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A Study on the Development of National Model of On-Shore

Response to Marine O1l Spill Incidents 1n Korea

SANGWOON KIM

Department of Coast Guard Studies

Graduate School of Korea Maritime University

Abstract

On-shore response to marine oil spill incidents is time-consuming and
complex compared with on-water response. On-shore response measures in
Korea have been identified to have a lot of fields to be improved through
the experience of Hebei Spirit incident in 2007. This study has analyzed
the current status of korea's on-shore response structure and
capabilities and has suggested national model for on-shore response to
marine oil spill incidents with eight modules.

The study is composed with six chapters. In the first chapter, the
background and objectives of the study have been defined and the method
and scope of i1t have also been explained.

In the second chapter, overview of Korea's on-shore response has been
introduced. The domestic acts and regulations related to on-shore
response have been explained and national on-shore response capabilities
have also been evaluated. And case studies on catastrophic spill such as
the Sea Prince incident in 1995 and the Hebei Spirit incident in 2007

have been made.
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In the third chapter, the on-shore spill response systems of advanced
countries such as U.S.A.,Japan, U.K. and France have been introduced,
also four case studies including the Gulf of Mexico oil spill incident in
2010 have been introduced.

In the forth chapter, the characteristics of our shoreline have been
explained on natural and socioeconomic aspects. It has also been
identified and evaluated how vulnerable our shoreline is to marine oil
spills. In addition, the quantity of oil transported near our shoreline
has been analyzed and the statistics of oil spill incidents for the
recent five years have also been analyzed.

Assuming 1,000 k& of crude oil has been spilt into our western,
southern or eastern sea from a tanker in spring, summer, fall and winter
respectively, trajectory of spilled oil has been predicted using KOSPS
(Korea 0il Spill Prediction System), which was developed in 2006 through
2008 by Korea Coast Guard (KCG). With the trajectory predictions, the
study has identified that our western and southern coastlines are the
most vulnerable to oil spills and the spilled oil at sea would reach at
the shoreline within at most 24 hours. The response measures have been
compared between the Hebei Spirit incident in 2007 and the Gulf of Mexico
o1l spill incident, and identified gabs between the two countries in
on—shore response measures.

In the fifth chapter, as a core of this study, design of national model
for shoreline clean-up to marine oil spills 1s made with 8 modules. The
national model is a suggestion of the directions to which our country's
on-shore clean-up should follow in the future and its contents are as
follows;

The first module deals with national response structure and role

allocations. In the module, the roles to carry out on-shore response
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should be divided between local governments and KCG. KCG will take the
duties of management of readiness of national response resources,
arrangement of education and training of on-shore response personnel of
local governments, development of shoreline response support systems,
etc, which needed large budget and advanced skills. On the other hand,
local governments will take the responsibilities for shoreline
assessment, supervision of on-site clean-up activities, designation of
endpoints of shoreline treatment for each segment, etc, which are more
closely related to the local government's concerns and can carry out
without large budget and advanced skills. And in this module, the study
also suggests the introduction to the assessment protocol for the
response entities such as KCG offices, branches of Korea Marine
Environment Management Corporation (KOEM), local governments, etc.

Second module regarding management of national response resources
suggests that the oil spill response resources should be managed at
national level, and a computer system for this purpose should be
developed.

In third module regarding information-sharing, it is suggested that a
computer system should be developed and maintained to collect, maintain
and share all relevant informations on oil spill responses. As a lot of
entities and stakeholders will be engaged in the oil spill response, and
many informations will be inevitably generated, distributed, and
provided by them, a system to maintain the information efficiently
should be developed.

Fourth module regarding on-scene safety management at early stage,
suggests early designation of safety officer, establishment of control
zone, and implementation of routine air and risk monitoring of the sites.

Considering that most of the spilt oil might reach shorelines within 24

T



hours due to our country's shoreline characteristics, early on-shore
response measures become more important. In case that these measures will
not be taken sufficiently or timely, local residents' and responders'
safety and health problems may be caused.

Fifth module regarding on-shore response decision making, suggests to make
Shoreline Cleanup Assessment Technology (SCAT) system suited to our
environment, and decision making procedures using the results from the SCAT.

In sixth module, as emergency advance payments of shoreline clean-up
costs, emergency advance payments procedures and methods are suggested
to solve the problem caused by the delay of payments of clean-up costs of
local residents and private clean—up companies.

Seventh module deals with the Vessel of Opportunity (VOO) program, the
study suggests the introduction to the system to use fishing boats and
local residents as temporary oil spill clean-up resources. To improve
the efficiency of the program, response equipments which will be
installed on the fishing boats in case of oil spill incidents are
suggested to be developed by government organizations such as KCG in
advance of any oil spills.

Eighth module regarding scientific assistance to the shoreline clean-up,
suggests that our country needs to operate a permanent institution such as
NOAA in U.S.A., and CEDRE in France. Considering that a lot of shoreline
response measures needed scientific assistance for OSC to make decisions
and currently operating Response Skill Support Committee is not sufficient
to provide those technical advices to the OSC timely, it is suggested that
a permanent institution be established in KCG' R&D Center, KOEM, or Korea
Ocean Research & Development Institute (KORDI).

Finally, in the sixth chapter, the study concluded with summary of all

the previous chapters and several suggestions.
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Table 1.1 Major marine oil spill incidents in Korea
Date Place Overview Pollutant Spillage(k£)
While taking refuge from typhoon
, Faye, hit by wave and stranded Sea Prince Crude oil 4,155
95.7.23 | Yeosu on rocks south of Sori island, (tanker,144,567 GRT) | B/C 879
Yeucheon-gun
On her way from Ulsan to
Kwangyang, stranded on the rocks .
’95. 9.21 | Busan | off Namhyeongjedo island near No.l Yuil-ho B/C 2,392
. (tanker, 1,591 GRT)
Busan and sank into the water
about 70 meters
While berthing at Honam oil
refinery pier in Kwangyang, .
’95.11.17 | Yeosu | contacted with the pear due to Plmem Sapire Crude oil 1,402
o (tanker, 142,448 GRT)
poor piloting and punctured on
her side
On her way from Ulsan to Gusan,
, Tong | ran aground in front of Tunggado, No.3 Osung
97. 4.3 young | near Tongyong and sank into the (tanker, 786 GRT) B/C 1,699
sea
While departing Yeosu port, Jungyang-ho
03.12.31 | Yeosu | collided w1th Sunghae, damaged (tanker, 4,061 GRT) B/C 623.3
on her portside
While anchoring in front of
07.12. 7 | Tacan Deasan port, west of South Korea, Hebei Spirit Crude oil
o hit by a crane-carrying barge and |(tanker, 146,848 GRT)| 12,547
punctured on her side
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‘ Objective & ‘
Background

4

Relevant laws, | | . ‘ Response record
organization, resource ==  Review of Current On- ""' on MT Sea Prince
management [ shore Response in Korea & Hebei Spirit

Analysis on Spill of | ____ | leeeeeeee J On-shore Response
Deepwater Horizon, System of USA,
Nakhodka, Erika, Prestige Japan, Europe

System of maritime
_developed countries

Comparison'of ________________ Jl __________________ | Domestic Characteristics
korea & foreign (Shoreline features,

countries’ systems » X . vulnerability, spread, etc)
‘ Evaluation & Analysis ‘ v sp

‘ On-shore Response ‘

on On-shore Response
related Surroundings

4

_ Design of National On-
" shore Response Model | ‘

| l

' Concluding Remarks ‘

Components

‘ ‘ Components
Organization/Role, L |

Safety, Evaluation,
Compensation, VOO,
Scientific support

Resources,
Informations

Fig. 1.1 Flowchart of the study
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Table 2.1 Shoreline cleanup methods
Method Objective and description Applicable habitat types

-the most general shoreline cleanup|- All habitat types
method - areas with difficult access with
- Removal of surface oil using gloved| machine
hands, rakes, shovels, buckets, |- generate less waste and can
scrapers, sorbents, pitchforks, etc.,| focus only on contaminated
and placing in containers areas

Manual Recovery

No action is taken, although
Natural recovery monitoring of contaminated areas|All habitat types
may be required

_10_



Table 2.1 (Continued)
Method Objective and description Applicable habitat types
-small and portable unit(beach
removing liquid oil stranded on| cleaners)
Vacuum coasts and inside riprap using|-Vacuum trucks are appropriate
vacuum units to dispose oil collected and
recovered
. . . -On land ibl h
Oil and oiled sediments are collected Surrlfacean sed?tfr)li:snltse ar\z erﬁzf}:
and' rertnovexti u51'rf1“g 1 medchqmcaé amenable to, and accessible by,
Mechanical Removal |cduipment not specifically designed| 1o, "o ouinment
for pollution response, such as P b 4 oil d i
backhoes, graders, bulldozers, | }?rl sudmerge o1,huse I.Ii
dredges, draglines, etc. sheltere areas  where ol
accumulates

Sediment reworking
/Tilling

The oiled sediments are roto-tilled,

disked, or otherwise mixed using
mechanical equipment ~or manual
tools

Along beaches, oiled sediments may
also be pushed to the water's edge to
enhance natural cleanup by wave
activity (surf washing).

On any sedimentary substrate
that can support mechanical
equipment or foot traffic and
hand tilling

Ambient-temperature water is sprayed

- On substrates, riprap, and solid,

at low pressures(<10 psi), usually| man-made structures, where
Low-pressure, from hand-held hoses, to lift oil from| the oil is still fluid.
ambient-water flushing [the substrate and float it to the|-In  wetlands and along
water's  edge for recovery  by| vegetated banks where oil is
skimmers, vacuum, or sorbents. trapped in vegetation
High-pressure, Similar  to — low-pressure ﬂushlng, On bedrock, man-made
except that water  pressure  is

ambient-water flushing

100-1,000 psi.

structures, and gravel substrates

Low-pressure, hot-water
flushing

Hot water (32~77°C) is sprayed with
hoses at low pressures to liquify and
lift il from the substrate and float it
to the water's edge for recovery by
skimmers, vacuums, or sorbents.

On bedrock, and to gravel
substrates, and man-made
structures

High-pressure, hot-water
flushing

Hot water is sprayed with hand-held
wands at pressures greater than 100

psi.

Gravel substrates, bedrock, and
man-made structures

Steam cleaning

Steam or very hot water is sprayed
with  hand-held wands at high
pressures (>2,000 psi).

Man-made stuctures such

seawalls and riprap

as

_11_



Table 2.1 (Continued)
Method Objective and description Applicable habitat types
. . On  heavily oiled bedrock,
Sand blasting Use of sandblasting cquipment  to artificial ~ structures such  as

remove oil from the substrate.

seawalls and riprap

A perforated header pipe or hose is
placed above the oiled shore or
bank. Ambient-temperature water is

All shoreline types where the

Flushing pumped through the header pipe at|equipment can be. effectively
low pressure and flows downslope to|deployed. Not effective in steep
the water where any oil released is|intertidal areas
trapped by booms and recovered by
skimmers or other suitable equipment.

Formulations containing specific | Insufficient information on
Bioremediation hydrocarbon-degrading microbes are| impacts or effectiveness of this

added to the oiled area

method

In-Situ Burning

Oil is burned when it is on a
combustible substrate such as
vegetation, logs, and other debris

On most habitats, except dry,
muddy substrates

Vegetation
cutting/removal

Oiled vegetation is cut with weed
trimmers, blades, etc., and picked or
raked up and bagged for disposal

Habitats composed of vegetation,
such as salt marsh, sea grass
beds, and kelp beds, which
contain  emergent, herbaceous
vegetation of floating, aquatic
vegetation

Q1 wtd, A el g&F EAl= stz ol= Ao o] &HA G Utk
SAE ol &ste IAA WHEe Be &Y VIES e AT o,
RBEjA o] ol Aa Hgo] Bol S B S 7HH AL v

nAEAs e 244" 7ol VIEEE mAEe] AAYIHA @= 4
AE sfictol = Aetyt EF el 238 = 7159 45 MdE vt =
i GH1S A Ak B 2%, SE3NL, 9 T e FAxA
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Table 2.2 Three(3) levels of KCG's marine oil spill response

Levels Scale Description
- Marine oil spill incidents that can be responded with resources of
Local only a Coast Guard office
Ist level . o ) )
response |- In case of shoreline response, the incidents which contaminated
only a local government)

- Marine oil spill incidents that should be responded with resources
of more than a Coast Guard office and their impact can reach
far over a Coast Guard's boundary

Regional . N - .
2nd level - Marine oil spill incidents that can be responded with resources of
response .
only a Regional headquarter of KCG.

