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(1 2-1-32) 2=

3) Hi¢Ht & FAIE

TAEE A=A SR 25kmell $IA|stn FEOR F A)o] Ho] AZH
Fzolet, sfAol= FRiel A Adta o saier) ol Hto] offh B
2 A3t I& 2k A Afojof= Apddietez dAdEo] Qlo] npA] ofy MRS sl
ek o5 A Aol AlQfsk gte] thiEo] st = o]FolA glom, 429
2|2 ulel F7AR AFHo R ol o3 (talus)7} UERITE F A Alol= 47 5~15
n®) Y (EpY O] ApZajoro s oloj Rt

ol A} Al BIPYA| o] % Ff2E7]of T AE BrEg o)t Aol = A
2 aEgloy sddo] FUuEo] Wale uA &k slihe] A4 ¢H(boulder rock)

of Etel EhEojel okamES} AalEo] ehgsl} Ads] olFolint,

47
40 |
55\ 30
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56 63
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SEe 7koE A5 10kmell $1AI8H=t] A2] SAKORE F=4l0] Zlo] f24 2
LNG 25Hd9] 28 gag o8& Qlrt, f72% 3|t & 4= = stxrliet
=g, e, FYaE, e, A2 uE] So] SHEeR et &
259l FEEok, maRel |, dul, xR £, AFol, vlY, vl
o] thFetAl vehdtt, a9 2AblA ERTRE =R it

7holw Fhlo] s 9 siRES AFH T A o]ojx] AALl Zo] Fad TRk
A8, = AR HAEls Ea Y] Szt AE AA & e HR
9Jet AlRE st & AR 136mgS FEoPIIPH O R HAgE A} 7,73ng
o] 4=2-0] HEEY] 56.8ug/kgS BA, & AR 10.7697g2 HA 2|5t 25mL
2 BMAF2.328] = Mass Up)et § AAFEE=HAA) R BARE 23} e
22.2mg/kg, °oFd 276.9mg/kg = wEE Hch o7 AU 2 7]
0.5ppm(=500ug/kg)°lct.
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(a3 2—1-35) 7I19|= Et2 2ILMEl

6) Bkt EH AX=

ARz B Qht EH Zo=z]o) &b Zotol A MR Gkm sl H1AskaL
Aok, A Tl s et Sl ARl 7 Adoltt. SAl9} wlald Zike
Sl AL MEe] E7I(EE)0] o] uie] 2180 oFslr] uhzell, A F919] sfeke
AR erAsfotolole egdake] Apdat ThAH, Aqfhl AlAEjo] e uhee]
FFE AH ez @ Be 55 skl A= (boulder)d] HAsi¢to] F/dEof A
AU 550] WutA| Abel7h dF2] AR 2 upafri o] xpd sljRlo] g/dw o]
e, 2~3e] ath(berm)o] it

ol AP E SEES AR sfiHlolA AL BEr FAENA, 5 HY 5E

oME s} WePH ofATEAFS| Ef27} LERGT
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Shehe bl AP AR 457 olhom stk Z]ulele] wrek o] Hel= ol
ShAI Al A ok, AHAOR e ehiE)So] SAIHAI Ao o] 4ol

xo
o

FiREO] T AR AEGRE olagESp) Yol Psden, YA Qi
7 Aol SlepgelA Bt Al 24 AU SR 24 9]
2 s AFQE FYs ek,

=0’4=g

.i

Ut eholE b Solele] Lot A W FAFE Belshe Beelo]

AAZSAL Qe A9 B3 Bk heulel what AR 1k A HHERE S 300m

OV 7R5a /) ol Usk 9lo] A Wubd] TS ek, wieks Fof BEo]

Sl SIS Aol A4z sioro] 71715 Lekin, SEAES] HeHe ek 28
4

siAlto] WAE = gleh. Aol ghEse] 20094 99 WA AERT A
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(2 2-1-38) LIS TATRIoh QAlRt

9) HPA odd AA=
AAES] SRS = AlgEolar s ulm Adisich, 49] A5 sfete]
© W=, 25, 8T 59 AR 7o skl FAdE A s oli(sea cliff), 4]
o, AlE, A 5 HAAFe] Rashet], B alictolls oAl 9 AlA" Fol
AR ostells WARAl, E9E, AuH, AdyH 59 Aol gL, o] A
El2/0] frio] Wol =ste] AUYAIS & o} 55 9 E b AdHet
2579 FFoR A, AR, AR Fol Wil 53] A FAEY] FER
16m o] Folz UEsIeI.
AAE ERElE TR AEDo] EAEIoY Al Befige] F8 71EE st
H, AR EAZo] A H2ME Wil gloy TS WAl Gt

10) HgA] QHH tfdste
A, FHAE, 2Z24HE 0] jEe BAAM-EsE Bao s AAEES 343t
I Qlek, wAdQto] Ade] Foktell b=t HrEe] EeHAdThe o4 2oyt
obds] T2 BslE Aot B SR04 e "olzl Ao Aol
2hal B7)ol= ofels HER FTsHA st
S AZTE BEH7] o EAE(2215) ot ARE A 4] B2 )7E vl AlgHA o]
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1 25 ade0] A4 Hot Glof 4] A ok FARS Witk 1 % sixR
Q1 AL AN BER A4 B EAZ 99 AR EETuE A4 2

ot e SRt EEST AA R FAE st et A8 9l st
]

(33 2-1-39) CHZAE ‘HEfalet

11) B4 SAW et

a2 et ol hpme] S3past WA BAA G, FEA Ser Fat
2 2\2]Ql Hrler Fahrt Yol Ik wae] arow sfalele] FElmAolA
7] B 7ligto] o] 10~19m, o] 4~5me] A] obxle} sAlE-S FAska gict,
WAT ARG} ot §712 Halph s, Frejol W ukgle - ke 59 s
57b FRsich 2ubiul, AFEA 5 04 iRt L

AA] o5 MR TP} AAE
& 3o WA 2 AATRAE ez HEsi,

20094 109 9% HBHAHE QAotel FEa AFEA ARS A5 PP
ohe a7he] AANA 212} 0.8~0,9g E35t0] vlo] AR Yol oA HALEST F
10mL2 g83fe] ICP-MS2 A F431ae L4432kt bt 2ot

ol
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(B 2-1-9) CHSI= ZIFEX|| 24 &

(2421 : mg/kg)
A | | A= | e ok W | e | o
1 0.130 0.021 0.091 1,176,332 2.301 0.000 4,176
2 0.101 0.150 0.482 603.121 4,166 2.755 17.263
3 0.069 0.098 0.152 940,668 2.874 0.000 4,100
4 0.076 0.047 0.348 480,629 4,710 4,691 7.378
Pt 0.094 0.079 0.268 800.188 3.513 1.862 8.229
r —
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(A% 2-1-40) CHEI= MEhSE

12) BYA QAW LAk
ABARES] Qe HRA-REEY $FOR Uehte] 537271 the: Holw §)
o A FEol whEe] Mol FHE Shakto] ARS mebd 20~30° AAE )
Bk o WA wiPoR: BE, FE, me/l EUE seton 24, ot
ol At HARL vlwA Sad FRR BESGI RA AR ol

15| oFA3lE ofATEA o] EAYSIIT)
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Aolel] shgtuo] o 1A Teluo] glek. thrEe] o 4L AnkEst AYE
7 A9 BB PR JEE Uit BuE AZol A] o), =X, SAE
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14) BYA] 2HH e
A ZAA7Y sPEnre R o] R0l 259 H(dome) B2 U4 Aoltt, A Frlo]
7Tt S sfieke Sk A2 sidAFEC] el Qlof SE BgE Hel
O o3t R BEAe] a7 B o WA o= Al skl ejdd=e
7P £Jztoll ffAIsto] ARG BiGES] BF0] ZRste] o] s a ek

2 5 olamegon EAElch B4 SlaRsh FRshn AFEA|, deeng

oj

ol

15) BeA o3Y ods
oAt gjeleimol A 74 2 4oR Fuleke wWAElHetolt, sjekilol Helo]
Wl we} Hejsl ohalso] TR TR hAlSo R ool otk B =

= oll|A7E AFE o ER2ol vlaa whE Akl PYeREIl QIS

16) HYPA] o-H A=

HFE ool TFekalo] 4 Aol A Tslo} gk, Awto] SISk 10094
UL AL Fo] ASaesTo] Wakko] otk BEopEESl 2% A4

AofA SR A SHEA Ol
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20099 A QF 2Z4fjol] Harshs E2fERE O] AEl= o ATEALO
HEekE QPgSkE| AL Qlont g o m MRS W AlRE 9l 7 et
i A9 s 2715 olUE YERLo U 7HEE aHgollA
12 0.3mg/kgs 203t Al=7F UElEth webs 1Hddor JEHe ol
2let=of gt AAZ G A&H o= 2Ig Har) ok
(B 2-1-10) ZAK|S =[5 EI2 U2 24 &=
mg/kg)
3 4 5 6 7 9
0.0088| 0.0716| 0.0157| 0.0089 0 0
0.5384 | 0.9023| 0.5965| 0.6219| 0.4398 0.8346
13.5463 | 31.5650 | 9.4322| 21.8358 | 16.6596 22,7279
8.6110 | 12,6833 | 11,4691 | 8.4480| 7.9998 12,4836
ot 1.5229 | 1.8821| 1.4613| 1.2036| 0,7943 1.6402
%Pi 16.2365 | 38.2259 | 4.6076| 3.9694 | 2.9553 5.7718
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7%5 0.6027| 0.6623| 0.6035| 0.6264| 0.6002| 0.2252| 0.2373| 0.2407| 0.4452
2] | 0.7735| 0.8567| 0.9904| 1.7761| 0.9247| 0.6450| 0.8642| 2.9078| 1.5204
HIE:FL} 10,9945 | 22,9838 | 16,0667 | 4.9592 | 4.4846| 21,4466 | 17,2236 | 2.4861| 25.1938
Nl 0| 2.1857 0| 4.6454 0| 3.8944 0] 5.2933| 1.0107

5 16,4742 41,9307 | 13.8791 | 77.2365 | 8.4533 | 46.2799 | 19.0568 | 49.7524 | 42.5056

=]

qﬁj\ 11,3167 | 25,2154 | 14,0756 | 23.1644 | 5.3154 | 13,0297 | 5.6797| 32.5037 | 23.3009
=

g | 0.3332] 0.1006| 0.9076| 0.3347| 0.5563 0] 0.2714 0 0

TF4x {194,379 | 96.5859 | 45,9705 | 75,7174 | 120.775 | 49.6559 | 19,2752 | 106,073 | 29.8068

AR 1 AR B2, 2 ZA% 1512, 3 AAE B2, 4 AAE 1812, 5 1ol B2, 6 eiiiE
e, 7 ASplE B, 8 Y% B, 9 BE e

6. 2% U A7

20079 124 Slo] 232 ES 4RABANY FH712 GFEALS B A%
A=A SIet 7| ZBTEA AoIA] B ATF Sayslaict, 20089 109 o] F
2 271 U] w2 AR et BUEY EA0R e wake el
3 =W By Bl FHe a2k

o] IgoM WALt e A3 HUER S 7], WAlE A8, AWAE &

o KGR0 AEarelo] tigk AIKH 715 GR-aEel mE WAlRkdo] 20084
109 ¥ Fxelo] 20004 39 WRE| F71 AU AAhE 7120w st Hot
A Fhed] AEpe] A RS Teste] W £ WAXEL 300]

Ab= oistgot ARe 78 ZAHE 147 Lol

1-)4
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wheby A7HE WSE 9EaRe A 2 RSkl 24 WEE 197 X5
ol30] 25kA Mgptelz THELE AR HETHS et LaX et FRexelo
B8] 47 D AR, B w] SUER oSe) Abhd - W 4ge] Bk 9 B
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o] 1742009, 7. 31BN wtel, % A9e] L AAZ W Sl W2 A mLEl
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3. #EX| =2

7t SHOIAME B&X| S
flQbAE(coastal sand dune)i= 7 AllAO] F3LdH= e AIRA] kRS o] At
SO A2, A B0l 3EA R Uehvhe AEA Holdi(ecotone) 2(3
A& ZA171, 2009), AAguAlztaL Eejn] Al FeazA Wi nA]=

S5t
o

=, Hefsliere] Bedt A Soll HEshe it vt vl wheh A4l
O FHH AT 2R FHA S defsial s RN E HjRAE Hodith Bt
AeE AR, ARAoR S5 Eeld AR5 7IAL 7] mheell thefRt AEle=
et webd Aee A sl A Aedel SAlel vehd 4= len, Eet
AR 3LEO] AAE 4= Qs e o R et Bl v S83t Aol
chel - da A, 1984; olf< 5. 2000).

oleat AR ok} AFe] Mol xR 2 AT} Beld, WESHA AEARE-S
ol FAEAY ~EEH, TRy HZole Al 2Rt A AYejA|] sk r=
Q7] 7] BEo 2 Hrf tinfiAQl Altdte] Hgkslal EgE AR ] EX|olE
WSk A AEAlC] 2 G DIRIAL ok of2fRt QIZFERE2 IRt HelollA

o]Fo]2|aL o]t FH IRt Pk FHARI AFE Al TFHEe] 7Hs st (Williams
et al., 2001).

