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Introduction

The National Oil and Hazardous Substances Pollution Contingency Plan (40 CFR
Part 300), referred to subsequently as “The National Contingency Plan” (NCP), is
the principal Federal mechanism for operations pertaining to the identification,
containment, and cleanup of releases of oil and hazardous substances in the
coastal United States. NOAA has the responsibility, under the NCP, to provide
scientific support to the U.S. Coast Guard (USCG) in planning for and
responding to spill emergencies in the marine environment.

Discussions between the USCG Research and Development Center and NOAA
concluded that, by providing insights into past experiences, a database of oil spill
case histories might be beneficial to the USCG, NOAA, and other agencies
involved in spill response and contingency planning. These case histories,
developed with significant funding and consultation from the USCG Research
and Development Center, are intended as references to be read as planning aids
for insights into scientific and operational decision-making, and to ensure that
particular strategic elements are properly addressed in contingency planning.
Although the files are configured for ready accessibility to details of particular
spills, these case histories can be used for constructing hypothetical scenarios and
for “gaming” a spill, e.g., “given the actual response to spill x, what would you
do?” or “what would you have done differently, and why?”

Criteria were established to limit the initial number of spills to be evaluated. The
case histories include all spills that:

. exceeded 100,000 barrels internationally

. exceeded 10,000 barrels in U.S. waters

. involved the use of dispersants

. involved bioremediation

. involved severe environmental impacts: more than 500 birds killed, more

than 100 mammals killed, smothering of over a mile of intertidal
zone, closure of fisheries, etc.

Following this introduction there is an alphabetical list of spill case histories
included in the report and a dictionary of key words. The key words comprise
the dictionary from which shoreline types, resources at risk, etc. are chosen. The
dictionary was developed by Research Planning Inc., Columbia, South Carolina
(Guidelines for Developing a Spill Preparedness Plan: Focus on Environmental
Information, 1992, NOAA report HMRAD 92-3.)



Each case history is organized as follows:

. A list of headers that summarizes the spill name, location, product, size,
use of dispersants, bioremediation, and in-situ burning, other special
interests, shoreline types affected and keywords. (For the computerized
version, any word can also be searched as if it were a designated

keyword.)

. A brief incident summary including weather conditions and events
leading up to the spill.

. A description of the behavior of the oil including movement, evaporation,

mousse formation, and dispersion.
. A discussion of countermeasures and mitigation.

. A description of other special interest issues such as communication
problems, unusual hazards encountered, and large losses of organisms.

. Alist of references from which the history was synthesized. The list
ranges from very skimpy to very extensive; early spills were not well
documented.

Items within the text that the reader may want to find rapidly are highlighted by
the use of boldface italics These include proper names, amounts, or unusual
conditions.

Sources of information for the case histories include U.S. Coast Guard OSC
Reports and Pollution Reports, file reports of the International Tanker Owners
Pollution Federation Ltd., NOAA Scientific Support Coordination (SSC) Branch
spill reports, commercial newsletters in the public domain, state agency reports,
industry reports, and published scientific reports. Oil properties were taken
from Environment Canada’s Catalogue of Crude Oil and Oil Product Properties (1990
version) (unpublished report EE-125, Ottawa). References are included at the
end of each case history.

The complete database consists of two parts: a text file, available on diskette or as
hard copy, and a HyperCard stack on diskette summarizing each of the case
histories. The HyperCard stack is based on CAMEO™ , hazardous materials
planning and response software developed by NOAA and the U S.
Environmental Protection Agency.

We intend to add future spills to the database that meet the criteria for notable
impacts or innovative responses even though the size of the spill falls below the
values selected initially. Past spills will be re-reviewed with the same intention.
As new data are discovered, or participants in past spills provide additional
information, case histories will be updated. SSC reports are now being prepared
in the format used in this report. We encourage other national and international
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Oil Spill Case Histories
[SPILL NAME LOCATION DATE || BARRELS |
Al Rawdatain | Genoa, Italy 10/29/77}; 7,350]
Alvenus Cameron, LA 7/30/84 65,000||
Amazon Venture .|Savannah River, GA 12/4/86}: 11,9@]
|Amerada Hess Qil Co. storage tanks | |Port Alucroix, Limetree Bay, St. Croix, US.V.1. 9/20/89 10,000“
| American Trader Huntington Beach, CA 2/7/90} 9,458
 Amoco Cadiz Brittany, France 3/16/78[| 1,619,048}
APEX 3417, 3503 Barges | Galveston Bay, TX 7/28/90[ 16,476
Arabian Gulf/Kuwait Persian Gulf 1/19/91] | 900,000,000]
| Aragon Madeira, Portugal 12/29/89] 175,000}
ARCO Anchorage Port Angeles, WA 12/21/85 5.690]
| Argo Merchant Nantucket, MA 12/15/76];|  183,000)
Arrow Nova Scotia, Canada 2/4/70 77,000"
Ashland Petroleum Co. |Monongahela River 1/2/88], 23,810}
Assimi Oman 1/7/83 379,000}
Athenian Venture Canada 4/22/88} 252,429
Bahia Paraiso Palmer Station, Antarctica 1/28/91 3,774]
Bayou Lafousche Upper Galveston Bay, Houston Ship Channel, TX 3/9/731 10,000“
Betelgeuse Bantry Bay, SW Ireland 1/8/79 14,720
Borag Keelung, Taiwan 2/5/77;] 213,692
Bouchard #65 Buzzards Bay, MA 1/9/77 1932
Brazilian Marina Sao Sebastiao, Brazil 1/9/78 73,600
Buckeye Pipeline Knapp Run, PA 3/30/90 1,786
Burmah Agate Galveston Bay, TX 11/1/79 254,761
Cabo Pilar Punta Davis, Chile 10/8/87 40,900
HChevron Hawaii ‘{Deer Park, TX 9/1/79] 20,000
fChevron Main Pass Block 41 11 miles E of Mississippi River delta 2/10/70 65,000|
IChristos Bitas Irish Sea, South Wales 10/12/78] 21,990]
{Concho Kill Van Kull, NY 1/19/81 18,149
{Corinthos Delaware River, Marcus Hook, PA 1/31/75 266,000
fie-2¢ Block [sland Sound, Fishers Island, NY 11/22/85 71
[[Exofisk Bravo oil field Norway, North Sea 4/22/771] 202,381
Eleni V Norfolk, SE Coast of England 5/6/78 52,500
ESSO Puerto Rico Mississippi River, LA 9/3/88 23,000
Ethel H (IT) Hudson River, NY 2/4/77 10,000
Exxon Bayway Refinery Arthur Kill, NY 1/2/90[; 13,500
Exxon Valdez Prince William Sound, AK 3/24/89 240,500
Funiwa No. 5 Niger Delta, Forcados, Nigeria 1/17/80 200,000}
General Colocotronis Eleuthera, Bahamas 3/7/68 37,700}
Globtik Sun Gulf of Mexico 8/15/75| 7,000{
Grand Eagle Delaware River, Marcus Hook, PA 9/28/85 10,357)
Hackensack Estuary, Tank Farm Hackensack, NJ 5/26/76 47,619
[ Hamilton Trader Liverpool Bay, England 4/30/69 4,000
Hasbah 6 {Saudi Arabia, Gulf of Arabia 10/2/80} 100,000
Haven Genoa, Italy 4/11/91 142,857
Howard Star Tampa Bay, FL. 10/5/78 952
Independenta Istanbul, Turkey 11/15/79 687,785
Irene’s Challenge Pacific Ocean 1/17/77{ 237,600
Ixtoc [ Bahia de Campeche, Gulf of Mexico 6/3/79 352,400|
\Jakob Maersk |Leixoes, Portugal 1/29/75 637,500]
Jupiter Saginaw River, Bay City, Ml 9/16/90 20,000}
Khark 5 Morocco, (N of Las Palmas, Canary Islands) 12/19/89 452,400]
Kirki Cervantes, Western Australia 7/21/91 135,000}
Kurdistan Cabot Strait, Newfoundland 3/15/79 43,900
Lakehead Pipeline Company Grand Rapids, MN 3/3/91 40476
IMCN-5 Guemes Channel, Shannon Point, WA 1/31/88 1,604

iv



Ofl Spill Case Histories

SPILL NAME LOCATION DATE BARRElﬂ
Mega Borg Gulf of Mexico 6/8/90 100,000]
Metula {First Narrows, Strait of Magellan 8/9/74} 398,019
Mobiloil Columbia River, OR 3/19/84 3,9254
Nestucca .|Grays Harbor, WA 4 12/23/88} 5,500]
Nord Pacific Corpus Christi, TX 7/13/88 15,350
[[Nowruz Oil Field " Persian Gulf, Iran | 2/4/83[] 1,904,762
Ocean Eagle San Juan, Puerto Rico 3/3/68 83,400]
Olympic Alliance | Dover Strait, Pas de Calais, English Channel i 11/12/75] 14,
{Olympic Glory Houston Ship Channel, TX 1/28/81 20,000
[Oregon Standard /| San Francisco, CA i 1/718/71] 20,400]
Pac Baroness Point Conception, CA 9/21/87 9,200}
Pacific Glory :|English Channel, Isle of Wight F+1o/23/ 70[ 24,780|
Patmos Strait of Messina, Ttaly 3/21/85 5,300]
Peck Slip |Cape San Juan, Puerto Rico K 12/19/78] 11,000|
Presidente Rivera Delaware River, Marcus Hook, PA [| 6724789 7310}
Puerto Rican |San Francisco Bay, CA 1 10/31/84} 38,500}
Rockaway Fuel Oil Spill Rockaway Point, NY ﬁ: 7/31/78 1,000]
Ryuyo Maru #2 |St. Paul Island, AK i 11/8/79} 6,190
Sanko Harvest Esperance, Western Australia 2/13/91 4,400
Sansinena /|Los Angeles Harbor, CA 12/17/76} 30,000f
Santa Barbara Well Blowout Santa Barbara, CA 1/28/69 100,000(
Schuylkill River Spill | Douglassville, PA | 6/22/72[] 170,000
Sea Speed Arabia New York Upper Harbor, NY 6/30/79 2,857
Sea Spirit | Strait of Gibraltar, Mediterranean Sea i 8/6/90] 48,875
Sea Star Gulf of Oman 12/19/72 937,000,
Seal Beach Well Blowout |Seal Beach, CA ] 10/31/90}. 20}
SFI 41 Mile 43.7 Upper Mississippi River, MO 11/24/85 16,300}
{iShell Oil Complex .|Carquinez Straits, Martinez, CA 4/23/88: 8,700“
Shell Platform 26 Gulf of Mexico, Louisiana 12/1/70 58,640
Sivand -|Humber Estuary, England Y 9/28/83) 48,000}
St. Peter Cabo Manglares, Colombia ] 2/5/76 279,000
STC-101 ;| Chesapeake Bay, Northampton County, VA H2/2/76] 5,959]
Tamano Casco Bay, ME 7/22/72 2,380
Tanio [Brittany, France 3/7/80}; 98,955
Tarik Ion Ziyad Rio de Janeiro, Brazil 3/26/75 109,950}
Tenyo Maru {Neah Bay, WA 1 7/22/91 7,143
Texaco Storage Tank Bahia Las Minas, Panama 4/27/86 240,000
Texas  {Mile 43.4, Upper Mississippi River, MO 3/7/86) 17,055"
Torrey Canyon Lands End, England 3/18/67 860,000]
Trinimar Marine Well 327 | Gulf of Paria, Venezuela 8/8/73) 36,650]
U.S. Strategic Petroleum Reserve West Hackberry, LA 9/21/78 72000"
UMTB 283 ;| Aleutian Islands, AK :| 12/26/88]: 47,620|
Urquiola La Coruna, Spain 5/12/76 733,000
V.]1. Water and Power Authority -{Christiansted, St. Croix, U.S.V.L 'l 9/18/89} 14,070]
V884/V885/V883/V382 Mile 179.0, Upper Mississippi River, MO 4/2/83 13,212
Venoil |Cape St. Francis, South Africa | 127167771 219,000]
Vista Bella Nevis Island (British), eastern Caribbean 3/6/91 13,300}
Wafra -|Cape Agulhas, South Africa 2/27/71]] 200,000
Whidbey Island spill Whidbey Island, WA 12/21/84 119
Witwater '|Galeta Island, Canal Zone, Panama 4 12/13/68] 14,000|
World Glory Durban, South Africa 6/13/68 334,043
World Prodigy -|Narragansett Bay, Newport, RI | 6/23/89} 6,873
'YUM I1/Zapoteca Bahia de Campeche, Gulf of Mexico 10/10/87 58,640
Z-102 Ensenada de Boca Vieja, San Juan, Puerto Rico 12/9/75) 7,679)
Zoe Colocotronis Cabo Rojo, Puerto Rico 3/18/73 37,579
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Dictionary of Keywords

Resources at Risk

Habitats
(See shoreline types key below), eelgrass beds, submerged aquatic vegetation (SAV), kelp,
coral reefs, worm beds

Marine Mammals
Whales, dolphins, sea lions, seals, sea otters, manatees, walruses, polar bears, population
concentration areas, haulouts, migration routes, seasonal use areas

Terrestrial Mammals

Mustelids, rodents, deer, bears, population concentration areas, intertidal feeding areas

Birds

Diving coastal birds, waterfowl, alcids, petrels, fulmars, shorebirds, wading birds, gulls, terns,

raptors, rookeries, foraging areas, wintering areas, migration stopover areas, wintering
concentration areas, nesting beaches, migratory routes, critical forage areas

Eish
Anadromous fish, beach spawners, kelp spawners, nursery areas, reef fish (includes fish using
hard-bottom habitats) spawning streams, spawning beaches, estuarine fish, demersal fish

Molluscs
Opysters, mussels, clams, scallops, abalone, conch, whelk, squid, octopus, seed beds, leased beds,
abundant beds, harvest areas, high concentration sites

Crustaceans

Shrimp, crabs, lobster, nursery areas, high concentration sites

Sea turtles, alligators, nesting beaches, concentration areas

Recreation
Beaches, marinas, boat ramps, diving areas, high-use recreational boating areas, high-use
recreational fishing areas, State Parks

Management Areas

Marine Sanctuaries, National Parks, Refuges, Wildlife Preserves, Reserves

Resource Extraction

Subsistence, officially designated harvest sites, commercial fisheries, power plant water
intakes, drinking water intakes, industrial water intakes, intertidal and subtidal mining
leases, fish/shrimp /bivalve/plant aquaculture sites, log storage areas

ltural
Archaeological sites, Native American Lands
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Shoreline Types Impacted
brackish marshes

coarse gravel beaches

coarse sand beaches

coastal structures
consolidated seawalls
consolidated shores

cypress swamps

developed upland

eroding bluffs

exposed bedrock bluffs
exposed bluffs

exposed fine sand beaches
exposed riprap

exposed rocky platforms
exposed rocky shores

exposed scarps

exposed seawalls

exposed tidal flats

exposed tidal flats (low biomass)
exposed tidal flats (moderate biomass)
exposed unconsolidated sediment bluffs
extensive intertidal marshes
extensive salt marshes
extensive wetlands

fine sand beaches

flats

freshwater flat

freshwater marshes
freshwater swamps

fringing salt marshes
fringing wetlands

hardwood swamps

levees

low banks

mangroves

marshes

mixed sand and shell beaches
mixed sediment beaches
piers

riprap

salt marsh

saltwater marshes
sand/gravel beaches

shell beaches

sheltered bedrock bluffs
sheltered fine-grained sand beaches
sheltered impermeable banks
sheltered mangroves
sheltered marshes

sheltered rocky shores
sheltered seawalls

sheltered tidal flats

vii
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B, cont.

shelving bedrock shores
spoil bank

supratidal marshes
swamp

tidal mudflat
unforested upland
unvegetated steep banks and cliffs
vegetated bluffs
vegetated low banks
vegetated riverbank
vertical rocky shores
wavecut platforms

Key words

absorbent pads

absorbents

adverse weather conditions
air activated pumps

air horns

Air-Deliverable Anti-Pollution Transfer System (ADAPTS)

airboats

Airspace Request Zone
Alpha Bio-Sea microbes
Ardox 6120

Atlantic Strike Team (AST)
Audubon Society

backhoes

Bennett boomn

blowout

blowout preventer

boat ramps

bombing

boom

BP 1002

BP 1100D

BP 1100WD

BP 1100X

BRAS-X-plus

bulldozers

California Department of Fish and Game (CA DFG)
cannonball diaper sampler
Centers for Disease Control (CDC)
chalk

Channel Islands National Marine Sanctuary
clamshell bucket

Clean Bay Inc.