- In case of shoreline response, marine oil spills whose impact can

reach more than a local government's boundary
3ed level National |Marine oil spill incidents that is needed to mobilize all of national
response | response resources all over the country

2Ag $AHoR APk oldF AYLP PARNE AT hgEAN} Fa
QT HAFA L A% 5] T 54 Wl Fig 215 Table 2.39] et
st
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report - Cel’lt ra ]. SMC 4 report
Prime Minister
9
Central Accident CHQ—2ssistance Central Disaster CHQ
MLTM —— > MOPAS
report report

B

L.G. Disaster CHQ |Assitance Pollution RHQ
Local goverments KCG

Regional PR HQ | — oML, L.G.
(health & safety)

o MOPAS, MIFAFF, L.G.

¢ Supervision ¢ g (Protection of Aquaculture)
At-sea ning N 2 P ME (Wastes diposal)
@

£ |o MND, MOPAS
oKCG °L.G. S | (Human resources and
KOR oKOEM equipment assistance)

°Private Co. oMM _

*Private Co. Volunteers (Legal affairs, Claims)

. ' o

Incident site

Fig. 2.1 National response scheme for large-scale marine oil spill incidents in

Korea
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Table 2.3 Response centers for large-scale marine oil spills

Classification | Person in charge | Relevant Acts | Main duties related to onshore response

-overall  supervision of  pollution
response

- Establishment of pollution response
HQ and on-site command posts

- Establishment of supply bases

- Reception,  supply, distribution  of
equipment, materials

- Management of volunteers

Marine
Environment
Management Act

Pollution Commissioner of
Response HQ KCG

- Coordination among government
Framework Act | organizations
Central Accident Ministers of of the -Making and  implementation  of
Countermeasure MLTM or Management of | assistance plan
HQ MIFAFF Disasters and | - Supply of Response resources
Safety - Assistance of restoration and

compensation of damages

- Assistance of resources needed for

Regional Disaster | Governors of emergency response
Countermeasure Local ” - Handling of accidents and restoration
HQ governments in local level

- Recruit and deployment of Volunteers

Technology Appo.mt.ed by [agne - Technical support for the oil pollution
support committee Commissioner of | Environment e
HPP KCG Management Act esponse
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Table 2.4 Duties and roles of organizations relevant to shoreline cleanup

Relevant organization Duties and roles related to onshore response

Establishment of command posts and supply bases

Korea Coast Guard . . .
- Assistance of response materials, personnel and skills

Minister of Labor - Monitoring and management of safety at incident sites

ini Health .
Minister of Health and - Management of responders' health and medical support

Welfare
Minister of Environment - Survey on impact of incident on human health
Heads of MW, MOPAS,
National Emergency - Rescue, emergency treatment, transportation of the died or
Management Agency, Local injured
Governments
National Police - Site control and maintenance of order at site

Heads of MLTM, MIFAFF, | - Ban of fishing and aquaculture,
ME and Local Governments | - Development and implementation of restoration measures

Minster of ME and Governors

of LG. Rescue and rehabilitation of wildlife

* ZH o g7 HAAE, S gd 2, 2009. 4

WA 7 =AdP ol 3= HAAE, BA7]=, L9=d, AT, REHE, §
3] - 3= % (Hazardous and Noxious Substances, HNS) & 67 #°F, & 26 2]

AR IR TR0, AR w= AA BAL Fobo] WAz

-

a3

7 Bokol AR 7]&xEy AW AFS 1 otk

A
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Table 2.5 Composition and duties of shoreline cleanup teams

Classification

Composition

Duties

SCAT team

Members of relevant
Local governments
and KCG offices

Survey on types of coasts and status of contamination
Documentation of data related to damages from
pollution and assessment of the damages
Recommendation of shoreline cleanup methods and end
points based on the contamination condition

Review of necessity and recommendation of cleanup
measures for sensitive areas

Collection of data related to effectiveness of applied
measures

the

Site control

Members of KCG

Consultation with local governments about deployment of

response personnel and equipment
Keeping  cooperation  relations

conservation entities

Deployment of management of volunteers

with  environment

section | dispatched to the site| Guidance of shoreline cleanup measures of local
governments
- Identification of shoreline oiling conditions and sketching
of pollution information map
On-site . N .
Supply Base| Members of KCG | ~ Designation and operation of supply. base (resources
. . . assembly and stand-by places) at appropriate places
Operation |dispatched to the site . .
. - Management of response materials and supplies
section
Wastes - Operation and management of temporary waste oil storage
. Members of ME and - . o
disposal Local Governments facilities (record of disposal quantities)
management di . - Collection of waste debris and waste oil, mobilization of
. ispatched to the site :
section transportation and secureness of entrance
*E:A DA SR F9arE, Al dEA, 2011, 11
223 AAAY 59
aiebAl Ao ok Ave AFEEH R VIS AT - BASE A
AA, S He e, TIPS AG A, APRAR G A e Al d e 37 E T
oAA Bt dow, T AAA BFAS Table 2.601 Aelsto] e
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clothing
3,245
313
730
6,734
1,060
12,082

5
10

9
7

manual |Protective
41

sprayers

motor
sprayers
32
14
21
16
94

transport
ation
pumps
41
24
54
124

storage
cans and
454
100
20
55
639

drums

Beach
cleaners
16
16

High
pressure
sprayer
19
31
81
134

fence
(km)
16
15
10
57
31
15
13
197

0il

Skim-
mers
72
2
77
20
10
184

Port
authorities
Navy
Local
govern-
ments
KOEM
Private
Co.
etc
Total

KCG

Table 2.6 Stockpiles of national oil spill response equipment and materials
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Table 2.7 Overview of shoreline cleanup activities

classification of periods Areas of activity

- Jeonnam Province, Dolsan island, Nammyeon coasts etc
46.9km

- Namhea, Geoje coasts in Kyungnam 10.6km

- Busan Heaundae, Tejongdae, and Ulsan coasts 15.7km

Ist period | ’95. 7.26 ~ 11.17

l

2nd period | ’96. 4. 1

1

7.17 - Dukpo coasts, Sorido, Nammyeon, Yeosu

- Coasts of  Dangpo, Sorido, Soyou, Kyumhodo,

i "98. 3.25 ~ 4.14 :
3rd period | "98. 3.25 Sohoenggando in Nammyeon, Yeosu
- Coasts of Nampo and Dukpo, Sorido, Soyou, Yeonmok,
4th period | ’99. 429 ~ 5.1 Sohoenggando, Dachoenggando, Whataedo, Nabaldo in

Kyumodo, Nammyeon, Yeosu

5th period | ’01.10.29 ~ 11.19 | -Dukpo coasts, Sorido, Nammyeon, Yeosu
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Fig. 2.8 Onshore skimming operations using skimmers
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Table 2.8 Shoreline cleanup measures applied at Hebei Spirit incident in 2007

Measures Photographs Main contents
°Target area and period
°Pooled bulky oil on pebble or sand beaches, between rock
revetments at the early stage of incident (about 70 km between
Mandae ~ Padori)
°As oil hardens or sticks to the surface, the method changed to
cleaning with hands 10 days after the incident
°Cleanup method and materials used
°Description: filling oil in buckets using bowl, shovels,
g dustpans etc, and moving the oil-filled buckets
Manual
from hand to hand
recovery
°Rocky cliffs: army, police, fire officers were mainly dispatched
* military units and fire brigades made entrance and then
cleanup workers were sent in
4| °Pebble/sand beaches: residents, volunteers were mainly dispatched
°Problems and plan to improve
oshortage in buckets and temporary storage tanks
edifficulty in controlling large personnel
cconfused chain of command in onshore response
oTarget area and period
°Corralling oil deploying oil booms around harbor breakwaters,
low onshore areas, etc and then recovering oil using skimmers
°As the recovering efficiency has decreased dramatically 5 days
after the incident, scooping and cleaning with hands were
carried out mainly
°Cleanup method and materials used
Mechanical °Description: recovermg oil using disk sk1mplers, bf:ach cleaners,
pumping trucks, sewer dredging vehicles, vacuum
recovery trucks

°Mobilized resources: KCG, KOEM, private cleanup Co. etc

% 42 skimmers, 151 vacuum trucks, 46 km of oil booms

. [°vessels were used to clean shorelines with difficulty in access

of equipment by land

°Problems and plan to improve

oconstraints in access and cleanup activities for some onshore
areas due to tide and geographical characteristics
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Table 2.8 (Continued)

Measures Photographs Main contents
°Target area and period
°deploying boom-type sorbents around lightly oiled low onshore
»| areas and absorbing and recovering floating oil during rising
tides
orecovering oil stranded on the near-shore areas where oil
gathers easily by waves and tides to prevent re-mobilizing the
oil and contaminating other areas
sorbents °Cleanup method and materials used
°mobilizing all materials that can absorb oil, such as sorbents,
used clothing, rice straws, used placards, straw mat, etc
erecovering oil using scooping nets
oskimming re-mobilized oil using small fishing boats and work boats
°Problems and plan to improve
ocausing secondary contamination by too much use of sorbents
and bottleneck phenomenon in collection of wastes
oTarget area and period
oremoval of thick oil sticked to bedrock and pebble
ogpilled oil had hardened due to cold winter weather and
stranded on shorelines
* military units and fire brigades made entrance and then
cleanup workers were sent in
conshore areas with difficulty in access to, volunteers were
dispatched after securing entry roads
¥ temporary steps and work roads set up for cliffs with
difficulty in access to
Cleaning °Cleanup method and materials used
with hands oUsing sorbents, used cloth, brush, tooth brush, etc

- volunteers, residents: safe areas with gentle slopes

- military, police, fire brigade: risky areas with difficult access

B |ocleaning small pebbles with hands and relocating them below

intertidal zones for surf washing

- dispatching volunteers into several regions based on workloads

°Problems and plan to improve

ocleanup activities were delayed in areas with difficult access
such as cliffs

olong period was taken to carry out cleaning with hands due to
cold winter weather
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Table 2.8 (Continued)

Measures Photographs Main contents
oTarget area and period
ofrom the moment when surface oil on Manri-po, Chunri-po,
Sindu-ri, Hackam-po beaches was nearly removed, up to July,
2008
otilling with tractors, mixing sand with backhores, sediment
reworking with graders, bulldozers, dredges, etc
otilling and sediment reworking during falling tide and removal
tilling, of floating oil with sorbents and rice straws during rising
sediment tides
reworking °Cleanup method and materials used

otractors, backhoes, graders and sorbents
- tilling and sediment reworking with tractors and backhoes

and removal of floating oil during rising tides

°Problems and plan to improve

cenvironmental damage caused by mobilization of heavy
machinery

odamage of ecosystem by tilling and sediment mixing

High-pressure
flushing

oTarget area and period

cambient-temperature ~ water was sprayed at high pressure
(100~1,000 psi) from hand-held hoses to remove oil from the
surface of breakwaters, bedrocks, man-made structures, riprap, etc

- deployment of oil boom prior to cleanup activities to prevent
secondary contamination

- using ambient-temperature (below 407TC) water to prevent
environmental damages

odeployment of oil snare, oil boom and roll-type sorbents to
prevent secondary contamination

ccombined treatment with chemical agents such as dispersants
was prohibited

°Problems and plan to improve

oinevitable use of warm water due to cold winter temperature

oslow progress in vulnerable places such as deep inside riprap
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Table 2.8 (Continued)

Measures

Photographs

Main contents

Low-pressure

oTarget area and period

otarget shoreline: overall segment between Mandae ~ Padori
(flushing oil penetrated into pebble and sand beaches)