HoklolR R U SRR SA] SRgEA o] 1E Mo R we Aee)

SHPAONIA 2 o] —AYSIAAL, o2f?t flES WAlE A9 E HE A=

g 7PsAol et
Wb FE0R QIR SakE HABSIT BPAS S U AR Sl SR
om WA ST HEX WIS 2ASIEOM e 91X L A (1

9-2-20k (& 2-2-1)3} 2},
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ofgl) 22}, 32k 371 AREAR E Ths/do] ARD] o, AR ddes ARt
EANE)7F Alre et 3] EafshA Hd, =o] dRuistiA 5784 2
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ERF A2 R TR HEAAS] s wE dalel el or AR
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Aol w2 7oAl YEAel Hdem EAE|E stee

B SHA S8 thFojAoR gt

efoeleh= - W ARl o= At AR (Yol i B BH) Flle
Al @713k FAR A o AA2E A= 221 AsE AT 4 Sl 2t
of Al g bl Rt Aol

mebd o5 AFES 5 45 FFafer FEATE 2 7ol Add]
o AR g, ol FiAle whE VIR Ui See m)dshe Aol 249
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(a8 2-2-3) ARIX|H(e=2 M &)



(H 2-2-2) MAX|H(Lel=2 JHM 5) 3&X| 31

o Al P
99,376.6
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0194 SAoll= AFLE 7 (dune reinforcement), dl¥HS-4d(beach nourishment),
£ U Foke-A(underwater shore nourishment) =o| ¢tk

AFFEAE A E0lE AR Fole WHOR AHEHIE AR F447=
&

SIS/ Aol SEE SRS AHom FHA Bol dHe S/

rr

gyes Hd W7E 0.5m o FAUAE s AXAE wtdell oldol AVl

o] QA s 2R R oS BTl AP EaS = Aol 9l

T ¥ S5 oM RE Aot 2ot uie) Fo] BAE S8l 3o

SIS QHYSIAZIAL FAo Aol RS Fdshe R oleh (@, 2001).

A HEE flEAe] 27134 @2 S (1A Y], Folo /7] §)9
Moz AP 0= B FfE o 4= QML 23202 250 Ay Y At
WY =Y SR AP S5t SAl] 4 ¢ Stk

AR P E S AR w] 7P S8 AAOk sk 2 AbHe PgAdRE

Foet, AALAE ool FH Ak Z ofe-2 i APHSHY FEE A e AR

o] FEAL FxBo] shuElel 23142 AolE FUsHe 2121 ARSI B

P



weba] A QY TAEe] FRU TR AL AT o) A Roloh A4, BUEA,
840) G 52 2ARE T AAStel A QPR s WY o] SEAe

fEA, 7 AFTAE SE3] HEstofoF Ft

HEe] B3] Tefshs 28 RoloR AY AW £ U4 52 5 4 glov]
B ANPHOR FAlEr} 30~35 9 WER B2l b ol WAyslet, et
A

X)9] Bt BAREZE B3 AVRHIE R 9512 35~407 9 FAAFHAA o Hol

ARE APl B2 = vIRlEHl, 53] A7 EAlEE s E ol
el AT dS AARE At 220 A= 5aPh Aal, 5820 Fee = )
320 STl 71018t (NG 5, 1992), AT NE1991)= Alslto] W TS
ShaL & ZAE AR YAM HERGS] AT2 APl 7]ofslER oAl AT

3 AER ALY BEE EASE Ho| FHE 2-2-9),

)

() ) |0 BFHERR] F) BT AR o3
o
o

A @] AU AP asE Ak
QPIIA7 | AFA TR ABS o] §3l0] HIE s ANSITHOR )
T

dheraler B AN SRR A B) FAo] =9 7Rsa ARl Aig)

AT AVBSSTHS ool ZrhAFEA, 1998: 2001 FYAISIR, 2000).
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7h AFARHE-EH
o H]gt}S7](Slope grading works)

HEITRE ] SAE AR Bl 2obgat £50) 2A1E gelio] odE ngue
2AT BAHOR AT, P

=
A a2 7]20] Ast H4A} vjgHS dAsH A
SAHA G77), FAE A

sk 7128 Akl

e WETET Fo AR TRy

‘el

—_

(a3 2-2-10) HIECHS7| AIZ SHHE 2 A

S ARl

o tW7|(Terracing works)
HE 7] SARE AAIRE AMES o4
AR ARl - 22FE 1At AE =Yske 7|2

she 71z Aol
Ml 0] Foln FYUE FATORM Aol FITE BAE AL F5

F= SAlol Aol Hadt 7IRkde 91%t 71zgAkelH,
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(O 2-2-11) THE7| A3 ALl

o Zu}o](Soil arresting structures)
Zo] FUAAY SHUYS B TRERA AW 712719 98t Y f3e)
S BHo PESHe o5 HEePggEo, Ee

S ADEIER
A7), WESO] 4] 5 BHoR AXsHe FRER A 7|27} Hn
2 QHjZrt Ztevt o 2 uldeels AR S FulolE Algstel sidel Zlex)
= =Ajo} A2ie] arele] ATES g AlgAlRe] ue Bu, &, £aee, £
ERHPNCH), FEH 5ol 9k

“{E

3
o
L

(A 2-2-12) sSUF H = Fo| HH:



MR - SREQEADO| St - ME™ s 2l =eldiot| 109

W) A =gk

o HE g7|(Slope mulching work)

At Afo]o] AL HIFHS wjEsto] ZFo] ot TS| 2] 9 AAS =9
sto] =3k Frolm Aol wek A, A, A, A, AN 5) Fol Slch
5 ABE Tl 2%k Aol fEEE SBAM Ee Rt leE o] FATAO]
S E= HEH| AlgRit

pinl

s
SS=E=s

1

i

IRUATLIIL

S5

aaa EIII!“

(a3l 2-2—-13) HEE7| A& EH

e

= & 2ot HE ASAH

o AAIWE 9 A|E(Vegetation mat & sheet) 7|

AREXE) @71 SR BlR 52 B2 A7) vlE(mat) E= AE(sheet)
FE, FAE, Fol, AR SEA 7AS AlFo] iRt g iAo s ujEs)
ot WE= E 4 e tiE Al 2 F2bskal slE(mulching) &3k7} $loA]
S Y7 B, B, JAA] At 2 Aol Frk, AREE oftol=
EFEEY AHE WAlshH, & Aol ndEe] e SAATIAY 2ol
A=Y g WEA she At L, AHAM= 2o B Ve =

%_4 le}oﬂ =2 Oﬂb‘h—- _Z,_Tq-

o= 1

rr
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7w mam

(T3 2-2-14) AMYHE A AE AZ HEHE

o AR (Vegetation sacks) A7)

AR 71 ddviel EXE FARE S5 AA8AE dFll 29 w2

(Zo] 60cm, YH| 40cm, T 12cm AE)ol = A9 AHEo] oS a1 U435

-

FAOE Wt FOE AT SFRLGOR o] AgEd] Setiust Holuxur
Hlgo] Bo] &Rt thgo] itk AAIR] AFPAE EQo] Huistol wle] B

of ofg:, ZEFE| Wolr} ojele o] Al

3o £0g
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i

'S 4uRE(ER.UR, £3E) Es

/’ / @8

AR

(B#n) -

(O 2-2-15) AMXI2 AS HHE R HE 2=

SHebARe} BRI A 2 AR (=R A - Sl FEXE B 9

TUS BT A9 AHIATT ASSHIHS BEAOR ARsHs Aucks A

wQPaE BAMIA] F ALE olgslel 38 skt Alo] M2 JRh ) B f=

= T
o 4 3 w3 BENE FHEkE & e S0 BeEr,
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2, it He| A gby

V4 APSE=50 B3

suo] AT ES {R-RFEANIE Qe A9 Bk sl 9= ek
T3 7HeERE AN GO R SIglt), 7o S ESRelA A& e R Bkm o
221 lom AAAR] AL FA= AA Mol Qlrk, 20019 ¥ arE HiEE Qe

45rg0lm tiFE ool FARRIE, Rt s Ut Eiteidtm U oz A E o
ek,
2 Ao AN E BAS $18l =g RSl 2008 49 e RAIAD
Al e, 200990l= 5H @A) 9A (3Rl AA Hmzatet AR AH5
Zegsteict, e 20099 HRRARE Sol EEE Adls AAIXES AT
Al QI3 712AE R 2Hgsltt,

At Az Blofl o7t PR viAsk] f1el A5 SA 2R AlRES
e, ofo]AukAt Wil o]gsto] WAHJER o]Fstal HESIGIT

AR B4 gy E21e ohikhippuric acid, HA), ®EvbxAil(methyl
hippuric acid, MHA), FZAHmucoic acid, MA), 1-3}o|EZA|ao|H(1-OHP), 2—

L E(2-Nap)olth, A 7713 AR vheAle: EF<(toluene), HIET}
AR AFdHl(xylene), AR #IA(Benzene)olH, thehdaks ©alpa013HE2
A el 1-slo] =2 Ajato] Al wto|#ll(pyrene)d] HAMMEOIH, 23—} LEL LpEd
dl(naphthalene)®] thAMFEo|Tt,

1T

L, At
1) PR=AHHA), #Erke i MHA)

B QoA A Al 2 Acetonitrile: WIS} A§IE v 20| 1)2 B
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0!

=wE Y37} Qe HPLC grade® ARSI H, EEAIRS £kt 98% ol o=
Aldrich(P]=h) AR FE] Q)] o]851irt, o5/t €ulli= Photassum Phosphate
Monobasic(SIGMA, ®u]=+) 1.5g7} Tetrabutylammonium bromide(SIGMA, v|=)
5.5g% T 1Lol =0 "E® - ols/to® ARSIt 2 24 =49 #7589
¥ HAE 0.2~3g/L, MHA+= 0.1~1,5g/L& ZA5to] 2451300 Al=2] A2
= A& 100uLe] Z4= 900uLE H7Fste] &3t & Cellulose Acetate 0.2um
syringe filterg AREsto] e & HAO R 513iry, HPLC= Z¥ HAE 4.6mm,
Zo] 150mme] WatersAke] Atlantis dC18& AMg-ste] Hejatelon UV AF o

225nmE Aglstac,

2) FEAHEt-MA)
tt—MAS] ¢ LC—ESI MS/MS #4717]& ARSI OH, EEAIRS =% 98%
oo & Aldrich(M|=hARRE FYste] tt—-MAE HYH & HEdh= S o8
sttt A|59] A= 100mL SHEZTAIE AMES] 10% MeOHel tt—MA—d4
0.01g g3)A171 3 0.1% acetic acid2 2% 100mLE P 5 AMS3IAC}, By
2 ZF2Fe] tt—-MA 1179 43S YER= Precursor IONZ}; Product IONS- Alg]o]2
HEHEIM LR AEshaL, I AlEol 28] Mg At HARIE 4810 tt-MAS

Solgh ohe REEHOR st

tk

3) 1-3lo|=ZA]gto]dl(1-Hydroxypyrene)

B Ao ARE HAG U Acetonitrile B AESH of 32E20] 13 Hlo
E5E 137} 9l HPLC gradeS ARESHYE 21 B —glucuronidase/sulfatase =3¢
Aae ALY B0l 96000%H] o)}l A& SIGMA(W=H)ARRRE G5k
ARSI}, 2M Acetate buffer 8992 Sodium acetate 27.49g2 90mL2] FF<=]
0] & Acetic acid® pHE 5,002 243} TS ZekS 100mLE ZAHIH 1-3}o)
CEEA|Tol ] AR 2 99% oo Aldrich(W|=)AF=FE FLelsto] ARg-
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RREATS SN SN U MEMN wet 1

SHAth Al A= AR ImLE 8mL 24 fejoll ¥ - 2M Acetate buffer
200uL, B —glucuronidase/sulfatase &3as 20ul FYste] o & 377C,
180rpm o2 wHH[%F7|(shaking incubation)o] 16A17F ot WRSA|Z T WS- &
Acetonitrile 300uLE A7}ste] EdA 214 (Voltex Mixer)2 1027t &3+ 2 1,000g
AR 7o 587 AR ste] A5l 380uLE AM FeHol &7 & HHo=R
sto] HPLC/FLDZ EA43514tt HPLC+ ZAd UAE 4.6mm, Zo] 250mm2]
Agilent AF] Zorbax SB Cl8& ARESl] ZE|stdon ¢ A&7l 5948
242nm, WEIA 388nmE A ESHI T