Clean Coastal Waters
Clean Gulf

Clean Harbors Cooperative
Clean Seas

Clean Sound

Clean Water

viii



C, cont.

collection boom
collision
containment boom

contingency plan
contracting

copper
copper sulfide

Corexit 7664

Corexit 8666

Corexit 9527

Corexit 9580

Crowley Environmental Services
Customblen

Dasic LTD

Davidson Current

deflection booms

Delaware Bay and River Cooperative
demolition

detergent

disposal

Drew

drift cards

elastol

Enjay 7664

evaporation

Expandiboom

explosion

filter fence

Finasol OSR

Finasol OSR-2

Finasol OSR-5

Finasol OSR-7

fingerprinting

fire

Flight Restricted Area

fog

Food and Drug Administration (FDA)
Gold Crew

Goodyear boom

Gulf Strike Team (GST)

hand mops

high-pressure hot water washing
high-pressure warm-water washing
high-pressure washing
high-viscosity screw pumps
hot-water flushing

hydro-blasting

Infra Red (IR)

Inipol

International Bird Rescue and Research Center (IBRRC)
International Tanker Owners Pollution Federation (ITOPF)
Intervention on the High Seas Act

ix
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C, cont.
JBF skimmer
lightering
low pressure washing
Magnus
manual removal
Marco skimmer
Multi Agency Local Response Team (MALRT)
National Guard
National Strike Force (NSF)
National Wildlife Refuges
Navy boom
New Jersey State Department of Environmental Protection (NJ DEP)
New York State Department of Environmental Conservation (NY DEC)
oil mop machines
oil snares
Open Water Oil Containment and Recovery System (OWOCRS)
Open Water Qil Recovery System (OWORS)
Pacific Strike Team (PST)
Point Reyes National Seashore
Polycomplex A
pompoms
propane cannons
Regional Response Team
relief well
remote response
remotely operated vehicle (ROV)
reoiling
salvage
sawdust
Sea Curtain boom
self-contained skimming devices
self-propelled skimmer
shallow water recovery
Shell Oil Herder
Shell Solvent 70
Shell VTS
shop vacuums
Side Looking Airborne Radar (SLAR)
sinking
siphon dam
skimmers
skimming pump
Slickgone LTE
Sorbent C
sorbent boom
sorbent pads
sorbent pillows
sorbent pompoms
sorbents
steam generators
stern trawl net
straw



C, cont.

sub-surface oil

submersible

suction operations

supersucker

toxic fumes

trenches

Tri-State Bird Rescue Center

Tullanox 500

U. S. Naval Explosive Ordnance Detachment (EOD)
U.S. Navy Superintendent of Salvage (NAVSUPSALV)
US Strategic Petroleum Reserve

vacalls

vacuum pumps

vacuum truck

vegetation cutting

volunteers

Washington Department of Ecology (WA DOE)
Washington Department of Natural Resources (WA DNR)
water-washing

weir sump

weir/pump skimmer

Other Special Interest Issues

Effects to tourism, recreation areas, or personal property

Closure of commercial or recreational fishing areas and public lands
Closure of shipping lanes and vehicle traffic routes

Wildlife impacts and rehabilitation

Ecological destruction and habitat loss due to spilled material impacts
Ecological destruction and habitat loss due to cleanup operations
Effects to human health and safety

Bioremediation, dispersant, in-situ burning operations

Unusual, experimental, or innovative cleanup techniques

Complex successful salvage operations

Logistical or operational problems (including adverse weather conditions)
Interaction with foreign or Native authorities

Media interest

Volunteer response and organization

Studies conducted; ongoing research

xi



w

Name of Spill: Al Rawdatain

Date of Spill (mmddyy): 10/29/77

Location of Spill: Genoa, Italy

Latitude: 44 24 N

Longitude: 008 48 E

Oil Product: Kuwait crude oil

Oil Type: Type 3

Barrels: 7,350

Source of Spill: Tank Vessel

Resources at Risk: commercial fisheries, recreational beaches, sardines,
anchovies, prawns.

Dispersants: Yes

Bioremediation: No

In-situ Burning: No

Other Special Interest:

Shoreline Types Impacted:

Keywords: Gamlen LT126, Finasol OSR2, Chimisol TC 66, Saros Meltout M,
Urruty Dispersol, Rochem, skimmer.

Incident Summary:

On October 29, 1977, a valve was left open during the offloading of the Al
Rawdatain at the Genoa-Multedo dock. Seven thousand three hundred fifty
barrels of Kuwait crude oil spilled from the vessel over a period of several
hours. The spill was mitigated with chemical dispersants. No shoreline
impacts occurred.

Behavior of Oil;

Kuwait crude oil is a medium weight product with an API gravity of 31.2 and
a viscosity of 2.53 centistokes. Overflights on the morning of October 30
revealed a slick extending out 275 yards from the vessel. By October 31,a7
mile long by 3 mile wide slick extended out to sea. A smaller amount of oil
broke off from the large slick and moved west towards Savona. This oil
formed a 5 mile long by 3 mile wide slick which stayed 2 miles off the shore
between Cogoleto and Varazza. No oil contaminated the shoreline.

1 Al Rawdatain



Countermeasures and Mitigation:

The Genoa Port Authority was responsible for cleanup operations. On
October 31, dispersants were applied to the offshore slick and in the vicinity of
the tanker's mooring by 4 tugboats, which were directed by observers in
helicopters. Two tugs were fitted with Warren Springs Laboratory dispersant
spraying equipment and storage tanks. The other two tugs used improvised
spraying gear. A harbor launch applied dispersants to the smaller slick near
Savona on the morning of October 31. Two fire monitoring tugs joined the
Savona operations later that day, and sprayed dispersants into the night using
search lights. Overflights revealed that no significant amounts of oil
persisted after the dispersants were applied. Operations were considered
successful and were completed by November 2 in perfect weather.

A Gaima skimmer was deployed near Genoa, but it broke down almost
immediately.

Approximately 1190 barrels (50,000 gallons) of dispersants were used, and
included: Gamlen LT126, Finasol OSR2, Chimisol TC 66, Saros Meltout M,
Urruty Dispersol, and Rochem.

Other Special Interest Issues:

References:

*Genwest Systems, Inc. communications with ITOPF representatives.

Al Rawdatain 2
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Name of Spill: Alvenus

Date of Spill (nmddyy): 07/30/84

Location of Spill: Calcasieu River bar channel, 11 miles SE of Cameron,
Louisiana.

Latitude: 29 35 N

Longitude: 093 15 W

Oil Product: Venezuelan Merey, Pilon Crude

Oil Type: Type 3, Type 3

Barrels: 65,000

Source of Spill: Tank Vessel

Resources at Risk: Benthic organisms, marsh grass, bird nesting sites, sea
turtles.

Dispersants: Y

Bioremediation: N

In-situ Burning: N

Other Special Interest: Logistical or operational problems, effects to tourism.
Shoreline Types Impacted: Exposed seawalls, piers, fine sand beaches,
sheltered tidal flats.

Keywords: Corexit 9527, hydro-blasting, reoiling, International Tanker
Owners Pollution Federation (ITOPF), sub-surface oil, manual removal.

Incident Summary:

On July 30, 1984 at 1236 the U.K. Tank Vessel Alvenus grounded in the
Calcasieu River Bar Channel 11 miles southeast of Cameron, Louisiana. The
vessel suffered a structural failure which ruptured the hull near the No.2
tanks. The resulting spill of approximately 65,500 barrels of Venezuelan
Merey and Pilon crude oil was carried in a westerly direction by wind and
currents. Offshore recovery was hampered by rough weather and the
magnitude of the spill. The water temperature was 80°F and winds were
from the east and northeast 15-20 knots.

1 Alvenus



The spill moved slowly westward, coming ashore near High Island, along the
Bolivar Peninsula, and into Galveston Bay, Texas between Aug. 2-5. Oil
impacts were severe at Rollover Inlet and Crystal Beach, and on Aug. 4 more
oil was pushed ashore further south along the Galveston Island coast. The
spill affected 90% of Galveston's West Beach, including 80% of the Galveston
seawall and the associated rock groins and pilings. Oil in the seawall area was
a concern due to the oils smothering effect on marine organisms. Organisms
in this area were determined to be a minor part of the entire ecosystem and
due to their transient nature were able to move to more suitable habitats.
Several dead crabs, rays, and fish were recovered along the seawall but could
not be directly attributed to the spill. Also oiled were marsh grass areas in
East Bay (10-20 barrels) and 2 small lagoons. Some 0il which entered
Galveston Channel did affect several small sand islands used as nesting sites
for birds, although no affected birds or eggs were reported. One oiled sea
turtle was cleaned and released. Tourism losses were estimated at $1 million
per day. Commercial shrimp fishermen filed a suit for $10 million. By
October 1 the oiled beaches of Bolivar Peninsula and Galveston Island had
been cleaned by the removal of oiled sand.

Behavior of Qil;

Merey crude oil is a medium crude oil with an API gravity of 17.3 and a pour
point of -10 degrees F. Pilon crude is a heavy crude oil of API gravity 13.8
with a pour point of -9 degrees F and a viscosity of 1,943 centistokes. The spill
formed a heavy, coalescent slick which was initially predicted to move
offshore to the south away from the Texas coast. Changes in wind direction
resulted in a westerly trajectory, spreading the oil into a 75 mile long slick
with three leading arms. The 0il came ashore in the Galveston, Texas area
forming as tar balls, sheens, and pancakes floating outside the surf zone. By
August 7 an estimated 17,000 - 26,000 bbl (2,500-3,500 tons) of oil had
accumulated on the shores of Galveston Island and the Bolivar Peninsula.
An additional 7400 - 11,100 bbl (1,000-1,500 tons) of oil adsorbed onto
suspended solid particles (sediment) nearshore and sank in the surf zone
where it was trapped among successive sandbars and trenches forming
"blankets” to 4 inches in depth. Some of the subtidal oil formed cylindrical
shaped rolls that moved up and down the beach with wave action. Warm
temperatures on the beach (80°F water, 80-100°F air) may have contributed to
keeping the oil highly fluid and fresh. Unless mixed with sand, the oil was
easily dispersed with gentle agitation.

Alvenus 2



Countermeasures and Mitigation:

Oil booms and sea barrier were placed around the vessel on the day following
the grounding. Efforts to contain and recover the spilled oil at sea became
ineffective due to rough seas which pushed oil under the barrier, and the
refusal of the contracted lightering barge to receive oil recovered from
seawater. This refusal was a major contribution to the failed recovery effort.
A second barge and tug were contracted, but delayed due to a line becoming
fouled in the screw of the towing vessel. The principal contractor, Clean Gulf
Association, an industry cooperative, was not equipped for massive at-sea
cleanup and equipment was not immediately available in Cameron,
Louisiana. Had the equipment been available, it still may not have been
loaned to a non-member company.

Beach cleanup was determined to be best accomplished by using road graders
to move newly beached oil above the high tide zone. Graders were most
effective when used together in a staggered formation, moving oil up the
beach from the intertidal area to backshore storage areas. Oiled sand collected
in the storage areas was loaded into dump trucks for disposal. This operation
involved as many as 50 graders and 100 dump trucks. Submerged oil in the
subtidal proved to be the greatest problem because reoiling necessitated
continual recleaning of beaches. Removal of the subtidal oil was attempted
with mesh screening, pumping, and heavy equipment, but none of these
techniques proved effective. During beach cleanup, conflict arose between
state and private landowners over ownership of the contaminated sand, the
state wanting to remove the sand versus the landowners wanting it to
remain in place on the beach.

Cleaning of the seawall and revetment involved more than 150 workers
manually removing oil with sorbent materials, shovels, and rakes. Various
“hydo-blasting” methods were tried. Low-pressure (850 psi) warmed seawater
left stains on the rocks, a high-pressure "sugar” sand blast was effective on the
rocks but not concrete seawall, and dry sand blasting proved too abrasive.
Hydro-sand blasting was chosen as the most effective for seawall cleanup. A
test of dispersant (Corexit 9527) was approved and conducted on the seawall.
When the dispersant was unable to penetrate the oil, hydroblasting remained
the method of choice.
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Extensive discussions with experts and representatives of the International
Tanker Owners Pollution Federation concerning dispersants concluded that
dispersant use on the water was not appropriate due to water depth,
proximity of the spill to shore and fisheries resources, and the inability of the
dispersant to penetrate thick Venezuelan crude. Since the dispersant would
have been only partially effective, the cost benefit of using an ineffective
dispersant would have diverted funds from the beach cleanup deemed
necessary in either case. See discussion below about subsequent dispersant
use on the seawall.

Other Special Interest Issues:

Logistics became a problem during the beach cleanup due to the large number
of heavy equipment units involved. Traffic constraints at disposal sites
resulted in as many as 40 loaded vehicles waiting on the beaches to off-load.
Graders were only available from the Texas Department of Highways for a
short time, so cleanup began prematurely, requiring recleaning as new oil
came ashore.

Mass balance calculations estimated the volume of the recovered oil at
between 63,000 - 78,000 bbl (,8700 - 10,700 metric tons). This is very high
considering that an estimate of the total spill was 65,000 bbl (10,000 metric
tons).

A severe case of oiling at a previously unaffected San Luis Pass area was
cleaned up by the contractor and later analysis proved the oil was not of
Alvenus origin.

Ten liters of Exxon Corexit 9527 were applied toAlvenus oil stranded on the
Galveston seawall on August 28, 1984. Ten samples were taken from the sea
water at the base of the seawall before and after the application of Corexit 9527
and analyzed for polynuclear aromatic hydrocarbons (PAHs) by The Center
for Bio-Organic Studies, University of New Orleans. The analytical data were
interpreted by the Institute for Environmental Studies, Louisiana State
University. Concentrations of aromatic hydrocarbons were very low and no
discernable effects of the dispersant were obvious in the data set.
Observations of marine organism mortalities made by National Marine
Fisheries Service indicated no toxic effects.
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Name of Spill: Amazon Venture

Date of Spill (mmddyy): 12/04/86

Location of Spill: Savannah River, Garden City, Georgia

Latitude: 40 35 N

Longitude: 073 52 W

Oil Product: No. 6 Fuel Oil

Oil Type: Type 4

Barrels: 11,900

Source of Spill: Tank Vessel

Resources at Risk: Oysters, clams, crabs, refuges, high-use recreational fishing
areas, commercial fisheries, birds.

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Habitat impact due to oil.

Shoreline Types Impacted: Marshes, piers, riprap, sheltered seawalls, marshes,
saltwater marshes.

Keywords: Gulf Strike Team (GST), containment boom, National Wildlife
Refuges, vacuum truck, manual removal, sorbent boom, high-pressure
washing.

Incident Summary:

On December 4, 1986, at 2330, an oil spill of unknown origin at the Garden
City, Georgia container berths on the Savannah River was reported to the
U.S. Coast Guard (USCG) Marine Safety Office (MSO) in Savannah, Georgia.
As the responsible party had not been identified, the On-Scene Coordinator
(OSC) declared a federally funded spill to facilitate response measures.

Early in the morning on December 5, before the source of the spill was
known, personnel contracted by the USCG deployed containment boom at the
Amoco and Southern Bulk Industries facilities. At first light, the Amazon
Venture was boarded and inspected as it was believed to be the most likely
source of the spill. The cause of the spill was later determined to be three
malfunctioning valves in the ballast and cargo discharge piping of the
Amazon Venture.
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Behavior of Qil:

No. 6 fuel oil is a heavy product with an API gravity that ranges from 7 to 14.
The amount of spilled oil was initially estimated to be less than 50 barrels.
During the first two days of the spill, much of the floating oil remained
beneath the approximately eighteen acres of dock and wharf area at the edge
of the Savannah River. On December 7, personnel from the USCG Gulf
Strike Team (GST) estimated that the amount of oil in the water was about
11,000 barrels. The final estimate was reached on December 11, following tank
gauging that revealed that approximately twelve thousand barrels of the
Amazon Venture's cargo was missing.

Approximately 25 miles of the Savannah River and its tributaries were
affected by the spill. An estimated 610 acres of marsh were oiled along the
canals and tributaries of the Savannah National Wildlife Refuge (SNVR).
Thirty-eight acres along major waterways were heavily oiled, and eighty acres
along major waterways were lightly oiled.

