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Shore Zone TopicsShore Zone Topics

Arctic “SCAT”Arctic “SCAT”
Great Lakes Shore IceGreat Lakes Shore Ice
Shore Operations in IceShore Operations in Ice

Anchorage        23 April 2010

funded by

The Arctic Council

Snow and TerminologySnow and Terminology

snowsnow SNWSNW
frozen swashfrozen swash FSWFSW
frozen sprayfrozen spray FSPFSP
ice footice foot IFTIFT
iceice--push ridgepush ridge IPRIPR
grounded floesgrounded floes GFLGFL
glacier iceglacier ice GLCGLC

frozen swashfrozen swash FSWFSW

frozen sprayfrozen spray FSPFSP
suprasupra--tidal zone onlytidal zone only

““Ice Ice 
Volcanoes”Volcanoes”
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Arctic Shore TypesArctic Shore Types

-- inundated lowinundated low--lying tundralying tundra
-- tundra cliffs (ice rich and ice poor)tundra cliffs (ice rich and ice poor)

In the US, not found outside of AlaskaIn the US, not found outside of Alaska

Inundated LowInundated Low--lying Tundralying Tundra IceIce--Rich Tundra CliffsRich Tundra Cliffs

Peat ShorelinePeat Shoreline Shoreline Response OperationsShoreline Response Operations

Oil in Snow

Oil in broken ice in rivers

Oil in shorefast ice

Oil under ice in rivers
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SNOW SNOW 

Snow with DieselSnow with Diesel

Snow with Crude OilSnow with Crude Oil

Snow Snow MeltersMelters Oil in Rivers and Broken IceOil in Rivers and Broken Ice

Ice BoomsIce Booms

Lake Erie

~ 6.5 km long

Lac St. Pierre

~ 2.5 km long – 22 spans

Concept to Utilize Ice Booms During Concept to Utilize Ice Booms During 
Response Response 

Abdelnour et al. 2000
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Oil on Oil on shorefastshorefast iceice
SHORE ICESHORE ICE

Havre St. Pierre Havre St. Pierre –– Bunker CBunker C M/V M/V SarabandSaraband spill spill -- 19981998

Some oil was recovered from the 
broken ice around the vessel more 
than 1400 tons of ice removed

Oil under IceOil under Ice in Riversin Rivers
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Chain Saw Chain Saw 
FramesFrames

Barrier in Ice SlotBarrier in Ice Slot
Waste Transfer

Typical Model
SEA

TREATMENT
ELIMINATION
and FINAL 
DISPOSAL

Long Term
Storage

Transport

Transfer

Intermediate storage

site 1

site 2

site 3
site 4

site 5

site 6

Intermediate storage

Transport

Primary storage

Model Must be Modified for Remote Model Must be Modified for Remote 
Area OperationsArea Operations

No roadsNo roads
Transfers will be either by Transfers will be either by 
-- tracked vehicle,tracked vehicle,
-- boat (barge, landing craft), or boat (barge, landing craft), or 
-- helicopter.helicopter.

Winter ChallengesWinter Challenges
Short daysShort days
Cold stressCold stress
More support requiredMore support required
Oil may be hard to detect in snow or under Oil may be hard to detect in snow or under 
iceice
Ice is dynamicIce is dynamic
Oil weathers more slowly (especially Oil weathers more slowly (especially 
evaporation)evaporation)
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Winter PositivesWinter Positives

Emulsification retardedEmulsification retarded
Evaporation retarded (may be a negative)Evaporation retarded (may be a negative)
Ice minimizes spreading on waterIce minimizes spreading on water
Snow slows spreadingSnow slows spreading
Cold lowers viscosity Cold lowers viscosity –– slows spreadingslows spreading
Can recover 100% of oil spilled on ice !Can recover 100% of oil spilled on ice !
Can travel on smooth iceCan travel on smooth ice

Winter StrategiesWinter Strategies

Spreading and transport minimized so Spreading and transport minimized so 
recover before remobilized during spring recover before remobilized during spring 
thawthaw
Potential operational impacts lower in Potential operational impacts lower in 
winter winter 

SummarySummary

Key factors in dealing with winter and ice or Key factors in dealing with winter and ice or 
snow:snow:

•• Cannot just “cut and paste” summer procedures Cannot just “cut and paste” summer procedures 
to cold or winter operationsto cold or winter operations

•• Requires a different set of strategies, tactics, and Requires a different set of strategies, tactics, and 
methods for containment and recovery methods for containment and recovery 

•• Requires a different approach to safety, support Requires a different approach to safety, support 
and logisticsand logistics

SummarySummary

Need to consider and plan for a range of Need to consider and plan for a range of 
scenarios:scenarios:

•• Oil and Oil and snow snow on land or on iceon land or on ice

•• Oil Oil buried or penetrated in snow buried or penetrated in snow on land or iceon land or ice

•• Oil on Oil on shorelinesshorelines or river banks with snow and/or iceor river banks with snow and/or ice

•• Oil Oil on solid iceon solid ice -- rivers and oceanrivers and ocean

•• Oil Oil under solid iceunder solid ice -- rivers and oceanrivers and ocean

•• Oil Oil in broken icein broken ice –– rivers and oceans rivers and oceans 