A

4) 2—U}ZE(2—Naphthol)
2 Aol ARE A 9 Acetonitrile B AES o 32529] 03 Hlof

245 1371 §i& HPLC gradeE ARSI 2™ B —glucuronidase/sulfatase &3+
Rl BAEA BAo] 9600059 o149l 2S SIGMAI AR RE] 1ol ARg

ol

ATk 2M Acetate buffer -89 Sodium acetate 27.49g& 90mLe] ZF9

59 3 Acetic acid= pHE 5,002 243 th S5 100mLE ZAsHct, 2-4
LEO] FRAIE S 99% oo E Aldrich(P]=h)AFRSEE LYdsto] ARGt

AlEe] AAE= AR ImlE 8mL 24 fr2fro] 92 - 2M Acetate buffer 200uL,
B8 —glucuronidase/sulfatase &3+a 4 20uLE 335t vl & 37C, 180rpm o=
HHeF7] (shaking incubation)o| 4] 16A17F E<F HES-A|FTh HES- & Acetonitrile
300uLE H7lste] S wA(Vortex Mixer)& 1027+ 28+ & 1,000g QA2 7]90
St AR ste] A5l 380ulg 24 f=oll %1l & A o= stof HPLC/FLD
2 BA3%9it HPLCE= A A& 4.6mm, Z290] 250mm2] AgilentAle] Zorbax
SB C18& ARgsto] Eelsielon] #3357= 59 227nm, W23 365nmE
Aeshait,
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3. 2e| A7 58

A Sl A AR S 70 GARe] T2 GgRAN AR BRI
Aol FElo] grom QAN GFEA AR o|FolA|A] FHH o] Aol
olo] w8 SlmolA WAIEE] Hofah WAl Aol 8 Fnle) Aol st <)
Ao Sashiu, 78 MRS AsH ket P,

N

i

7t Al 2| AS(Exxon Valdez) Ab(0]=, 1989)

1989 39 24 YefjArt = ZelA el AREE(Prince William Sound)elA]
ol vk A (Exxon Valdez) 37} A23l0] oF 37.00082] 967} $&5)= Alarz} vk
Aste] A5 IgHAIEEel BHAHEA A1 oF 10,000789) A4} 5=
o} o] ARazeflA B FRLAALE QT AFFF A A A=EA
Palinkas, LA, £](1992)&= AtaL7F 2AeE 2] 19 $of] A2He A7 Aibe L HARLY
=Y w254 Aololl f-oigt RS YEh

kT, WA B ojene) Ago] Wkth 1

W Qe Almrelo 2R We] Wolxl MRule aRo R Tl AR
A Eo) Bk 98, oM T AEUA B8 Wit B YRS} 205 Bol,
g o T AEAAZTZO GuBo] Eoton] Ed] ool AL} AYFyldse

L}, 22{0]|0{(Braen& At(E=, 1993)

1993¢ 1¢¥ = AlEH=(Shetland) 3tS AUE EFo]o](Braer) S+ F0l
A oF 84, 700%2] -2t 3 1,500=2] SHARE =513t} Campbell,
D, 9(1993)9] A7 FAT= AL A 8 Fof]) HieAt 2 RS 2srgle
], ARSI Sl thet Azl 71, w5l w71 s AARE AAISHH, =3



AN ZEA S s 21 B 2o HAf Fo] ZIE A2} mEolA e AL
7h ARt o]%- Aot el S7HE HERSIAL, AR RS 24 AT Hix=
T FORE ApolE Kol ¢Sttt AR AR A 1do] A &, Sdet di e
thA] 3F ¥ ARG ofof whE ks i AREES AR AJRto] Ao
utet Aol ol AfaL A%E B E7 el sk thCampbell, €], 1994).

C}. LISE7KNakhodka)S AF(LE, 1997)
19973 19 29 Ao} 424 U Trlsis Al A Foloa] ohim|HA] oF
6,000E2] W7 CH-2 F-&statt. AdITFRAR= At WAsh 2] 18~28Y F-9

24 Ao FUS o R MYRAE UABIAT, ARE AR 28 At}

by f71ok R SIS BASIGIE, GTAT ARl B AR 2 wE
Ao} fofat BAS Beon] Hie] Wzl ou Ay ol2e] gl Fu

o
8ol AAloVE T8 ot At e deEriSieh W, AR R Aiks g
gHIRen AlAeold S FRigh BAE UEtWA gtk Morita 5, 1999).

2t THAE|X|(Prestige)E AL(AHQI, 2002)

2002 114 °F 77,0009 THRFE &% Fold 24 Ze2EAZ7F 292
S5 aflollA &SIt o] Alalz AH|Ql ZebA|oKGalicia) ol A5k S H
qlom, H|A7toK(Biscay) T, A#|Ql B4 A9k, ZekA B 2EHR(Brittany) 742 o
AeF Ak, F=siE Y P AX Fol 2 FEE Yk, o] AR 5,000780] Hi
A AR Aol Holakaitt, Zock 5(2007)& Abal HHAY 14~2771Y S

He Ve ® D57 S FEES Atk 2 Ak ARl el
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AR A=

Aromatic

Polynuclear

b cheat 2t

ol adlehE(PAHS,

Hydrocarbons)®|t}, o5 &

=
=

1.
H

E(VOCs ; Volatile Organic Compounds)& &40} 4~(CHy)

5

i 6713k

7I%pe] ot ti7] Fo2 Al SEEn AL 7719}

=
[€)

e

WL e #718k

i«

\

Of ATt vk, A, =] ARl o2 ok, I Hiell= & &, 57, 1,

7] ko] A2t 4

oy

R

o} =
=

e}, aem

Joli7t 2y

Hol3L A

=
=

= o] Aol

kol
=

3ff 1A

&

=5

tol A 2] = i

124171 ool 75%°]

ol u]ma e AL

S

S i S AA 2] il 34
c}, EF9l(toluene)] thAAI] vk AH(Hippuric Acid, HA)

[e)
-

=, AL @ (xylene) 2] AR W HH A Methyl Hippuric acid,

=
=

& A=
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MHA)®] 7% 18417k oW, ¥l Al(benzene)®] tAMAIQ] F=24HMuconic Acid, MA)-
48A17F o jell AW Fal tiFE A= wiEHct

Lt Cretdisks ErsleASIIE(PAHs AIE)
bR BlslrAsl3E(PAHS | Polycyclic Aromatic Hydrocarbon)-2 |7
a7k 27) oo ® FAEH, 2000 Fo] ofg] o|FUATF EAE, #7184l

gt Gafi=rt 2 SAEN W2 S7IGCR &) AR S- Sk olFAl F&F
=

M 7 IATARE dHA ATHETE 5, 2006). HEhE= geleasighao]

WPk QR ZITAS, AlmSE SR ek Aern Sl AR dheh, MM
o) gleh(Tolbert, 1997). 53] §28 U7 ABkelo] TEb P HokrtotgBe
chg ERoHs B2t o oe] FRol wen, wRe W, TR A
AN Fol glovi(Boffeetta 5, 1997), T Wolw HelAst, 4, 739

=
o 4o7|e Alor Bl o]zeh vRheks HeleadigES A7te) vk
AQl leFo] Wr|7He] HAEEHTE QAo nX]= ko] & Ao dEA Stk

oz eheE elslgraslataol slutel mto|dl(pyrene)S CrEhERE Bl
201HE Foll 7HE Wol ZetEe] glom 11 G Hlgo] HlwA UAsto] thehieks:
olradiRhs eEs dElTe AAIAER o 8H A Qirk. stolHle] thAlA|] 1-3le]
EEA)gto]dl(1-Hydroxypyrene, 1-OHP)2] ¢ 1~3Y ojufjof] AHS F3f &=
A, vEERe] ARl 2-UZES Y W= AW 2 oS S8l A= WU
Aoz defA UeHHE, 1999).
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(O 2-3-1) HdEXAL %

7FOJE RS th o g g 77 kel W ARRAks 20099 5P 9H (24}
260l FeYH 12} AExAL] S8 2Rl

Z 309ol, o] F oA 17, FA 131o| et ok 1o = 37~92417t
A Bastglovt, BadgS 704010, tdAl F 132 7kl ollA] EAYste] ARzt
A AFBEAL USiek, ghH, 200890l AAJgh H|ZAHBAA R E-4)o] o]o] 20094
27FggzAtel Zrofeh FR12 50%%ch, AR 719 thRE(90%)S F e W
Aol A&A o= Fofgh Ao 2AREGIet, HAIRRY] U7 20089 - AR
SHA o] S EE 119 307G, 200999] ¢ 3ENE 49 WA T & sk
Agatoirt, 2|3 WAl Al BEhs i 2Rgokol o), 2k Wiy 28st Frlo)
60%, 7HE# 2F83E FRlo] 40%2 i folEdel =S¥ Zoletar waErt
At 5 oF 60% B Hir AL o] S E 2i7told Sdo] Uehgtial 344619

o S v, AlEeld, T30, Ve SoR HAAR 4ol 71
=
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S
o
0 o
rs
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e AR SRl S ofRe st 2
U @A #2 didR e 25%3AT.
20099 12} 2Atel| oo} 99 150l ey 22} MEEAPllE AFR RET} Fofs)
Qom, ofAde 319, WAL 14o|et, AFHIL Bt dH2 6N diFE o FFoF
kel w=RlZol i), ARt 5 80% = 2 AR ol 242 o0& Fholatalrt,
2|3l YA Al HEhs mE 2Rgstgl o, 2] il 283t S210] 55%, 7HEH
283t Ful0] 45%% iR felEdY wE2E S AR Ak, A S oF
55% Rt FF QAL o] $RE] A7tolt Sdo] vehdthal sastlct FH 54
& WAAE, Ao, TgAloNY, Ve SR TgAloVY S0l 7P R 10%3.e
o, 1 9] o2 FAES ZF 15%4 UERgThL AR T B3 59 o RS AR
A}, @A 99 g 10%2 UeRTh 23F 2APllA S7bE AR R A
A AR A AA9NFA0%), A - RE (30%), 1171 - S5 (10%), 718t (20%) %
ok, 2AF tdR7E Has 7)ok XS Bl olF dFehs ARl AP odvs
(40%), 3] =5 w(20%), wA ¢ F2 AAU SAY B20%), 71EH20%)=

R i

=)

. A S WA= 15%, A T

I

6. dAx|x =4 Zut

A A AlEes et a2 AE 24 AR AT AlRIA AARs =,
O AT mE FAT Ao Yyt 7kejw Fvlo) 20084 4Y(12F 24D, 2009¢
5922k 2AD, 2009 9H(B3AF 2ADS AAAEE 242t F 277, 309, 407 &0
A=l om, o] F o142 A7 209, 177, 2678°1aL, FA2 79, 137, 1470I3{th
P & LAFIOFRER] 65M] o] QIS 1A} AL 27 AL 33 AR 02
179, 231, 270130}, 1 5 oA 77k 129, 129, 15%, HAS 5, 119, 1270]
At GE 2-3-20llde & Aol Fofet 7hej= o] ZiQlE AR 242
LHER AT,

i



(B 2-3-2) 7te|x= Folo| MHX|x 24 Zu}
o | 2w | A AH tt—MA HA MHA 2—Nap 1-OHP
(M) |(mg/g cr)|(g/g cr)| (g/g cr) | (ug/g cr) | (ug/g cr.)
1 o 53 0.338 0.124 0.029 24.002 1.280
2 o 57 0.379 | 0.568 0.017 2.927 0.345
3 o 60 0.443 | 0.044 0.067 3.666 EHE
4 o 61 0.052 | 0.448 0.045 2.158 0.063
5 = 61 4% | 0.876 4= 2.624 2.889
6 o] 62 0.106 0.194 0.028 2.090 0.731
7 o 65 0.401 | 0.974 0.044 1.570 0.076
8 o 67 0.267 | 0.074 0.020 20.631 1.391
9 o 70 0.462 | 0.486 0.015 34.265 0.288
10 = 7 4% | 0.594 =4 5.462 0.711
1 o 7 0.041 0.194 0.065 8.679 0.310
12 o] 71 4% | 0.340 0.021 4,048 0.125
13 o 78 4% | 0.393 0.035 4.246 0.516
?ffﬁ 14 o] 80 0.081 | 0.058 0.020 1.735 0.106
15 o 82 0.132 | 0.288 0.073 1.291 0.049
16 o 82 BHE 0.971 0.014 2.369 0.349
17 o - 0.244 | 0.637 0.112 7.235 0.284
18 o - 0.311 | 0.447 0.049 5.314 0.250
19 = - 4% | 0.909 0.001 1.959 0.258
20 S - 0.327 0.571 0.050 2.422 0.209
21 o 62 0.158 0.241 0.176 3.339 0.357
22 o 70 0.488 | 0.086 0.077 2.403 0.270
23 o 73 0.100 | 0.289 0.040 2.798 0.051
24 = 76 0.082 | 0.290 0.024 35.463 0.121
25 o 78 0.103 | 0.256 0.027 1.358 0.157
26 o 91 24% | 0.337 0.023 11,591 0.066
27 = - 4% | 0.336 0.106 3.595 0.049