°A perforated header pipe or hose is placed above oil penetrated
pebble beaches, and ambient-temperature water is pumped
through the header pipe and flows downslope to the sea

flushing A|o0il penetrated into the substrates in upper intertidal zone was
|| removed during spring tide
°Problems and plan to improve
cenvironmental damages caused by mobilization of heavy
machinery for flushing
oTarget area and period
=|°target area: pebble beaches in Hakam-po, Pado-ri, Gaui-do
“l|omethod: removal of oil sticked to and stiffened on surface of
pebbles using warm water, and relocating the cleaned
Warm-water pebbles at the original sites
cleaning osteel tanks with heating system, fork lifts, tractors, dispersants
°Problems and plan to improve
d|°long time taken for the movement of pebbles
olow efficiency due to energy consumption by heating
,|°Target area and period
ofor heavily contaminated pebble and sand beaches with easy
access (Manri-po, Chenri-po, Beakri-po, Shindu-ri beaches)
odigging long pits in the upper intertidal zones using backhoes,
fork lifts, etc, at early stage of incident and trapping oil in
others the pits during rising tides

ogpreading straw mats and rice straws on the beaches around
the neap tide and absorbing and recovering floating oil

°Problems and plan to improve

ocausing secondary contamination by not-recovered straws and

sorbents to other areas
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3.1 Al A A

3.1.1 "=

v =2 = 7}71 5 WA Al £ (National Contingency Plan, NCP)ol| e} 3f ol 4] 2]
715 2 Y- FAEE oAk B tiWlEkal itk =R Al A 8
= 7P A ©H(National Response Team, NRT)o| A F#H3pH, = 7PAwe 3745

rlo

ol o, & et H|t(U.S. Coast Guard, USCG) AlH #o] J & AAz2 &4
akal doh

WA AR 9ol Aol BadA 2 Alme] Aol FARY A
AF-o| A A7 WA A& (Area Contingency Plan, ACP)o| we} o525 31

A TR AEe e A EA H(Submerged Lands Act)ol]l wa} oo
25Y 3utd7bA] o} wpdbA FARE SQHERE ofy gt St o = HE 3n)
A oo sl L @AFaLelE ti-&staL St

Al R ssh FARL ARRY eEe e xashe A9ds

AL
A 71 59A) A € (Regional Contingency Plan, RCP)e| we} ARl Agw A

& A 3] #H(Federal On-Scene Commander, FOSC)S T4 o= AWAHE 2 =4
o] WAlsH e T@ste] @8t Avk. A Aards # 7] ol
A ARl AAREY,  FRFEARL Aol g Agdde §4F
(Environmental Protection agency, EPA)°A] Afaid]-g- AA7]d a1, 3ol A
AR AbaLe] 7 -9-elli= USCG7F A 7]dke] o] Afarel] of-g-gtt}. upebi &
ol el frfrEAbaLel dsiA = USCG7E F=37]¥e] Hth

nool Ag- EE Alae 4 7FARaLdE] Al Al (National  Incident  Management
System, NIMS)ell uwhe} tf-g-3tH, dFelAe Atadlg =22 A3 A A
(Incident Command System, ICS)ell w2} o]-g-stt}. webr FFHEAa7F A
skof ml= b HI 7 Abaelg-o] Aele wAl W, BE A2 USCG
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7l MCA7} &5 A AlE (Joint Emergency Response

o} -3- 41 B (Shoreline Response Centre, SRC)

3
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3.2 LA ALE
3.2.1 ¥]=¢] HAIZR AbaL

(1) At 7i e

201013 49 20¢, V= Fo]X| Y (Louisiana)7 WU 2~(Venice)A| Ao =2 H
B §5%0 % 83km HolX A I ol AfF AFAY Fold HHH
3.2 Z(Deepwater Horizon)%.7} #3 &7 stgo] fAxntolthrt 36A12 H <l 4

9 29 obFel AZ Pt Aask ARGk AFH AEH & oF
¥

ftlo
o2
4
i)
o
fit
ofL
i)
ol
=)
>,
o,
il
i,
32
o

o) A F-7 (Relief Well)S E38] Ata#-4
ol FEAALE 1989 3€ 24l WAYZE M= AAG Ao FHRFEAL
ol ol uhe|=(Exxon Valdez)® AFalo) % 7F3(38,000ke)] 20W)E 5 7}3)
G2z} slo] AvEED Y] S IS TER(12,547k0)S] 66ulel &l St
= Fol FEEA
o GEe AL gSS $8lA Fig. 3.7 2ol wla AP A Fo R w7}
2

WA 2] 3 %(Natlonal Incidnet Command)S | 3to] o33kt 1 do

B R

[ez]
-1
2 HYHES shgon, 1 obdel A4 ARE Ulgs: FRARANLES
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National Incident . .
* Overall supervision

Command
) « Strategy development
Unifiet arce * Setting up priority
Command EUPP
* Supply resources
| | / \ | |
Unified Incident Unified Incident Unified Incident
Command 1 Command 2 Command 3
4

» Implementation of response measures
» Identification and request of resource needed

Fig. 3.1 Response scheme for Gulf of Mexico oil spill incident in 2010

v o g e} ALa1 A Q1 2FQ1 BP(British Petroleum)A = AFlf-4 S 2 5H 7] &5
i frEE ZlEs WAsk] flstel BYkd =89S AAskd &

=T FAAYS FAY9AZ (Remotely Operated Vehicle, ROV)S ©]-83}<
ol A Zuh A 2] (Blowout Preventer, BOP)2] &4z %], &3¢ &
A %] RITT(Riser Insertion Tube Tool) 4$}, Top Kill, Junk Shot, LMRP(Lower

Marine Riser Package) Capping, 3-Ram Stack Capping, Static Kill, Permanent Kill

A2 T vhet i Ee] ALRH T shAR AFaL s o] F4lo] 1,500mE oF
154bar(15.4MPa), 39 ¥ 48y e 225 FAste] U9 wekrpart

Arel HESIHA FH ME Erg g g L A|(Slush)E FAAA A



718 =0l SRlE ol ¥ EE HFA Aoz {fEFF gk oy 71A
F=o0] Ugro}, 49 249 USCGSE BPAMIA 1Y 160kL7} &5 = A

o2 FAet}t. 1 o] ul= A" Al (United Sates Geological Survey) %=
2 USCG, = H3a|¥dth”]*d (National Oceanic and Atmospheric Administration,
NOAA), 3l ol %] #2] = (Bureau of Ocean Energy Management, BOEM) % 2]
B A A7 sol FUFste =% FAF 7]+=15(Flow Rate Technical
Group)L 69 19¢, 19 &S 5,600~9,500k0= FA3F ) 89 4o= 1]
o AR A NOAA +E= 2% "BP Deepwater Horizon Oil Budget:
A= HuME T Agoer F =l
g A E5AE BRI, T FEFS oF 490 wlH(F 77.9%k0) R F4 3}

ATt

_rg

What happened to the Oil?"

= 2 oj'A AZHUL dA of" FEjel S
gk NOAAS] olSell W=, Fig. 329 2o] & FE99 33%c Al
Sl oste] 34, a7k, HAEACH, 25% = AAX O R

AL TRAF ] ARl o3 MEE Ve WA fFEE 33%
24 APLFAEoREH AR 3Tt 17%, A A A ok ko] 8%,
gzt 5%, Asl/ZaAAA F3F71E T8 3T 3% 5o YERRTH

A AA FEF F A0S A93 wE Aaddow ISl AAES
om, ymz A sl ol s AEel oJg FavF o]FoAx
At S FeA el FES 50% = AAdH oz FakE 16%0F A A <& 2l
Aoz FAE 8%, ol Rt U= 26% TOE FAE AUTH

_44_



Unified
Command
Response
Operations

Residualincludes oil
that is on or just below
the surface as light
sheen and weathered
tar balls, has washed
ashare or been 5%
collected from the skimmed
shore, or is buried in £
sand and sediments.

Chemically
Dispersed®
3%

*0il in these 3 categories is
currently being degraded
naturally.

Fig. 3.2 Deepwater Horizon oil budget

(3) sl Al A

s rAle] oA =] AlaitgAAl]l ICSE whet s gl 2 At
ol7F glol F+AE A USCG, 74+, 2e]al opAtare] 2 }ixkQl BPAFO]A
SHAAAAE A8kl T AE Al A= edE 479 F

(State)ol] A 187l BranchE F+3L 7} Branch o}&ol= A&, 3§79 (County,

wato] afehEAl Aol A Qlo] o] FoAA =R AHslrt AA ALt E
7} Brancholl A Fasiglon, Z+ A4 W] WA )3 Al(Operations
Section)ol] 3l <F A €l (Shoreline Operations Section)ol| 4] & Q.3+ A4S FH 3l

alehi Al el e A5 akle.
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Best Case Expected Worst Case

100 A

“© Direct Recovery Direct Recovery Direct Recovery

"6' from Well Head from Well Head from Well Head

2 17% 17% 16%

o

o

g1 Naturall
aturally

o N_aturally N_aturally Dispersed

b= Dispersed Dispersed 12%

< 13% 13%

()]

v

-

(]

o.

Evaporated

or Dissolved Evaporated

20% or Dissolved
23%

Evaporated
or Dissolved
25%

50

Chemically
Dispersed

Chemically 1054
o

Chemically ?éf/fersed
Dispersed =
29% Burned - 5%
Skimmed - 2%

Burned - 5%
Skimmed - 3%
Burned - 6%

Other Oil
30%

July 14,2010 Response Estimate

Skimmed #4 % Other Oil
23%

Other Oil
1%

Fig. 3.3 Revised oil budget for Deepwater Horizon
(*source : The Federal Interagency Solutions Group, 2010)
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v Q@ ¥lul(Barack Hussein Obama) ™82 22} AT Ao AW 59
dEo] A aFste] AAH AA o5 sl AFHAT. 2 o] =
ZAEE FE7E AAE B3 79 159704 AA FA 2 6%To] 3 E Q)
om, 18kmel o]2+&= Adddo] kFE & 1149 Dot AARE o] R
Aol apdgh 7159 e 1,0008] H(F 159ke) Mo m SluQdrt. Rl
Y dAe Ae¥ H&2 2,0009 o] Wtk o= HEARl Y Bl §lo]

322 4E9 UYs I3 Ata

199613 129 20 FA-CH+ 19,0005 HASH HAlo} HA o] F2H o=
7H(Nakhodka) 2 (13,157G/T, 247 28)7} T39] Astolds E3ste] 2 Aofe]
I E 2 952 B 2 (Petropavlovsk) &2 2 &l 5, 1997 19 2 Alvhy)
(BHHE 7Bt B5% oF 100kme] Fs)golA FHdo=z st A7t

Aol Aol 2F-Fom A= Aozt BAselth. o] F Any= 4
2,500me] A= HZekglon, d4H= Fig 349 o] ¥4 =9 20m, Il

6m o] 717 71 GEe A FRsted, 1”9 79 FFolaih RS PIFY (=
BHA] Qe A oF 150m Hojxl a7k delel Hxw A

o] AlnE Uz eIls 2R E WA-CH oF 620020 FEHYoH, &9 7]
T2 19 8 FHFK(E)INAL dfigtell Hz2 3AE 7] AlAsHAA, Aldlv e
AEE obZIBHE )Rl o]2717HA] diF-Ee sfichs AR, 5
SR AMF sete] EEGINE, olAFkekAINE B FFeold F 30
o] & 480kme] sfto] Al LAHATE 53] ol A= =4, d=x
of i, BAY ool FxH o] o] o] wig- FAnt.

5] ol H.