Countermeasures and Mitigation:

Shoreline cleanup consisted of washing with pressurized water and hand
scrubbing of oiled surfaces. Dispersant use was not considered due to the
environmental sensitivity of the area. The National Oceanic and
Atmospheric Administration (NOAA) Scientific Support Coordinator (SSC)
recommended against cutting marsh grass. Since the spill occured in winter,
the grass was dormant at the time and it was felt that little harm would come
to the grass if it were left intact. Also, increased traffic associated with grass
cutting could force oil deeper into the sediments.

Areas with the heaviest concentrations of oil were isolated with containment
boom. The oil was too thick initially for vacuum trucks to have any effect. A
barrier boom was deployed at Middle River to protect the waters of the
Savannah National Wildlife Refuge. The swift currents of the river made
securing the boom very difficult, however, it was in place by the morning of
December 6. Five hundred feet of boom was deployed at Steamboat Cut in the
SNVR on December 9. Sorbent boom was deployed at Fort Jackson and Fort
Pulaski. Sorbent boom was deployed across the Dundee Canal at the request
of the Georgia Department of Natural Resources (DNR) to prevent oil from
contaminating sensitive inland areas.
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Containment boom was deployed at seven sites in the wildlife refuge as
recommended by the U.S. Fish and Wildlife Service (FWS). Oil in the
contained areas was difficult to remove because of currents and the relatively
small amount of oil actually contained by the booms. Booms were placed at
Hog Island, St. Augustine Creek, Upper Little Back River, Rifle Cut, and
Middle River. Booms in these areas required constant maintenance and
repositioning due to the currents. All booms were removed from the wildlife
refuge by December 23.

Limited cleanup operations continued until January 12, 1987. On January 16,
the OSC presented the vessel owners with the final recommendations for the
long-term cleanup and removal of the oil. The cleanup was completed by
March 13, 1987.

Other Special Interest Issues:

Disposal of oily debris was a problem. The dumpsters provided by the
cleanup contractor were unlined. This caused oil to leak into the soil around
the dumpsters until a dike was constructed and the dumpsters were lined
with plastic, pending the acquisition of proper containers.

The FWS established a bird cleaning center. The center cleaned only a few
birds because the spill had only a minimal effect on the birds in the area.
Approximately 36-48 oiled birds were sighted by FWS personnel. Most of
these were cormorants. There were fears that the Bald Eagles in the Refuge
would prey on the oiled birds, however no reports of affected Bald Eagles
were received.
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Name of Spill: Amerada Hess Oil Co. storage tanks

Date of Spill (mmddyy): 09/20/89

Location of Spill: Port Alucroix, Limetree Bay, St Croix, U.S. Virgin Islands.
Latitude: 1740 N

Longitude: 064 45 W

Oil Product: Heavy crude oil

Oil Type: Type 4

Barrels: 10,000

Source of Spill: Facility

Resources at Risk: piers.

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Human health and safety concerns, adverse weather
conditions, logistical or operational problems.

Shoreline Types Impacted: Fine sand beaches, exposed rocky shore.
Keywords: Atlantic Strike Team (AST), adverse weather conditions, boom,
skimming pump, oil snares, clamshell bucket.

Incident Summary:

On September 18, 1989, Hurricane Hugo hit the island of St. Croix with winds
in excess of 140 miles per hour. Five large oil storage tanks were destroyed
and several severely damaged at the Hess Qil Virgin Islands Corporation
(HOVIC) power plant in Port Alucroix, St Croix. Of the 10,000 barrels released,
approximately 9,000 barrels were contained within earthen berms on the
facility's grounds.

Coast Guard personnel of the Marine Safety Office (MSO) San Juan
participated in an overflight of the area on September 21. The overflight was
conducted to assess damages to two affected facilities. Members of the USCG
Atlantic Strike Team and the Federal On-Scene Coordinator arrived on-scene
September 22 to inspect the damaged storage tanks. Approximately 1,000
barrels of heavy crude oil were in HOVIC's main tanker harbor. HOVIC
employees had already begun countermeasures to contain the oil. HOVIC
personnel appeared to need little assistance from the Coast Guard. Coast
Guard personnel continued on to Virgin Islands Water Power Authority (VI
WAPA) to assess the damages and needs at that facility.
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Behavior of Qil:

Approximately 1,000 barrels of heavy crude escaped into the waters of
Limetree Bay. Natural wind and wave action pressed the oil against the
shoreline, thus containing the oil within the narrow tanker harbor limits.
Almost all of the 1,000 barrels were recovered.

Countermeasures and Mitigation:

HOVIC employees quickly deployed 2,000 feet of 24 inch skirt boom between
the piers to contain most of the oil in the harbor. HOVIC provided VI WAPA
additional booms to help contain the spill on the north side of the island.

Earthen berms on the facility grounds contained approximately 9000 barrels of
the estimated 10,000 barrels that were released. Skimming pumps were
unsuccessful in recovering the oil at HOVIC due to the high pour point of the
oil. As an alternative cleanup technique, oil-snare absorbent was applied to
the boomed oil after which it was recovered by clamshell buckets. The buckets
were used to lift the oil into a temporary earthen sump onshore. Using this
method, HOVIC was able to recover the majority of the water-borne oil and
return it to an intact recovery tank. HOVIC accepted additional recovered oil
from the VI WAPA spill that was placed into another recovery tank.

Other Special Interest Issues:

Due to the destruction from Hurricane Hugo, communications were
disrupted. Therefore, mobile satellite communications were critical to the
success of the response operation. Much of the island's infrastructure,
including potable water, electricity, and sanitation facilities, was also
destroyed by the hurricane. The widespread destruction on the island caused
many logistical and operational problems. The resulting oil spill was simply
one component of a much larger scale disaster.

Response personnel experienced physical threats from armed groups of
escaped convicts eluding capture in remote beach areas. Some civilians were
also armed with weapons to protect their property from crowds of looters.
Personnel at the VI WAPA command post regularly heard gunfire in the
evenings.

The HOVIC facility was extremely well prepared for this response. The
facility itself is designed to provide excellent opportunity for containment and
recovery of spills. The northwest corner of each pier contains an oil recovery
ramp. HOVIC was also able to provide VI WAPA with boom, a tank barge,
and an oil recovery tank.
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Name of Spill: American Trader

Date of Spill (mmddyy): 02/07/90

Location of Spill: Huntington Beach, California

Latitude: 3338 N

Longitude: 118 01 W

Oil Product: Alaskan North Slope Crude Oil

Oil Type: Type 4

Barrels: 9458

Source of Spill: Tank Vessel

Resources at Risk: Kelp, marshes, terns, diving coastal birds, shorebirds,
clams, refuges, fish.

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Wildlife impacts, wildlife rehabilitation, human
health and safety concerns.

Shoreline Types Impacted: Exposed rocky shores, riprap, exposed bluffs, fine
sand beaches, piers, sand/gravel beaches, marshes.

Keywords: Boom, Open Water Oil Containment and Recovery System
(OWOCRS), U.S. Navy Superintendent of Salvage (NAVSUPSALV), sorbent
pompoms, sorbent boom, sorbent pads, California Department of Fish and
Game (CA DFG), International Bird Rescue and Research Center (IBRRC),
Air-Deliverable Anti-Pollution Transfer System (ADAPTS), Expandiboom,
vacuum truck, Marco skimmer, hot-water flushing, Clean Coastal Waters,
Clean Seas, Pacific Strike Team (PST), National Wildlife Refuges, manual
removal.

Incident Summary:

On February 7, 1990 at 1620, the single-hull tank vessel American Trader
grounded on one of its anchors while approaching the Golden West Refining
Company's offshore mooring. Two holes were punctured in one of the
vessel's cargo tanks, releasing 9458 barrels of heavy crude oil into the water
approximately 1.3 miles from Huntington Beach, California.

The master of the vessel immediately reported the incident to the USCG
Marine Safety Office/Group Los Angeles-Long Beach (MSO/Group LA-LB).
The master moved the American Trader into deeper water one mile to the
south. The commanding officer of the MSO/Group assumed the role of the
Federal On-Scene Coordinator (FOSC). The responsible parties assumed full
financial responsibility for the spill and sent representatives to the Long
Beach area.
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Oil began to come ashore on February 8 in light concentrations around
Newport Pier. By February 9, oil was ashore at Huntington Beach; in some
instances, oil in the surf zone here appeared to be in heavier concentrations
than observed earlier at Newport Beach.

Calm seas and fair weather for most of the response period resulted in a rapid
and successful cleanup. All of the beaches were cleaned by March 2. The
FOSC concluded all cleanup operations by April 3.

The 22,000 barrels of crude remaining in the damaged cargo tank were
lightered by personnel from the USCG Pacific Strike Team and the
responsible party using the USCG Air-Deliverable Anti-Pollution Transfer
System (ADAPTS). By 1200 on February 9, the oil from the damaged tank
plus 90,000 barrels from the mid-body tanks had been transferred into barges
to decrease the draft of the vessel. Temporary patches were applied to the
holes in the hull and the American Trader was moved to an oil transfer
facility in Long Beach Harbor to off-load the remaining 470,000 barrels of
crude oil. The vessel was moved to San Francisco on February 18 for
drydocking and repair.

Behavior of Oil:

Alaska North Slope Crude Oil is a medium weight oil with an API gravity of
26.5 and a pour point of 0 degrees F. The release of oil from the damaged hull
was rapid. Both of the puncture holes were in the No. 1 starboard wing tank.
None of the other cargo tanks were damaged. The released oil was driven by
the prevailing winds to the NNW of the grounding site. By the morning of
the second day, the wind direction had changed and was blowing the oil away
from the coastline. Most of the oil was held offshore by winds in a forty
square-mile slick for the first five days of the response, which allowed
cleanup crews to concentrate on an extensive open-water recovery operation.

On February 13, 35 knot winds forced most of the remaining slick ashore
along fourteen miles of shoreline from Long Beach Harbor to Newport Beach.
Heavy oil sludge and emulsified oil accumulated up to two inches thick in
places. Most of this area had received only light to moderate oiling in the
previous five day period.
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Countermeasures and Mitigation:

Booming of the sensitive wetlands of the Bolsa Chica National Wildlife
Refuge, Newport Bay, and the mouth of the Santa Ana River was completed
by 0200 on February 8. Double harbor booms were deployed at Anaheim Bay,
Newport Bay, and across the mouth of the Santa Ana River. Small skimmers
were stationed behind the first barrier to recover oil which passed beyond it.
Sorbent boom was also deployed between the two hard booms to collect oil
which passed the outer barrier. Sorbent boom was placed across the mouths
of shallow inland channels in the Bolsa Chica marshlands.

Personnel from Orange County Flood Control constructed earthen berms
across the three channels of the Santa Ana River to keep oil from entering
the sensitive wetlands. The currents and tidal action in the river had made
exclusionary booming ineffective. Heavy rain runoff washed away all three
berms on February 17 and deposited debris from upriver onto Huntington
Beach. The berms were repaired before any oil contaminated the wetlands.
The berms proved to be very effective until February 25 when five to ten
gallons of oil were washed over the berm into the Huntington Beach
wetlands by high tides and surf. This oil was removed with sorbent pads with
minimal damage to the wetlands.

As a result of prompt exclusion booming, no contamination to the wetlands
at Bolsa Chica and Newport Bay was observed. However, the FOSC
recommended that future exclusion booming operations employ a sturdier
boom, such as Expandiboom, to prevent this outermost barrier from parting
during heavy weather.

Open-water recovery was done with fifteen skimming vessels and twenty-
five support/boom tow vessels. The USCG Pacific Strike Team responded to
the scene with two Open Water Oil Containment and Recovery System
skimming barriers (OWOCRS). The U.S. Navy Supervisor of Salvage
(NAVSUPSALYV) provided seven Marco Class V skimmers. The Clean
Coastal Waters and Clean Seas oil spill cooperatives provided three large
offshore skimmers. This extensive open-water recovery effort resulted in the
recovery of 14,000 barrels of emulsified oil and water (estimated to be over 25
per cent of the spilled oil). Offshore skimming operations were concluded by
February 17, as most of the remaining oil had beached by that time.

Beach cleanup methods included of manually deployed sorbent booms,
sorbent pads, and manual removal. These techniques were used to prevent
destruction of the beach face and accelerated shoreline erosion that would
have been caused by moving heavy equipment on the beaches. Sorbent
pompoms were strung together and pulled through the surf zone to collect
oil before it contacted the beaches.

The exposed rocky shorelines, exposed bluffs, and riprap in the area of the

Bolsa Chica Bluffs, Newport Finger Piers, and Santa Ana River jetties were
heavily oiled by emulsified oil mousse and oil sludge during the February 13
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storm. Sorbents and vacuum trucks were used to remove free-standing pools
of oil. These areas were further cleaned using hot-water flushing and
spraying. The temperature of the water was controlled by personnel from the
California Department of Fish and Game (CA DFG) to keep it within the
tolerance of the organisms inhabiting the rocks.

Most of the beaches were cleaned and opened to the public by March 2.
Cleaning of the rocky shorelines and riprap took place during February and
March. All of the shoreline cleaning was completed by April 3. In the final
days of the spill, concern was expressed over the human health threat posed
by reopening beaches that had been contaminated by oil. MEDTOX, a British
Petroleum contractor, conducted limited surveys to determine the level of
contamination. Survey results indicated no risk to human health.
Additionally, a modified EPA sand sampling test determined safe
hydrocarbon limits for each beach before it was reopened. The approval
process for reopening cleaned beaches was carried out by representatives of
the USCG, CA DFG, and the city responsible for the beach.

On the evening of February 7, the use of dispersing chemicals applied to
dissipate the spilled oil was discussed. The State of California concluded that
the waters in the vicinity of the vessel were too shallow to consider
dispersant use and a conclusive threat to specific wetland areas could not be
identified, as required by California state law.

Other Special Interest Issues:

Out of the 1,017 oiled birds taken to the bird rescue centers, 502 birds died as a
result of the oiling. Two Pacific white-sided dolphins died from ingesting oil.
A bird rehabilitation center was set up on Terminal Island and a bird rescue
center was set up on Huntington Beach. Both centers were staffed by paid
contractors and volunteers, and were managed by biologists from CA DFG,
British Petroleum, and the International Bird Rescue and Research Center
(IBRRC). Birds were initially cleaned at the Huntington Beach center and
then transported to the Terminal Island center for further cleaning and
rehabilitation. Rehabilitated birds were released approximately sixty miles
north of the spill location near Point Mugu.
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The major coastal bird species at risk was the brown pelican, a diving bird that
could become completely coated by oil while diving through the surface of
the water to feed. The Snowy Plover, a shorebird in the area, could also ingest
contaminated organisms at oiled shorelines. Many shorebird species,
however, tend to seek out non-contaminated areas for feeding. One hundred
forty one Brown Pelicans, an endangered species, were oiled during the spill;
sixty-eight of these died, an estimated 1.5 percent of the population at the
time.

Over one hundred grunion died while attempting to spawn on the oiled
beaches near the Bolsa Chica Bluffs according to wardens from the CA DFG.
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Name of Spill: Amoco Cadiz

Date of Spill (mmddyy): 03/16/78

Location of Spill: Brittany, France

Latitude: 4835 N

Longitude: 004 43 W

Oil Product: Arabian light crude, Iranian light crude, Bunker C.

Oil Type: Type 2, Type 2, Type 4

Barrels: 1,619,048

Source of Spill: Tank Vessel

Resources at Risk: Oysters, clams, crustaceans, kelp, diving coastal birds,
waterfowl, bird nesting beaches, commercial fisheries.

Dispersants: Yes

Bioremediation: Yes

In-situ Burning: No

Other Special Interest: Unusual or experimental cleanup techniques, habitat
impacts due to oil, habitat impacts due to cleanup operations, adverse
weather conditions, wildlife impacts, research conducted, closure of public
lands, closure of commercial fishing areas, closure of recreational fishing
areas, effects to tourism, effects to personal property, effects to recreation areas,
media interest.

Shoreline Types Impacted: Marshes, sand/ gravel beaches, exposed rocky
shores, piers, developed upland, salt marsh, tidal mudflat.

Keywords: Adverse weather conditions, boom, skimmer, vacuum truck,
manual removal, high-pressure hot water washing, sub-surface oil, remote
response, BP 1100X, Finasol OSR, BP 1100WD, Finasol OSR-5, chalk, low
pressure washing, disposal.