X2 -

RERBAD

S MEIN

2009
22

1 o] 58 0.044 0.841 0.050 1.416 0.136
2 o] 58 0.002 0.217 0.012 2.450 0.150
3 o] 59 0.014 0.153 0.025 2.794 0.049
4 o] 62 0.027 0.544 0.028 7.42 0.131
5 o 64 0.008 0.181 0.023 1.924 0.120
6 o 65 0.067 0.241 0.189 2.020 0.177
7 o 66 0.014 0.140 0.282 1.502 0.077
8 o 68 0.063 0.209 0.551 3.899 2,780
9 o] 68 0.065 0.323 0.146 7.018 0.295
10 o 69 0.015 0.212 0.023 2.153 0.161
1 o 71 0.057 0.350 0.057 | 138.678 0.225
12 o] 71 0.019 0.137 0.016 8.470 0.050
13 o 72 =HE 0.104 0.040 0.466 0.107
14 o] 72 0.039 0.090 0.047 4,387 0.212
15 o 81 0.037 0.535 0.163 9.229 1.252
16 o] 83 0.141 0.163 EHE 1.632 0.154
17 o 83 0.014 0.510 0.010 0.705 0.043
18 k21 37 0.068 0.029 0.030 2.689 0.365
19 1 50 0.029 0.565 0.074 7.331 0.442
20 o 69 0.038 0.024 0.080 6.126 0.228
21 =1 70 0.008 0.157 0.082 5.837 0.863
22 k=1 72 0.107 0.634 =1 16.674 0.382
23 o 74 0.032 0.263 0.062 4.719 0.140
24 o 74 0.047 1.272 0.078 14,707 0.247
25 o 77 0.011 0.426 0.036 151.136 0.189
26 =1 77 0.100 1.140 0.052 2.596 0.389
27 o 77 0.029 0.029 0.019 5.326 0.248
28 =1 78 0.015 0.097 0.056 1.845 0.099
29 o 79 0.005 0.100 0.003 1.137 0.053
30 k=1 92 0.059 0.331 0.083 21.823 0.520




1 o 43 0.049 0.281 0.034 7.961 0.138
2 o 52 0.027 0.214 0.028 e 0.105
3 o] 54 0.147 0.502 0.019 22,158 0.507
4 o] 95 0.047 1.023 0.056 2.662 0.109
5 o 58 0.044 0.584 0.037 1.601 0.096
6 o] 58 0.046 1.657 =HE 4,774 0.086
7 o 59 0.041 0.530 0.050 2.323 0.185
8 o] 61 0.041 0.120 4= 4.673 0.821
9 o] 62 0.025 2.283 0.019 42.260 0.088
10 o] 64 0.034 0.422 0.047 14.659 0.371
1 o 64 0.049 1.348 0.027 1,728 0.219
12 o 65 0.071 0.370 24 1.283 0.095
13 o 66 0.048 0.285 0.068 1.332 0.107
14 o] 68 0.048 0.546 0.038 2.626 0.090
2009 | 15 o 68 0.555 0.025 0.164 1.940 0.475
G 16 o] 69 0.037 0.899 0.036 4.178 0.173
17 o 71 0.129 0.255 0.032 0.934 0.112
18 o] 71 0.094 0.471 0.039 26.587 0.208
19 o] 71 0.040 0.030 0.041 2.561 0.383
20 o] 72 0.033 0.313 0.020 2.777 0.111
21 o 72 0.064 0.282 0.122 10.932 0.304
22 o 73 0.073 0.050 0.031 14,309 EHE
23 o] 73 0.135 0.399 4= 13.376 1.212
24 o] 78 0.053 0.125 0.042 12.066 0.231
25 o] 78 0.048 0.853 0.025 1.120 =HE
26 o 83 0.050 2.054 0.016 1.405 0.036
27 o 50 0.078 0.051 EHE 6.746 0.469
28 o 63 0.027 0.206 0.024 2.780 0.230
29 o 66 0.022 0.675 0.024 5.467 0.136
30 o 67 0.026 0.261 =HE 21,064 0.079
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31 o 69 0.043 0.082 0.024 10.463 0.236
32 o 70 0.023 0.286 0.020 4,663 0.133
33 o 72 0.079 0.419 0.008 12.979 0.045
34 o 74 0.063 0.034 0.072 6.924 0.589
35 o 74 0.021 0.427 0.028 2.079 0.070
36 =1 7 0.016 0.316 0.021 40.118 0.033
37 Gl 7 0.041 0.707 0.030 0.997 28=
38 k=1 78 0.029 0.213 0.044 2.466 0.090
39 o 79 0.034 0.350 0.054 2.487 0.244
40 =1 79 0.084 0.041 0.034 7.266 EHE
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7t LEFIATES] YHMX|E 2AZ
1) AR AZ]O] whE 2443 Blal

(& 2-3-3)9] LT AR whE E4 23S duEd, Ao
2008 12} At H]s 20099 22}, 32} ZAIA AR st WA e
AR 27191 20089 WAl A& 2R o] FoH e RN ol RIS 3
ol gt eFo] AHideR S Ao Aokt W, FREARL $- 1671490
At 200910l 393} 4] A ©7|ke] WAARRo] oK ¥ ohet ARkl
Aol Wk /el SR AR RS st B4 Ao R sfME ok, S
4 wIskRtEe 2] el deleasiite gAY A W see AR
TR "ol e A o loR yeEtKI™ 2-3-3).
SHH, ARl 27] YA IZR A 12| 2ARAZ1 9] - RIS o] WAl
Folstaion, frafad AR RR7] Hlofl AlZ37t o] Folfle Ao e
TR A AR s Blald dlled oA o] RAATE & 5 Ut

Fhol Fnle] 2 AR ok THkEl faErle] AEeH 1w EX i (7]51E )

§=
ru

jabl

o



AR AATHANA AT Zarx|eh vlasto] & uj, o9 u

AN =
Tl

1} O
1T

UeRGTHGE 2-3-3). eyt 22 AR dollA 2rgdstict shejekar 7=
512 Aok s A0 ety ofz ARl ksl Holo] whe Aom 34
Hrt,
(HE 2-3-3) ZAIA|Z]0f 2= MFAX|E SA40} @
(IR L7 I5tE=2X} (M)
T 24} A7) tt—MA HA MHA 2—Nap 1-OHP
= (ug/g cr.) | (mg/g cr.) | (mg/g cr.) (ug/g cr.) (ug/g cr.)
2008—12}| 168.0+32.5 | 314.0+42.6 28.0+3.2 4.396+1,388 | 0,193+0.028
(n=17) |(41.0~488.0)| (58.0~974.0) | (1.0~77.0) |(1.291~35.463) |(0.049~1.391)
A|2009-22}| 32.1+4.3 212.8+27.2 55.8+11.8 5.091+2.794 | 0.216+0.037
Al (2=23) | (5.5~141.5) |(24.3~1271.7)| (3.5~551.1) | (0.466~151.1) [(0.043~2.780)
2009-32}| 51.2+4.7 244.7+24.9 34.7+2.5 4.516+0.983 | 0.150+0.019
(n=27) | (16.0~55.5) [(25.0~2054.0)| (8.0~164.0) |(0.934~40.118) | (0.033~1.212)
2008—12}| 183.8+32.7 | 358.7+45.1 22.2+4.5 4.103+1,447 |0.243+£0,047
(n=12) |(41.0~462.0)| (58.0~974.0) | (1.0~73.0) |(1.291~34.265) | (0.049~1.391)
6][2009—-22} 37.0+6.3 214.8+25.6 72.0+22.9 3.588+3.808 | 0.199+0.111
Al (n=12) |(13.6~141.5)| (89.7~535.1) | (9.9~551.1) | (0.466~138.7) [(0.043~2.780)
2009—-32} 68.1+11.0 261.3+51.0 41.2+5.9 3.635+1.358 | 0.182+0.035
(n=15) [(29.0~555.0)|(25.0~2054.0)| (16.0~164.0) [(0.934~26.587)|(0.036~1.212)
2008—12}F| 142.5+64.2 | 228.4+17.4 34.1+7.8 5.187+2.986 | 0.112+0.021
(n=5) |(82.0~488.0)| (86.0~337.0) | (23.0~77.0) |(1.358~35.463) | (0.051~0.270)
200922} 27.8+5.8 210.6+69.9 42.1+4.2 7.456+3.758 | 0.237+0.040
Al (n=11) | (5.5~107.0) | (24.3~1271.7)| (3.5~82.6) (1.137~151.1) |(0.054~0.868)
2009-32} 35.8+3.2 225.3+25.2 28.3+2.7 5.925+1.513 | 0.117+£0.025
(n=12) | (16.0~84.0) | (34.0~707.0) | (8.0~72.0) |(0.997~40.118) [(0.033~0.589)
&7 EF 1,000 2,500 1,500 - 4.6ug/L
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2—naphthol

Zenapfugfgery

F q B 7
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& 2 a0 o o & Az
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1-0OHP
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wE A )

of FherloAE vlmA
=7} 7] wjgo

siak xol7h U] gloret, ofefat Auks
SYET 8 A|oforH Tso
I, WA Aol Bl 7ke] WA

25 - RSREREALIY| &F - MElH

FRIE0]

7o} AL

go:l .EI:EX']

A Fofreol A 2 Aol

A G R R
(B 2-3-4) UNEH Eo=0] M2 MX|E 2AA0 Hlw
(7I1SFH 2 £ 7 |SIEZ22Rt (ML)
e YN tt—MA HA MHA 2—Nap 1-OHP
| A7 (ug/g cr.) (mg/g cr.) | (mg/g cr.) (ug/g cr.) (ug/g cr.)
200;5_1 133.0+41.6 328.5+31.5 25.9+3.9 4.523+1.446 | 0.201+0.024
9| (n=10) (41.0~488.0)| (86.0~909.0) | (1.0~77.0) | (1.358~35.463)| (0.051~0.711)
34| (=
Ma009-2
A 21 26.7+0.2 265.8+12.8 46.2+0.4 5.480 0.232+0.020
& (n=13) (5.5~107.0) | (97.5~1271.7) | (38.5~551.1) | (0.466~151.1) | (0.050~2.780)
| =
° 20(;?_3 51.8+6.4 205.5+32.1 35.7£2.9 | 4.696+0.903 | 0,177+0.028
(n=21) (16.0~55.5) | (25.0~899.0) |(8.0~164.0)|(0.934~40.118)| (0.033~1.212)
202{?—1 221.1+24.1 294.7+82.6 24,7153 | 4.220£3.439 | 0.183£0.057
| (2=7) (81.0~462.0)| (58.0~974.0) |(14.0~73.0)| (1.291~34.265) | (0.049~1.391)
3} -
A 20092
A= a1 40.0+6.2 159.3+26.2 71.7+£21.0 | 4.626+5.187 | 0.197+0.029
ach (2=10) (13.6~141.5) | (24.3~535.1) [(9.9~282.3)| (0.705~138.7) | (0.043~1.252)
2} B
° 202373 49.3+5.8 450.5+147 1 30.3£5.4 | 3.939+£3.762 | 0.094+0.006
(1=6) (26.0~94.0) |(261.0~2054.0) | (16.0~68.0) | (1.283~26.587) | (0.036~0.208)
. 1,000 2,500 1,500 - 4.6ug/L
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D AR 27], BIEAAY A S
ARG et 1B Lo Wel FeBAL o U AT A2, 24}
difo] B MRS Aael WA 2k Hol ol AR A e A
#o] B Holk & 4 Gl off 8Q1o] Jf YT WS 5 ek,
2 Aol RAbATe] A lng gistel ZtlE Ful /e HlEeRte)
AL 27) BAME BAETE SR 2AjIA EAE ofe} o
Sajzaeh wmslgict, AREs]] 2APA7)E Tl
Foll olRgom, el AT 8% o) HAw gt
RO ZARE B PRI g vliste] HOkS ), ANE 0= sl
= 2o FA S718HE dhkA B BAE} FRlo] e SRR ekttt
(& 2-3-5). ol ATAH 2A3te] FRLAL A3t AW I Fulol]
FRLARU e wFo] 2L Mol i A sHHE
RIS SEARE YA 49 2-UHEE(2-naphthal) & 71O FY)
o] Bk Fulzto] Hl3 & FER Uehtowt, tamubs 2 o]z} gloiet, uhel
1-5to| =S AJsfo|l(1-OHP)& 7hol= 77 B} thasat S5 2A1AT
M3 9812 e Ao UEThE 2-3-5), U weihasiaiE 49
FROGE ohjet ARATeIY] B L e AL B AL 4P uFS
A7) whzel thzgake] vl A EA ol Sl tha RN Ttk Ao
Zashch W5 HFOAE YHOE B AT RS Shusle] 2 HugoR
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(B 2-3-5) M1x7|, HIZSXIQ| HARE SEH|w