=

i

_51_



Fig. 3.4 Bow of MT Nakhodka and shoreline contamination

o

iy

2] %

TR

%4 o}

el 7}

)AO

Fof odA

BRI

fl 2kl

9]

Aeje

JAole] S4BT Ao tro] AYE Yok (Fig 3.5) I

3]

A%, el o

#

Al

)
=

of dgh 7=

= Aok

Bl

A=

_52_



_,Hoﬂ%mmﬂﬂ% & MW e ok B
—_ R = ©°
e fEsi Flmay
oy {F ol o ~ 5 W N XX
Ay — 1% N » ~
00 N .@I \MH MM N A~ ﬂ ,Iﬂ N _:TI
5 B H T 5 %2 o -
=TT L ®y 2w % w0
) - 0 <
I L R 25 o
=Ny 4w 8 B Bow
% — TN O
E rt=ma e TR E b 2
& T . ECIY S o XA N
: T X3 RSEE Een da
g S AN alo] = 2 2
S T @ X9 58 A A R
< a3 P po= g = X S ® o %
o o W oo W & = oS B
5 3 Mo T Y 4 ’ W ML T X
.m OW.E % ﬂ UL _— ‘mﬂ ‘,_H_” 7AE =T ] MU
2 A X N W B
g = R S = A ~o o8 -
- e o & - B ~ AH :.L 1y| .nlnw iy
g 1& m_w_ O S S o 4 AW) z =
— > 0
5 S e EEemy Tagg TN
£ = s/ R °r R g x
< R ja g 2o
" %) X o —_ ‘m_i T o MA_; s ﬂ
@ e mw T X T w2
N - R _ ~
50 T o7 o 2K X s o R ow
i T K = =R i B
Cmg o ey ®IEES
T U = 0 . o T -
o) X = = - T & m) o
) ~ o o X = & il
N . - N — Mﬁ ME O:ﬁ
—~ - ¥ N g = T > s o
N X = F X " .o Mo
= 5 W - o T OB om B o
o W o T T oy o ™ E G
ol T XN N W o o W

FolAlol QA 3 AK(East  Asia

WA 7] 721
o A ulH=
_53_

EARL

1

s

ol
]

., EARL)
Z EARL

-
X

47}

]

S

E

Response Ltd
E



]

3
el

I

el

m
H]
B

N

—_
fiie)

]

i

T
B
o

Ll
o~

3] 77HAke] AFHAIZE 14
Foh7) 199813 3ojoF HA

X
o

1Y€ 16238 29 10971# 339
7

gl

Az dig-do] WAzl ARE-H A

g

o

J =

A
hI

sk

S

s EdE Ay

15455 29 9471#] 264

A

—_—
o

=]
Sy

A A

Aol
FAH, 9N

T

T

°
50%%9+o]

}of oF
ofel wel FuH|FSd Alel

o
ok
-

=

=

?_

1

T

=

Aol ml Al

A A

A

i

H] 7] & o]
°

T

1

pEA

o

=
-

A

[ez]

A]
SE

£ 7t
70%, HIX=Z2Y

15 A

[e)
2
1

MEA = A
=1

=
=

]
ys)
=

ok
=1

[e)
P2

=

-

A, =7}

3 O
=]

PR

O
A

3
BH o

=
=

|

LSS

=N

o

=
==

o
ol

®

o

—_
fi%e)

ALy

A3l O
S

]

= X

=
(]

100%7}

_54_



9, AR S Open Sea)l A9 BALGS] BhF ek ol v EFHA
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Fig. 3.6 Erika oil spill incident and shoreline contamination

129 12958 129 19974 7)7detstz

¢l

el

ol

Ho
_1_m.o

R
B
fite)

JJo

<

iy

FRANCE

Fapsidrg

g

=]

l...-
Laghr
iy

“5.'1 .

A,

-

Mgin areas of ol

ERIKA
dvsiribtaory

1500

Wind NE 25 - 38 kn
e ]

Ty ¢
]

reported 1o 01 .00

S0 mn

Lt
AL b

-
L-'I'Ma/
Ay

[L g,
L]

Cas PR

T

Bay of Biscay

Erika incident

Fig. 3.7 Status of shoreline contamination by

_56_



et 3k A T A B (Centre of Documentation, Research
and Experimentation on Accidental Water Pollution, CEDRE)®l] 2|3t 213 Az}l o]s}
A FA] A fFEE Ve AR Fob aAYAe] ayvh giva
debekolar, 7RG AA gl whel ZF AgHgarel] Byl b Al g HI =

1l 2t

o

o oJBAYI AFE ATYAYL FAFE 5 FERT

=
A ZHE A, oF 31E Eoke] b Al 2ol FE A Tk(Fig. 3.8) A 120m
300, 6,300=2] 3l=R7F dol &

8
B sy A gt FEE A @

P

i

okt

o] AlaL7} FAAE G WA G AA 27N e WA, AL o

gAe] FEth ZPas AEd FUATS Avonyy oduAE 9

e

= A ¥ ©K(International Convention for the Prevention of Marine Pollution from ships,
1973 as modified by the Protocol of 1978, MARPOL ’73/°78)°] T AH x4 °]

A 8719 st} w9 de] tigh aRk=-&Al(Port State Control, PSC)7% 3t

_57_



3 QA T HE FAPSY A HAS A= 24 A FADlNU
th B3] FAF fFRA ole A T2 =S 1989d m=e] o =3

FHRLGMT o Fo o FAA B P2 aro] EdHAo), delts A

(2) Z | 2~E] X|(Prestige) & L GA}L

2002 119 5¢ HES 2HEH|o} Ml =3 2~ (Ventspils)&oll A F34 8| AFE]
A5 7F WI-CH 77,000ES AAst AZtER Faetd =35 119 159, 29
Q) Sjero e 104km WolH SNANA A Ega} I MA SR FPy
of 47 A= FEF 50008 ool
AR 118 199, #2577k AlS = |A Fig. 3.99 o] AA7} 2%
wEo] Ax k2 Ao} F|gte2RE 270km BolX F41 3,500m Ao HEH
gtk o] PEIGoIA F7hE 600001 F1Fe] HEHNUL, ol F HBA
AAE 71ee 20039 39AA 2R AL GEH A 77

Jo
N
A,
2
ot
>
r
ol
o
)
=
rL
-
>

)
(&

63,000 0] Aol FEH ATt L3, 14,0000] Eo] MAol] ol JE Ao
Z#9] CEDREE F43kaL Stk

Ae fEE 7B F AdRE o] 17kme AWE EWE FAsta 7
s el o] 5kl 1Y 17Y, AHQ EAEeE oF 150kmE HH 93}
AR 5&l, AA Ad FAAJ] A Alok(Galicia) FHAIN EFE
(Roncudo)A| & 7AiM e] fjiRfo] 7202 o=t 11¥ 244, T3 22 7]
ol AR S -l A 400kmoll AAH EhkE] A, d4tel Ffshe VTR HAa

5.000E0] Wi RoE FAagr

_58_



5 =
T o < =
FowoT F OB OE u
AR ST T
o A o X N > oo F
oo . B % = [T gD T
aﬂquT% szﬂﬂ.ﬂ%
s — n o~ T EE 17_.A =~ O_E
" w P Moo Clly Nlo
- 2 a W g oGy B E 3 % e
— T 1o
RS TR or  — - -~ = o0 o~ O~
NP T & L TR A
2 gg1ﬁﬁm %@%Mﬂrwﬁm%
E 2y ;abmliwa
o = =) N~ :i i > ‘Dr " h
=S o ol < Y o] oF Py w o = B oF
Z . By o RT I o3
5 Wﬂﬂﬂ_d& mﬂ%aﬂ%Li
° N = ﬁa < ﬂl iy z_l mwo 3 B e]_u ‘_._l _
Ey & T N o B P
R SN R By ® o
B= — e ' _
o < N m UL Cl b = W ooy
= oy g S o 04L& ome Th o E ook 3
g ! S = S =
2 =) o A\ [l = X = M o i
= — = R
o o — “ PR bor T o
B 2 el o < o I
- N g o Mo o h T 7
5 B Wy aﬂa;,_aﬂw
3 S w = H AT 5 o
= SRR relhy Y Mo 5) T
5 w e —~ ° N T
E _ngm#_%y%m}% A
- S ok o o N ERS do o B
= oF — - T y W.M — ﬂ m o) o > o >
2 T T W T T o Tl T R
£ v g B I A S Ao e
- L B T - RS B ] aa
o Lt o oy, N
- T = o B N
o o @ K I T o O I
50 A WO S HOX o L R il
= T [ i w2 R o
~ B X x ;IV_I,._ ‘m. O_”
P R T =2z
G n ko ox %
T E g Ay P T
—_ K .
< m oM WO

25,000

(

% 51,000

o
.

- 59 -

o g sle 7]

51

7l A 7

3t o

35

2



Sk | sfjotol A= d=r9] HHA| 3 AHOil Spill Response Ltd.,, OSRL)2} =<l
WAl A Sl 859 dEsto] WAAA S P53 =], OSRLS F= ¢t
o deEoR 7IES HEZE ol&ste] F FAss WAeE VEAA A
= AAElTh 1 g sfietel] HAE V]SSt Al oa) X E A
o, 21 WA 7] #(Maritime Security and Rescue Society, SASEMAR) T %2
o, AR SolA AdE A™I g5 OSRL 5 frHe

WAAE7H 2 RS AdEAbEe] A WA A= sF3lth(Fig. 3.10)

¢

=9 M (Coast of death) o2 EE|= HZ #ZF1i(La Coruna)ol| A FH &
Z9] 7tH I Y2H Y (C. Finisterre)ol] ©]Z7]7}A] 250kme] 2] Ao} 3t LU
7t e oqdslo] oUEANAE AW AeNE AHT



tol A= Aeh w2 He] o

°o]-&3%

(Bay)ell

AR ] 9

il

A}
A7

=9 7=

80,000

o =
- &

FA40] A 252

A

=
=

Betel 7]

shsich

Eﬂ—

o

el
]

H]

5813}

1
s

7}
7158 10,000

L=
A~

d

2%t~ CEDRE<?]

oz FAsta glow, sjdels A

=
T

100,000 <

X

A

| A

Eo
T

35,000

=290 3 =
E‘E?:]LX%O

o] 7]
AZ= = A

=
L

25,999

=2

=
=

#

o] AlaL

]

dofl 21x=%¥ DWT 5,000% ©

&

19963 79 64 o]

o

_61_



2 o

3.3

= 7F1 38 A A g (NCP)ell whet

S H| th(USCG) 7} Atarth-5-¢]

S
T

il

3
pil

2% A Yite

=
=

A= ==

Z

A3

WA Al =

o = 0o
=T

WA 712 A € (NCP) 2

}o]

S

]

o, oA FA7IEI} AR

o

0

K

o
-

el
o

B

)
1

o
A

a1

<.
o

7} 59 A A 2 (POLMAR  Plan)ol] @} fFf3o o

o,

o} A

o

o

Y= &

<

FREEALLE 20109 4Y 209 € YE

(¢}

H v A T

157k B4

37Nl AA 77.9% k0]

Q) of

=

=13
=

47

L=
o

iz
=

Tkl

370 AR e} 13

A =

o

H

Al (A el

_62_



AdH 9] 22 47 Fo vlH ¥ 187 Branches T4 o2 H Q3 wAIAY S &
wotol AT 7)ol Agd WA T A B Az o7 a&
ol e Aoz vehgr.