Incident Summary:

On March 16, 1978, the Amoco Cadiz ran aground on Portsall Rocks, three
miles off the coast of Brittany due to failure of the steering mechanism. The
vessel had been en route from the Arabian Gulf to Le Havre, France when it
encountered stormy weather which contributed to the grounding. The entire
cargo of 1,619,048 barrels, spilled into the sea. A slick 18 miles wide and 80
miles long polluted approximately 200 miles of Brittany's coastline. Beaches
of 76 different Breton communities were oiled.

The isolated location of the grounding and rough seas restricted cleanup
efforts for the two weeks following the incident. Severe weather resulted in
the complete break up of the ship before any oil could be pumped out of the
wreck. As mandated in the “Polmar Plan,” the French Navy was responsible
for all offshore operations while the Civil Safety Service was responsible for
shore cleanup activities. Although the total quantity of collected oil and
water reached 100,000 tons, less than 20,000 tons of oil were recovered from
this liquid after treatment in refining plants.
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Behavior of Oil:

Both Arabian Light and Iranian Light crude oil are medium weight oils with
an API gravity of 33.8. Bunker C is a heavy product with an API of between 7
and 14. A 12-mile long slick and heavy pools of oil were smeared onto 45
miles of the French shoreline by northwesterly winds. Prevailing westerly
winds during the following month spread the oil approximately 100 miles
east along the coast. One week after the accident, oil had reached Cotes de
Nord.

Oil penetrated the sand on several beaches to a depth of 20 inches. Sub-
surface oil separated into two or three layers due to the extensive sand

transfer that occurred on the beaches during rough weather. Piers and slips in

the small harbors from Porspoder to Brehat Island were covered with oil.
Other impacted areas included the pink granite rock beaches of Tregastel and
Perros-Guirrec, as well as the tourist beaches at Plougasnou. The total extent
of oiling one month after the spill included approximately 200 miles of
coastline.

Oil persisted for only a few weeks along the exposed rocky shores that
experienced moderate to high wave action. In the areas sheltered from wave
action, however, the oil persisted in the form of an asphalt crust for several
years.

Countermeasures and Mitigation:

A 2.5-mile long segment of boom protected the Bay of Morlaix. Although it
required constant monitoring, the boom functioned properly because this
sheltered area was protected from severe weather and from receiving
excessive quantities of oil. Boom was largely ineffective in other areas due to
strong currents and enormous quantities of oil.

Skimmers were used in harbors and other protected areas. However,
skimmer efficiency was limited due to the blocking of pumps and hoses by
seaweed. Vacuum trucks were used to remove oil from pier and boat slip
areas where the seaweed was thick.

“Honey wagons,” vacuum tanks designed to handle liquid manure, were
effective in pumping out the emulsified oil along the coast. These wagons
were able to pump oil, water, and seaweed. After the water and oil were
separated as much as possible, the tanks were emptied through filter-buckets
into interim storage tanks. When interim storage tanks were not available,
the oil mixture was stored in large holes that were dug in the ground and
lined with plastic sheets.

Stranded oily seaweed was manually removed from the beaches using rakes
and front-end loaders. Natural cleaning of the sand by wave action occurred
on oil penetrated beaches after ploughing and harrowing of the sediments.

Amoco Cadiz 2



Both artificial fertilizers and bacterial cultures were poured on the oily sand
before harrowing.

Several brands of diluted and concentrated dispersants, including BP 1100 X,
Finasol OSR, BP 1100 WD, and Finasol OSR -5, were used by the French Navy.
Good dispersion of oil was difficult since the emulsified oil was several
centimeters thick in some places.

Approximately 650 metric tons of oleophilic chalk, Nautex, was applied in an
effort to sink the oil and prevent it from entering the “goulet de Brest.” After
one month at sea, the oil was so viscous that the chalk could not penetrate it.

A rubber powder made from old tires was applied to promote oil absorption.
The powder was spread with water hoses aboard French Navy ships or
applied manually by workers from small fishing boats. Wave action proved
to be insufficient in mixing the powder with the oil. The powder had little
effect on the slick because it remained on top of the oil.

High-pressure hot water (fresh water at 2,000 psi, heated to 80° - 140°C) was
very effective in cleaning oil from rocky shoreline areas during the third and
fourth months of cleanup. A small amount of dispersant was applied to
prevent the oiling of the cleaned rocks during the next high tide.

Several of the impacted rivers contained oyster beds and marshes that
required manual cleaning. Soft mud river banks were cleaned by using a low
pressure water wash to push the oil down the river. To make collection more
efficient, a sorbent material was mixed with water and poured in front of the
washing nozzles. The oil was later collected by a locally developed device
called an “Egmolap.” This device was able to collect any material floating in
sheltered areas.

Much of the collected oil was stored at Brest and Tregastel and treated with
quick-lime for encapsulation and stabilization.

Other Special Interest Issues:

The nature of the oil and rough seas contributed to the rapid formation of a
"chocolate mousse" emulsification of oil and water. This viscous
emulsification greatly complicated the cleanup efforts. French authorities
decided not to use dispersants in sensitive areas or the coastal fringe where
water depth was less than 50 meters. Had dispersant been applied from the
air in the vicinity of the spill source, the formation of mousse may have been
prevented.

At the time, the Amoco Cadiz incident resulted in the largest loss of marine
life ever recorded from an oil spill. Mortalities of most animals occurred
over the two month period following the spill. Two weeks following the
accident, millions of dead mollusks, sea urchins, and other bottom-dwelling
organisms washed ashore. Diving birds constituted the majority of the nearly
20,000 dead birds that were recovered. The oyster mortality from the spill was
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estimated at 9,000 tons. Fishes with skin ulcerations and tumors were caught
by fishermen in the area. Some of the fish caught in the area reportedly had a
strong taste of petroleum. Although echinoderm and small crustacean
populations almost completely disappeared, the populations of many species
recovered within a year. Cleanup activities on rocky shores, such as pressure-
washing, also caused habitat impacts.

The Amoco Cadiz spill was one of the most studied oil spills in history.
Many studies remain in progress. This was the largest recorded spill in
history and was the first spill in which estuarine tidal rivers were oiled. No
follow-up mitigation existed to deal with asphalt formation and problems
that resulted after the initial aggressive cleanup. Additional erosion of
beaches occurred in several places where no attempt was made to restore the
gravel that was removed to lower the beach face. Many of the affected
marshes, mudflats, and sandy beaches, were low-energy areas. Evidence of
oiled beach sediments can still be seen in some of these sheltered areas.
Layers of sub-surface oil still remain buried in many of the impacted beaches.
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Name of Spill: Apex 3417 Barge, Apex 3503 Barge

Date of Spill (nmddyy): 7/28/90

Location of Spill: near buoy 58 in Galveston Bay, Texas

Latitude: 29 299 N

Longitude: 094 52.2 W

Oil Product: No. 5 Oil (Vacuum Oil / Catalytic Feed Stock)

Oil Type: Type 4

Barrels: 16,476

Source of Spill: Tank Barge

Resources at Risk: Wading birds, waterfowl, marshes, submerged aquatic
vegetation, rookeries, spawning beaches, seed beds.

Dispersants: No

Bioremediation: Yes

In-situ Burning: No

Other Special Interest: Closure of public lands, closure of shipping lanes,
effects to recreation areas, research conducted, human health and safety
concerns.

Shoreline Types Impacted: Exposed seawalls, piers, fine sand beaches, fringing
salt marshes, extensive salt marshes, marshes.

Keywords: Low pressure washing, vacuum truck, sorbent boom,
containment boom, skimmer, shallow water recovery, Alpha Bio-Sea
microbes, collision, sinking, salvage, Clean Gulf, lightering.

‘Incident Summary:

On July 28, 1990, at 1430, the Greek Tank Vessel Shinoussa collided with the
tank barges Apex 3417 and Apex 3503 in the Houston Ship Channel (HSC)
near buoy 58 in Galveston Bay, Texas. All three cargo tanks of the Apex 3417
were damaged, as well as the aft tank of the Apex 3503, resulting in the release
of nearly 17,000 barrels of No. 5 oil (vacuum oil/catalytic feed stock) into
Galveston Bay. A third tank barge also under tow, the Apex 3510, was not
damaged in the collision.

The Apex 3417 sank with its stern resting on the bottom of the channel and
only its bow showing above the water. It released nearly all of its cargo, over
15,000 barrels of oil, over the course of two days. Apex 3503 was less damaged
and ultimately released 1130 barrels of oil into the water. The Apex 3510 was
towed to Houston, discharged its 23,000 barrel cargo, and returned on July 30
to offload the remaining oil from the Apex 3503.

The USCG Marine Safety Office (MSO) Galveston closed the Houston Ship
Channel to marine traffic from two miles north to two miles south of the
incident site (between buoys 51 and 60). Apex Towing Co., Inc. immediately
accepted responsibility for the spill. Apex hired Riedel-Peterson
Environmental Services to contain the oil at the site of the barges, and T & T
Marine Salvage to raise and remove the Apex 3417 barge from the channel.
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On July 29, Malin Environmental was hired for additional cleanup assistance,
and the Clean Gulf Association provided skimmers for use by Apex. In a
meeting with the USCG On-Scene Coordinator (OSC), Apex was criticized for
allowing the cleanup contractors to operate without direct supervision. At
the suggestion of the OSC, Apex hired O’Brien QOil Pollution Services to
oversee the cleanup operations as well as Garner Environmental Services
and Industrial Cleanup, Inc. for addition cleanup support.

On July 30, the cargo of theApex 3503 was lightered to the Apex 3510 which
was then taken to Houston for offloading. On July 31, the HSC was opened to
inbound single-width barge tows only, under positive control of the Vessel
Traffic Service, and with assistance from at least one tug when proceeding
past the accident site. These traffic restrictions remained in effect until
August 3. Following the movement of Apex 3417 from the middle of the
channel on August 3, the HSC was restricted to one-way traffic only, with
direction of travel being reversed every 8 to 12 hours. After cleaning, gas
freeing, and welding repairs, Apex 3417 was towed to Galveston. The HSC
was opened to all ship traffic without restriction on August 10. Cleanup
operations continued until the case was closed on August 17, 1990.

Behavior of Qil:

Results of the initial overflight on July 28 showed a sheen to the South of
Apex 3417 extending 0.75 miles. By late afternoon, the sheen was reported to
be 3 miles long. On the first day, the oil moved to the SSW under the
influence of the winds and tides. A shift in the wind on the second day
resulted in the movement of the slick to the NE of the accident site, with
sheen extending 3.5 miles.

Oil landed on the eastern shoreline of Red Fish Island on July 29, with a
heavy accumulation along its one-mile length. By the end of the day, the
slick reached from four miles north to two miles south of the accident site,
consisting mostly of sheen with heavy streamers of oil to the north. On July
30, oil impacted the Texas City Dike and the north side of Pelican Island, 10
miles south of the accident site. Qil continued to move to the north, south,
and west driven by tidal currents and changing winds. By the morning of
August 3, oil had made landfall along the northern shoreline of Galveston
Bay. The primary focus of the cleanup shifted to this area, as only lighter
residual oiling existed on the southern and western shorelines.

A study performed by Louisiana State University characterized the oil as a
non-sticky, heavy, refined product similar to 20W-50 motor oil. This allowed
stranded oil to be re-floated by the tide rather than strongly adhering to objects
and surfaces.
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Countermeasures and Mitigation:

Containment boom was in place by the morning of July 29 around the leaking
barges to keep the oil at the incident site. Booms were placed across the
entrance to Dickinson Bayou and the cooling water intake channel for the
Houston Lighting and Power Bacliff generating plant.

On July 29, the Texas Water Commission (TWC) Chairman and the Deputy
Commissioner of the Texas General Land Office suggested the use of
bioremediation for mitigation of the spill. The OSC felt that bioremediation
was not essential to the cleanup of the spill, but permitted it, provided that
payment came from the state or the spiller directly. Additionally, any
bioremediation plan would need approval of the Region 6 Regional Response
Team (RRT).

Four skimmers arrived on-scene on the morning of July 30 and began
skimming operations on the heavy concentrations of oil within the
containment boom around the barge, and to the north of the accident site.
Shallow water skimmers, capable of operating in 2-3 feet of water, proved to
be highly useful during the response to skim oil and deploy booms.
Skimmers and boats that were incapable of operating in these depths suffered
frequent groundings in the shallow estuaries. Skimmers, sent complete with
operators and support, were put to use immediately upon their arrival; the
crews and support for the Clean Gulf Association skimmers had to be
contracted separately which caused additional delays. A deck barge equipped
with two vacuum trailer units was also used at the collision site.

Cleanup operations began on July 31 on all impacted shorelines using
vacuum trucks and sorbent booms and pads. On August 1, the wind shifted
again to the SSE and remained from that direction for the next five days. The
oil slick moved steadily to the North and stranded along the northern
shoreline of the bay on August 3. The shallow water depth (less than six feet)
in the estuaries hampered operations with boats and skimmers. Deflection
booms were positioned east of Houston Point to direct oil to the shore for
removal by vacuum trucks. Low-pressure washing was used on the shoreline
at Red Fish Island, as well as some small sites near Cedar Point.

On August 2, approximately 100 pounds of Alpha Bio-Sea microbes with a
nutrient additive were applied to the marsh at the north end of Pelican
Island. On August 5, an application of 140 pounds of Bio-Sea microbes was
made in the Marrow Marsh area, just south of the entrance to Cedar Bayou.
Another application took place on August 6 at a point farther south of Cedar
Bayou using 150 pounds of Bio-Sea microbes. The final application of Bio-Sea
microbes was made on August 13 at Marrow Marsh to treat residual oil
remaining in an untreated site.

On August 10, surveys by members of the TWC, Texas Parks and Wildlife,
and the USCG determined that shoreline cleanup was complete except for the
final application of bioremediation agent to the Marrow Marsh area. The
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final shoreline survey was satisfactorily completed on August 17 and the case
was closed.

Other Special Interest Issues:

The proposed TWC bioremediation plan was approved by the RRT, allowing
bioremediation in these areas:

*Open water with concentrated oil

*Open water surface oil contained with booms

*Impacted marshes with oil on grass, exposed mud and water surface
*Beaches with residual oil following mechanical cleanup

The TWC presented a monitoring plan which was required by the RRT. The
RRT directed that the application of bioremediation take place away from the
commercial oyster beds, if possible, and that it not interfere with any other
cleanup activities. Water and sediment samples were collected at various
times until 11 days after the bioremediation application, but determination of
the effectiveness of the bioremediation was inconclusive. Results of EPA
laboratory analyses of samples showed no noticable differences between
treated and untreated plots 48 hours after microbe application. NOAA gas
chromatography/mass spectroscopy analyses of samples before and after
treatment showed no apparent changes in the relative abundances of specific
compounds in the oil. Because biodegradation takes place slowly, the 11 day
period of sampling may not have been long enough. Results were clouded by
poor control of the application and the disturbance of test areas by human
activities and livestock.

On July 31, the Division of Shellfish Sanitation Control of the Texas State
Department of Health ordered a ban on the removal of shellfish, shrimp, and
finned fish from Galveston Bay in the area of the spill site until a
determination of fitness for human consumption was made. On August 2,
this was altered to include all of Galveston Bay. On August 4 the ban on fin
fishing was lifted, but the ban on shellfish and shrimp removal remained in
effect until September 2.

On August 1, Apex announced its intention to terminate cleanup response,
having reached the limit of liability. The OSC assumed federal responsibility
for the cleanup on August 2, keeping all the current cleanup companies on
contract. Apex continued to oversee the salvage operation until its
completion.

On August 5, TWC reported a fish kill of 200-300 speckled trout NE of the
Houston Light and Power spillway near the Trinity River outflow.
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Name of Spill: Arabian Gulf/Kuwait

Date of Spill (nmddyy): 01/19/91

Location of Spill: Persian Gulf, Kuwait

Latitude: 29 30 N

Longitude: 048 00 E

Oil Product: Kuwait crude oil

Oil Type: Type 3

Barrels: 900,000,000

Source of Spill: tank vessels, facilities, pipelines, platforms.

Resources at Risk: Power plant water intakes, drinking water intakes,
industrial water intakes, mangroves, salt marshes, fine sand beaches, tidal
mudflats, coral reefs, fishes, waterfowl, shrimp, shrimp nursery areas, oysters,
shorebirds, bird wintering area, bird migratory stopover areas, wading birds,
crabs, diving coastal birds, submerged aquatic vegetation.

Dispersants: No

Bioremediation: Yes

In-situ Burning: No

Other Special Interest: Human health and safety concerns, research
conducted, volunteer response and organization, wildlife impacts, wildlife
rehabilitation.