H2E - RFERE

T

AtDe| 2t -

(ZISFER 7 ISIEE=2Xt (L)
T =AF tt—MA HA MHA 2-Nap 1-OHP
2| AP (ug/g cr.) (mg/g cr.) |(mg/g cr.) (ug/g cr.) (ug/g cr.)
Apar
B |Ekl 4ok 168.0+32.5 | 314.0+42.6 | 28.0+3.2 | 4.396+1.388 | 0.193+0.028
AE| T [(41.0~488.0) | (58.0~974.0) | (1.0~77.0) | (1.291~35.463) |(0.049~1,391)
(n=17)
s AP
O e 22.2+1.1 238.8+1.2 | 2.7+11 | 2.374+1.163 | 0.625+1.081
T3 | (2.9~167.0) | (14.8~2473.1) | (0.2~36.9) | (0.481~47.186 |(0.188~2.424)
(n=27)
EEJIEE 23.6+1.1 275.4+1.2 | 1.7+1.2 | 4.637+1.226 | 0.602+1.103
& | (n=84)| (6.6~781.6) |(46.7~1574.7)|(0.3~22.4) | (0.543~111.61) |(0.225~1.744)
ez 1,000 2.500 1,500 - 4.6ug/L
#, ALLR| G} FARSE 2H1A, ARS)A wj A 7HA YEA (AL, dibh FHE

o, SFAIATHTE ARIPHRAATS

2) BAEA

Holze] We E8A} v
AR o] wAIRRS] o] whet Lhehh

AAA ) ATE W)L - 24

AR Folmis 4], BRAe], el far 9ol vl 1FoR TRt

e ATHGEE 2-3-6), o]ofl WA A|&3tolel REitol7]| e S f Aw o] 3¢,

FTHEE 7108 1Y ofste] Fgolel 1Y 2] A|&tol® ERsigict, 1eju
71olE 2o WA AL BT Zojat Aooul Aoz eRglon. AAE}X]|
B HEAoR ofdt F ol FEdelR FESISITh

A f713RE ] A e SR AtATel BietA o TRl tiRaS
Hlaste] HokS uf, ARE o R Tolw 5] AR Frt FRlo] £ =
£ Baou AR olwo) wE YA wEE] Zpol= FSleHA vERA] ektt
(19 2-3-6). TRPIE S3lAsl3heE tiAkA| 9] 9= BAIRNY Fojeo] uhE

AR B ol

]

==

o 2AE Ik 2-3-7).



=0

ol Arz7|ole WA Aol Alol7t 34] ghom, w2 27] efER 3|

=EHE S 2 AlE YEA] 7] Ee® FgEn

(B 2-3-6) WUHZE Eo=o [E MxX|E 2AMH0 "W
(ZISFERE 7 ISIEE2Xt ()

| =4 tt—MA HA MHA 2—-Nap 1-OHP
2| AP (ug/g cr.) (mg/g cr.) | (mg/g cr.) (ug/g cr.) (ug/g cr.)

A4

ol 133.0+41.6 328.5+31.5 25.9+3.9 4.523+1.446 | 0.193+0.028
Ak (1;10) (41.0~488.0) | (86.0~909.0) | (1.0~77.0) | (1.358~35.463) | (0.049~1.391)
A

Hu

ﬂ; 221.1%+24.1 294.7+82.6 | 24.7+5.3 | 4.220+3.434 | 0,183+£0,057

(;_7) (81.0~462.0) | (58.0~974.0) | (14.0~73.0) | (1.291~34.265) | (0.049~1.391)

A4

211 22.241.2 243.7+1.3 2.4+12 | 2.889+1.194 | 0.541+1.105
a1 (n=28) (2.9~167.0) |(14.8~2473.1)| (0.2~36.9) |(0.492~17.582) |(0.208~1.503)
_H'_

By

i]_; 23.7+1.1 242.3+11.2 2.8+11.2 2.561+1,260 | 0.688+1,109

(1;31) (6.7~88.1) (28.0~879.5) | (0.6~17.0) |( 0.481~47.186)[(0.188~2.424)
EHi H]Zho] 23.6+1.1 275.4+1.2 1.7+1.2 4.637+£1.226 | 0.602+1.103
T | (n=34) | (6.6~781.6) |(46.7~1574.7)| (0.3~22.4) | (0.543~111.61) |(0.225~1.744)

w2712 1,000 2,500 1,500 - 4.6ug/L

. Ao AR AAA, S WAE 7] WEAGCIAL, D us

ok, FERARAPE T AFPA R A AT
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2 —naphthol

2nap{ugger)

1-0OHP

1-OH Fugfg er)

os L

06 L

04

=A% 2 BopowE i BE PR & BEw-wE EEESHEE

(A 2-3-7) YUNMIEYH Fo{=0f ME CIEUSE EiEleASEIE

CHARRS| x| L S&= H|w

ot =Wl H =el9| S+1ZNe} Hjw

ol efehade] lmgoll o3t A EE Hefslies AREA, e tiankER]

AR T o)Fo] SRl st AlA|
o2zt WAo|A thokst ko] thalAl 1 QAR Ee ek HAHs o
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S,
r]I
iy
el
2
R
)

N

A2 A WAGHOR A 4 e AEO) AT ob nu|g

o & HuAkRoAE 8 $of FotEd de ARSst] EAR RIS ARSI
ot

(® 2-3-7) 7|1& A7Znete| Hlw

1-OHP 2—Naphthol
= NEE= Ar
™ (umol/mol crea.)| (ug/g crea.) 1= o
0.225 5.788 i
A : : 217 ZAM] 3 7HE AR
1 (0.025~1.497) | (1.013~27.814) foll 2t 7hels= = 1
0.279 5.439 _
KEI A : : 20 ZAb| 83 7o FH] = oA
o4 (0.025~1,497) | (1.013~27.875) foll St 7hels= =01 3 o
0.079 6.784 ‘
Al . . 7 ZA 23} 7lolw =0l = A
=8 (0.026~0.185) | (1.065~27.814) foll &2k 7hele =l 5 e
I g 9.86 162 Coke oven workers
Zhan
d ¢ |z 0.54 58 Controls
AFH| ,
o ATt 0.745 67 FIA IA 222}
Kunio| 41514 | 0.19(0.01~0.51) 15 78 A9
Hara
9 %t |0.14(0.03~0.62) 10 Controls
C
. i Robescala(Pavia, Italy)oll AF=
A B
R(;g]gl A 0.273 419 Q2T 2Afe1e]
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T= | FelEEE | AERAAH TR AxEEY 27 | 3AEY
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7. 29 W A%
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A - R AlLE AT et

o5 ARl AgeluAls 7 Fash Aol Agouixe] ARe) dat
B, 35, w13 5 54 Aol AT ALE A6 Re, 49 5 AR
Ao} AGIHEH), o] 18] ATare] g ARgRel A o] ol 2t
S5 Af SHToRE A sjomakel, AN} o] qlout Ao iy

ebeial, wpolZefQle 1 AdRof A Alefe] Q7] wigel diF-Eel dhe Alute

SN AFOR 47 LHAW F 477 fBEE A BAYS AS 1
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Y FReAEH ] 7t AR U1 F9] szt 5572 AgAdell dgelE 1
SHS 5ot At Gl AN Eaul s Ao A9 A2 Pl whet
£ SUE ok J#A AR gy 2 HA) Hel SAIgeke Aukag AR
ofe} sl Al e dsfoll tisto] Eafrl Al 1oL ek, Eet F-F2A
Edf= A 75 &8ote Al YTt Wgst= Zlo] ofth H|X|&A]
R $19 - #elEZ (HNS: Hazardous and Noxious Substances) 2-5-414o] ]3]
A= dPgstar, ARk skEAlolu HeloluAl Solil dEfo] fE2m WAt =4
A7 TELIMO) = oA thokst 920 dx R 913t naixte] aal2 ARslr] 5t
of Adke] F57 9 5529 TRl et 247 HEl SAFere AEskslth

sy I—I 92 GLG/FC [
_|§r%% =
(HNS) A S

HNS 8<% o
mmmm“@ | I & ™
L by
(HNS) e

- s 5 M 92 CLF[EIFC -

= | (S.F) .

H § & M Bunker ¥¢< |} -

fRol ot ke géshinel Bt APAIAL FRed sl that 4]
YL FHT FFANAIYFHCLOD T 479 BYNYS 223t 3ol o5t
of S%0] FES A Gl FAVIFHHFOD AAR o] k. xR AYE

2) The International Convention on Civil Liability for Oil Pollution Damage.



M3E - RRRBAIO| A3 FHME HE o maula giot| 147

ol ofet R dEsf ol Wt SAIFR 19698 AlYH R AnA g er
©=2 197549 6€] AIF o2 Gt ofF Hekslr] fI7t geofe] 19718 =A7 =
gofoln], 1978 109%E ZE=9ict 3| o] of Feke 199210] A=, 1996
W 590 AR WA o Werel APYEE 219924 fRededol tet wat
S Y3t FA7IFY Ao HsE IFAIE2HK(International Convention on the
Establishment of Internation Fund for Compensation for Oil Pollution
Damage, 1992(¢|3} ‘92 CLC o2t )"} “19924 -7 H<sfof st BARS 9
3t A 7122 AX|o) ek A F K (International Convention on the Establish
ment of Internation Fund for Compensation for Oil Pollution Damage, 1992(°]
3l '92 FC'olek 3h)" 22 diA|=| ek, 252t 19694 vIAb okt 1971 7153 ot
AALE o5 thAllet 1992 RIS B 7[5 ofAAlE sl deaer 295
of gtk Z1efut 19991 s&F2of A ARt of|2)7HErika) & F-F-2-FARLeF 2002
Lu|QloA AT L AEX| (Prestige) & R FAALE FE M SAAE]E 1992
g AR 9 7ledfAAIRE vt e Eafuld 9 HAe] ESEsithe
ATk, ololl 19928 =A7 |59 AR NS 25k EE HASH
o] MAxof T3t FoF, & 2003 F7|FEY
390l FAHOR WREIT} ep FEAOREE 54 F7] §BE £92

U ARz 1992 WIARQIReF, 1992 Z1adef % 20039 F7Pad el oot
SIS AP whet Wi W BARS W 4 gleh

Solgept fRegdeslel et BAHAS EU% A 19699 WALQIH oF}
19719 A FEOHIAES 48510 SR dLqIRENS AT 19939 395
Eoltt. b 19934 39N efubelol A AT SR ddshe A AR
o ARG 5 19929 AR A7 Ie ool Al EA 19981
SEFEE Elvet Rl dESEAAAAIE oF defAAlR ek o

i) ru
o]
g
glu)
)
xe
kl
N
(@)
(@)
(S
K

30

3) International Convention on the Establishment of International Fund for Compensation for
QOil Pollution Damage,
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2% PRl A $597 WA Skl e sier] Z1So] REE,
Ut 570 AR (A4, oA, i, e, B sie kgl A7a

o v

(Z 3-1-2) H53SE 2121 U WHIZ|XIH ALSHEGHA U sHot £2)

ey | aue | e | geaen | T | T | A
A 83,933 3,405 15 3,200 32,153 | 158,592
3174 2,127 262 5 300 6,227 24,892
A7 13,429 127 7 926 12,200
5 8,755 84 3
ZFu " AA | 59,622 2,932 2,900 25,000 | 121,500

9) WAlHg W olduls) wp- BApEE
E3 oA LU 19699 WA EHCLO)TH 19719 =A)71 27 oF
(Fund Convention)9o]l 7}J3F o] 5e] ¥AJgH Akitolc, o] A HASSt B3 el
2 HAF gL okt 2o

4) International Convention on Civil Liability for Oil Pollution Damage, ©]3} TARAYEF o2
ok 3}
h .