AdHo= 19961 129 209 %

2

Useatse AA7 2712 AEo]
WA-C 62000 FE%HoH, FEH 7] AR TR AZ sfete]

ulif
rlo

EEYEIE, olAZre)INE B2 FFoli )@ 5 370 & 480kme] &fiqh=
QAR AtgAlE TP EINAITE 22 (ERIINAI AL 187) Al - ol A
oy A ARt A TR, ALGARE, AL H-S 1008HE o] o] 13 At
FUH oF 771 o] A2l7]|ite]l QA

1999 129 120l 24 ogstse AA ddor A 1400080 =
o], T&20] oF 400kn AQte]l L AEATE AHEAI= 129 24U FE] oF 3

Aol AA YAt o] AR FHdAM = ol 21 Ao} wga
of gk Frb=-EA(PSC) Aol st AP MAAASE FE = Bl

Ak mgk 20021 1€ 19€9E FF24A T 2EA s AA ddoz Uf
63,0000 FrEE o] ~HQl "HAFQt T °F 900kn7t 2 AE AT s ehEAl=
G WA AHOSRL) 292l WAGAEo] FHF2 dHste] APt o
w, 259l WAl 7| THSASEMAR) FERE &, s, A T Ad 993
FH AR EZH B AdSAAEe] Foste] FA AT o] Alaig = A

Aol oI FAF 2ol FAHYh,

=

ol

_63_



_64_



g o]

]

pYz

T

o] Zo|7} zol W &ol EANEH)ZE AA o R

P
T

5w}

=

}

o
1l

&

9

Noll, oF 890717} A&l <l
AA7) Fekal fgo] whel

fotel eje e

)

Fo EAbe el Sk Agow

FE| Awe] nittE ZEMel wiEErlRA] FEWA HlF|
I

o

-

s

al

%
Tl

outet
#o}
3

e}

2,25070 7} &
A Sk Aol ulg- ol et E2H, 3

)
u

3

4.1.1 A}

2
o
o

s
15 1=
T

ok
] o]

!
)

o
el
B0

)
o

N
o

W

PR gk AR, o

5]

247F A8 AAGT) 7}

(o))
H

T

b e £

o

o ¢

Ste

i

0]
yal

ae} ulch o i ol%

[e)

= 9O
==

R

Z 59

=
-

_65_



T0
i

gL
|

==
1o

3 <t

h &

1A e

W €E&0] 3E

2

o= uehar

St

juy
-

%
bo. g

S

el

A7y Al

- H o 5t
S R

ERENEE P

S

5

ol 7| %=

[e3]
=

Weather conditions on eastern coastal regions in Korea

Table 4.1

=5
%]
E | S &
g | E2E - | - | -
ot
= = o
o S =
g2
w
B e 20 o
SRS
5= %
2.« E
<o o < el a
= @
s | 55
£ | £5 1812 |2
3] s 3
NS O.M R Z | A
= o
dm.D
£ 5
==z
£ 5 =5 e | o | =
= S o 2 : -
= > gl &8 | o | o
< > = IS RS S
= A.mJ
e
g S
= .
=
E | ES |22
]
o Es|lwn|n| Z
= [
= a=
=
o L =)
L v =~
E e =2
= “ = g
= %a( o | N
£ mm N N en
= v 2
> o
<
=)
()
on < =
o = =
< = | S
= = =
& L o | 2
wn D —
<
s o)
]
]
< O
ES

foto A o] Z2F= 30cm <ol

9|

=
(]

Az 0l A

T7F St

7F =

)
il

(Surface Layer Current)YF <) ght},

=
T

3+ ES S

OFS
=

il 71 7

K

gq

Nfo

A7E F-AlstH,

ST
o

S

1}
™

_66_



(=

ik (A=, o]

[

Table 4.29} Zo]

[e)

R

%

]

8

o 3

af

h &
o

Ho

il

il

0|
;00

EEERE:

1A F

J)

SHA

[<]

current
(kn)
2~2.5
2~3
2~2.5

maximum

fog | water speed
A vEb

days
of
13
15
11

°©

of
storm
24

3 7F

days
122
5]

Dominant
direction
NW
SE
ol W

<

and speed

st
60

(m/s)
49.2
42.7
33.7

[e)
Maximum direction

Average
wind speed

Al

o

3

NNW
NE
NNE

Aol kS o] A

direction

AL

speed

3.2
3.2

43

Wind direction and
43

Average wind| Dominant

speed (m/s)

Jeju

Yeosu
Busan
Narodo

Coasts

sc€a

Table 4.2 Weather conditions on southern coastal regions in Korea
Southern

el

0

B

3
P
file)

o

==
1o

~d

o)
Hlo

1]

[<]

7

Aboll A 1.2m, 5ol A 3.0m, &=o]A 3.1m

[}

10~15¢ HAE= v

ok
=1

}

i

i

O
his

e

d

A
Aol A 1A 7}

ﬁo

!
el
N
Ao

p—

0
X
N

1

o]

=S
"o

o

"o

=3
o

=
o

_67_



be o

oy,

gt

(th A

7b HlaE A vhebd

=5

o] oF 79%7} o]l 2 H o} glof

0
K

-
T

SEER
o] 27 R vkl o

?_]_,

of AF e, olel

A9l whg

Sk

A 2kl

3 ol dEth e sieterm Doy wiEo] o

=]
st &

o

719]

KR
T

]

il

Table 433} Zo]

5

E

3

A3

Hlo

Ko

o

S
)

qog Mo} zxrt AR

ok

_68_



Table 4.3 Weather conditions on western coastal regions in Korea

Wind direction and Maximum direction
current
speed and speed days | days
Coasts of of i
Average wind| Dominant {Xverage Dominant | o f fmaxumum
.. |wind speed| .. . storm | 10g | water speed
speed (m/s) | direction (m/s) direction (kn)
Incheon 2.5 N 28.7 W 0 40 374
Gusan 2.6 NW 26.6 NW 5 38 2725
Yell ~
Zezw Mokpo 3.6 N 28.9 NNE | 15 | 27 374
Dukjukdo 4 N 19.2 SW 95 - 476
Heuksando 5.5 NNW 37.8 SE 101 46 3735

(= Agt AF

ol § g-glutet & FaRE, At Halictel 7 fo 54 7HA
I ok AEfiehe A afoo] ofst f o] w9 Aw, ALH HAF o
goz w2 A Fidol wAE 4 QA waete] A
FZ A9 37 (Kuroshio Current)®} 417} 3l QbAdAlole] whE 7o JaFo= 3

oo JlEER] 4 B

[e)
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Fig. 4.2 Current status of coastal fisheries by regions
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Table 4.4 Current status of coastal fisheries by local governments

Aquaculture
Coast District Unit sea f’.[(;lv.vn Slfl.of. net
Total shellfish | fish 1shing ishing
weeds
number 90 31 49 10 109 -
Gyeonggi
area (ha) 1,882 1,093 757 33 4,451 -
number 270 59 162 49 128 -
Incheon
area (ha) 2,699 806 1,628 265 1,762 -
Yellow number 629 49 475 105 291 8
Chungnam
sea area (ha) 9,518 4,170 4,193 1,155 6,048 65
number 474 89 314 71 103 16
Jeonbuk
area (ha) 8,514 4,859 3,136 519 2,072 107
number 5,201 2,209 2,764 228 1,355 46
Jeonnam
area (ha) | 95,922 68,674 26,245 1,003 54,871 683
number 130 119 9 2 31 1
Busan
area (ha) 1,667 1,408 252 7 1,696 3
Southern number 45 2 30 13 127 55
Jeju
sea area (ha) 997 7 471 518 4,431 133
Gyeongna number 2,170 24 1,608 538 618 204
m area (ha) 11,735 112 9,943 1,680 16,611 1,720
number 61 45 11 5 21 6
Ulsan
area (ha) 420 297 105 19 896 61
East number 476 5 179 292 154 91
Gyeongbuk
sea area (ha) 3,270 9 2,465 797 6,094 2,597
number 163 21 36 106 83 109
Gangwon
area (ha) 3,248 167 343 2,738 9,029 2,149
number 9,709 2,653 5,637 1,419 3,020 536
Total
area (ha) | 139,871 | 81,601 49,538 8,733 117,961 7,518

* 22 . A HE EARE, 2009
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Table 4.5 Designation status of Environmental Management Sea Areas

classification Name of coast Sea Total area Onshore area Land area
Gamak bay SO‘;tel;em 255.29 154.17 101.13
Environmental| Deungnyang bay So‘zgem 550.25 315.74 234.51
Management h
area Wando, Doam bay SO‘;e:m 769.98 338.48 431.50
Hampyeong bay | Yellow sea 306.61 140.73 165.87
Coastaéwater near southern 23573 235.73 505.77
usan sea
CoaStalU‘ﬁf“ M| Bast sea 200.85 56.56 144.29
Special southern
Conservation Kwangyang bay 771 465.93 131.37 334.56
area
Masan bay SO‘;iem 300.66 142.99 157.66
Sihwaho and Coastal |y, e 1181.88 605.76 576.12

water near Incheon

* Z2A . g EIYGF FAAE, 2011

ek wYFTAdRYTHAAE A G A 2 QAR M7 S 4
Mol Aol sl sidmHTdoRE AA - eFstar glom, AW A (T
gl A e e dET S Akl o] Ao AEAE BAsAL drt o] &
ST U ELS Table 4.60] ERH wpe} o] BF Aoty el JEHoz
Ad=e] eomn, 53 Y 9 bdEsd aHTde dAdd AEA
2,382,000km’7} &34 Faxel 7, BFAYo RN 7FH 7} w& Aoz}

_73_



A oo, Fo FARAI LS A A5 A} e o
HFHo] A= & 5 Ak
Table 4.6 Designation status of marine parks
Name Coasts Water area(kmz) Classification
Hallyeohaesang southern Coast{Chonnnam, 395,479 National park
Gyeongnam)
Taeanhaesang Western coast (Chungnam) 289,543 National park
Dadohaesang Southern coast (Chonnam) 1,986,684 National park
Byeonsanbando Western coast (Chonbuk) 9,196 National park
. Southern Coast .
Sanjokam (Gyeongnam) 3,772 Municipal park
Marahaeyang Southern coast (Jeju) 49,175 Municipal park
Sungsanilchulhaeyang Southern coast (Jeju) 16,156 Municipal park
Seogwipo munmpal Southern coast (Jeju) 19,540 Municipal park
marine
Chuja Southern coast (Jeju) 94,481 Municipal park
Udohaeyang Southern coast (Jeju) 25,836 Municipal park

* &

. ZYTanyEw A4, 2011

Table 4.7 Number of beaches in Korea by regions

Eastern coast Southern coast Western coast
Total Seo
Sock|Dong| Po- Tong . . | Wan | Mok | Gun | Tae | Pyeong| Inch-
cho | hae | hang Ulsan| Busan young Yeosu| Jeju ng:;l do | po | san | an | taek | eon
264 51 | 44 | 27 7 5 20 | 14 7 10 | 13 | 15| 10 | 24 | 2 15
7 oke] o BPAYoRA BA ALEFE B F dovl, 7 A 3
GAZA NN Esla o Fo SFSEES Table 477 2ol Balleto] 49%
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Table 4.8 Quantity of oil transported by ports

oo gl

S Table 4.87 o] 200735 201013 7}A)

W, =¥ A

HHow 7}

(Unit : ton)

Name 2007 2008 2009 2010
Incheon 49,381,341 46,681,762 45,415,708 51,645,874
Pyeongtaek + Dangjin 21,201,883 21,836,329 20,646,568 27,054,103
Daesan 39,922,191 45,239,582 46,717,910 46,365,481
Gunsan 4,277,652 3,711,531 3,009,654 3,309,497
Mokpo 72,282 53,811 59,965 67,316
Jeju 757,232 742,819 739,045 788,145
Kwangyang 9,222,320 9,788,437 8,730,915 11,405,028
Masan 1,768,313 2,518,454 1,751,801 2,021,750
Busan 7,784,632 8,147,977 7,604,872 7,868,901
Ulsan 65,810,578 115,938,156 118,974,478 118,434,650
Total 200,198,422 254,658,858 253,650,916 268,960,745

* =4 FEIH G SAAR, 2011
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Table 4.9 Statistics of marine oil spills in the eastern coastal regions in Korea
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Table 4.10 Statistics of marine oil spills in the eastern coastal regions in Korea