Shoreline Types Impacted: Mangroves, salt marshes, fine sand beaches, tidal
mudflats, coral reefs, submerged aquatic vegetation.

Keywords: Sub-surface oil, side-looking airborne radar (SLAR), skimmers,
boom, vacuum truck.

Incident Summary:

Oil was spilled into the Arabian Gulf when the Iraqi Army occupying Kuwait
began destroying tankers, oil terminals, and oil wells late in January 1991.
Approximately 900,000,000 barrels of oil spilled.

Behavior of Oil:

Approximately 900,000,000 barrels of oil spilled onto Kuwait lands or into the
Arabian Gulf. An estimated third of the total amount of oil released
evaporated. Approximately 8,000,000 barrels of oil spilled directly into the
Arabian Gulf forming a 600-square mile oil slick. An unknown amount of
the oil sank. Four hundred miles of the western shoreline of the gulf was
oiled. The areas between Safaniya and Abu Ali Island in Saudi Arabia were
the most severely impacted. Tarmats up to 12 inches thick formed on some
of these beaches. Over a million barrels of oil were removed from the
Arabian Gulf by April 1991 by cleanup operations.

1 Arabian Gulf/Kuwait



Countermeasures and Mitigation:

While the ongoing war between Iraq and the United Nations Coalition Forces
prevented most options for response to the spills, some efforts were made
during the war. Most significant was the sealing of open pipelines at the
Mina Al Ahmadi facility using smart bombs deployed from Coalition force
aircraft. During the war, the United States Coast Guard conducted overflights
with SLAR aircraft, and made onshore observations to track the movement
of the slick. Postwar efforts were organized by Saudi Arabia's Arabian
American Oil Company (ARAMCO), a Saudi owned oil company, the
Meteorological and Environmental Protection Administration (MEPA), and
the Royal Commission for Jubayl and Yanbu. Firefighting, environmental
and biological experts from around the world came to the Middle East to
advise on mitigation operations. In Saudi Arabia the initial response
concentrated on protecting desalinization plant water intakes. Of primary
concern was the plant at Jubayl, which provides the city of Riyadh with 80 per
cent of its water. Desalinization, industry and power plant intakes were
protected by booms and skimming operations. Sensitive natural areas were
also boomed to prevent oiling. Twenty-five miles of boom and 21 skimmers
were deployed in the Gulf.

Recovery operations using skimmers, vacuum trucks and booms provided by
ARAMCO recovered 1,400,000 barrels of oil from the gulf by April. Qil that
collected in coastal depressions was boomed off and skimmed out. Earthen
berms were built out from the shoreline to catch oil for skimming. Trenches
were dug to collect oil brought in on high tides.

Other Special Interest Issues:

A bird rehabilitation center was set up at Al Jubayl and staffed by Saudi
volunteers and Coalition armed forces personnel. An estimated 20,000 birds
died from oiling, among them the Socotra Cormorant, which is an
endangered species, and the Great Cormorant. Thousands of dead crabs were
found in the salt marshes, mangroves, and beaches.

Cleanup effectiveness and ecological impact research was conducted in salt
marshes by the International Maritime Organization (IMO) and Crowley
Maritime Corporation (CMC). Testing of various bioremediation agents and
sampling programs for the benthic, pelagic, and planktonic communities of
habitats such as mangroves, mudflats, sand beaches, seagrass beds, and coral
reefs were initiated by the Research Institute of King Fahd University of
Petroleum and Minerals (KFUPM/RI).
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Name of Spill: Aragon

Date of Spill (mmddyy): 12/29/89

Location of Spill: Madeiran Archipelago, Portugal

Latitude: 3334 N

Longitude: 01534 W

Oil Product: Mexican Maya crude oil

Oil Type: Type 3

Barrels: 175,000

Source of Spill: Tank Vessel

Resources at Risk: Seals, beaches, birds.

Dispersants: Yes

Bioremediation: Yes

In-situ Burning: No

Other Special Interest: Logistical or operational problems, interaction with
foreign authorities, effects to tourism.

Shoreline Types Impacted: Sand/gravel beaches, exposed rocky shores
Keywords: International Tanker Owners Pollution Federation (ITOPF),
boom, high-viscosity screw pumps, high-pressure washing, hot-water
flushing, Inipol, reoiling, manual removal, fingerprinting, sub-surface oil,
disposal.

Incident Summary:

While under tow, the Spanish tank vessel Aragon suffered damage during a
storm on December 29, 1989, approximately 360 miles off the coast of Morocco.
The damage resulted in the release of approximately 175,000 barrels of
Mexican Maya Crude Oil into the Atlantic Ocean, near the Madeiran
archipelago.

The Portuguese Navy was in charge of the response. They monitored the
initial movement of the oil until it made landfall. Approximately three
weeks after the spill, pollution occurred on the Portuguese Island of Porto
Santo, with oil believed to have been from the Aragon. This was later
confirmed when oil samples were taken from the vessel.

Portuguese authorities requested assistance from the International Tanker
Owners Pollution Federation (ITOPF) and the European Economic
Community (EEC) Task Force. Specialists from the ITOPF and EEC Task Force
recommended bringing additional equipment to the island, as there was no
pollution response force already in place.
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Behavior of Oil:

Mexican Maya oil is a medium crude with an API gravity of 22. The
Portuguese Navy observed the oil drifting to the southwest. The oil was
difficult to see in the water. Following the initial reporting and tracking, the
oil was lost and was believed to have moved below the surface.

Approximately three weeks after the spill, oil impacted the island of Porto
Santo. OQil filled five coves on the east side of the island. The oil was held in
place by the prevailing winds, although some along shore migration of oil
was driven by currents. This caused pollution of the sand beach on the south
coast of the island, an important tourist and recreation beach.

A small amount of oil impacted on the rocky shores of the island of Madeira
and the Desertas Islands. These islands are sparsely inhabited (only a small
research station exists there), but are ecologically sensitive and have large
seabird and monk seal populations. The monk seal is a threatened species.
Impacts on the Desertas Islands consisted of scattered tarballs.

Countermeasures and Mitigation:

There was no response at-sea, as conditions in the area were too rough to use
removal equipment. Vessels were unable to get into the coves to facilitate
nearshore recovery. All cleanup took place from the shoreside and generally
consisted of pumping, manual, and mechanical removal with any equipment
which could be obtained.

Cleanup equipment was flown to Porto Santo from France, Denmark,
Germany, and the United Kingdom in heavy transport aircraft. Armed forces
personnel unloaded the initial shipments during the night following their
arrival, and the equipment was allowed to clear customs quickly so it could be
deployed.

Poor access to the shorelines and limited transportation assets on the island
hampered the ability of the cleanup personnel to remove the oil. Where
access was possible, bulldozers, dump trucks, and backhoes provided effective
recovery. Booms were used to hold oil against the coves, where it was
pumped by high-viscosity screw pumps into storage tanks and pits which had
been dug to increase the rate of recovery. Recovered bulk oil was stored
temporarily in these tanks and pits until it could be carried away for longer
term storage. A disused quarry near the port was used for this purpose, but
transport of oil there was limited by the number of trucks and the condition
of the roads. An estimated 10,000 cubic meters of bulk oil were recovered
from Porto Santo.

Once the bulk oil was removed, the shoreline tended to self-clean by wave

action. Dispersants and high-pressure, hot-water washing were used as
secondary cleaning for the rocks in the public use areas. After one winter, all
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of the residual oil was gone from the beaches, including beaches which had
not been cleaned.

Other Special Interest Issues:

Bioremediation was attempted on an experimental basis. Inipol was applied
at two sites on Porto Santo. Results of the experiments were inconclusive as
both sites were in high-energy locations and suffered from reoiling.

Oily solids were transported to the landfill near the airfield on Porto Santo
and disposed of with the island's domestic refuse. A hydrogeologist from the
United Kingdom recommended the action, following an investigation which
determined that there would be no risk to the local groundwater. Cleanup
persgnnel excavated proper refuse cells and made the landfill to EEC
standards.

Two options were considered for the remaining bulk oil in the quarry. The
first was to treat the oil and use it as road foundation. It was decided instead
to remove the oil from the island. A Dutch company built a pipeline from
the quarry to the port and used specialized pumps to move the heavily
emulsified oil directly into a barge. The quarry was cleaned and the oil was
shipped to a recycling facility in Amsterdam.

Logistics were a major problem during this response. Very little heavy
equipment was available for use and was brought to the island from other
locations. Trucks were shipped from Madeira. The spill affected areas which
were not accessible to large vehicles. Many roads had to be built or improved
on Porto Santo in order to handle the size and number of vehicles used in the
response.

The cleanup operation was an international effort. Organizations
instrumental in this response included the Portuguese Navy, the
International Tanker Owners Pollution Federation, the European Economic
Community Task Force (formed by the Commission of European
Communities), the governments of France, Germany, the United Kingdom,
and the Netherlands. Their efforts were critical to the rapid procurement and
proper use of cleanup equipment.

Tourist activity on Porto Santo increased following the spill due to interest in
the spill and response activity.
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Name of Spill: ARCO Anchorage

Date of Spill (mmddyy): 12/21/85

Location of Spill: Port Angeles Harbor, Port Angeles, Washington.
Latitude: 48 07 N

Longitude: 123 27 W

Oil Product: Alaska North Slope crude oil

Oil Type: Type 3

Barrels: 5690

Source of Spill: Tank Vessel

Resources at Risk: National Wildlife Refuges, seals, diving coastal birds,
shorebirds, anadromous fish, demersal fish, recreational fishing areas,
commercial fisheries, fish aquaculture sites, log storage areas.
Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Research conducted, unusual or experimental cleanup
techniques, wildlife impacts, wildlife rehabilitation, habitat impact due to oil.
Shoreline Types Impacted: coarse gravel beaches, exposed rocky shores,
sand/gravel beaches.

Keywords: National Wildlife Refuges, adverse weather conditions,
International Bird Rescue and Research Center (IBRRC), volunteers,
skimmer, vacuum truck, reoiling, sub-surface oil, Open Water Oil
Containment and Recovery System (OWOCRS), Air-Deliverable Anti
Pollution Transfer Systems (ADAPTS), boom, sorbents, manual removal

Incident Summary:

At 1626 on December 21, 1985 the Tank Vessel ARCO Anchorage ran aground
while anchoring in Port Angeles Harbor, Washington. The vessel was
carrying 814,000 barrels of Alaska North Slope crude oil en route from Valdez,
Alaska to the Cherry Point Refinery in Bellingham, Washington. Weather
conditions at the time of the incident were calm with a visibility of 3 miles.
The vessel was holed in two cargo tanks resulting in the loss of 5690 barrels of
oil into Port Angeles Harbor. Internal transfer of cargo from the holed tanks
stopped the discharge of oil into the water by 2052, December 21. The ARCO
Anchorage remained aground until 0244, December 22 when it was refloated
and moved to deeper anchorage within Port Angeles Harbor.
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Through discussions with the Canadian Coast Guard it was decided that
invocation of the joint U.S. Canadian response plan (CANUSPAC) was not
necessary, but that close contact would be maintained. An ARCO spill
response team was activated from Long Beach, California. Under the
influence of wind and tides, the oil was carried to the west almost to Neah
Bay and to the east to Dungeness Spit. No impacts were observed in Canada
from this incident. Cleanup activities were suspended on April 7, 1986.

Behavior of Qil:

Alaska North Slope crude oil is a medium weight oil with an API gravity of
26.5 and a pour point of 0 degrees F. Shortly after the grounding, released oil
was observed bubbling from under the port side of the vessel in the vicinity
of the No. 4 and 5 tanks. Due to light wind conditions and calm seas, the
movement of oil was primarily directed by tidal current influences.
Movement of oil within the harbor was generally in a clockwise direction.
Oil was carried out of the harbor around the end of Ediz Hook as well as to
the east from the vessel itself. Most of the oil that left Port Angeles Harbor
was carried to the east and west along the ten fathom contour. Heavy
concentrations of oil were observed to the east of the harbor immediately
north and northeast of Dungeness Spit. The slick stalled in this area for
nearly two weeks before the remaining patches began to move in a westerly
direction. Scattered slicks and a sheens of emulsified oil were observed to the
west of Port Angeles as far as Neah Bay. Some patches of brown oil were
observed between Angeles Point and Agate Bay.

Impacted areas within Port Angeles Harbor included the oiling of 15 million
board feet of wet stored logs and the shoreline oiling of approximately 7,000
feet of coarse grain, cobble beach along Ediz Hook. Shoreline areas 15 miles to
the east of Port Angeles at Dungeness Spit were only lightly impacted with oil
despite heavier concentrations offshore. During the first two weeks of the
spill, the bird populations in the Dungeness Spit area were impacted by both
beached oil and the offshore slick. Seals were seen in the area. One dead
animal which was recovered was determined to have died of non-oil related
causes. The inner lagoon at Sequim Bay was not affected; occasional reports
of oiling proved to be detritus. To the west of Port Angeles some light oiling
of shoreline was reported at Crescent Bay, Little Agate Bay, Freshwater Bay,
and Pillar Point.
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Countermeasures and Mitigation:

By 2125 on the night of the incident, 4,500 feet of containment boom had been
deployed from Coast Guard, Clean Sound and Western Tug and Transport
storage facilities. Numerous vessels were dispatched to contain the oil
around the vessel. When the extent of the spill was realized, an additional
contractor, Crowley Environmental, was brought on-scene. A total of 9
skimmers and 15 spill response vessels were ultimately used, including some
Canadian vessels from Burrard Clean. Open water recovery efforts were
hampered by fog which prevented spill overflights. All skimmers working
offshore had to be equipped with radar. Calm seas provided ideal conditions
for skimming operations. By developing an active communications system
and learning to predict local currents, operators were able to keep the
skimmers in recoverable concentrations of oil. When away from recoverable
oil, skimmer operators would start a systematic search, and contact other
vessels for redeployment if oil was not found. Skimmers using this system
were able to operate continuously, 24 hours a day, for five weeks. An
important element in this operation was the contracting of Foss Marine and
Wight Marine Service to provide on-scene mechanical and electrical repair to
any vessel around the clock. Of the 5,700 barrels of oil spilled, an estimated
3,126 barrels were recovered.

The cleanup of 15 million board feet of oiled logs posed a unique challenge.
Five million board feet were considered lightly oiled and were cleaned by
dragging the logs through a car wash and cleaning with high pressure fire
hoses. The remaining 10 million board feet (2,300 bundles of 10-20 logs each)
were heavily oiled and had to be removed from the water for cleaning. A
complete logging operation had to be established. Three barges equipped with
cranes were contracted from Seaspan Corp. of Canada to lift the log bundles
out of the water, load and transport the logs for cleaning, and finally dump
the logs back into the water after cleaning. The bundles of logs were cleaned
by dipping the bundles under water three or four times to release trapped oil
and then washing with high pressure water cannons aboard two Foss tugs.
Global Diving and Salvage was also contracted to assist in log cleanup. The
log cleaning operation was completed on January 29.

Reidel Environmental was contracted to cleanup impacted beaches to the
west at Crescent Bay, Agate Bay, and Freshwater Bay. Cleanup activities on
these lightly impacted beaches consisted of the removal of floating oil using
sorbents, debris removal, and wiping of logs and rocks. Volunteers were
dispatched to several areas to recover oiled birds and to take samples of kelp
and sea urchins. Samples analyzed by Battelle Pacific Northwest found no
tainting of sea urchins. Western cleanup activities were completed by
January 10 and a survey by Washington Department of Ecology (WDOE)
personnel sighted no oil on January 16.

Cleanup activities along the Dungeness Spit beaches were under the direction

of the Refuge Manager. Cleanup recommendations were agreed upon and set
forth in writing. WDOE arranged to have the Washington State
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Conservation Corps remove oiled debris for ARCO. Logs were not removed
from the beaches because of their contribution to the stability of the spit. By
December 29, consensus among the NOAA, WDOE, U.S. Fish and Wildlife
Service (FWS), and the OSC was reached concerning the detrimental effects of
further cleanup activities. On January 7 all parties agreed that further cleanup
of Dungeness Spit would be suspended and that a final evaluation of the
area's condition would be made in April. On April 26, 1986, an inspection of
the spit at low tide was made by the Coast Guard, SSC, FWS, ARCO, WDOE,
and Clallam County. The beach was declared “clean” and ARCO was released
from any further cleanup responsibility.