5) International Convention on the Establishment of International Fund for Compensation of
Oil Pollution Damage, ©]3} FA7|F@LF o= oFAgH
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(B 3-1-3) HM5255 Dlsh=Al ZH

(9] ¢ )

3L & A H
A H] 5,502,021,858
ol AT 8| 10,673,130, 111
A 16,275,151,969

A& . IOPC Fund Annual Report 2007, pp.178~179.

—

ofoll ki AMHARATE G50G04 et BAS A

1969\ ARSI
o] Eof| whet AAT gl ® AljtE o] ot ST 481ECR A5 A
Moo 77 417,210t} 6) wheba] L A] wlsfjedo] 16,197,734, 7599C- 1971 =24

ZleelA FEshint

7)) wA &
@A WARIE ST 2 %
AR SolA ek w82 56

2009rPI0 8 RAFELS 98 8%SATY,

6) IOPC Fund Annual Report 2007, p.178.
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(# 3-1-4) H5a3SE LAHIE

(9] : A2

T ol A 5H A GE (%)
A 5,666,442 5602,022 98.8
of =317 172,620 172,620 100
R 25,425 25,425 100
o] 4=guhg 24,7317 24,737 100
mRaFe Y 2,827 2,827 100
o H 4,906 4,906 100
TEENA 30,765 30,765 100
ol 194,810 194,810 100
S 60,709 60,709 100
WA AA 5,039,643 4,975,223 98.7
o5y 110,000 110,000 100

wh oldufsy wijd- AR
WA o] et Ao thste] 109 8U7HA| 7| 2zARel SAt|o] AA wjszAt
£ AAIBI o gof7t oo 2| 7] ko, 1994 Wolli= S aliA A, TTOPF, <lsttis)
TF, oYYt 5ol FesiRArds st LA Aol 2AH Al
£ Stk 1996W71A] 77K s=glol| disto] kejrt o] Rt ey gelE BhA]
3 AIE T5old 9 Y ofulE2 MEAE ] 1971d Al e s =
TR ST Aas A eke a5 A7 §f afolA wsjofrnlas

Qs ZAH SIS Fskgt. 14 MU Lol e e

7) AR 1999, 1. 26, AL 96715123332, 967F5H49402 B4,

[’



270k RS, WA 5B E 200045 7 W 2 Ao S8}
o, e o de 2ol ok ohsia, ALTEUAS 14 HadlA o
W U £ YA AAE RIsAG SPESolehs o g Relstn
A7) BAH EsgelE elstideh, Teidt faolrlEe ol SHstel
AR AZISIAT. SPEEE 20044 590 ATE 7|2H5Isch,

ASTFES 71 S0EASL BT TAIA ofelula) BT 0 APgele vrehd
G 3-1-5)8} o] of¢isfal] et Ho e gl6eleleld], 1 7hed) mARe Ho)
o T30joR MARE 8o Busich

(# 3-1-5) H5ESE 7ISFEAL 23 ofgulsl 24T ! AEUS(LER)

(59 HY)

S 370 _ITOPF =A7IE | AA ZELQH g oy
A =AY (o123 | wEE%)

ol 91,674,199 | 6,983,517 | 6,138,885 7,488,511 7.6
el 17,794,830 | 3,842,160 | 3,844,852 4,330,433 21.6
] 6,283,450 | 1,812,813 | 1,786,852 | 2,048,855 28.9
ARG 959,279 208,119 | 208,842 237,527 21.7
o443 18,430,233 809,986 0 142,743 4.4
IR 6,053,932 0 0 0 0
A AgE 410,555 0 0 0 0
AR GE 603,944 72,566 67,430 77,545 12.0
1,27 A7) =3 383,509 10,434 9,829 11,304 2.7
3,470 F47] 2% | 1,678,547 48,503 47,563 54,697 2.9

8) clgiulajele] that FAHTAL ofy,
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- () #) (=N (m) (kg) ©
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34) 71918, I0PC 20064 3¥ 3|9 A3} HilA],
35) Amo] Q= Ayt HAFlo] 1919 mjuke] Alai A 9lgh



MBS - RFRREADY| AtE|- BHIE FE

o
8
=]

[sHHs giok 1 177

Incident in Sweden 858 29l
Natuna Sea 7,000 9,059 Q= Aot
Baltic Carrier 2,500 21,526 dut=
Zeinab 400 853 UAE
Incident in Guadelupe 521 WAIE TR
Prestige 63,272 1,340,829 2wl
Spabunker 4 9,257 2591
Incident in Barrain 1,228 Hig| ol
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A2 A= 71 sfeztdell efsiiitt, 200~3002 2 ot delHE = #3}
Al Aol okt

SfeHd ol A 507t ol FUE U= AR A& oA 2 AFARRI o

WA= A[offdel, 11, ARl 5ol Zofsto] 19979 59 30 Faads d=st

B
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ok, 3HA 19929 WA oS A10] Sl d -2 1589 8,000SDRE A5
54) 19929 A7 G @ R(AF] #Qlghe 3 o] Aele 19 35007 SDRE A%t
o}, vhd ol oF 2619 (e 19 5,2108F SDR)2.2A] 19921 RIAR Q& ok}
A =9det 71eRER Qe Fave

SRR Al
B u] 20,928,412,000¢1
SR 1,769,172,0001
Fagas) 1,344,157,00021
7)e}b &3 2,048,152,00041l

A& : IOPC Fund Annual Report 2007, pp.188—189.

USE7ES ARLe] s A7yt 2E Algde vlash GE 3-1-23)3 gt

(# 3-1-23) LIZEIIS mshE+T H XgH

il Zg-e(q) RERC) HAHE(%)
A ] 102 28,016,023,883 20,928,412,000 74.8
ol =5 9 4,993,246,571 1,769,172,000 35.4
3 T3] 347 3,036,165,000 1,344,157,000 44.2

AR S GART, 2004, TR oldHs] el dE Alargetell #Rk At p.130.

54) IOPC Fund Annual Report 2007, p.188.
55) IOPC Fund Annual Report 2007, pp.188—189.
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FABAOL SRS Sl e 712 AREe SAA7) flol Attt e
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0!

AR £l B718S AAske dl 9 2 E4o] Bastqrt
5 ool A H2aE 34770 A Fylr) ehEElo] 2983740] dHo] ehEE it
3979 A= 7|1Z4EIE o] F 1548 HFelo] AT Skt

Of, =P AE|X|(Prestige) At
1) AFie

20029 114 199 299l Z2|AloHGalicia) sitollA wistul A4 fraaAd | AE
A 3(42,8208)7} S+ A& 77,0008 AL gfERolo|A A7fzER M F A
Q1 H]aL(Vigo) A% 260km dl/dolA &= F7olu Aapfie 4 3,500mof| Adnle=
3,830m F24lol] FIEE|QIT), o] ALLR 63,272E9] 957t S&Eglon, AdQl, et
2, ZEEZ 5 = fRedusiE AR

21 Zejafob RS fRlofA] o]2eFo] 71 gt FolAHt 7 AlsHA| 24
E|Qie}, Akl - vfR 0]8] FR|reo] AlYE| =] ALt oF 90%7} sfitdElo] 8~10mt
U oje]] ojgAgto] A=, o]2fgt oE)FA] B At o2 423 oY1) A
Dol FFE UL, ofH ARREe: ZHAEAT AR Qg 7Sl idd A4
7HA] 2= et

FARFAE QAR QANE o FA GRS o] o)X UGkt FH46te] B4 ofulste]
Taohs Ta% 9A FAEE ol F A7} o] Folx|R] ¢kt AsHAl 2HE dejAlof
olF Sl UNARE ARSEA| 7] 50] S0l eA] GHEE WSt

Pkt
ZreE|AJo}, ofAE T ol (Asturias), TFEFEE]oHCantabria)@} HF2~=L(Pais Vasco)
B2 gAEo] FaL ARt ofLjEhE AR IguElo] wol iAo R uie- frist
o}, 293l AAR & of eelEeAlE gl A A Yot ea" A9 Yo
ofg] #g ¥ QA7 AlET SARE EA0A 2003d =0l ¥Eelo] Fagt A
2 Uetth, thE QolE agfsfof hA|Yh | AE AT ARLR Qlsf AA| dupiket

W7k YUEA FHSHE Ho] AL st

Kl

1

|o
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2) wlsEA

IYAE|X]E = London P&I Clubel B8 71Q]% Aero g x3:0] QA gHeH-o

22,777,986-+=(5,970%F SDR,

)2 E3ke Fololtt,

ok 317
171,520,703+2(1% 3,5009F SDR, <F 2,386

20084¥ 5¥e 7]=o= £H|Ql La Coruna
U = 844710 FAE 109 1,880% fr=o]H,

(99 6,850k

Dol

1992 Fund®] EAF
golc}

RS Sk W

s

A 2 Arrae] Hed

o= 1471¢] Amjo] AH

24

(Z 3—1-24) DY AE[X|S Al 2 AHQ] HsHEAF F2oH

TE Y A HTH (=)

ANE &4 232 2,066,103

A 17 3,011,744

4] 14 19,097,581

o 9 27hF A 180 3,610,886

g 14 688,303

= Ak/ ] 299 20,027,881

7€k 74 1,761,785

ARl HR &% 14 968,524,084

SHA 844 1,018,788,367

2482 92FUND/EXC.41/5
@)1 s 2 (Lorient) S| HeAae] HE F S Sk 481d0%
FAE 19] 977F fr2o]v, o] & 9297k A SR ol e 2eUL AR
25l A AHEHA g ek
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(¥ 3-1-25) THAE|X|S Alo2 DA Tjsheal ol
T e A4 TN (F=)
Iy 9 87,772
A 60 10,479,728
OFA] 126 2,336,501
ES R E 3 116,810
o] 4l 59 1.601,717
wE 195 25,268,942
A/ 9 301,446
7|e 19 2,029,820
T AR A 1 67,499,154
LA 481 109,721,891

1= 1 92FUND/EXC.41/5

kA 2003 120 225 A= WA 9 ofeso] tigl vlg-0 = 3307 §-=
o] Z¢|oS A7|staL, 2005¢ 2¥o) F7F= 10049 G290 289 A7|5HT), o]
AL 2208 FEZ ZF APERCH ZEEA HRE o5 83513

7h AR o] el dak 21
293l A= 200349 49 9 20049 4¥€0]| T 7] £ (Royal Decree Laws
4/2003, 4/2004)& tl@ste] 717t WA mlajAlSol|A] BARS sttt BAFEle
2] 4,9508F fF2(9F 83,4729 el ol&tt, "aalEo] AHO BAFS W] sl
ZHAE RS AT Hste] ok Wrel] Qg SafuiAd T HS 27 FAl
S ALY HE ARl G| Fredtes ahich 1Ejste] A= aREe] 71|
A5 g FA71gel et FES helBAreAl = Slct, oA e wsirEe
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X
1

Q
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S|l e AR bt w50
S &AL 19929 FUNDO] BA7|2o0] T2E2 slict, o|efah Am|e] Ao

SRoATY 2 BAIFE BE US| 242 AYISH ol HES sk

3 ATl AR0| BAL AR S SO RNE AXGe ot AF Ao

A, S 7T glo] HAPEAE skt HollM F52 WAL Qlr, B HAR

AR} e Sl FAYLES) 71EE Hesto] LededE Al
£2 agouR, ) RYslle A3 24 Bel i Ae] SIS
AT, AT ATl thet B SR3Y(bank guarantee)S AT
o] FAVIHe] $IF ok 4 Ao, 1 Belalo] 2ue) HRIL TR Ay T2

27k AR 4 QIgleh 5D ok A9l R AluAbe] AAS theluto R maks)

B Az Au|o] Helo| RRIAEE 7|2 o R 92.777.996-0-22 FERIATE 1992
W SA715-2 299l G 1,392% §-25, A1) HHEAEA| 503,9427-5
£, I A0 4858 FEE, TR AHol| 328,448F-=5 7+ AlHSIS

o}.59)

Zi AR AR = AEER(ABS)Ol tis T adS Al7IsATE o]

sl ml= A ele Al Ao dig]el E2 TEARRA ARaLe] iRk o7t gigle

56) Purificacion Morandeira, 'Prestige Incident’, The 2nd Seoul International Maritime
Forum(2008.5.27.), p.42.