by years and scales

KCG office spillage Year 2006 2007 2008 2009 2010
number 14 8 7 5 12
Sockcho <10k0
spillage( ¢ ) 694 399 745 220 892
number 4 6 2 12 23
Donghae <10k{ .
spillage( £ ) 830 145 50 895 5,618
number 19 10 18 29 8
Pohang <10k{ :
spillage( £ ) 1,696 278 4,206 6,884 3,730
number 18 17 13 18 17
<10kl
spillage( £ ) 1,114 3,430 644 1,924 1,925
number 1 1 0 0 2
Ulsan 10~100ke :
spillage( £ ) 15,490 72,660 0 0 83,400
number 0 1 0 0 0
>100ke
spillage( £ ) 0 954,600 0 0 0
number 55 41 40 64 60
<10k{ :
spillage( £ ) 4,334 4,252 5,645 9,923 12,165
number 1 1 0 0 2
sub total 10~100k#
spillage( £ ) 15490 72,660 0 0 83,400
number 0 1 0 0 0
>100k{
spillage( £ ) 0 954,600 0 0 0
number 56 43 40 64 62
Total
spillage( £ ) 19,824 | 1,031,512 5,645 9,923 95,565
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Table 4.11 Statistics of marine oil spills in the southern coastal regions in Korea
KCG office Year 2006 2007 2008 2009 2010
) number - - 2 7 15
Seogwipo :
spillage( £ ) - - 40 55 56,181
Tei number 18 37 8 14 22
eju
! spillage( £ ) 330 50,481 22,138 14,763 23,168
number 11 11 12 16 13
Wando :
spillage( £ ) 967 472 2,445 1,437 474
number 29 35 32 21 42
Yeosu :
spillage( £ ) 33,728 1,569,191 260,363 5,251 40,846
number 46 41 29 29 24
Tongyoung X
spillage( £ ) 3,156 60,428 9,183 5,976 127,456
number 74 102 89 56 62
Busan :
spillage( ) 213,425 33,256 110,444 6,946 3,336
Total number 178 226 172 143 178
ota
spillage(£) | 251,606 1,713,828 404,613 33,428 251,461
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Table 4.12  Statistics of marine oil spills in the eastern coastal regions in Korea
by years and scales
KCG office|  Spillage Year 2006 2007 2008 2009 2010
number - - 2 7 13
<10kl :
. spillage( £ ) - - 40 55 11,181
Seogwipo
number - - 0 0 2
10~100ke :
spillage( ¢ ) - - 0 0 45,000
number 18 36 7 14 20
<10kl :
Jei spillage( ¢ ) 330 18,981 6,138 14,763 368
e
m number 0 1 1 0 2
10~100ke :
spillage( £ ) 0 31,500 16,000 0 22,800
number 46 40 29 29 22
<10kl :
spillage( ¢ ) 3,156 10,428 9,183 5,976 1,855
Tongyoung
number 0 1 0 0 2
10~100ke :
spillage( £ ) 0 50,000 0 0 125,601
number 28 34 31 21 40
<10kl :
spillage( ¢) | 19,328 16,364 7,463 5,251 11,686
Yeosu
number 1 1 1 0 2
10~100ke :
spillage( £ ) | 14,400 | 1,552,827 | 252,900 0 29,160
number 73 100 86 56 62
<10kl :
spillage( ¢) | 13,425 11,856 5,244 6,946 3,336
number 0 2 3 0 0
Busan 10~100k¢ -
spillage( ) 0 21,400 | 105,200 0 0
number 1 0 0 0 0
>100ke :
spillage( £ ) | 200,000 0 0 0 0
number 11 11 12 16 13
Wando <10kl -
spillage( ¢ ) 967 472 2,445 1,437 474
number 176 221 167 143 170
<10kl :
spillage( ) | 37,206 58,101 30,513 34,428 28,900
number 1 5 5 0 8
Sub total 10~100ke :
spillage( ¢ ) | 14,400 | 1,655,727 | 374,100 0 222,561
number 1 0 0 0 0
>100ke :
spillage( £ ) | 200,000 0 0 0 0
Total number 178 226 172 143 178
ota
spillage( £) | 251,606 | 1,713,828 | 404,613 | 33,428 | 251,461
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Table 4.13 Statistics of marine oil spills in the western coastal regions in Korea

KCG office Year 2006 2007 2008 2009 2010
number 21 37 26 33 28
Incheon
spillage( £ ) 49,478 86,650 10,686 16,899 239,766
number 9 12 5 19 17
Taean
spillage( £ ) 1,112 12,549,956 1,194 47,056 7,522
number 6 12 12 16 15
Gusan
spillage( £ ) 42,066 960 1,632 1,496 1,994
number 15 15 10 12 29
Mokpo
spillage( £ ) 655 64,576 12,153 997 4,657
number 51 76 53 80 89
Total
spillage( £ ) 93,311 12,702,142 25,664 66,448 253,939
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Table 4.14

Statistics of marine oil spills in the western coastal regions in Korea

by years and scales
KCG office| Spillage Year 2006 2007 2008 2009 2010
number 20 36 26 33 25
<10k0 :
spillage( £ ) 7,978 5,850 10,685 16,899 22,266
number 1 1 0 0 2
Incheon 10~100ke :
spillage( £ ) 41,500 80,800 0 0 85,500
number 0 0 0 0 1
>100k0 :
spillage( £ ) 0 0 0 0 132,000
number 9 11 5 18 17
<10k{ :
spillage( £ ) 1,112 2,956 1,194 7,056 7,522
number 0 0 0 1 0
Taean 10~100k0 :
spillage( £ ) 0 0 0 40,000 0
number 0 1 0 0 0
>100kl :
spillage( £ ) 0 12,547,000 0 0 0
number 5 12 12 16 15
<10k0 :
spillage( £ ) 8,292 960 1,632 1,496 1,994
number 1 0 0 0 0
Gusan 10~100ke :
spillage( £) | 33,774 0 0 0 0
number 0 0 0 0 0
>100ke :
spillage( £ ) 0 0 0 0
number 15 13 10 12 29
<10k¢{ :
spillage( £ ) 655 2,576 12,153 997 4,657
number 0 2 0 0 0
Mokpo 10~100ke :
spillage( £ ) 0 62,000 0 0 0
number 0 0 0 0 0
>100k0 :
spillage( £ ) 0 0 0 0 0
number 49 72 53 79 86
<10ke :
spillage( £ ) 18,037 12,342 25,644 26,448 36,439
number 2 3 0 1 2
sub total | 10~100k( :
spillage( £ ) 75,274 142,800 0 40,000 85,500
number 0 1 0 0 1
>100ke :
spillage( £ ) 0 12,547,000 0 0 132,000
number 51 76 53 80 89
Total
spillage( £ ) 93,311 | 12,702,142 | 25,664 66,448 253,939
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Fig. 4.10  Percentage of marine oil spills of more than 10k{ in spillage by
incident sites (1989 ~2008)

Table 4.15 Status of marine oil spills followed by shoreline cleanup measures

(2006 ~2010)

Year Number of Spillage | Number of shoreline | Spillage of incidents followed by
incidents (k) cleanup (%) shoreline cleanup measures (kf, %)

'06 285 364.7 11(3.8%) 47(16.5%)

'07 345 15447.5 5(1.4%) 12,672.5(82%)

'08 265 435.9 12(4.5%) 68.5(15.7%)

'09 287 110.8 10(3.5%) 10.6(10%)

'10 329 601 12(3.6%) 205.1(34.1%)
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Fig. 4.16 Results of oil spill trajectory prediction for an incident occurred at sea
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Table 4.16 Comparison between Hebei Spirit incident in Korea and Deepwater

Horizon incident in U.S.A.

Items H-Spirit incident in Korea Deepwater Horizon incident in U.S.A.
Spillage/period 1.2 MT / 1.5 days 77.9 MT / 85 days
after 14 hours after 8 days
Time of shoreline | - Difference between high and | - Difference between high and low
arrival low tides: 4~9m tides: 0~45 cm

- Strong north-west wind

Type of shore Sand, pebble, rocks, wet lands Sand, wet lands

-Cofferdam

-LIT Tube

-Top kill

-Junk shot

-LMRP Capping

-3-Ram Stack Capping

-Static kill

-Permanent kill

% 1. 13 MT recovered

(17% of total spillage)

2. Blockage of further spill

- Onboard transfer : about 4.8
thousand tons

Source control % Blockage of holes was
completed after spill had
been finished

o 13 MT of oily water recoverd
skimming | 0.23 MT recovered -Net oil 2.3 MT (3% of total spillage)
At-sea In-situ i 39 MT of oil burned (3% of total
response | burning spillage)
Dispersant . 7,000 tons sprayed
application 298 tons of dispersant sprayed -6.2 MT dispersed (8% of total spillage)

done mainly with manual | -Sand: Mechanical cleanup using washers

horeli 1
shorefine: cleanup cleanup -wet lands : natural recovery

Unified command of USCG, States and

On-scene command | single command of KCG .
responsible party

cleanup costs and | gy o 1ope Fynd OPA90, OSLTF
damage compensation

Vessel of opportunity program with 6

characteristics 122 million volunteers mobilized thousands of fishing vessels
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Table 4.17

Deepwater Horizon incident

Comparison of shoreline response between Hebei Spirit incident and

Items

H-Spirit incident in Korea

Deepwater Horizon incident in U.S.A.

Response structure

Although responsibility of shoreline
cleanup is under local governments,
shoreline cleanup measures were
implemented mainly by KCG

Unified Command
-Federal government (USCG)
-State government
-Responsible party

Time of shoreline
arrival

after 14 hours

- Difference between high and low
tides: 4~9m

- Strong north-west wind

after 8 days
- Difference between high and
tides: 0~45 cm

low

Type of shore

Sand, pebble, rocks, wet lands

Sand, wet lands

Shoreline
assessment

SCAT was carry out partially on
some of shorelines on a trial basis,
following the recommendations of]
Canada

SCAT was carried out with participants
of NOAA, USCG, state governments,
and a responsible party (BP)

Shoreline cleanup

done mainly with manual cleanup

-Sand: Mechanical cleanup using washers
-wet lands: natural recovery

Geographical
boundary of
shoreline cleanup

onshore (intertidal zone)
-removal was focused on the oil
already stranded on shore stably

Covering both onshore and near shore
-prevention of shoreline stranding of oil
-prevention ~ of  re-mobilization  of
stranded oil

-Recovery of stranded oil

-near shore skimming

Shoreline response
plan

implemented according to Incident

Action Plan

- At-sea and onshore response plans
are not separated

A Branch Action Plan was developed
and implemented for each shore

mainly mobilized
personnel

volunteers

-fishing vessels participating Vessel of
opportunity program
-private companies contracting with BP

Aol glok, A dulsh tlgol Bg EHsk 4 A A o]
Al wug FEGy] Wil a4 b PALUAS BT 5 Gk ol
wel sl AedvlEel Sl A Al AR WAAAE AH A,
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August 28th, 2010 — E4

Fig. 4.21 Construction of sand berms for the prevention of shoreline contamination

(3) SEA A A o] 7]k
A2gs A3l Hue] ot E FHRFEARL OE siheA AEE

af sfiohiAl dxtel W TS AESHL, o doA HZo] BN

gho] o] 23 ES 9} var WA AR FR-FEARL e SihuA A E

Hlatshe] Sl slebgAlel i wAIRE st gk,



Axlo] Ve,

o

=]

-

A 7171 A717F #

]

|28 FAlet

oA

0]
yal

571 9
Apa Aol A

%
g B A

Ry

2ol o7t

23|91

o

JobgAl A g Ao Sy -

"o

)

—
fite)

el

A}

<

Abarel WA A RES] Deepwater Horizon

<

5=

2

kel sju o]

1

TC &
pud

s

N

aLof| A

o

5 A

=

pze)

o
Ryl

o}
~ g

~X

AA B AR =

fﬂ_

Al o

=0
oy

o

=il sf

2

Akatel o

T

o
=0

o

3

0

A= 744 o

H

34 S 2 Table 4.18

=

o

af

[

Fol HER T

°©

o Azl

ol

=3l Al

so) Aty Abe &

Deepwater Horizon<

ﬁo

=0

.=
"o

115 -



Table 4.18 SWOT analysis on our country's shoreline response to marine oil spills

STRENGTH WEAKNESS
o Arrangement of basis for KCG's support to|° Insufficient capacity of scientific advisory
local governments' shoreline cleanup measures| group in making suggestions to decision
by the revision of Marine Environment| makers
Management Act o Shortage in onshore response experts in KCG,
o Emergence of importance of marine oil|] overall supervisory organization of marine oil
pollution response among Coast Guards' duties| spill response in our country and local
thanks to Deepwater Horizon incident in| governments, responsible party to shoreline
U.S.A. in 2007 cleanup
OPPORTUNITY THREAT

o Continuation of high risk in national disasters
caused by oil spills

> Emergence of importance and people's interest
in preparedness and counter-measurements to
marine natural and man-made disasters due to
Hebei Spirit incident in Korea, tsunami and
nuclear power plant accident in Japan,
Deepwater Horizon incident in U.S.A.

o Shortage in local government's interest and

budget for shoreline cleanup

e High vulnerability of our shorelines to marine
oil spills
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Step 1 Prevention of shoreline oiling and remobilization
Recovery of stranded oil

21 | Recoveryof thick and bulky oil

2.3 Recovery of stranded oil

Step 3 Removal of remained oil and restoration of ecosystem

34 Removal of remained oil — emergency cleanup end

Restoration of ecosystem

Fig. 4.22 General classification of shoreline cleanup phases
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1. Introduction
» H.S. marine oil spill
= onshore response problems arisen

ﬁ—[ Review of current status of onshore response}

v

2. Survey on current status of

national onshore response
* Onshore response structure 3. Survey on advanced foreign
* Onshore response cases countries’ status

Fig. 5.