Other Special Interest Issues:

Discussions regarding dispersant use were opened during the second day of
the spill. Dispersant use was ruled out due to the oil movement toward

environmentally sensitive areas, weathering of the oil, uncommonly calm
seas, and the fear that authorization for dispersant use would take too long.

A monitoring program was established to include sampling of sediments for
three years, or until sediment hydrocarbon levels were reduced to background
levels. Samples taken at Ediz Hook four months after cleanup operations
were terminated showed decreased concentrations of oil in the sediments as
well as some evidence of biological recovery.

The beaches along Ediz Hook adjacent to the log storage area were being
cleaned concurrently with the log operation. Crowley Environmental
Services was contracted to conduct beach cleanup involving vacuum trucks,
rope mops, and sorbents. After an occurrence of heavy weather the cleaned
areas were reoiled and it was assumed that the logs were the likely source.
When the reoiling occurred again after most of the logs had been cleaned,
another source of oil was sought. Fresh, unweathered oil was found 2-3 in.
below the surface of the cobble and sand beach in a oil saturated layer of sand
4-6 in. thick. Since the oil was unweathered it was determined that agitation
of the sediments below the water would float the fresh oil free. Sewveral
mechanical agitators were designed using high pressure water nozzles. The
most effective employed a bulldozer equipped with rippers and hydraulic
nozzles fitted behind each ripper. The combination of the mechanical and
hydraulic agitation proved to be fast and efficient. A 3,000 to 6,000 square yard
section of beach was isolated with containment booms on three sides and
sorbent sweeps placed three deep in the surf zone. The bulldozers worked
parallel to shore with the tide to keep the rippers submerged.

Beach cleaning continued 16 hours a day, six days a week, for nearly six weeks.
Recovery estimates were as much as 50 barrels per 100 yards of beach with
tests showing a recovery rate near 67%. Cleanup operations were suspended .
on April 7, 1986 after it was decided that further mechanical efforts to recover
oil would not be productive nor environmentally advisable.
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Throughout the spill, efforts to rescue, clean, and rehabilitate oiled birds were
carried out under the direction of the International Bird Rescue Research
Center. A total of 1,917 oiled birds were recovered. Of these, 1,560 were
treated by over 2,000 volunteers. Results of the bird rehabilitation were low
compared to other spills. Reasons for the disappointing results were
suggested to be the huge number of birds received over a short period of time
as well as quality control and variation in the cleaning techniques used by
volunteers. - A recommendation for future spills was that volunteers not be
used for bird cleaning. Volunteers can probably be used more effectively to
recover birds from the field while an organized labor force, such as the
Washington Conservation Corps., under close supervision by specialists,
would produce better results in cleaning and overall care of recovered birds.

A salmon aquaculture operation in Port Angeles Harbor was boomed, but was
still oiled. There was no mortality to fish, but feeding was suspended until oil
was cleaned up with sorbents. All cages, nets, and catwalks were replaced by
ARCO.
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Name of Spill: Argo Merchant

Date of Spill (nmddyy): 12/15/76

Location of Spill: 29 miles southeast of Nantucket Island, Massachusetts

Latitude: 41 02 N

Longitude: 069 27 W

Oil Product: No. 6 Fuel Oil, cutter stock

Oil Type: Type 4

Barrels: 183,000

Source of Spill: Tank Vessel

Resources at Risk: Commercial fisheries, fish, diving coastal birds, gulls, marine
mammals.

Dispersants: No

Bioremediation: No

In-situ Burning: Yes

Other Special Interest: Research conducted, wildlife impacts, wildlife rehabilitation,
adverse weather conditions, media interest.

Shoreline Types Impacted:

Keywords: Drift cards, Air-Deliverable Anti-Pollution Transfer System (ADAPTS),
fingerprinting, sinking.

Incident Summary:

At approximately 0600 on December 15, 1976, the Liberian tanker Argo
Merchant went aground on Fishing Rip (Nantucket Shoals), 29 nautical miles
southeast of Nantucket Island, Massachusetts in high winds and ten foot seas.
The vessel was carrying approximately 183,000 barrels of No. 6 fuel oil (80%)
and cutter stock (20%). The master of the Argo Merchant requested
permission to dump cargo in an effort to control draft and re-float the vessel.
Permission was denied and attempts to lighter and re-float the vessel using
emergency pumps and an Air Deliverable Anti-Pollution Transfer System
(ADAPTS) were unsuccessful. The following day the weather worsened and
the crew of the Argo Merchant was evacuated. On December 17 the vessel
began to pivot clockwise and buckle. On December 21 the vessel broke in two
aft of the king post, spilling approximately 36,000 barrels of cargo. The bow
section split forward of the bridge and capsized on December 22, resulting in
the loss of the remaining cargo. The bow section floated 400-500 yards to the
southeast and was eventually sunk by the USCG while the stern section
remained aground. Prevailing currents carried the spilled oil away from the
shorelines and beaches of Nantucket. Weather conditions and uncharted
depths surrounding the wreck made salvage attempts difficult.
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Behavior of Oil:

No. 6 fuel oil is a heavy product with an API gravity that ranges from 7 to 14.
The bulk of the spill formed large pancakes (largest observed was 240 feet by
760 feet) and sheens on the surface. Inspection of the pancakes by divers
revealed flat bottoms. Fresh oil formed pancakes 1-1.5 inches thick with
tiered edges. The pancakes thickened as the oil aged, some heavily weathered
pancakes up to 10 inches thick were observed. The weathered pancakes
lacked tiered edges and associated sheens. The cutter stock, which was mixed
with the fuel oil to improve handling, entered the water column. Levels as
high as 250 parts per billion were measured beneath areas of fresh oil.

Extensive efforts were made to monitor and track the spill. Detailed mapping
was undertaken due to the level of concern, potential impacts, and to help
develop more accurate trajectory models for future spills. Multiple trajectory
models were utilized and evaluated during the incident. Accurate
measurements of the speed of the spill revealed that oil in pancakes traveled
at an average speed of about 1.1% of the wind speed, and the sheens
somewhat slower. The spill moved to the south-southeast of the wreck site,
out over the continental shelf, and into the prevailing North Atlantic
circulation pattern. As the oil moved further offshore, wind direction and
weather conditions became less of a concern. Six thousand drift cards were
deployed between the spill and the coast in an attempt to give advance
warning at locations of imminent shoreline impacts.

Large tar balls (up to 70 pounds) came ashore in the Nantucket area during
March of 1977. Analysis of the oil confirmed that it was No. 6 Fuel Oil, but it
could not be directly identified as product from the Argo Merchant.

Some impacts to the bottom sediments were observed in the area of the
sunken bow section of the vessel. In addition to this localized area, one
sediment sample taken from the area of the spill showed oil contamination.

Countermeasures and Mitigation:

In-situ burning was attempted on two occasions. The material used was composed
of fine grained, fumed silica particles treated with silane to render the material
hydrophobic. Originally marketed as CAB-O-SIL ST-2-0, the product was later
marketed under the trade name Tullanox 500.

In the first burning attempt, conducted on December 27, a USCG helicopter dropped
isolated boxes of Tullanox 500 charged with JP-4 jet fuel onto the oil and ignited the
boxes using a timed grenade. The isolated boxes burned, but the flame failed to
spread. It was believed that the wicking agent was not sufficiently dispersed to allow
spreading of the flames.

The second attempt was conducted on December 31. The USCG vessel Spar, aided by

aircraft, located a 90 foot by 120 foot elliptically shaped slick that was of a heavy, tarry
consistency, and 6 to 8 feet thick. The slick broke into smaller pancakes as the Spar
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maneuvered alongside. Sixty-six pounds of Tullanox 500, in 11 pound bags, were
thrown near the center of a 30 foot by 60 foot slick. The bags were torn open and
much of the material was blown off of the slick. Another application of six bags was
applied along the edge of the slick and charged with JP-4. The experiment was
terminated after attempts to ignite the slick failed to sustain a burn.

Other Special Interest Issues:

Due to the offshore movement of the spill, concern for resources shifted from
potential shoreline impacts to the economically important fishing grounds in the
area of Georges Bank. Benthic fish and invertebrate populations and their
associated planktonic stages were at risk. Evidence of oil contamination was
observed in fish, shellfish, ichthyoplankton and zooplankton collected in the area of
the spill. Mortalities of Cod and Pollack embryos occurred in eggs contaminated
with oil, and large numbers of zooplankton were observed to be contaminated with
hydrocarbons. A decline in the population of Sandlance, an important prey species,
was reported during and following the spill, however, the decrease in numbers of
Sandlance could not be directly attributed to the spill.

Observers aboard vessels in the area reported that 25 to 75% of the seabirds seen
were fouled with oil. Fouling was observed mostly on the breast and abdominal
areas. Herring Gulls and Black-backed Gulls appeared to be the most heavily
impacted. Many boats in the area of the spill reported heavily oiled gulls landing
on-board their vessels. The birds often appeared weak and overly tame. Diving
birds that were reported oiled included Gannets and murres, but few of these species
were observed to be heavily oiled. A total of 43 marine mammals were observed in
the area of the spill, but none were in obvious distress or in direct contact with oil
pancakes or sheens.

The grounding of the Argo Merchant initiated intense scientific activity between
December 15 and February 12. Studies related to the fate and effects of the oil as well
as the modeling of trajectories were conducted to begin the process of assessing
ecological impacts.
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Shortly after the grounding, research vessels from NOAA and Woods Hole
Oceanographic Institute (WHOI) were diverted from their scheduled itineraries to
begin special operations concerned with the fate and effects of the spilled oil.
Personnel from National Marine Fisheries Service (NMFS), WHOI and NOAA
aboard two vessels began assessment of water column contamination. Cruises
involving USCG, NOAA, WHOI, U.S. Geological Survey, and University of Rhode
Island (URI) vessels collected more than 200 water and sediment samples. Fish and
shellfish samples were collected at 43 biological stations during a subsequent NMFS
cruise. Benthic sampling was conducted throughout the area of the continental
shelf over which the oil spill passed on two cruises by personnel from URI, NOAA,
and the USCG.

Considerable credit for the success of the research operation was attributed to the
Federal On-Scene Coordinator's efforts to combine the research activities rather
than allowing fragmentation of the effort. The OSC was also responsible for making
operational resources, such as aircraft and vessels, available for research purposes.

Media attention during the Argo Merchant spill was considerable. Though the oil
never impacted the coast, public perception a year after the spill was that widespread
and serious damage had occurred. The USCG was the target of increasing criticism
during the incident. Criticism of the Coast Guard's handling of the incident was
noted at a U.S. Senate hearing. A problem of conflicting information had developed
due to the release of information from two different sources, the district office and
the Coast Guard air station. After the two command posts were consolidated, public
information problems were minimized.

Shore-based cleanup of oiled seabirds was funded by the OSC under the direction of
the Massachusetts Division of Fisheries and Wildlife. A total of 160 oiled birds were
recovered. The relatively low number of birds collected was attributed to the winter
conditions and the scarcity of beach patrols. Oiled birds were recovered as far away
as Dartmouth, Nova Scotia. A total of 47 birds were released after cleaning at either
the Sandwich, Massachusetts, or Felix Neck Audubon Society facilities. Although
oiling of gulls was the most commonly observed impact in the spill area, Common
Murres were the most common birds recovered from the beaches.

Argo Merchant 4



References:

#1991 World Almanac

*8/9/91 & 8/28/91 Letters from Daniel Owen at ITOPF

*Hooke, N. Modern Shipping Disasters 1963-1987. Lloyds of London Press.
1987.

*Meidt, RM. 1987. On-scene coordinators can effectively inform the public
through the news media. Oil Spill Conference Proceedings, 1987, pp. 583-585.
*MMS Worldwide Tanker Spill Database

*Rappaport, et al. 1981. The media and oil spills: Does the press influence
damage perceptions, Oil Spill Conference Proceedings, 1981, pp. 707-712.
*Review of Oil Spill Occurrences and Impacts, Exxon Production Research
Company, 1989.

eTanker Advisory Center, Inc. 1991 Guide for the Selection of Tankers.
T.A.C. Inc. 1991.

*The Argo Merchant Qil Spill, a Preliminary Scientific Report, NOAA, March
1977

*The socioeconomic Impacts of Oil Spills, Final Report, WAPORA, March
1984.

*USCG Pollution Incident Case Analysis of the Argo Merchant.

5 Argo Merchant



L

)

Name of Spill: Arrow

Date of Spill (nmddyy): 02/04/70

Location of Spill: Nova Scotia, Canada

Latitude: 4528 N

Longitude: 061 06 W

Oil Product: Bunker C Oil

Oil Type: Type 4

Barrels: 77,000

Source of Spill: Tank Vessel

Resources at Risk: Commercial fishing areas, soft shelled clams, lobsters,
scallops, lobster fisheries, fish processing plants, seals, gulls, petrels, fulmars,
waterfowl, wading birds, alcids, recreational beaches.

Dispersants: Yes

Bioremediation: No

In-situ Burning: Yes

Other Special Interest: Wildlife impacts, adverse weather conditions, research
conducted.

Shoreline Types Impacted: Mixed sediment beaches, sand and gravel beaches,
exposed rocky shores.

Keywords: Steam generators, suction operations, Corexit 8666, manual
removal, sinking, sorbents, boom.

Incident Summary:

On February 4, 1970, at 0935, the steam tanker Arrow ran hard aground on
Cerberus Rock in Chedabucto Bay off the coast of Nova Scotia, Canada. The
vessel had been traveling off course at nearly full speed when the grounding
occurred. The Arrow broke into two pieces on February 12, spilling between
77,000 and 82,500 barrels of Bunker C Oil into the waters of the bay. Visibility
at the time of the grounding was between five and six miles, water
temperatures were very cold and there was ice in the bays and inlets. There
were high winds and seas at the time of the spill. This worked to spread the
oil into Chedabucto Bay, and the oil eventually impacted approximately 300
kilometers of the bay's shoreline.

Behavior of Oil:

Bunker C fuel oil is a heavy product with an API gravity that ranges from 7 to
14. Oil near the spill site took the form of rainbow, silver and dull sheen. Oil
was also visible in the water in the form of chunks, which were described as
“the size of a hand towel, rolled lengthwise.” Oil at the spill site was observed
as a long narrow slick extending to the east. This pattern was seen usually
during periods of calm or light winds.
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Oil moved under the influence of tides and currents and impacted the
shoreline generally between the mid and high tide line. In some cases, the oil
was driven above the high tide line by storms. In Chedabucto Bay,
approximately 300 kilometers of shoreline were oiled ranging from a trace to
very heavy coverage. In the lagoons and other low-energy locations, the oil
mixed with sand and weeds. The north and west shores of the bay were
heavily oiled and formed a tar-like mix of Bunker C and sediment.

Oiled shorelines in high-energy locations were cleaned by natural processes
within two to three years. Only traces of oil and no apparent damage to the
ecosystem could be found in long-term studies of these areas. In low energy
locations, such as Black Duck Cove and Janvrin Lagoon, damage to the
ecosystem was still visible and the amount of oil on the shoreline remained
relatively unchanged over seven years later.

Countermeasures and Mitigation:

Large oil slicks were dispersed by wave action and chemical dispersants. Ten
tons of the dispersant Corexit 8666 were applied to large portions of the oil.

Oiled wharves and boats were cleaned with steam. Steam cleaning in this
case was the best alternative, as it required no solvents or detergents,
provided portability, required little maintenance and support, and could be
used by crews of unskilled laborers. The oil removed during cleaning was
absorbed by peat moss placed in the water and recovered with slick lickers, an
oleophilic-belt type skimming system. These were used at various locations
during the cleanup and were very effective at removing high viscosity oil.

Oil remained for the longest time on the sheltered mixed sand and gravel
beaches. Cleanup of these areas was performed by both manual and
mechanical means. Mechanical equipment in these areas caused damage to
the back of the beach and mixed oil deeper into the sand than it had been.
Scrapers were not effective on the coarse gravel beaches, and only somewhat
effective on the compact sand beaches. Oil was still visible to observers ten
years after the spill in some of the sheltered areas.

Other Special Interest Issues:

Remaining cargo was removed from the stern section of the sunken vessel by
hot-tapping in approximately ninety feet of water. Pumping operations began
on March 2 and were concluded on April 11. Two boilers installed on the
recovery barge were used to heat the cargo. Approximately thirty-seven
thousand barrels of oil and emulsified oil and water were removed from the
Arrow. The extremely adverse weather conditions, including snow, ice, high
seas and gale-force winds, added to the difficulty of these operations.