57) 23 WHsAF E271 2% (http://blog.naver,com/martymoon),

58) IOPC Fund Annual Report 2007, p.193.
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52 19924 WARQIROHO2 CLO)O] whet Belo] girkar ahisheich mlsele of
AR AT Ae] ohell whastel

o ole Audee] Euldde AR dRtE ARl A ohE 2EL
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i
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2
=)
gg
it
e
ok
rlr
>
HU

Xt &2KSolar)1E Atz
1) Abfe
20064 8¢Y 11 "ajd A9 £eHE(998E)7) 2,081 =2 ARGE A5 &2
71atet2(Guimaras) 419 107HY oA 44 630meoll J&ste] 2,072E9] 75
FEAFTE o] ARLE QI Al X[9Q] A o} At IFAREC] Azt
< golon Falirt 4= oF 3vk Yol o]2Fir}

2) BAE

EeHT ARale HIF 2,00001 E9] A8f FZIARE dejolA 78 2 A=
AL & o] 9L R o2 Axska 27 dRA Y3 (NDCC : National
Disaster Coordinating Council)7} WAIS FE3F3th 27 dR A 943 (NDCCO)
© S, 2Yd AMERI(PCE)7E &4 WER, FUN 5 2970 ARRAR 4
wo] Qiok. eke: ket Adergol ofgt 7 de R el o] = FREA
o] dF =24, AR T T WA B ALATFE shH, AR @ AR
AP 7L =gt o, AA] A A 9 ARIES ARAR] HEEZ(PETRON)AL
7F @ol HF5kar Q7] wiEel HEEAPT UAIY e AiEe "Eehalal, oAt

27t52] ®WA| &K contractor) 7} 2Foislict,
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3) Hsfi A
i3S fRe ATt AT Faluie] 9 Aol thaat 2k 59 &eks o) AeAgt
2 1992 CLCA 4519 SDR(3804F Z&-=, oF 669 ¥)of| sdsich I8y &elss
2006 STOPIASO)O]| 7FJ5k Muto|glomg 19924 247|132 AFo] HFALZEE
2|31 2,000%F SDR(SF 3,0009F €, 3009 $)7HA] HARS e 4= QA =i},

(& 3—1-26) &2HS YAl msiEAr =oH

T3l A

A 725,368,765 4 (T 2]H #H|2: PHP)
A4t =5 2,193,561 2
o]yl =3 175,449,582%| 4
gl 2,261,4149| 4
71el &3 2,846,881 4

A& . IOPC Fund Annual Report 2007, pp.194—195.

4) el ARy
&ehs S QAR T 2 Zlukets A A9 oYL ojdoly, FAY, Wi
oY & th¥ekal 1 A Wout tiRE QAR gt el Rt} wedste] 7
T A= © s 24 oRel @ AR XA ol Rt
o] ZAIE sHdst7] fIsto] oYl F3](Fisher Folks Association), 537879

o

A AR A (Municipal Disaster Coordinating Council), AW (Municipal
Mayor or Provincial Governor), 7]Z%$] AHA4E (Barangay Captain)®] tj¥AL2

SAATS LAl AT WAL TS ofF ST G =S shint,

59) IOPC Fund Annual Report 2007, pp.194—195.

60) STOPIA(L F2A19] 57 L. qof| tigh WA gob) 200691 7HIsh Aufol A ApaLzE ehgsha Als=ef
EEAR= 92 CLC @l whe} 2,0008F SDR(1,660% w-2-5)7k2] A9l ik,
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SAETE A Bolalgon, of AslolA £21st F7o) distolnt Aol A
APRTh BARTARE (I8 3-1-2) 3} o] D E FTAE e ATA
(Agreed Claims Form)o] M|ajA1AE 7175t} 928 9lo] 91918)e] Al&sle, ©
% 99U o] FTA] 144 ojiE Belste] solatx gkom FAIRE Ao
L lslE X 29 Ase] SRE, @) 5 29 ARAcME 5 e
AL U A7) 2ol fRal (o}t Saluetel o] AR o AAste] il
Ao oAH), @ BAA W HAYIFL F 2AL A, © ARTA B
slal AR thelelol ] Exali Aol delrl S ARl ABgi,

Stevens Adjusters Ofiice
Local Offcie-Guimaras Iloilo
Manila Office : R, 1101 Victoria Building,
429 United Nations Avenne, Ermita, Mnila

Fill up Agreed Auntharized/Elected Receiving Officer for

Claims Form |I authentication, verification & approval of |I
{in duoplicate} either the following:

Submit to | - Fisher folls Association Officer Forward to

- Barangay Captain

- Municipal Disaster Coordinating
Council Officer

- Municipal Mayor or Pravincial Governor

\/-

Local Bank

Deposit / Encashment Ind,lﬂdmj Clm?'m ar Ship owners [ IOPC
Reci Il Claimant Authorized
euitement 7 e it Fyalnate
-Valid ID . epr‘esentatlve b Process Claims
Voters ID remit t0 | Special Power of Attorney

- Eie.

az 3-1-2) &2HS Alel 24

0>
()l
ol
2]
Rall

QRS A= 7|ukekA(Guimaras) AR 2] 44F T TS sl =A7 =
¥} gholEl wE A ool o] Al 24 ol A Aol Tlsfle] Fole $igt
AFET, TABRE o499 S5, a7k, A5 5 SEjueke] A R oAl
Ao} BlSssA] =] Qi sidell= O 4FEe] &, @ 4R, @ 5 9 Fek9e
AR GA 0] &, @ 52l 5ol APstes =] qlrt, F WA 2 gl Ast

of Z78les Eof Itk 249 HefHld Aol Friste] A7) S¥de] e
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A3 flstol SHARE AFdhe A2 T Aok

S| wulldol A 5712 AR Y Fauside Foto] B8t
Holrt, AFH Hak WA B AR wejls dete] AAF AR Lol
T3tk WMol dAbs iR 2713 )% (shell gathering)E dh= 7HAIEEA 99%
ool 1ol el ot Batujsiul/geto] Fefstaiet. WEPAE EAste] At

T L] Sk A wobA 1) PEe mersknt
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DAMAGE CLAIM FORM FOR FISHERFOLKS
SOLAR 1 INCIDENT - AUGUST 11, 2006
. GUIMARAS, PHILIPPINES

Province: Municipality: Barangay:
Name in Print: Birth: Age:
Place of Birth: qu *ﬂf@mx(ﬁ
\/
Main Source of Livelihood: PLEASE CHECK APPROPRIATE BOX
DFish Capture: (Pls. encircle) a. Gill net b. Longline c. Fish Coral o f d. Hook & Line
e. Fish Traps f. Crab Traps g. Others (speciLﬁ)
DMaricuIture: (Pls. encircle)  a. Fish Pen b. Fish Cage c. Oyster/Mussel Culture
d. Seaweed Culture e. Lobster Culture
f. Abalone Culture g. Crab Culture
[JFish Processor [JFish vendor [Ishell Gatherers [ _]Mangrove Grower

e ik
[JFishpond Operator ~ [_]Fishing Boat Operator [_|Transport ’:% [Jothers (pls. specify)
&) e
AR l/

No. of Years in Fishing: Time of Fishing:

No. of Hours Spent in Fishing per Day: No. of Days per Week:

Type of Gear Used: Name of Fishing Ground/s:

Boat Type (Motorized/Non-motorized): No. of Horsepower:

Value of Fishing Gear and Boat:

Kinds of Fish Caught / Sold (Pls. enumerate):

Average No. of Kilos Caught (assorted per day): Price per Kilogram:
Average Income per Day:
Actual No. of Days Unable to Fish:

Other Sources of Income/Livelihood if there is any:

No. of Hours Spent in this Activity: Others:

o N I Ay
Membership in any Fisherfolks Organization (Local or National in full) /61 7(‘ “\ b *‘\ o fi . W"’\ ~°’l ZZ/]
AU A .

Position / Designation in the Or:

FISHERFOLKS SIGNATURE OVER PRINTED NAME

Certified by: Certified true and correct:

~—  BFARMC Chairman | o) Barangay Captain
SR g et S Leced foy
Verified by: %« -

MAO Mayor

Approved by:

Noted by:

N
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DAMAGE CLAIM FORM FOR FISHERFOLKS
SOLAR 1 INCIDENT - AUGUST 11, 2006
GUIMARAS, PHILIPPINES

Province: Municipality: Barangay:

Name in Print: Birth: Age:

Computation of Claims:
(o
3 Ful el 7|7
_En

S

(2 3-1-4) &2H5 AlTIQ| ATROIY 20F HAET %A(2)
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7h 2L ARIZ 2 WEAE @9
1) TSy fHEelel Sefjulit
TARHE oIS ojfehEn dsto] WaolY(AtaH A2 s)7F W Al

oA Aol Hsto] gk =t AARE of&A Y ofvlEe] i3,
F517F, mjAlarel A= ofeo] ARt o]F FE A5UCR 4l = A
7] ket AW Qs W, 817F Al glo] 3gh oWlES] ojeE- 9
FI0], BAIE olzfgh YAl oA TR HolEQl A50] $Iae]e] Fakgo]
710l Eafjull o] diddol H 4= glcks el

TEL QAL E AL TS| 0199 Fa At AT i S
2l slof W e S B 4= gl Sdlls ok, 1 Risre] JHFHRIet HEWBH
off ot Bld7sd] A=, Y7L 7= YA A 55 STt A4,
NEA ez gstolof gk dolet, =Al715-2 HNZ7A(Sea Prince) 3 AFI0]A]
ot FARE Y-S FHoto] AE FEol HelE WA gl F-soi ol FAKRE 674
o]&A 9 & AT il o]5 & 57 olEAIE AAEA wlRo] WS WA
Fol9l7] wiitel]l AR o] SlAEH SA] HelE BES 4= Ql%laL, Tl ol& k= oA
ol A Hels v Jgh o8 WelE AYstH viE WelE vk 42 Qloithe
OlfFE o5 olEAY] HAHTE A&t et A7 Il gt 2

S Ak Q7] Wizel o] BAlE oXE] =wtAgolt), FA R whe ofsA]
oale AR b 23 Qi

sfo] AT ES AfaoflA e didolgio] oo} whdo] it Wido|¢le] A9t AlaL
stofof st Ala18k2] ofgt ol HAfo] EAIZF Hrk, AR o] o] Hiisoly Alait
U 70 SolubA] 7 JATE HAARIAE HEfoF sk A7k Akt
&eHS LA L TsiE 2 HeE|w jupeis A2 ojdolq], FAIQ, WEold &

o]
TR S7 ARSARE AR wsjEAdT wistel 7Y 2 A © w8
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ARe] A offet @ 1 AU AU AR o] BAIE st flste
]2l #3|(Fisher Folks Association), SUH2] AHARFEA(Municipal Disaster
Coordinating Council), A*§7d-(Municipal Mayor or Provincial Governor), 7]%
ho] W4 (Barangay Captain)®] QIEALZ 93]S JLAste] o] AAIALS
golatal o8 sk A3k stE slgitt, ZA7|EE A Fojstglen, o]
LBl A Selgt Aol distofet A7 I=olA APkt

= AR ZA7E = A

EL JAIE 2AFTE 7R FRAECRE & JRIA| sk Ak Aot

3) ofAE RRO| AWA T2
RO A] 7P 2 BAS AT Qe A5ARS] RFolh, o] <la) Tl

23k 7halat Zo] AP jsluAtolel) Acket Xjol7k A BAo] At B3] ofg
wL opA o] TREARRE GAIR A AN AR, SAY FERTS
3 Slekg) ojgjel] A vz ofSES Tk B SAIRN A AR

O1ABIA| oFka1 Qo] vjArE dlEhe] felo] =t
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A 39 71] WEU, e g ER T2 Qubel sbelg Solch
sfilo] AuE|ES 0 @S] Foolw the] BYYAL ol efF £5UFAES
FHISERL 91X ghobd TSR] 2AZE Hglct

L}, ol
1) e e A=Ay
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st gonz FIAoRE Tl ofshA gl MAE WS 4 ¢S SE 9
whetd] oflnt aastol TAN SMALS S8k S et AEAMALE sl
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AT © AhlE SAFE(SO,) - AAAEIENO,) WIEW 42e 99
e GAH eF(International Convention for the Prevention of Pollution from
Ships: MARPOL) f-&A2 MddtozRe o] di7jedd WAE 93 #2L& A
(1997)1598FAE}. o]ojA @ 19779 o] def Az 2412 20051, 19819 o]

154) 19734 9]l AeHE MARPOLZ} ofof tfgh 1978 SJA A= Alubo] ot s AR S thie 71
Z¥ zoFo|rh(19834 109 2% WA (44 1. 1)), MARPOL 73/788 EAF= 0] Aukeol ul
5Hotxhg A%t Bk AL Hle }‘f Axsel] olgh FASS L glom, AL FA7IE

57, s e ook LAEES 747 thE= 6719 FgAoll ZRAIS] A= Stk o] H&A
% 7P Foll Algl™ Aol ‘ ZRES] 7| e gA]of st F&A Vot 199749 9¢Y
26%1 607l oJaf) A HLA100 —Hr—,/\i VI(Annex VI)—Regulations for the Prevetion of Air
Pollution from Ships—¢| =3It} Al F<&4+= MARPOL 73/789] tjgt oJZAE A= F715k=
WAl o g e let, Fx1A, 2003, Ao 2R E ] t7| oA A7, MHER=% ALY, udist
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Security Act of 2002 — S,1214)& APgatrt, FH-2 20029 1€ 14Ue] 23]
2 Fafslo] 22 @ 25%0] A thEHY NS o] FAo= QatEeion g
AL Lo o] S W oA Qb S BA o ghk 156 Et H
‘Zo|A XTI A(TF)0] A W 2T H2ARIS AVI2 A 201597 =
gof e T A= Al HddAe 200790 7= W8 Sy
A% (Stop Oil Spills Act)& 2J3jof AlE3H3ATh. 157

=2 19739 A< e AR ¥ (Federal Water Pollution Control Act :
FWPCA)S Al 2718 Aol 5o} falEde] oodo] duist 15372
(National Oil and Hazardous Substance Pollution Contingency Plan : NCP)<
Wet 2 gskar 1974300 S HUAAE S A-sieint. vl=e] YAAARE =7t
i B frelEE ARl BAIEC] el 3R] 2ATIEAIR 7] Ede
AR HYE 7] 22 8ae I7PAE, AGYAE, AR A 4744

B OHEIATA, p 138NN A8
155) 45 FAFEHT/A, 2003, "FATE S, A40%, p.136.

