed to meet this requirement. Availability of such vessels
will need to be identified in response plans.

Large ships must be equipped with a sweep system consisting of
boom, skimmer, jib, and associated equipment. If the oil is concen-
trated and environmental conditions permit, additional boom can be
deployed and the oil recovered in the static mode. Other requirements
include:

e Internal storage, 100 t minimum capacity,

o Settling tanks on deck, 50 t capacity, and

e Qil spill response technicians, 5 per ship.

Small ships must be equipped with a similar, scaled-down sweep
system. Other requirements include:

® (il spill response technicians, 5 per system;

® Dumb barges, 50 t, 3 per system;

o Shuttle tug/system (45 ft fishing boat), 1 per system for towing

dumb barges; and

o Oil spill response technicians, 3 per shuttle tug.

Recovery calculation. Using a skimmer rated by its manufacturer at
40 t per hour, a recovery rate of 80 t per day is assigned for planning
purposes by applying the derating factors of 20% of manufacturer’s
recovery rate and a 10 hour day.

Therefore, if one system has the capability of collecting 80 t per day,
13 systems are needed to collect 10,000 t in 10 days.

Equipment inventory required. Table 1 shows the equipment
needed and its cost.

Sheltered waters

Objective. To contain and recover 10,000 t of weathered oil from
sheltered waters in 10 days

Response strategy. Operations in sheltered waters will be conducted
from self-propelled barges capable of providing a safe working plat-
form for five oil spill recovery technicians (OSRT), a skimmer, and
associated equipment. Landing craft style barges in the 40 to 80 ft
range are most suited for this work because their design permits
working in shallow water. The skimmers are deployed from these
barges and the recovered oil is pumped into dumb barges with storage
capacities less than 50 tons. The dumb barges, when full, will be
shuttled to the processing/interim storage facility by a shuttle tug.

Response equipment.

e Containment boom Type I and II

o Self-propelled barges (30 to 80 ft) S OSRTs per barge

e Dumb barges 50 t

¢ Boats (20 to 30 ft) 3 OSRTs per boat

® Ancillary equipment (lights, generators, etc.)

¢ Portable storage tanks

o Skimmers (assorted weir, rotating disc, rotating belt, and vacuum)

e Chartered shuttle tugs, one tug per 3 dumb barges, 3 OSRTSs per

shuttle tug

Recovery calculation. Using a skimmer rated by its manufacturer at

40 t per hour, a recovery rate of 80 t per day is assigned for planning

Table 1. Equipment inventory required
for response in unsheltered waters

Equipment Number Total cost,
Skimmers c/w associated equipment 13 1,950,000
Sweep systems c¢/w boom, jib, and associ- 13 1,950,000
ated equipment
Ships 4 Charter
Portable tanks, 5,000 gallons (1 per large 4 80,000
vessel)
Fishing boats 9 Charter
Poll-u-tanks (3 per small vessel) 27 2,430,000
Oil spill response technician personnel kit 92 46,000
Total 6,456,000

1. In Canadian dollars
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Table 2, Equipment inventory required
for response in sheltered waters

Equipment Number Total cost,
Skimmers, ¢/w associated equip- 13 1,950,000
ment
Self-propelled barges, c¢/w small 13 2,600,000
crane/derrick
Dumb barges, 50 ton capacity 39 3,900,000
Boats, 20 to 30 ft 13 650,000
Containment boom Type I 21,000 m 2,100,000
Containment boom Type 1I 10,500 m 7,875,000
Type 1 boom accessories (one 114 kits 400,000
kit/200 m)
kit: towing attachments 2
anchoring attachment 2
anchors 2
rope, !/2 in poly 50 m
spare shackles 20
chain, 3/s in 6m
Type II boom anchors 24 50,000
Oil spill response technician person- 104 52,000
nel kit
Processing/interim storage centers 2
Total 19,577,000

1. In Canadian dollars

purposes by applying the derating factors of 20% of manufacturer’s
recovery rating and a 10 hour day.

Therefore, if one system has the capability of collecting 80 t per day,
13 systems are needed to collect 10,000 t in 10 days.