* Onshore response structure
* Onshore response cases

4. Comparison and analysis of onshore response status
hetween our couniry and foreign couniries

* Analysis on our country’s shoreline characteristics

* Drawing problems and improvement direction

'——{ Setting up of basic principles for onshore response ‘

5. Designing standard model for onshore response
* establishment of standard frame for onshore response model
* designing 8§ modules for standard onshore response model

6. Conclusion

1 Flow chart of national model of on-shore oil spill response
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BokS Table 5.19] Aglsle] VeI

Table 5.1 Major roles of local governments and Korea Coast Guard in case of oil

spill response

Local governments KCG

. . ooperation of SCAT teams
oSite control and evacuation . L
. . . . edispatch of specialized personnel
°implementation of air monitoring

°SCAT
osetting of shoreline cleanup end points

oeducation and training of cleanup members
estockpile of shoreline cleanup equipment and

i materials
eoperation of supply base . . .
°Construction of shoreline cleanup assistance system

°Management of volunteers . ) .
. ) °Control and supervision of private cleanup companies
°mobilization of residents . L o .
. . onotification to and coordination with relevant
einstruction on how to prevent damages e
o organizations
from oil spills
oprepayment of cleanup costs

- 131 -



_ = X ™ T o
T MM@ oo &
o M]_ o o ol o o w T
T B Wy B T
Wom o R o= T
mm L NGT: & % o R
E T ZTw 4wl TEY® =
mw 5 S T & ™ o me TH L
iy _ % 5 W Wom w oW
5 TR ird.
£18d 2 T Ko C T B
IH : e lmoa Ao Ao o=
§5¢8 NG R R S ) T R
N =
: =T 2w g I
= ﬁ_m %) Mg o &o ﬁa N W sz o %o
S X0 _ T
= 'O 4 x RN
3 G RN S T AR R
2 o o R w4 Py T
g AR g s e =P LE
ik A S i
E MlawEP M ¥e mapd . F
= K Tl o) ol - = N
o W om T o ° =
— [i%e) 10 A U_HI :.;E
o Of H;’ 1_._._ N ﬂ ‘HO ‘_lﬁmo X
g Z e M %o 4 T B o g
1 S L B S A I T
£ m w X ool o T N M0 o
.8 E < B K do e AR o o B o _14_%
Te,3 " By W o o M
158t oo P w R B T
£ o [ BT oo ~ B _
8 m.mu oF i » DG <
IEEE CEEERET T _TX
588 o R T T oo W
T - oo = 5 B ol
s W CRC A TN T F 5 = W
o o O oﬂ

- 132 -

Telg

Collect



7Fsatrl fei e BAAES BAe BE 79 - dAE diste] o4
ARGl o] - oS Ef Al oiEE RS ARl dhetastar glojof dhrh. mEgH, WA
Aefo] Lo At kAol vk AR o] AL AQDANAS TF3}]
AaA= BFed dSEAl BriAE AEY EYsta &Fste]oF ok

oyt Ax= HWATAE vt Aldsh= Aol Agds 7 F A
AR FolETE o 7)ol A - JAIESY] AW FAHe] FosRE =
PR AAZ 1 ZEAE vh-ste] AldstE Zle] %
Ugte wl=re] 7bA AR I ] Al 2~ B (National  Incident Management System,
NIMS)# zFo] A 9 ehde] 7)ol whe S7hAddE A AT 2d e
AASATH o] Yol FAE viEss Fo] By APHS 2tE Ao oA
Ed=

AA R Evete] AL diS G EA 154, dEE AT
AAE 12702, AR 170 A, ARAAEA 73704, WAIDA 43714
A 27 A FA 410,000k 014 86714 5 F 2300] Aol toE
o HAAE S Bt e tidSs AR diH] - A3 EHAlE 2AF - F7tst

Jr
b
o
ok
2
18
ol
=2
=
:?L_"
>
rlr
o>,
k1
30,
rir
M
1
o,
N
o
Ll
of
o
:“:
r

o

I

—u
ﬁod
&

- 133 -



Table 5.2 Items for assessment of oil pollution preparedness and response

classification assessment items

°budget field: ratio of oil spill response budget to total budget

opersonnel field: number of persons in charge and possiblility of
alternative service during responsible persons's absence

uantitative . '
Q eequipment field
assessment
- separation of response resources for at-sea resonse and and onshore
response
- number of equipment and materials by types
°Response structure and scheme are established or not
o °chow often and intensively education and training are given
Qualitative _ ) ' ) '
assessment ogkill of equipment operation: basic knowledge on equipment and

materials and operation skills

odevelopment and understanding of manuals related to shoreline cleanup
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Table 5.3 Items for national response resources typing

classification contents remarks

categorized not by resources but by functions | transportation, SAR, fire

categor . _—
gory exercised by the resources fighting, etc

sub-categorized by team, person(experts, etc),

kind . \ .
equipment, vehicles, airplanes etc.

bundling up  personnel and  materiel
components components when a resource is composed of
various resources

the capacity of resources in exercising their

levels . :
designated functions

Capabilities of resources are categorized into

typing 4 types
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Table 5.4 Standard D/B items for shoreline response

Classification
main contents of survey remarks
fields D/B items
name of regions, administrative districts, KCG
name of shoreline offices, etc
segment organizations responsible for oil spill response
(local governments, contact points, etc)
ESI index ESI index (1~10 class)
General size of segment lengthxwidth, gradient, etc
characteristics accessibility access methods (vehicles, vessels, on foot, etc)
characteristics of .
exposure rating
exposure to water
characteristics of . .
size of sediments
substrate
tidal information average low tide and high tide
representing photo photographs representing the segment
showing substrate characteristics high
photographs substrate ) .
using photo scales resolution
cleanup activity relevant cleanup activities
recommended for each segment
cleanu .
P considerable for each segment
methods
end points for each segment

Biologi cal
resources

land mammals

marine mammals

appearance species, breeding periods

birds

appearance species and periods

cnidarian

annelid

mollusks

arthropod

echinoderm

chordates

fish

seaweed

salt plant

etc

appearance species and periods
breeding periods
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Table 5.4 (Continued)

Classification

fields D/B items

main contents of survey

remarks

fishing village cooperatives

Number of housing, residents
status of fishery rights

= number of fishing boats

types of marine products

fishing and

aquaculture fishing area and aquaculture

type of business and products
license number and effective period

= assigned area

period of collection and harvesting

National federation of fisheries

name and number of members

Generators and
industrial facilities
with intake holes

quantity of seawater usage
types of using seawater

type and area

type and handling goods

maximum capacity, yearly handling quantity

ports
piers
mooring buoy
business
facilities passenger wharf

route and frequency of navigation

fishing wharf

type of wharf
main fishes handled

ship construction
sites

area, type of constructing ships

waste, oil and HNS

= number of tanks
* maximum capacity

Socio- treatment facilities .
. = yearly handling amount
economic
usages cultural heritage and .

conservation areas

area, management agency

beaches

area, opening period, number of users

seashore parks,
recreational sites
and habitats for

sightseeing migratory birds

area, management agency, number of users

area, type of fishes

and
amusement camping sites
sites aquarium
moorings

capacity (number of ships moored)

seaside lodging
facilities

= capacity (number of persons accommodated)

other facilities

name, capacity
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Table 5.4 (Continued)

Classification
main contents of survey remarks
fields D/B items
organization
(KCG, KOEM,
~ |Local governments) i " b
()rgan]Z.atlon private oil pollution name., addaress, phon€ numoer, e.tc
and private cleanup company |* holdm_g amount of cleanup equipment and
company  oil tank cleaning | materials
company
other entities
= holder's name, address and contact points
. * type, capacity, weight
skimmers » feasibility of installation onboard a ship
. = condition, construction/import dates
equipment
and sorbents
materials dispersants * holder's name, address and contact points
oil booms = type, holding amount
oil gelling agent
classification general items additional items
cleanup work boats
equipment For

tanker barge

tug boat

waste oil collection
ship

* name of holder
* name

ship oil recovery vessel

= tonnage (GRT)
*DWT
= Speed

oil boom
deployment vessel

= navigation area
* crew number

* communication
(type, number)

oil spill response
vessel

=storage capacity

= horse power

= seaworthiness
= type and capacity of
skimming and storage

*type and capacity of]
skimmers
= capacity of waste oil
storage

=type and length of oil
boom

= amount of
and sorbents

dispersants
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Table 5.4 (Continued)

Classification
main contents of survey remarks
fields D/B items
= holder's name, address and contact points
storage containers |= type, capacity and number
* holding place
waste oil treatment |= holder's name, address and contact points
facility = type, capacity and number
= holder's name, address and contact points
helicopter and ) typ.e,. capacity and ngmber .
. = cruising speed, duration of flight
aircraft L .
= communication equipment
= spraying nozzles and capacity
motor-driven ® holder's name, address and contact points
facilitics sprayer * type, capacity, number and weight
cleanup and = manufacturer
equipment hicl Sprayers = spraying pressure
vehicles . * horse power
high-pressure ;
* holding place
Sprayer = heating type (only for high pressure sprayer)
special vehicles
vacuum trucks |u holder's name, address and contact points
crane trucks = type, capacity, number and weight
transportation trucks
= holder's name, address and contact points
= type, capacity, number and weight
transfer WOl o1 transferable oil type
= transfer conditions
HNS skimmer
HNS dispersant
neutralizer = holder's name, address and contact points
equipment = type, capacity, number(length) and weight
equipment sorbents = transportation method, etc
for HNS boom
t
reSPI_(I);S; 0 gas detector
incidents SCBA
level A PPE ® holder's name, address and contact points
PPE communication | " tyPe, capacity, etc
equipment
others
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Civil response

Implementation of efficient cleanup and minimization of
conflicts among stakeholders

Fig. 5.7 Construction Model for Shoreline Cleanup Assistance System
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Table 5.5 Main contents in Site Safety Plan

: coverview of incident sites (geographical —characteristics, characteristics of spilled oil,é
residential characteristics, etc) :

i oresponse structures

esite control (police zone, red-warm-safety zone, etc)

: oassessment of responders' safety and health (slippery, severe cold, heat wave etc)

eresults of air monitoring (H,S, 02, CO, Benzene, Total carbonates, LEL etc)

: oIdentification of certificates to check whether they have received proper training

otraining before entrance of site

erecommendations on wearing of personal protective clothing

i cemergency evacuation procedures (emergency medical serviced, evacuation routes, etc)

ecommunication

: edecontamination
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Table 5.6 Questions for determination of cleanup end points

° Does the remaining oil interfere with people's comfortable feelings and visual satisfaction?

o Is continuing cleanup activities beneficial to environment and/or cost effective?

o Is oil that can cause damage to environments is still remaining?

o Is there any risk of stopping or interfering business activities?
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Table 5.7 Anticipated problems from absence of decision making procedures for

shoreline cleanup

°Causing unnecessary dispute among various stockholders such as owners, users of the:
coastlines, government organizations, responsible party, etc over end points of shoreline;

cleanup activities

ointerfering cleanup activities of response organizations due to excessive involvement of:
stockholders

edifficulty in making stockholders understood about response objectives for the specific shore:

segments and choosing cleanup methods

odifficulty in suggesting responders to which point the cleanup activities should be carried:

out clearly

°severe conflict between responders carrying out cleanup measures and local residents and.

compensators
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Table 5.8 Importance of Pre-SCAT

°Providing proofs on setting priorities among response measures
°Helping in developing response objectives and strategies in advance
°Helping in identifying access routes to the site, safety, necessary equipments in advance

oProviding stockholders with opportunity for participating in choosing cleanup methods and:
end points for their own coast segments in advance and :

ogiving a chance for responders or government organizations to consult with stockholders:
over cleanup methods and end points in advance
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Table 5.9 Acronyms used in Canada's SCAT form

°Condition of oil: FR, MS, TB, TC, SR, AP, NO, DB
°Distribution of oil: TR, SP, PT, BR, CN

oThickness of oil: PO, CV, CT, ST, FL

°Size of rocks: B, C, P, G, S
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Table 5.10 Canada's Standard SCAT form

1. Genera information
Segment ID : Date(DD/MM/YY)

Operation division :

Time(24h) : Tide/Height
From To Rising/Falling

Survey by: Foot/ATV/Boat/Helicopter/Overlook/ Sun/Clouds/Fog/Rain/Snow/Windy/Calm/ Air Temp___

2. Survey team # Name Organization Cell. phone E-mail

3. Segment
Total Segment Length [m] Start GPS: Latitude deg. min. Longitude deg. min.
Segment Length Surveyed [m] End GPS: Latitude deg. min.  Longitude deg. min.
Maximum Intertidal Width [m]

4A. Shoreline type select only one primary(p) oiled shoreline type any secondary(s)

Bedrock: Man-made: Wetland:_ | Sediment Beach: Sediment Flats : Other:_

Cliff__ Solid__ Sand__  Mixed___| Mud Sand___

Ramp___ Permeable___ Pebble/Cobble__ Mixed___

platform___ (Type)___ Boulder___ Pebble/Cobble/Boulder___

4B. Coastal character Backshore character — select only one primary(P) and any secondary(S)
. ) Flat/Lowland: .