156) F=rsfAHEAl A4, 2003, TSFeET, p 125N R), EEE YESAMIA AT B R
No.1164 2F=%.

157) SRR AP WA, 2003, "FARA S, A40Z, p.136,
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Htholl R @ARLZE AT FEH SH2AE FIoHHA s g Aol sHsk,
olo] sFLH AT FA A BA2AE st B F-F2d H-S2A
(Oil Spill Response Limited : OSRL)2] A|{olut RIZFYA| AR} A2k whe} WA=
A5 sHA "o, 9 W s e e o], slieh EAE AR A o A
JaAde otA Hof,

O PFLHTAT 1 24 Aste] =724 YL 2o Aert 129es

158) http://www.kmprc.or kr/info/resp_m htm,

159) 2P, 1997, "t @ f-2Al ARL—ogA AT A, R=ssjgd s, | Al AL, 4
stats]. p.7. wAst] Authe] Zolle WREE, 1994, "yt sy AAT,  TtreE) |
A2%., pp.526—542.
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sh&t3], pp.8-9.
161) AR SAFAGHAL, 2003, "HASEEF, A40Z. pp.137-138.
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ANl ST R B o et e AE B9 0] fFRE0) U SR
AL AV B HATE §24 ol that 2o Al ol Festa e,
ohe e o|akstEl AN} Hj4: 5 o] MBS 245 SARELS YY) Slt Bl

Foko] Ay 227} @) ot slele] WAIE [ sl Yok, ekow A

At i) 317 - ok i) ZSFEo M (A 29lo] AEat Alu wjE 2o
]

Ao aapAQl AN %), 7] P AY] HE 52 =ndd Jlo® Frhd

162) http://www. kmpre.or.kr/info/resp_m. htm 1 £] HA3}o] g FiGHE EE, it iiBiEE
IS BRI RIS At — SR BRI & B —, RILEEE, 1998; i LR B R i T4
43R BHE, ASETIR IR ¥ B de ik, il if” 1999; /INIEE— Hmak, AIEZE OEGB] & s,
RIEERE, 2002 =,

163) SkollA Agst ZHAEX (T4 7,00089] FH7 AA)= A EARL 7tEAJoF Zejjof Hx
(2002.11,13)%]0] 19k 7,000E2] §HE {=3 T 3,600m A2 AE3FAA = sioF 2 FAL

=2 O =] [
g fusige.

164) 275 SAIFYTA, 2003, "HAIREEHE, A40%, p.138.



HAR - ADHS Z oS U5t H - HEH Mt | 379

@ = o

A sfieHgH] = 1994 0] ThEofl Ao ® ArAblolA sfkehE o] HE
Ao lieat, Zabae] FARE, T 2 Balet Halie] ol sol T Qs
Rt of= sdollAe] Abdoll ARAdolM Hxstr] ffall o] HagAllo] stz
A= o] EH A (ein Koordinierungsbund der Vollzugskrifte)& ol &40l &
SetAoll= AR, A 4= AERFE, A 59 - ATl 3 &, s
of #eiA AFE HEohs o2l dFFA7F ATFE Ao R Hshr] ffste

shtel 27178 53 Aol shpddoletn & 4 glrk, S5 Cuxhaven)o]

NEHOE FAL 7 g AYRAZE DA Sots YTE AR BYd
T2t Sflolt ek At A1s) TS| Siete] 2iztel Al utet sel]
o ofefe] Aepo] F7FHOR FUH, o} 9lstol elAulthIE A Sl $14
3 WE siolgulAe] =elel] AAAel Agulors hu glom Wadh 21 At

filo

18] a1 oFR & 72 (Wasserschutzpolizei: WSOP od. WaPo))165)-& djjofa}t 4=
of 3t Yy, e FHoA Yol HES, T|al FHFL] JH

=
128f27121 9] = Sk Wt o SRS EGA ol Hele AWsitd

Bl 7 Bt

165) http://de. wikipedia.org/wiki/Wasserschutzpolizei.
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- Wiefgt 2201 AHF 4= - AR A (Wasser—und Schifffahrtsverwaltung des
Bundes : WSV)166).2 AbEL 28 318 71318 7px| 11 9l o ofuf RAAAA; At
AE - Ve - EAA G )| kAl YA el ArRolA R ok 3 3R
A HOlE IRty 8 AR O dUgRcRA Autuss] £, s7HEAl,
FAARLY] AR & LHAS AR, @ YR} o]59 AFAIAHY FAIQE, O
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YT Al BYE A=l 1EY ELGE 9] At 3 s 4570

7k glele] AATEAR T} oSS WA QAT EAe) 58 Yo

FHAT PSS FRA AE7HErika) T AFLE AR SF R AR
o) o 9fet ¥ - AAE AR 19999 129 129 ZekAo) ul AT o] (Biscay)
R ohfeholl A dukel f2Al dl2jrtes AAska 9| S HAf(heavy diesel
oil) 1%+ 3,000&8& R-Z3te] 6vF 5,0000t2]2] MED SFHES SYAX HHT

s 7 AlAl S ZHIAIRT olef 1 7194o] A ZRAI7IE Aol T TRA] 2002
9 11 13 2Rl A&kl «RI7 7f2AIo Garcia) A%2] 170l ofFHAL S
e HEFO R o] RS wigo] wl WIzeh 3L ghakcellA] oF TRE 7,000E9]
AuTHE ATt FrAl Za e R (Prestige) S7F A2 SLR 22112 0]
ot AAIZE F Sl WAl sl

1999'19] ofe7ts AlarE A7|2 TG (Single hull) B9 27] E%, =%
A|(Port State Control: PSC)Q| 73} 5 FxAlof tfgt okAe-ars stslr] ¢st
AR Ao H3E el ZHAEAE AR GHAY, 53] AT
(EU)O] SPgAIA ®A L] obd EAloll tiet A1 T3 of Asfetee Aol Ueht

W

166) http://de.wikipedia,org/wiki/Bild:Organigramm WSV _var2.svg.
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i) FEAT HolA Y] PSCER-EANS FSCUI=EA)E A2kt Zolw, PSC
SFEAES] FAO Wt ARAHPFAGA () 9] BAHFAE T 2AE HT A
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iv) SAAA F2A) 27] B, dA Yool 2007d7HA] EEES Hof
ol AI7IE 44 7hsAdol e, %A E A5 BAY AlxdE savt
/do] Qo] AAl= 7 FUkskL s

v) IACS UFojlA n|=4g-83](American Bureau of Shipping : ABS)2] E¥7h
AF A138(20029 129 99~20034 19)
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of thet ¥2lS skt 1 8-> ARl Lo et SAIA QI iRk AL
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HiEe} Heka-g2 200249 649 3097490t & A STCWeH ILOS] H7= o]
5171 S1et Ao Alle] Adagte] ell thee] e L slok AW, 2 AA
7ol 3L 24417t T 14ATHE ZIBHA] 2 A, TN 2QJAlite] 124G Zafst
Ao A, S, A FAAREO] 24ARE T Ha 10AIRE, T B F A TTARE 2
Aol 7L Higolrt, ofgjelte 8 FPoRE A o Wol Ha 4F9] FEFI
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VYT FYAS Ao Ak FHL 5 4 ek
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171) §5edw A41012 (h).
172) 47299 Al4103% (d).
173) 9209 #4104%,

174) Det Norske Vertas: 18641 =2 o]oflA =29 o] AHA Q] 7]&A el AR %7 5% AA}- H7V817]
s A-E =7 Hclolw A oF 7,0001¢] AA 0] A ik, ol Hoes BEE 93
A3l 9ich www.dnv.de.

175) 20004 88 129 se29jo] o] 18] Salska Qe elole] 9 gt 2’80 bt
5L ol eele] B FELE "Mk oluf3) A $415H STHDas Meor verseiht keine
Fehler)"gh= T2 319t 0172 sfjofrkatefA <l {}94 27 olupt AR OIS & o] Zrba
ahaek.

176) Richtlinie 1999/63/EG des Rates vom 21.Juni 1999 zu der vom Verband der Reeder in der
Europaeischen Gemeinschaft (ECSA) und dem Verband der Verkehrsgewerkschaften in der

Europaeischen Union (FST) getroffenen Vereinbarung ueber die Regelung der Arbeitszeit
von Seeleuten, ABI, L 167 vom 02, 07, 1999,
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Abstract

Policy Measures in Response to Marine Oil Spills based on
Long-term Impact

This study details the results of the first of three years of joint research,
and is intended to prepare policy measures in response to marine oil spills
based on the case study of the "Hebei Spirit Oil Spill." The study includes
(1) monitoring the changes in the environmental, ecological and socio-economic
aspects of the area after the oil spill accident, (2) establishment of methodologies
for analysis of the impact of an oil spill accident, and (3) finally, provision
of policy measures that are integrated and work over the long-term.

This first-year study was carried out by focusing on gathering basic data
and establishing a methodological basis for long-term analysis of the impact
of the oil spill accident. The results of this study are summarized as follows:

(1) Environment and ecological impact and restoration

As a result of intensive cleanup activities, a significant amount of oil spilled
in the area has been removed. However, in some areas on remote islands and
off-the coast, oil still remains as tar. Accordingly, it is important to decide
in such cases whether more cleanup activities are warranted, or whether natural
processes will be sufficient to disperse and remediate the oil spill. Such
decisions should be made based on the results of monitoring and analysis of
the long-termimpact of the remaining oil on the marine environment. In the
study, it was found that a significant part of land within the coastal national
park was damaged due to road construction and expansion, and footprints
from workers and volunteers, which suggests that a restoration plan should
be established and executed according to the type and specific characteristics
of damaged land areas. In addition to damage to the environment, the health
of the local residents appears to have been affected due to exposure to



hazardous oil pollutants in the course of cleanup activities. It was found that
some residents had already experienced acute toxicity and are likely to suffer
from chronic impact in the future, suggesting that long-term monitoring should
be performed to discern the long term impact of exposure to persistent oil
pollutants.

(2) Socioeconomic damages and effective compensation

As a result of reviewing the case studies, controversial issues with respect
to damages to fisheries are summarized as ‘compensation to unlicensed
fisheries’, ‘estimating the duration of terminated fisheries’, and ‘proving
fisheries incomes’.Business practices in the tourism industry in Korea are also
a cause of difficulties in proving actual annual incomes. Accordingly, it
isimperative to establish methodologies and obtain basic data for providing
evidence-baseddamagesin the fishery and tourism sectors. In addition to
economic damages, it was found that social conflicts have emerged among
local residents and among stake-holders. In order to resolve these conflicts,
more concrete and substantive restoration plans for the local community should
be made and executed in the near future.

(3) Institutional measures for prevention of and response to oil spills

The command systemand responsibility for cleanup activities should be
vested to the Korea Coast Guard, who has played a major role in responding
to marine oil spills. It is also important to ensure effective cooperation and
communication systems among the relevant governmental organizationsand
authorities. Furthermore, it is also necessary to improve existing legislation
by strengthening provisions for prevention of oil spill accidents rather than
relying on post facto response.

In conclusion, long-term and integrated interdisciplinary research should be
maintained and institutional improvements should be made in order to
effectively respond to and prevent oil spills like the Hebei Spirit oil spill
accident.
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