Equipment inventory required. See Table 2.

Shoreline treatment

Objective. To treat 450 km of shoreline, contaminated by a 10,000t
spill, in 300 days

Response strategy. As much of our coastline is inaccessible by road,
shoreline treatment operations will require extensive use of self-pro-
pelled barges. These barges will transport equipment and personnel to
cleanup sites. Where possible, oil stranded on the shoreline will be
flushed off the beach into the water and contained by booms. The oil
will be recovered by skimmers deployed from the self-propelled
barges.

Recovered oil will be transferred into temporary 1,000 gallon stor-
age tanks located on shore. This oil will be collected by self-propelled
barges with 5,000 gallon storage tanks on board, and taken to process-
ing/interim storage facilities.

The processing/interim storage facilities will have the capability of
off-loading oil from the self-propelled barges and the floating storage
tanks (described in the unsheltered waters scenario) using portable
submersible pumps, de-emulsifying equipment, oily-water separating
equipment, and a steam boiler to heat the oil to assist in pumping.

Response equipment.

Containment boom Type I and II (Appendix II)
Self-propelled barges (30 to 80 ft) 5 OSRTs per barge
Boats (20 to 30 ft), 3 OSRTs per boat

Ancillary equipment (lights, generators, etc.)

Dumb barges

Chartered shuttle tugs, one per 3 dumb barges, 3 OSRTs per tug
LCM barges, 5 OSRTs per barge

Skimmers and associated equipment

Portable storage tanks, 5,000 gal

Portable storage tanks, 1,000 gal

Sorbent

Pumps—low pressure and high volume

Pressure washers

Steam boilers
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Rakes
Shovels
ATV c/w trailers
Incinerators, 2 OSRTs per incinerator
Portable air fans
Treatment calculation. If 1,500 meters of shoreline needs to be
treated per day to meet the 300 day objective, and, one oil spill

Table 3. Equipment inventory required for response along shoreline

Equipment Number Cost Total cost,
Self-propelled barge 1 200,000
Pumps (low pressure and 5 20,000
high volume)
Pressure washers 2 10,000
Skimmer 1 50,000
Dumb barges, 50 t capac- 3 300,000
ity
OSRT personnel kits 25 12,500
296,000
Total for 13 teams 3,848,000
LCM barges c/w small 4 2,000,000
crane or derrick
Portable tanks, 5,000 gal 4 40,000
OSRT personnel kits 20 10,000
2,050,000
Other equipment
ATVs c/w trailers 15 150,000
Boats (20 to 30 ft Boston 15 750,000
Whaler type)
Incinerators 15 1,000,000
Portable air fans 50 250,000
Rakes 250 2,500
Shovels 250 2,500
Boom' Type I c¢/w 21,000 m
accessories
Boom Type 1I 10,500 m
Sorbent
100,000 plastic bags 500,000 15,000
Processing/interim storage 2
centers _
Total 8,068,000

1. In Canadian dollars

B 0732290 0530555 98T M

responder can clean 6 meters of shoreline per day, then 250 oil spill
responders can treat 450 km of shoreline in 300 days.

If each team consists of 18 oil spill responders, 13 shoreline treat-
ment teams will be required.

Equipment inventory required. Thirteen shoreline treatment teams
will be required. Each shoreline treatment team will consist of 18 oil
spill responders (beach crew), 2 supervisors, 5 OSRTs (barge crew),
and the equipment listed in Table 3.

The equipment needed for the secondary, interim storage/process-
ing center and other support activities is shown in Table 4. Contract
agreements must be made for tractor trailers, aircraft (transport and
surveillance), vessels of opportunity, and labor.

Appendix 1
Boom containment calculation

Containment boom, 500 meters long, deployed in a circle

C=nud V=ma?xh
500 meters = 3.14 x d = 3.14 x 80°> x .005 meters
d= 500 = 100 cubic meters
314
d = 159.23
r = 79.61 ~ 80

The volume of oil, with average thickness of 5 millimeters, that can
be contained in 500 meters of boom is 100 cubic meters.