The scientific coordination team set up a large laundromat for cleaning oiled
fishing nets. This cost approximately $22,000, but saved considerable time and
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money over replacing all the oiled fishing nets. These nets cost
approximately twenty-five thousand dollars each.

Experiments were conducted during the spill to test the effectiveness of
various natural sorbents and burning operations. At several sites in
Chedabucto Bay, peat moss was tested as an absorbent. Peat moss was spread
on the beach and oil was allowed to wash over it, or was forced onto it with
booms. The peat moss would stick to the oil and the mixture could be easily
removed with a rake. The peat moss was found to be very effective as an
absorbent for Bunker C oil on sand beaches. Its ability to absorb decreased as
the oil weathered and formed a water-in-oil emulsion. An experiment
involving steam cleaning was performed at a test site that had not previously
been oiled. Rocks were purposefully covered with oil and then steam
cleaned. The oil ran onto peat moss that was being held by boom to keep it
from moving downstream, and to prevent further contamination of the area.

In-situ burning experiments were conducted on two-inch thick patches of oil
that had been exposed to the water for more than two weeks. In two separate
sites, peat moss was used as a wick, and fuel (gasoline or turbofuel) was used
to start the fire burning. Results of both tests were negative. This is believed
to be due to the amount of weathering that had already taken place.

On February 14, 1970, only ten days after the grounding of the Arrow, an oil
barge called the Irving Whale spilled between 100 and 200 barrels of Bunker C
oil off the southeast coast of Newfoundland. This barge was later used to
receive oil pumped from the Arrow during the salvage and lightering
operations. (The Irving Whale sank off the northern coast of Prince Edward
Island in July 1970 with a cargo of Bunker C aboard.) The spill from the
Irving Whale is estimated to have caused the deaths of at least 5,500 birds
along the southern coast of Newfoundland.

Both the Irving Whale and the Arrow caused the deaths of a large number of

birds. The two spills caused the known deaths of 1,500 ducks and seabirds,
and deaths of an estimated 12,000 birds.
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Name of Spill: Ashland Petroleum Company

Date of Spill (mmddyy): 01/02/88

Location of Spill: Monongahela River, West Elizabeth, Pennsylvania
Latitude: 40 33 N

Longitude: 080 00 W

Oil Product: diesel fuel

Oil Type: Type 2

Barrels: 23,810

Source of Spill: Facility

Resources at Risk: Waterfowl, fish, mustelids, drinking water intakes.
Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Logistical or operational problems, adverse weather
conditions, closure of shipping lanes or vehicle traffic routes, human health
and safety concerns, wildlife impacts, wildlife rehabilitation.

Shoreline Types Impacted: Vegetated riverbank, riprap, levees.

Keywords: Boom, skimmer, vacuum truck, sorbents.
Incident Summary:

On January 2, 1988, a 40 year old storage tank collapsed at the Ashland Oil
Facility in West Elizabeth, Pennsylvania. The tank collapse spilled 90,476
barrels of diesel fuel, 23,810 barrels of which flowed into the Monongahela
River 27 miles south of Pittsburgh, Pennsylvania. As the spill moved
downriver, water supplies were contaminated, resulting in the disruption of
water services to riverside cities in Pennsylvania, Ohio, and West Virginia.

Behavior of Qil:

The slick flowed past Pittsburgh where the Monongahela and the Allegheny
rivers meet to form the Ohio River. By January 4, traces of oil reached
Newell, West Virginia 92 miles downstream from the spill site. By January
10, the oil had flowed past Steubenville, Ohio, and reached Wheeling, West
Virginia. By January 13, the spill had traveled 130 miles down the
Monongahela and Ohio rivers to reach Sisterville, West Virginia. Ice flows
in the rivers delayed the passage of the slick downstream. A National
Oceanic and Atmospheric Administration (NOAA) study suggested that there
would be minimal re-release of product due to oil being incorporated into the
ice.
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Countermeasures and Mitigation:

The Coast Guard deployed booms at seven sites along the river near
Pittsburgh. Barges pushed by tugboats herded the oil behind the booms
toward the shore where vacuum trucks picked it up. Skimmers and sorbents
were used in other areas along the river. Small booms were placed on the
Monongahela River in an attempt to deflect the oil away from water intakes.
By January 7, only 1,905 barrels of product had been recovered. The effort to
recover the oil was hindered by emulsification and dispersion of the oil with
the water. A 50-75% ice cover on the Monongahela and Ohio Rivers
hindered the recovery of product. Efforts along the Ohio River were
additionally hindered by the presence of dams and locks.

The Pennsylvania Game Commission set up bird cleaning programs. As of
January 7, one goose was listed as an oil spill fatality and fish mortalities were
in the hundreds.

The response lasted for two weeks following the incident.
Other Special Interest Issues:

The Coast Guard closed the Monongahela River to vessel traffic between the
Ashland facility in West Elizabeth and Pittsburgh. Rail and motor vehicle
traffic was halted along some routes near the river, due to concerns about
human health and fire hazards.

Water service to 22,000 homes in Pittsburgh was turned off on January 4 and
wasn't completely turned on again until January 10. In Steubenville, Ohio all
nonessential businesses were closed with water service interrupted for three
days.
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*They Cope Without the Water. Seattle Post-Intelligencer. January 6, 1988.
p-A3.

*Workers Race to Contain Qil Spill. The Seattle Times. January 4, 1988.
p-Al0.
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Name of Spill: Assimi

Date of Spill (mmddyy): 01/07/83

Location of Spill: Oman

Latitude: 22 46.7 N

Longitude: 062 51.5 E '

Oil Product: Light Iranian Crude Oil

Oil Type: Type 2

Barrels: 379,000

Source of Spill: Tank Vessel

Resources at Risk: Power plant water intakes, drinking water intakes, beaches,
commercial fisheries, coral reefs, mangroves, river estuaries, coastal lagoons.
Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Logistical or operational problems.

Shoreline Types Impacted:

Keywords: International Tanker Owners Pollution Federation Ltd. (ITOPF),
fire, explosion, sinking.

Incident Summary:

On January 7, 1983, a fire broke out in the engine room of the tanker Assimi.
The crew abandoned ship and the Assimi was taken under tow by the tug
Solano. On January 10, an explosion occurred aboard the vessel and it burned
fiercely for several days as it was towed into the Arabian Sea. The tanker was
towed to a point 200 miles off the coast of Oman where it sank on January 16.
A second explosion occurred as the vessel was sinking which ignited the oil
on the surface of the water. A slick formed above the area where the vessel
sank. There was no coastal pollution resulting from the incident.

Behavior of Oil:

Light Iranian crude oil is a medium weight product with an API gravity of
33.8 and a viscosity of 6.6 centistokes. An overflight on January 19 revealed a
slick of silver sheen in the vicinity of the sinking covering 100 square miles
and moving towards the northeast. Personnel on an overflight on January 22
found some fresh oil in the slick. The older oil had emulsified, and the total
area of the slick was reduced. The northernmost edge of the slick was 180
miles off the coast of Pakistan. An overflight on February 4 showed that most
of the oil had dispersed.
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Countermeasures and Mitigation:

The government of Oman convened a council that included representatives
from the Council for Conservation of the Environment and Prevention of
Pollution (CCEPP), Sultanate of Oman Navy (SON), Sultanate of Oman Air
Force (SOAF), the Royal Oman Police (Marine), the Maritime Affairs
Department, the Ministry of Petroleum and Minerals, and the petroleum
industry. The council was to form a response strategy in the event of a release
of oil. International Tanker Owners Pollution Federation Ltd. (ITOPF) and
Smit International were asked to provide expertise, and representatives from
those organizations arrived in Oman on January 12. International Transport
Company Contractors, the salvors of the Assimi, contracted Smit
International to help fight the fire. Equipment and personnel from Smit
fought the fire using water and foam from their tug Smit Pioneer. On
January 11, the fire was still burning, and the firefighters flooded the pump
room in an attempt to keep the fire from spreading from the engine room to
the cargo tanks.

The government of Oman contacted the Gulf Area Oil Companies Mutual
Aid Organization (GAOCMAOQ) to provide an aircraft with dispersant
spraying capabilities. Vessels from the Sultanate of Oman Navy (SON), were
equipped with booms and dispersants. Dispersants were obtained from Saudi
Arabia and Dubai to supplement the stock of Petroleum Development Oman
(PDO). No dispersants were applied, because the oil was observed to dissipate
rapidly.

The vessel began to sink while under tow by the Solano, and the Oman
government ordered the salvors to tow the vessel to a point 200 miles from
the coast of Oman and sink it. On January 16, the Assimi was sunk at 22°43'
N, 63°58' E in 3000 meters of water. An explosion occurred as the vessel sank
and a slick of burning oil formed on the surface.

The International Maritime Organization (IMO) was contacted to assess the
threat to environment and make recommendations to the Oman council.
The council also contacted the Regional Organization for the Protection of the
Marine Environment (ROPME) to provide expertise. Observers of the
sinking suggested that the oil released by the breakup had burned on site. The
IMO and ROPME representatives advised further overflights to determine if
the tanker was still leaking oil.
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An overflight on January 19 revealed a slick of silver sheen covering 100
square miles and moving towards the northeast. The government of
Pakistan was notified that the slick was heading towards their coast. An
overflight on January 22 found fresh oil on the surface near the sinking. The
older oil had emulsified, and the total area of the slick was reduced. The
northernmost edge of the slick was 180 miles off the coast of Pakistan. An
overflight on February 4 showed that most of the oil had dispersed.

Other Special Interest Issues:

The Assimi originally caught fire on January 7, and attempts were made to
extinguish the fire. After an explosion on January 10 the fire was burning
more fiercely. The salvors of the vessel were refused passage through the
Straits of Hormuz. On January 12 the tow had been let go due to fears that the
fire could flash back, however, the Solano was able to reconnect the tow and
pull the Assimi even further from the coast.

An expert from the Food and Agriculture Organization (FAO) of the United
Nations arrived in Oman on January 21 to determine the risk to fisheries in
the Arabian Sea. The FAO representative reported that a spill that far from
the coast would not affect the fisheries.

References:

*8/9/91 & 8/28/91 Letters from Daniel Owen at ITOPF

*Genwest Systems, Inc. communications with ITOPF representatives.
*Hayes, T.M. 1985. The Tanker Assimi - A Case History. Oil Spill Conference
Proceedings 1985. pp. 307-310.

*MMS Worldwide Tanker Spill Database

*OSIR Newsletter 2/21/91

*OSIR Oil Spills, International Summary & Review, 1982-1985

sTanker Advisory Center, Inc. 1991 Guide for the Selection of Tankers. T.A.C.
Inc. 1991.
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Name of Spill: Athenian Venture

Date of Spill (mmddyy): 04/22/88

Location of Spill: Canada, southeast of Cape Race, Newfoundland
Latitude: 42 30 N

Longitude: 049 30 W

Oil Product: Unleaded Gasoline

Oil Type: Type 1

Barrels: 252,429

Source of Spill: Tank Vessel

Resources at Risk:

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest:

Shoreline Types Impacted:

Keywords: Explosion, fire, sinking, evaporation.

Incident Summary:

Early on April 22, 1988, the tanker Athenian Venture was found by the
Canadian research vessel Hudson 400 miles southeast of Cape Race,
Newfoundland. The Athenian Venture had apparently experienced a violent
explosion as it was broken in two and on fire. The Athenian Venture had
been en route from Amsterdam, Netherlands, to New York, New York, with
a cargo of approximately 250,000 barrels of unleaded gasoline on board. The
vessel was drifting at 40 38 N, 051 09 W, and the bow and aft sections were
approximately two miles apart when found. The bow section sank at 1400 on
April 22. The aft section continued to drift on fire for the next 7 weeks, finally
sinking on June 17 about 200 miles from the Azores.

Behavior of Oil:

Automotive gasoline is a very light weight, refined product with an API
gravity of 60 to 63. Overflights on April 22 discovered a slick .5 by 4 miles.
However, most of the gasoline burned in the extensive fires. The remaining
oil dissipated very rapidly, most of which was lost to evaporation. Weather
conditions immediately following the accident were good, with high visibility
and calm seas.

Countermeasures and Mitigation:

No countermeasures were undertaken.
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Other Special Interest Issues:

The USCG coordinated rescue efforts with the Canadian Coast Guard. Five
airplanes and seven merchant vessels participated in the two-day search for
survivors. The Athenian Venture had a crew of 24, and the wives of 5 crew
members were also on board. Initially it appeared that one of the lifeboats
was missing from the vessel, but later it was found that all the lifeboats had
burned. No survivors were ever found, and all 29 people were presumed
dead.

References:

*8/9/91 & 8/28/91 Letters from Daniel Owen at ITOPF

*Genwest Systems, Inc. communications with ITOPF representatives.

*MMS Worldwide Tanker Spill Database

*OSIR Newsletter 5/02/88

*OSIR Newsletter 2/21/91

*OSIR Qil Spills, International Summary & Review, 1986-1988

*Tanker Advisory Center, Inc. 1991 Guide for the Selection of Tankers. T.A.C.
Inc. 1991.
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Name of Spill: Bahia Paraiso

Date of Spill (mmddyy): 01/28/89

Location of Spill: Palmer Station, Antarctica

Latitude: 64 47 S

Longitude: 064 06 W

Oil Product: Diesel fuel arctic (DFA)

Oil Type: Type 2

Barrels: 3,774

Source of Spill: Non-Tank Vessel.

Resources at Risk: Krill, amphipods, limpets, gulls, terns, Giant Petrels,
penguins, skua chicks, macroalgae, clams, fish, seals.

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Research conducted, habitat impact due to oil, wildlife
impacts.

Shoreline Types Impacted: Exposed rocky shores.

Keywords: Evaporation, skimmer, U.S. Navy Superintendent of Salvage
(NAVSUPSALYV), boom, salvage.

Incident Summary:

On January 28, 1989, the Bahia Paraiso , with a cargo of diesel fuel arctic, jet
fuel (JP-1), gasoline, and compressed gas cylinders, ran aground off Delaca
Island, 2 miles from the US scientific base at Palmer Station, Antarctica. A 30
foot gash was torn in the ship's hull. The vessel spilled 3,772 barrels of diesel
fuel arctic and cylinders of propane and compressed gas into the water. Heavy
losses occurred among krill and limpets. Scientists on-scene recorded a 50%
mortality rate among penguin chicks, but no significant losses among adult
penguins. The spill also resulted in the death of skua chicks. While these
chicks were not directly oiled, adult skuas were observed abandoning their
nests, allowing other skuas (which are cannibalistic) to prey on their young.
Thousand of other polar seabirds were reported killed. Several oiled seals
were spotted.
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Behavior of Qil:

By February 4, 1989, most of the islands within a 2 mile radius of the spill site
had been contaminated with oil. Ultimately, the oil formed a slick with a 10
mile radius. The heaviest contamination occurred in Biscoe Bay and Arthur
Harbor. Intertidal areas on Norse Point, Laggard Island, Limitrophe Island,
Cormorant Island, and Jacobs Island were affected. Three weeks after the spill,
Biscoe Bay had been cleaned through the processes of evaporation and wave
action. By April, the leakage from the Bahia Paraiso was greatly reduced, and
only those areas close to the wreck (Bonaparte Point, Del.aca Island, and Janus
Island) showed oil. A National Science Foundation (NSF) scientist estimated
the initial leaking rate to be approximately 71 barrels a day.

Countermeasures and Mitigation:

The Argentinean ship Capitan Alacazar arrived February 5 from Chile's

Antarctic Institute to assess the damage to the environment from the oil spill.

The Capitan Alacazar took water samples and surveyed the area for oiled

wildlife. The Polar Duke arrived at Palmer Station on February 6 carrying

equipment and various U.S. agency (NSF, NOAA, USCG, U.S. Navy

igpervisor of Salvage (NAVSUPSALV) personnel and Chilean contract
ivers.

The Chilean Coast Guard Tender Yelcho arrived February 6 and deployed a
boom which didn't hold. By February 7 there were skimmers working on
scene and divers were inspecting the hull. Chilean divers sealed two holes in
the vessel's fuel tanks. By February 8, 30% of the oil had been recovered.
Emulsification and weathering of the oil hindered recovery efforts. Salvage
engineers from Argentina began offloading fuel from the Bahia Paraiso on
February 11. The Argentinean vessel Bahia San Blas was on scene as of
February 12 with recovery equipment. A NAVSUPSALYV skimmer was used
to transfer fuel from the Bahia Paraiso to the Bahia San Blas.