Cliff or Hill:__ Sloped: Map- Nga®- Beach__ Dune__ River Inlet/Channel Substrate Type: _
Height__ [m] | (<5°)(15°)(>30°) | (Type)__ m - — | Forested/Vegetated/Bare

Delta_ Lagoon__  Marsh/Wetland__

5. Operational features

Suitable backshore staging (Y/N) Debris? (Y/N) Oiled? (Y/N) Debris amount :__Bags or__ Trucks

Direct backshore access (Y/N)

Alongshore access from next segment (Y/N) Access restrictions

6. Surface oiling conditions begin with "A" in the lowest tidal zone

o Tidal zone of corer Oil thick Oil character Subst.
Z

Zone L | w |ois. 'OF A type (s)

o U |MJU|SU| m|m| %|PO|CV|CT|ST|FL|FR|MS|TB|PT|TC|SR|AP|NO

7. Subsurface oiIing conditions use letter for zone location plus number of pit or trench-e.g., "A1"
Trench Tidal zone Max.Pit| Oiled Subsurface oil character Water | Sheen | Clean | Subst.
or Pit depth zone table color |bellow| type

LI | M| Ul | Sl

SAP| OP | PP | OR | OF | TR | NO
No. [cm] |[em-cm]

[cm] |BRSN)| (Y/N) | (s)

8. Comments(c\ean up recommendations - ecological/recreational/cultural/economic issues & constraints-wild life observation)

* Sketch  Y/N, Photos(Roll # ) Y/N, Video Tape(Tape # ) Y/N
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Recommended Korea's SCAT standard form

Table 5.11
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Collection and
assessment of
information

Assessment of oil distribution and thickness for each shoreline segment,
based on SCAT information

v

Objective setting

Determining priorities on cleanup measures and appropriate end points
for each shoreline segment

v

Development of
Strategies

Development of cleanup strategies appropriate for the objective

v

Selection of
cleanup methods

Selection of feasible cleanup methods and skills with which established
objective and strategies can be achieved

v

Assessment of
feasibility of
response measures

Identification of environmental, biological and military restraints
Assessment of net environmental benefit for the selected measures
Assessment of capability of the selected response methods and skills
Assessment of necessity in changing objectives and strategies, in case
that the selected measures could not be proceeded safely and efficiently

v

Development and

implementation of

shoreline cleanup
plans

Development of plans for wide-range shoreline cleanup operations and
waste disposal

Implementation of operation plans for each shoreline segment

Fig. 5.15 Steps for shoreline cleanup implementation
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Fig. 5.16 Decision making structure for shoreline cleanup
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5.2.6 WAHE AAF EE

International Convention on Civil Liability for Oil Pollution Damage of 1992, CLC
'92)¢} =471 g F(International Convention on the Establishment of on
International Fund for Compensation for Oil Pollution Damage of 1992, FC ’92)c]l
Zkiste], o] okl wel fr e AEs i A RN g dayy T o
d el wkgdsta e, #AlFel wE HlE2 FRed =AVIE
(International Oil Pollution Compensation Fund, IOPC Fund)®] R/} Ao 7]x
sto] A AR WA R = B el EoE M ofEke] #7F LAy sAt
S} PRVHAIR BT E AlEste]l BAdS RS shal gl AdukelA 9
FEAbL® Q1% Jefe] v B BAF HAE Fig 51791 A2lste]l YER
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1. Survey of cause of incidents and overall polluted areas
- Assessment by survey companies designated by P&I or IOPC Fund and

Assessment of Lo
submission of assessment reports

damages . . o
2. Survey of validity of claims of each victim
- Review of assessment reports by surveyors designated by victims
v
Claims for Victims should make claims with reference data proving their damages from
compensation the pollution to P&I or IOPC Fund in writing
v

ITOPF, a surveyor designated by P&I or IOPC, investigates the incident and
dispute settlement| surveys damages by collecting and analyzing relevant information.

by agreement | Finally, ITOPF tries to settle the claims by agreement with claimants by
adjusting the assessed amount.

v

Dispute settlement| If the claims were not settled by agreements, the claimants could submit
by lawsuits lawsuits to a domestic court within at least 3 years from the incident.

Fig. 5.17 Steps for survey and compensation for oil pollution damages

Fig. 5.18°4 Ri= who} gro] WAl 7| e AAA| Aol wE n§44t A
go] gl7] miol AR AF3 FAdF Adel] tig AAAHd A3d
AL @k, vg A gl E B4 s mAAEAe) nRvAE T4
71ee BAAAE AHA AFEA HER A 3 B A7 285
2= BAJA Sol VIForRY HEs o BAAWNA Rehe F9E 24

atal At

Cleanup operations by residents Making claims for Assessment by survey
contracted with KOEM, private | P> | cleanup costs to IOPC | P> |companies designated by
companies, etc FUND IOPC Fund

v
Assessed costs are Payment of assessed
Cleanup costs are payed .
to the residents < received by cleanup < cleanup costs from
companies IOPC Fund

Fig. 5.18 Procedure for compensation of oil pollution cleanup costs
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Table 5.12 Basis in estimating the advance payment coverage for Hebei Spirit

incident

Boundary of costs

Grounds for estimation Remarks
covered
{In case of H-Spirit incident)
- Estimation of mobilized resources based Labor costs - Labor costs: 33.1 Billion won
on the scale of Hebei Spirit incident for 510,000 persons mobilized

- Fee for usage of
ships, equipment
and costs for their

-No. of companies mobilized: 22
(KOEM and 21 private companies)
- Duration: 10 days

- Duration: 2007.12~2008.6
(about 7 months)
-Decr 2007: 9.7 Billion won

- Personnel: About 50,000 persons ﬁ;:el dabl i -Jan to Feb, 2008: 13.7 Billion won
(residents, etc) i lelen 4 ebsupp 1 Mar to Jun, 2008: 9.7 Billion won
-Required budget: 4 Billion Won :111180 * ior etnts, 70,000 won for a man and
» 5,000 persons x 10 days x 65,000 PISANts, ete 60,000 won for a woman
Won/day/person = 3,250,000,000 Won -KOEM and 21 Private Companies
» Fee for usage of ships, equipment, etc mobilized
= 750,000,000 Won
¥ In case of personnel expenditure ¥ 1,819 million won of Trust
used for emergency measures at money for contracting-out of
initial stage, just inevitable costs oil spill responses are used to
would be applied buy  materials such as

sorbents, dispersants, etc

S} 19959 fFAZ FrRfrEAtaL Al ARl 8 F8 BAQIAN S e AS
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Fig. 5.19 Model for emergency advance payment of oil pollution cleanup costs
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o mE FHa97] wiitol Fig. 520004 K= wpep Fo] djsfA| gl o) d, &¥
E & dA HAFeRE &8s ZZ I3 (Vessel of Opportunity Program,

VOO Program)< A @&} T}

Fig. 520 A fishing boat implementing Vessel of Opportunity Program

of TR Atud]gAde I B4 - FrlelA F2 WIS AT v
o AHE A T sl v AAY Al sivkrs Al el A
&3 ZlomA Al BPAE ER o] Aok mhwstal AbaA

S 52 Po} AaAeigirh Trage Feld & Jx AAL Ao 4

olelg Auhe AnRAe] TFsol FuorE 19 A% ANE W
FEAGS G G0l A RAES sglon], FolAut At Auke]
1% FHY 5 melste] WANES AFHAch AL 3 BEA



Ad dol= FdAH ol 6,0000H o] FAEANC™, 19 4,000 o] T
HAth o5 Aol F= FIL A})3 Table 5.13° HEFA

Table 5.13 Major duties of Vessel of Opportunity

o deployment of oil boom (for appropriate type of ships such as shrimp boats)
o Towing of fire-resistant oil boom for in-situ burning operations

o Skimming operations

o Tarball recovery

o transportation of personnel, wildlife, response materials, wastes, etc
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Table 5.14 Main duties of NOAA in U.S.A. and CEDRE in France

o providing information on oil and HNS

o operation of spilled oil trajectory forecast systems

o assessment of damages caused by oil spills

o provision of domestic or foreign oil spill case studies and lessons learned

o provision of information of cons and pros of response equipments

o recommending on development of new equipment and materials and dispersant applications
o provision of data about responders' and resident's safety and health

o provision of oceanographic information such as weather at sea, current and tide, etc.

o recommending on legal matters, emergency plans, manuals and insurances
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Table 5.15 Main duties of a technical advisory organization for oil spill response

classifications major duties

o updates of emergecy plans of response organizations

o provision of information on response policy and resources

o assessment and improvement of response skills and technique
o certification of materials for pollutant treatments

o checking response readiness of responders

o coordination and implementation of training and exercises

on ordinary days

o assessment of possible risks

during response to o early establishment of response organizationt™-&3=2] T4
incidents ° selection of response measures and equipment

o assessment of pollution and response results

technical
group leader
I
preparedness response
center center
information emergency training & emergency incident R&D team
team planning team | | exercise team support team | | analisys team

Fig. 521 Structure of a technical advisory organization
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244744 S rEstthrl AlebA WEiTh R B S dAbarel M FH e

)8 FAT 71 AL ThEEE 124 8U7HG R, o ) Fed

A o4 425 Table 5.1691 YEF

Table 5.16 Number of vessels mobilized by days

fishing vessels other vessels
date mobilized mobilized Total
number for the| total number |number for the| total number
day day

07. 12, 7 0 0 44 44 44
12. 8 12 12 87 131 99
12. 9 73 85 90 221 163
12. 10 104 189 94 315 198
12. 11 125 314 99 414 224
12. 12 157 471 116 530 273
12. 13 141 612 106 636 247
12. 14 235 847 124 760 359
12. 15 209 1,056 124 884 333
12. 16 722 1,778 138 1,022 860
12. 17 718 2,496 138 1,160 856
12. 18 722 3,218 135 1,295 857
12. 19 1,240 4,458 133 1,428 1,373
12. 20 1,412 5,870 132 1,560 1,544
12. 21 1,687 7,557 134 1,694 1,821
12. 22 353 7,910 124 1,818 477
12. 23 243 8,153 115 1,933 358
12. 24 195 8,348 109 2,042 304
12. 25 188 8,536 63 2,105 251
12. 26 206 8,742 52 2,157 258
12. 27 210 8,952 54 2,211 264
12. 28 169 9,121 30 2,241 199

07. 12. 29

— 2,299 11,420 6,203 8,444 19,864

~ ’08. 10. 10
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C,, = 42,301 x P75
&, C, : AA FE=T 8 v]E(US. )

Vo RERY AHE

A71M 4 (5% HEate] Hule] AuEE YAt
o e F Fshul gL As,

=

42,301x (12,547)" 7% = § 38,978,447.96

39,000,000 x W 1,200/$ = W 46,800,000,000©] ¥t}

T

=
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42,301% (500.9)" ™ = § 3,793,853.49
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Table 5. 17 Status of making claims and compensation for H-Spirit incident

(Unit : million won)
Claimed Assessed Approved
H
T number |Amount of| number | surveyed number(C) Amount of | Approved
(A) money (B) ratio(B/A) money ratio(C/B)
AT 28,883 2,605,012 20,706 71.1% 3,613 167,157 17.4%
* 23 osle] 2P ED vsjRAgT SAAE, FEHFF(2011.11.28 7]E)
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