Then 50,000 meters of boom deployed in 500 meter deployments
will be required to contain 10,000 tons.

But if the oil will be contained in an enclosure consisting of a length
of boom and the shoreline; and assuming that the average enclosure is
composed of 70% boom and 30% shoreline, then the containment
boom required would be:

50,000 meters X 70% = 35,000 meters.

Appendix 11
Boom deployment breakdown

Estimated
Table 4. Requirements for the secondary interim storage/processing Type Percent  quantity
center and other support equipment Type 1 boom
Sheltered water 60 21,000 m
Deployed near shore, in coves and
Equipment Number Total cost, harbors
Interim storage/processing center 1C§)Stt %%Pfoxéillgﬂ/ m
0 36 in
Tanker or barge, 10,000 t 2 Charter Type II boom (heavy duty boom)
Submersible pumps 4 600,000 Unsheltered waters 30 10,500 m
100 hp steam boiler 1 150,000 Deployed offshore or across the mouth
Deemulsifying system 1 200,000 of harbors or small bays; may be ex-
Oil/water separator system 1 200,000 posed to rough sea conditions
Oil spill response technicians 5 Cost approx. $750/m
Other support equipment 2m OAH
- - - Type III boom
6 in floating discharge hose 1,000 ft. 100,000 Sweep systems 10 3.500 m
;mk??anngkdlscharge hose 1’00“2) ft. 123’% Deployed from and remain attached to
R(: ift truchsj les (4 % 4 b 2 50’000 boats or ships. Boat and ship size can
;E(l’::lspe) vehicles (4 x 4 crew ca ’ vary from 65 ft fishing vessel to 300 ft
Portable operatiqns center 1 100,000 vOVSXd geu anrllltllgnglf ‘t:ggrg e‘s):erl ‘:‘S)fﬁs
(40 fr Atc(;) trailer c/_w s_tandby sener steam into a slick and collect the oil in
ator and communication equip- the apex of the boom where it would
ment) be recovered by a skimmer
1. In Canadian dollars Total 100 35,000 m
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Appendix III
Kit to field one oil spill response technician,

B 0732290 0530556 81 WM

Quantity Item Cost,
1 duffle bag 20
1 rain suit 50
1 rubber boots 50
1 life jacket 30
1 rubber gloves 100
1 cloth gloves
1 hard hat 5
1 coverall 25
1 exposure suit 150
Total 410
For every 9 workers, 1 supervisor is required.
Kit required to field one supervisor
1 hand-held radio 2,500
1 kit from above 410
2,910

1. The above kit is for issue to OSRTs when they are taken on; it

does not take into consideration replacement due to normal
wear and tear.
2. In Canadian dollars
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MUTUAL AID IN OIL SPILL RESPONSE:
THE ALASKAN NORTH SLOPE MODEL

Bruce McKenzie and Norman Ingram
Alaska Clean Seas .
12350 Industry Way, Suite 200
P.O. Box 196010
Anchorage, Alaska 99519

ABSTRACT: The Alaskan Arctic Region provides one of the world’s
most remote and challenging environments in which to mount an oil spill
response. To facilitate the timeliness and appropriateness of the re-
sponse, Alaska Clean Seas (ACS) and the operators of the North Slope
oil fields have implemented a mutual aid concept for spill response. The
concept is based upon each operator on the North Slope maintaining its
own inventory of personnel [a spill response team (SRT)] and equip-
ment that is available on short notice to respond to a spill. If the spill
exceeds the responsible operator’s resources, additional resources can
be obtained from other operators andior ACS through mutual aid.
Individuals from diverse organizations are brought together in a mutual
aid event. To allow different organizations to function effectively in a
multi-organizational environment, a common management structure
was required. The structure chosen for the North Slope was the incident
command system (ICS).

A key concern when discussing mutual aid is the provision of indemni-
fication from liability for responders. For the North Slope, ACS and its
member companies are indemnified when responding to a spill through
provisions in the ACS charter and the ACS response action contract,

The North Slope of Alaska presents unique challenges and oppor-
tunities for spill response. On one hand, long, cold winters facilitate
natural containment and minimize spreading of spills on the land and
ice. On the other hand, climatic extremes require unique safety and
operability concerns for both personnel and equipment. Winter air
temperatures can drop as low as —60°F and with a stiff wind blowing
the chill factor can fall to —135°F. For two months in midwinter, the
sun never rises above the horizon.

