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Environment of Arctic area

= Development of Arctic area
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# The characteristics of Arctic climate
= Long cold winters, short cool summers ¥ Rescarch of Arctic sea routes
= Extremes of solar radiation.
= Parts of the Arctic are covered by sea ice, glacial ice or snow.
= Winter temperatures can drop below -500 C
= Average July temperature can range from about -10 to +100 C.
=Fogis during the
= Short ice-free drilling window.
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1. BACKGROUND

. Environmental effect
= Adr pollution or Arctic Haze
v Tiny particles(Dust, Paticulate matter)
¥ Nitrogen oxides and volatile organte compounds{precursors to ozone)
¥ Dirty deposits that fall on snow and 1ce
= Noige
v More frequent vessel traffic
v Seizmic testing for oil and gaz, and other industrial activities
* Invasive Species
v Discharging Ballast water at new ports
v Introducing any potential species picked up in their port of origin
*  Ship Strikes
¥ Whales” migratory routes can comrespond with shipping routes,
v Slow-Large mammals are often the victime of ship stnkes
> Ocean Garbage and Se

v More and more ships, including cruize lines,
v Using Northwest Passage and the Arctic

1. BACKGROUND

= Effect of oil spilled to Ice-covered
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¥ Trapped oil may not be
released until complete melting
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1. Research Objective

*  Research Objective

and IMO action Arctic lee-coveres

tivitieg comprising oil and gas, shipping and fishing and their
sible impacts on the marine environment and i1s iving resources
¥ Prevention Technologies of environmental contamination 18 so broad

ic lee conditions.

» Explain about oil spill Response in Dyns

Various activities FINE TesOUrces

Environmental
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3. Regulations and Rules

* Relev;
< IMO
» IMO Guidelines for Ships Operating in Arctic lee-covered Waters are
analyzed and discussed. (FNI-rapport 2/2007, Gystel
F MSC/Cire.1056 and MEPC/Cire.399 — Refer to IMO
F IMO Po andatory to 2012) — Ti
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= [ACS
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= Arctic Council
¥ PAME (Protection of the Ar
Arctic council consisting with
¥ Arctic Marine Shipping Assessment 2009 Report — dyears report (Arctic
problems and conclusiol

dironment) = Sub-group of
ecialists in terms of Arclic(185 members).

3. Regulations and Rules
= Political consideration
=  Russia
¥ Murmansk Initiatives { 1987) — Russia repont about arctic sea route
» INSROP (International Northem Sea Route Program)
el Russia)

» Ottawa unveils Arctic campaign (Mapping, Construction & efc.)

Camada report the
construction plan and mapping cooperation with the other countries

Germany has made Weather forecasting system with several researches

¥ Arctic military command and task force (2009)
= Norway

¥ FHI (Fridtjof Nansen Institute) -Re

¥ Arctic offshore mles and technologie
= The USA
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* (Ship & Ocean Foundation) - Conducting Sea Route research in Arctic area
{INSROP)

» JANSROP — Research group conducting Sea Route research in Arctic area (JANSROP)

Research group(Norway, Japan
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= Blow out control
* Well Capp
1. Blowoul prevention (BOP) system

out oil
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. Onee the debris is removed, a new wellhead must be installed to
control the well,
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- il gpill contingency methods
0]

*  Containment booming is a fixed-

Mechanical recovery : "
booming tactic where boom is

{Conventional Technologies)

= positioned around the spill source
to prevent spreading ancl
concentrate the oil for removal
with a skimmer.

*  Diversion booming redirects oil

ic location for recovery.

on booming may be uzed
to prevent oil from entering a
sensitive area.

*  Deflection booming is used to
direct o1l away from a location or
to change the course of an o1l
shck.

a
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4. Prevention T

= Weir skimmers draw liquid from the
surface by creating a sump in the
water nto which oil and water pour.
The captured liquid is pumped from
the sump to storage.

skimmers pick up oil
d to a collection surface,
most of the water behind. The

(RS-

leavin
oil is then scraped from the collection
surface and pumped to a storage
device.

*  Bucket skimmers are a variation of a
weir or oleophilic brush skimmer that
can be used in either mode.

*  Suction skimmers use a vacuum fo
lift o1l from the surface of the water.
These skimmers recuire a vacuum
PUIIP ©F air conveyor systen.
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4. Prevention T
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= il spill contingency methods
(1) Mechanical recovery (New

technologies — lee Management)

Deflection device

*  Fixed Boom
Ice booms are affixed permanently in
some locations to exclude sea or river
ice from areas, facilitate navigation, or
protect facilities or infrastructure.