Other Special Interest Issues:

New Zealand conservationists reported that oil would take 100 times longer
to degrade in Antarctica's environment than in more temperate
environments. They also reported that oil could be incorporated into the ice,
depriving sunlight and nutrients to organisms beneath the ice. They
emphasized the need to complete cleanup before winter ice formed.
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Intertidal areas were most directly affected by the spill, however samples
collected over a six-week period showed DFA contamination in tissues from
birds, limpets, macroalgae, clams, bottom feeding fish, and in water, and
sediment. Most of the DFA evaporated with the remainder dispersed by
currents. Possibly because of chronic releases from the ship, there was
evidence of persistence of contamination a year after the spill. Intertidal
limpet populations showed only partial recovery. Populations were reduced
by 50 per cent directly after the spill.

As of March 12, 1992, the vessel remained on her starboard side in 50 feet of
water, still containing about 1500 barrels of diesel fuel. Occasional oil slicks
were observed around the vessel. U.S. cost estimates of pumping remaining
oil from the ship are $3,000,000 and $60,000,000 to completely salve the vessel.
Because it only possible to work in the Antarctic summer, the salvage process
would take about 3 years. The governments of The Netherlands and
Argentina have signed a memorandum of understanding to remove the
remaining oil from the ship.

References:

eCulver, M., Fraser, W., Kennicutt II, M., Stockton, W., and Sweet, S. The
Fate of Diesel Fuel Spilled by the Bahia Paraiso in Arthur Harbor, Antarctica,
Oil Spill Conference Proceedings, 1991, pp.493-500.

eLloyds List, Monday, March 30, 1992.

*Unpublished USCG report
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Name of Spill: Bayou Lafousche /Barge PC 2901

Date of Spill (mmddyy): 03/09/73

Location of Spill: Upper Galveston Bay, Houston Ship Channel, Texas
Latitude: 29 38 N

Longitude: 094 58 W

Qil Product: Louisiana crude, Bunker C

Oil Type: Type 3, Type 4

Barrels: 10,000

Source of Spill: Tank Barge

Resources at Risk: Waterfowl, diving coastal birds, shrimp, oysters, marinas.
Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Adverse weather conditions.

Shoreline Types Impacted: Saltwater marshes, exposed tidal flats, sand/gravel
beaches.

Keywords: Collision, boom, vacuum truck, vacalls, oil mop machines, hand
mops, sawdust, Sorbent C, sorbent pillows, skimmer, filter fence, adverse
weather conditions, contingency plan.

Incident Summary:

On March 9, 1973 at approximately 1326, the tank vessel T/V Mayo Lykes
collided with the Bayou Lafousche/Barge PC 2901. The bow of the T/V Mayo
Lykes, penetrated the port bow of the barge at a 45-60 degree angle, and almost
cut the barge in two. Only the starboard outer skin of the barge held the
vessel together.

A large quantity of the 23,000 barrels of Louisiana crude oil and Bunker C
spilled into the water upon impact. Later estimates reported 10,000 barrels of
pollutant spilled into the water. Part of the spilled amount was released in
the collision while the remainder leaked from the damaged tanks over the
next several days.

Weather conditions at the time of the accident were extremely adverse.
Extensive fog, winds of 30-35 knots with 40 knot gusts, and seas of 3-4 feet
hampered early containment attempts. Since the owner and operator of the
damaged barge denied any responsibility in cleaning up the oil, U.S. Coast
Guard (USCG) personnel began cleanup operations using the Oil Spill
Contingency Fund. Brine Service Company was the primary cleanup
contractor from March 12 until March 18 when Clean Channel Industries
became the principal contractor, focusing on beach cleanup. After March 12,
the USCG took on a strictly supervisory and monitoring role while contract
personnel performed the actual cleanup.
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Two days after the spill, the local Audubon Society, with USCG assistance,
collected and cleaned approximately 400 oil soaked Eared Grebes. The 320
surviving birds were released in an unpolluted area selected by the Texas
Parks and Wildlife Department. The Texas Department of Health, EPA
Region 6, and Texas A&M University conducted ecological and pollutant
studies in the affected area. Preliminary results showed little long-term
adverse effect to the environment. Active cleanup continued until April 6
when the case officially closed, however cleaning on Atkinson and Bulkhead
Reef Islands to the east of the Houston Ship Channel continued until the
week of April 9.

Behavior of Qil:

Louisiana crude oil is a medium to light oil with a range of API gravity
values between 34.5 and 37. Bunker C fuel oil is a heavy product with an API
gravity that ranges from 7 to 14. Prevailing southeasterly winds rapidly
carried oil to beaches in upper Galveston Bay. A large quantity of oil drifted
into the Houston Yacht Club in the hours following the incident. Overflight
observers on March 10 reported heavy concentrations of oil impacting the
beaches and water north to Morgan Point, east to the Houston Ship Channel,
south to Clear Creek Channel, and west to the shores of upper Galveston Bay.
Overall, approximately seven miles of tidal flats and beach were
contaminated as a result of the incident. High tides accompanied by strong
south winds caused oil on the shore or trapped in bayous to contaminate
areas above the normal tidal zone. Increased impacts of this type were
observed at Little Cedar Bayou, Sylvan Beach, Bayside Terrace, and Shoreside
Acres.

Considerable quantities of free floating oil were observed off Red Bluff Point
on a March 14 overflight. Oil pockets were spotted on the beach line from
Todville to Morgan Point as well. On March 16, high winds caused the water
level in Galveston Bay to drop 3-4 feet in 3-4 hours. As a result, much of the
oil remaining in Bayport Channel and Little Cedar Bayou escaped into the bay
and was pushed south by the wind.

By March 16, weathering had made the oil very heavy and viscous, making
recovery difficult. Strong northerly winds on March 17 blew much of the oil
to the south back down the bay, contaminating many of the beaches south of
Red Bluff Point. When the case closed on April 6, some contamination
remained on Atkinson and Bulkhead Reef Islands to the east of the Houston
Ship Channel. Approximately 519,302 gallons of liquid pollutant, and 400
cubic yards of solid oil soaked debris, were collected in the 28-day cleanup
response.
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Countermeasures and Mitigation:

A total of 9600 feet of five different types of spill boom was deployed during
this response. Vessel wake over one foot and/or currents over 1 knot from
transiting ships reduced effectiveness of round boom. The round boom was
found to be bulky, difficult to tow, and relatively ineffective given the
weather conditions. Skirted boom (Uniroyal 18”) was better suited for the job
and could be used in seas to four feet. A Boston Whaler easily towed 300 foot
lengths of this boom. Cedar Bayou was boomed off on March 10 to prevent
oil from escaping back into Galveston Bay. Multiple booms were required at
the Houston Yacht Club to prevent more oil from entering the harbor.
Vacuum trucks were used to removed approximately 190,000 gallons of
trapped oil from the Houston Yacht Club Marina.

Vacalls, which are small vacuum recovery devices, were a primary recovery
device at this incident. A total of 18 vacalls ranging in capacity from 50 barrels
to 130 barrels were on-scene at any one time. Vacalls were used almost
exclusively at Little Cedar Bayou due to availability of access roads leading
down to the areas of collected oil.

Mopping techniques were used principally for beach cleanup between Surf
Oaks and Sylvan Beach. Two types of oil mop machines, the Mark II-9D-PT
and the Mark II-4E, provided excellent recovery of heavy concentrations of
oil. First, a continuous mop reclaimed oil from the water. The machine then
squeezed oil from the mop into a collection pan where it was then pumped
into a vacuum truck. Hand mops, or Jambeaux Mops, were used to remove
sheen and small quantities of oil from the water in hard to reach areas such as
among marsh grass and on tidal flats. The oiled mops were then passed
through a mop wringer and the oil collected in 55 gallon drums.

Sawdust, Sorbent C, and sorbent pillows removed residual oil from the water.
Sorbents were used mainly along low lying areas and beach heads.

Two skimmers retrieved oil in open water areas. The 30' by 110’ barge-style
Exxon skimmer performed well during this response due to its ability to
operate in various weather conditions. However, the skimmer could not
operate in water shallower than 5 feet. The Clean Channel Industry
skimmer, M/V Lady Alice, with a total capacity of 170 gallons, needed to be
unloaded every ten minutes since it was recovering 1,000 gallons per hour.
This skimmer was primarily used to recover oil in the immediate vicinity of
the barge as well as pump out barge tanks that were still leaking.
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On March 26, a filter fence was constructed in Little Cedar Bayou to collect oil
as it drifted in and out of the bayou. This fence consisted of chain link fence
attached to four sets of aluminum fence posts across the bayou. Three sorbent
pillows were placed in the resulting compartments to catch residual product
as it was pushed through the fence.

Other Special Interest Issues:

Adverse weather prevailed throughout the response. Dense fog, high winds,
and high seas resulted in poor visibility and vessel maneuverability. Strong
winds and high tides moved the oil above normal tide lines in some beach
areas. Periodic rain made the ground too soft at times to move heavy
equipment, such as vacuum trucks, in and out of oil pick-up areas. On March
16, high winds caused the water level in Galveston Bay to drop 3-4 feet in 3-4
hours which severely affected the movement of the oil. Adverse weather
also created safety hazards to responders.

References:

*USCG Federal On-Scene Coordinator’s Report
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Name of Spill: Betelgeuse

Date of Spill (nmddyy): 01/08/79

Location of Spill: Bantry Bay, Ireland

Latitude: 50 40 N

Longitude: 012 04 W

Oil Product: Mixed Arabian Crude Oil

Oil Type: Type 3

Barrels: 14,720

Source of Spill: Tank Vessel

Resources at Risk: Mussels, diving coastal birds, waterfowl, scallops, clams,
commercial fisheries.

Dispersants: Yes

Bioremediation: No

In-situ Burning: No

Other Special Interest: Closure of commercial fishing areas, closure of
recreational fishing areas, wildlife impacts, complex salvage operations.
Shoreline Types Impacted: Rocky shores.

Keywords: Manual removal, suction operations, containment boom,
skimmer, BP 1100WD, explosion, fire, sinking, sub-surface oil, salvage,
lightering.

Incident Summary:

In the early afternoon of January 8, 1979, the tanker Betelgeuse exploded at the
offshore pier of the Gulf Oil Terminal at Whiddy Island in Bantry Bay,
Ireland. The tanker broke in two and settled in 130 feet of water with 300,000
barrels of oil remaining onboard. The fire burned throughout the day.
During the night the fire was extinguished and the stern section sank
completely. Approximately 14,720 barrels of oil leaked from the vessel, 3,680
barrels of which impacted the shoreline.

Behavior of Oil:

The Mixed Arabian crude oil contained in the vessel had an API gravity of
about 36.5, and a viscosity of 23 centistokes at 20 degrees C. The oil that was
released from the tanker burned as it leaked until the fire went out late on
January 8. On January 9, a slick began to form, and oil impacted the east shore
of Bantry Bay and Reenydonagan Point on Whiddy Island. Inspections
revealed that 37 barrels of oil per hour was leaking from the wreck. Oil
leaked at this rate for a week. On January 12, the oil impacted the north and
south shores of Bantry Bay. By the next day the oil had spread as far west as
Castle Townbere on the north shore of the bay, and League Point on the south
shore. Bear Island was also impacted.
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Countermeasures and Mitigation:

Cleanup operations were organized by the Cork County Council. Operations
included the manual removal of oil, and the spreading of hay to absorb oil on
the shoreline. Suction operations were also conducted on the shore. Booms
contained the oil leaking from the tanker. Contained oil was treated with
dispersants applied from planes, and was skimmed with a Gulf Oil Company
Bay skimmer. Boom was placed across the mouth of the Glengariff Harbor to
prevent oil from entering it.

Undamaged tanks were lightered using floating hoses running to the shore
facilities.

Other Special Interest Issues:

Dispersant application began on January 10 off Reenydonagan Point. BP
1100WD was applied from Gulf tugs. The Cork County Council and the
Department of Fisheries stopped the shoreline applications that morning
when it was discovered that the dispersant were being applied incorrectly.
Aerial spraying was done thereafter, and only on slicks of fresh oil. The
aircraft used was a modified Piper Pawnee crop sprayer capable of 5 spraying
sorties per hour due to the nearby location of a suitable landing strip.
Application rates were generally around 2 to 3 gallons of BP 1100WD
concentrate per acre. A total of about 35 tonnes (approximately 260 barrels) of
dispersant was used in a 12-day period. The use of dispersants is believed to
have successfully protected the shoreline.

The slick prevented fishing in some areas and nets were fouled by sunken oil.
The harvesting of shellfish, including periwinkles, scallops and clams was
also affected as some catches were rejected by buyers. Oiled seabirds were also
found.

The bow section of the Betelgeuse was salvaged by L. Smit and Company. On
February 21, it was towed to sea by the tug Smit-Lloyd 107. The bow was sunk
at 50 40 N, 012 04 W on February 23. Salvage operations continued
throughout the year. Part of the midsection was raised on August 30. The
rest of the midsection was raised in December. The stern was raised on July 1,
1980. The midsection and the stern were scrapped.
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Name of Spill: Borag

Date of Spill (mmddyy): 02/05/77

Location of Spill: Keelung, Taiwan

Latitude: 2512 N

Longitude: 121 44 E

Oil Product: No. 4 Fuel Oil

Oil Type: Type 3

Barrels: 213,690

Source of Spill: Tank Vessel

Resources at Risk: Power plant water intakes, industrial water intakes,
commercial fisheries, abalone, crabs, lobsters, crawfish, Japanese Eels,
seaweed, anchovies, mackerel, tuna, recreational beaches, fish aquaculture
stocks.

Dispersants: No

Bioremediation: No

In-situ Burning: No

Other Special Interest: Wildlife impacts.

Shoreline Types Impacted: Sand/gravel beaches, exposed rocky shores.
Keywords: International Tanker Owners Pollution Federation (ITOPF),
skimmer, boom, sinking, adverse weather conditions, oil mop machines,
manual removal.

Incident Summary:

On February 7, the Borag grounded on Hsin Lai Reef off Keelung, Taiwan
while en-route to the Chinese Petroleum Corporation (CPC) oil terminal at
Shen Ao. On February 15, heavy weather caused the vessel to break up and
sink, releasing more oil. Approximately 213,690 barrels of No. 4 Fuel Oil
leaked from the vessel.

Behavior of Qil:

No. 4 fuel oil has an API gravity of about 16.5. Most of the oil drifted out to
sea, but 60 miles of sand beaches and rocky shores along Taiwan's northern
coast were oiled. A large amount of oil entered the Keelung Harbor, causing
welding to be prohibited for fear of igniting a fire. Oil was trapped in a
number of small fishing village harbors and accumulated to a thickness of up
to four inches.
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Countermeasures and Mitigation:

International Tanker Owners Pollution Federation Ltd. (ITOPF) personnel
arrived on scene on February 13 to assist in oil spill response operations. The
CPC had a Rheinwerft skimmer which was deployed at the Sheh Ho power
station. The oil there proved to be too viscous to be recovered by the
skimmer. The power stations at Sheh Ho and Shen Ao had some Bennett
boom which was effectively used. There were limited stocks of dispersant
available, but the necessary vessels and helicopters to make effective
application of them were not available. Little additional oil spill response
equipment was available in Taiwan.

ITOPF personnel ordered two nine-inch Oil Mops, but they arrived three days
later than expected. The Oil Mops, used in conjunction with tugs towing
booms to collect oil, proved very effective in recovering oil. Two four-inch
Oil Mops arrived from Singapore and recovered oil effectively, but broke
down almost immediately. On February 14, approximately 2000 feet of
Bennett boom were deployed with good results around power plant water
intakes and across a number of harbor entrances. Booms were supplied to
local fishermen to protect their boats, but many boats were oiled as the
majority of the fisherman failed to use the booms as instructed.

Further cleanup measures included offering five dollars reward for every
barrel of recovered oil. Locals collected oil manually using buckets which
were brought to the CPC oil terminal for disposal.

Other Special Interest Issues:

The anchovies fishery was disrupted as fishermen were reluctant to risk
oiling their nets. Scarcity of abalone and tuna, and mortalities among crabs,
lobsters, and crawfish were claimed by fishermen. Seaweed was claimed to be
in short supply by those who collect it. Japanese eels are collected along the
coast near Keelung for stocking of aquaculture sites, and for export to Japan.
Fishermen claimed mortalities among the eels, and interference with their
harvesting.
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