Due to the sensitive nature of the terrain, travel with heavy equip-
ment is restricted to existing roads, pads, and winter ice roads. Only
specially designed vehicles that exert minimum ground pressure are
allowed on the tundra during the summer months. The offshore area
is shallow, with water depths less than five feet stretching several miles
offshore in many areas. This makes access by conventional vessels
difficult. Two major rivers run through the current North Slope fields.
Both are shallow, highly braided, fast moving rivers that are suscepti-
ble to rapid water fluctuations from mountain rains in the Brooks
Range some 90 miles south of the coast. In short, a challenging
environment.

The North Slope of Alaska is biologically productive during the
short summer season. Millions of birds make their home there during
the summer. They come to nest and raise their young, molt, or simply
pass through on migration. Large herds of caribou migrate to the area
in summer and significant numbers of musk oxen, polar bear, and
brown bear inhabit the area year round. Offshore, migrations of beluga
and bowhead whales occur in both the spring and fall.

The Inupiat people who inhabit the area, maintain a close link with
the land. Their subsistence lifestyle relies heavily on the natural re-
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sources to provide food and raw materials for clothing. Cultural activ-
ities are intertwined with seasonal changes.

Four companies operate in the middle of this harsh and sensitive
environment. They are involved in the production and transportation
of oil from the Endicott, Prudhoe Bay, Kuparuk, Milne Point, and
Lisburne fields (see Figure 1). The Trans Alaska Pipeline System
(TAPS) carries the oil from the North Slope to Valdez where it is
loaded on tankers for shipment to market. Currently, between 1.6 and
1.7 million barrels of oil are produced and transported from the North
Slope every day. This is approximately 25 percent of current U.S.
domestic production.

All of this means that a prompt and effective response to oil spills is
required so that any spills that occur are contained and cleaned up as
quickly as possible and damage to the environment minimized. To
facilitate this, a system of mutual aid has been developed on the North
Slope. To date there have been no major oil spills in this area. This
enviable record is attributed to, among other things, the sensitivity of
operators to the impact of spills and their ongoing commitment to pro-
active preventive programs. Additionally, the use of above-ground
pipelines and lack of stored oil have generally contributed to a lower
than expected incident rate given the throughput volumes considered.

North slope spill response strategy

The response strategy for the North Slope is based on three closely
connected and interrelated premises; a strong spill response coopera-
tive (Alaska Clean Seas), a tiered response to all oil spill incidents and
mutual aid between the operators. Each of these is discussed in detail
below.

Alaska Clean Seas (ACS). Alaska Clean Seas is a nonprofit, unin-
corporated oil spill response cooperative whose current membership
includes oil and pipeline companies that are involved in oil and gas
exploration, development, production, and pipeline transport activ-
ities on the North Slope of Alaska, and in the leased portions of the
Beaufort Sea offshore of the state of Alaska.

In 1990, ACS was restructured from an equipment co-op into a full
response organization. Its purpose and mission is to provide materials,
equipment, supplies, training, and personnel response capability for
use in support of its members. This includes preparing for, responding
to, and cleaning up an oil spill within the ACS area of interest. Now
organized to respond, like a fire brigade, to an emergency with trained
people and equipment, ACS also maintains a role as focal point for
spill-related issues of common concern to its member companies. It is
active in streamlining approval processes for spill response, providing
training, fostering a common organizational structure for responding
to spills, and implementing a response plan for spill activities, such as
wildlife response, waste disposal, communications, equipment mainte-
nance and tracking.
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Figure 1. North Slope oil fields

Equipment is owned by the co-op and stored primarily on the North
Slope. The inventory includes: approximately 190,000 feet of boom
(including 15,500 feet of fire boom); 60 skimmers; 8 helitorch aerial
ignition systems; dispersant and application systems; 27 work boats;
storage tanks and bladders; wildlife hazing equipment and treatment
modules; an incident command post and major telecommunications
equipment.