Ice booms may be used to exclude ice
from an area, or to concentrate ice to
accelerate the formation of a stable 1ce
cover.

*  Live boom
Keep ice away from areas where oil
recovery is oceurring,

*  Deflection Devices
A metal grate positioned in front of a
skimmer to deflect small pieces of ice
away from the skimmer

= (nl spill contingency methods L

(1) Mechanical recovery (New

4. Prevention Technologies of environmental contamination

Schematic af LOIS unit

Installed on the side of a dedicated response

vessel.
An oscl

LS seps

from ice

grid on the forward side of the
ce chunks and washes the oil
hunks as they move along the grid.
When the vessel advances, oil and crushed ice
pieces are pushed against the ice grid and forced
deeper into the water ag they proceed aft
« LIC

ating i

MORICE

ring nozzles

e Twao sets of brushes and water-spra
The unit works in two :-1.|u;' : The slage
cleans the ice and the second stage separates the
oil from ice and collects the oil for recovery

= MORICE
Two different recovery systems, separating ice
from oil, and deflecting large pieces of ice to
allow the unit to function.

4. Prevention

= Ol gpill contingency methods
Mechunical recovery

(Mew technologies - Recovery)

Mop simmar
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Lamar Rasavery Busket Doy DBO(D e Brseh D)

ol envir

¢ deployed lrwn vessels in many positions

nd ¢an be readily positioned in ice

The Lamor recovery bucket (LRE)

The brush wheel can be lified to allow the bucket

Lo be used 1o scoop and dump heavy oil sludge

and =olid materialz, and to move large ice chunks

al sea.

The Lamar Arctic Skimmer (LA

The brush wheel dis, volve in the same
sction as the flow of dlc only er passing

through the skimmer, and the revolving brosh

5 oil under the water st ¢, where it then

ies upwand mnd adheres to the brushes

Dexrni DED{ID e Brush Drum)

Oil is recovered from the water as it adheres to
the surface. As the discs or drum brushes are
rotated through the skimmer head, oil is collected
in the central sunip on a continuous basis,
Gooveed drums (University of California Santa
Babara)

5 125)

The tests found that the use of a grooved surface
could increase recovery up o 20085,

4.
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Prevention Technologies of envir I conta ion
ontingency methods = Vessel maneuver and Fire monitor wash
() e hanical toiairary (Hew Using the props and bow thrusters to walk
e oy Tge St 3 the vessel sideways creates a lead on the
Vessel & Pump) downstream side of the vessel. Oil may

technologies

o Irs processng

pool in this lead allowing recovery by
skimmers.
A fire monitor 1
the skimmer and wash s
om the skimmer
ce processing and recovery eperation
hin the boomed area, one or more work
s¢ @ bow sweeper to cormal the oil
and ice and move it toward the recovery
it
= The Dexmi screw auger pumps
High capacity. and capable of processing
ice slush and debris up to 2 inches in
diameter, ”)"lih\l]llL:l]llj' driven
Steam or water into the oil being pumped
and facilitate handling of heavy oils by
reducing backpressure in the discharge hose

LT r—

g0 used 1o wash il to
all pieces of ice
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4. Prevention T

%%, ignition of th

. Oil spill contingency n
@ In-situ burni
¥ In-situ burning requi
»
concentral
»
>

33% to 50%

nge
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In broken and pack ice provide an opportunity to burn.
In-situ burning oils in sea ice proposes efficiency rates in the

4.
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Prevention Technologies of environmental contamination

ill contingency methods
Disper
Accelerate the process of natural dispersion.

anis

Reduce the amount of floating oil to n rize damage to
shorelines, wildlife, and other sensitive resources.

Three components: surfactants, solvents, and additives.
Surfactants are molecules with an affinity for two distinet
liquids that do not mix, acting as an interface between them.

Disper
ice conditions [

ils are not a proven technology for use in most sea

5. Conclusion

= Challenges of Spill Response in Ice-infested Waters
There are significant challenges in Arctic area

b

¥ Extreme 1 ecological s
¥ Seasonal ice conditions

¥ Slower wes
¥ Remote lo

v Need to i

stical support

¥ Frequency of storms
¥ Cold temperature effec
v L
v Se:

sonal daylight ability

hering and longer persistence of spilled oil

ovise response usin
¥ Low visibility due to Tog and snow

1 adverse weather

on the efMiciency of equipment and personnel
fted boat operations in lce-infested waters

ity variations

available v

* Need to make robust oil spill planning and response infrastructure in Arctic

area

¥ Industry and government should take into consideration it

¥ Need Global cooperation

= Need to make

¥ Need Strong Verification

rules and r
¥ IMO & IACS should be leading organization to make rules and

in Arctic area
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