ACS currently maintains a year-round operations staff of at least 11
on the North Slope working 7 days a week, 12 hours a day. Including
on- and off-shift personnel on the North Slope and Anchorage head-
quarters staff, the total organizational complement varies from about
33 in winter to 45 or more in summer. To supplement manpower
requirements beyond those provided through the SRTs, ACS main-
tains auxiliary contract response teams (ACRTSs) and village response
teams (VRTs). The main ACRT (#1) is made up of contract personnel
that work a regular rotation on the North Slope oil field operations,
primarily in maintenance or support roles. At least 50 people available
at any time from ACRT #1 can respond within four hours of notifica-
tion. The importance of this auxiliary team is understood by North
Slope management; and arrangements are in place for their immediate
release from their other duties if required to respond to a spill. Table 1
shows the personnel available from operators and ACS.

VRTs from the local village communities of Nuigsut and Barrow
that can be on site within 24 hours of notification have been formed and
trained. In total, 30 village people can be made available from the
VRTs. They bring a wealth of local knowledge with them (operational,
environmental, and cultural), which is invaluable in responding to
spills.

Additional response personnel can be made available from the
Anchorage area and other regions of Alaska as required. ACS main-
tains a contract to have an additional 150 personnel available on site
with 24 hours notice. On March 7, 1992, a drill was conducted to

requirements associated with mounting an effective response. The

severity of a spill cannot be categorized by size or volume alone. Spill

severity is a function of several factors, including the receiving environ-

ment, the time of year, the resources at risk, the volume spilled and the

type of product spilled. The following spill classes were developed for

planning purposes.

o LevelI.  Can be handled by the spiller with his own immediately
available manpower and equipment resources.

® Level II. Requires additional equipment resources or manpower
beyond the spiller’s immediately available capability, how-
ever, not exceeding the combined North Slope resources
of the spiller, Alaska Clean Seas, and available mutual
aid assistance of the other North Slope operators and
companies.

® Level III. Catastrophic spill requiring significant resources from
outside the immediate North Slope infrastructure.

To handle a Level I spill each operator on the North Slope has
established its own spill response team (SRT). The teams are generally
made up of personnel who hold regular full-time positions operating
the fields or the pipeline. The teams are structured similarly to volun-
teer fire teams and emergency medical teams (EMT). A spill chief is
designated for each operator on the North Slope. The chief is responsi-
ble for coordinating oil spill response and preparedness activities within
his field. The SRTs practice and train together as a group on a weekly
basis to respond to oil spills. The number of personnel involved in the

Table 1. Summary of personnel available immediately
through mutnal aid and ACS

confirm the ability of ACSs prime contractor to facilitate a rapid call- Number of

out of a contract labor force to respond to amajor oil spill. The drill was Operation/Operator personnel

activated on an unannounced basis by the U.S. Coast Guard. Previous Endi BP ion (Alaska). I

arrangements had been made between ACS and The U.S. Coast ndicott [BP Exploration (Alaska), Inc.] 23

Guard to call the drill sometime between February 1, 1992, and March . Prudhoe Bay East (Arco Alaskaz Inc.) 26

31,1992, When the drill was nitiated (on a holiday weekend) 2026 calls  Prudhoe Bay West [BP Exploration (Alaska), Inc.] 30

were made over a period of 9.5 hours. Of those called 831 were ﬁ._:lpanlx)k_(lt&r(g Alaska, Inc.) 315;

available within 12 hours and approximately 40 percent possessed T ne A(l)mk(P(imol(':O) s Xa Pipeli

current 40-hour training in hazardous waste operations (Hazwoper). rans A'asxa ripeline yste@ (Alyeska Pipeline 13

This far exceeded the contractual requirements of 150 people within 24 Service Co.)

hours. Alaska Clean Seas 11
Tiered level of response. Spills on the North Slope are categorized Alaska Clean Seas—ACRT#1 0

into Levels I, II, and III. The levels are determined by the resource Total 231
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