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1995. 7. 24 3=t Sea Prince A 5,035 FHx
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1992. 12. 3 292 Aegean Sea A 74,000 Hx
1993. 1. 5 ~2FENE Braer A+ 85,000 Fz
1996 2. 15 A= Sea Empress A5 72,000 FHF=
1997. 1. 2 de Nakhodka H7C 6,240 HE
1997. 10. 15 A7VE Evoikos WAC 29,000 | FE
1999. 12. 12 Zep Erika WAC 14500 | A=
2002. 11. 13 2HQl Prestige Zfr 63,000 AE
2003. 8. 13 a7 % Tasman Spirit - 29,000 Fz
2004. 12. 7 ul= g A7) Selendang Ayu W7 C 1,817 =z
2006. 7. 13 #uhi= Jiyyeh Power St | WFAC 15000 | Z2
2007. 12. 7 g Hebei Spirit A 12,547 =

19959 Fall A= s AlZA2E Alal & 3341996, 1998, 2000)°] 2
2 #R39s 2 FFRAF A 20U FRFE BELFS 13 F 23 A=
fRrEe (2P 9%, 237%, Fo% 5)lA 4771 262 HHES 593}
of sh-o Zigkel FXREW 9 HHIU BEHO e JHE ol Fo%
T AME 27 A 23 RAME G/ JFEFTY BEZO7F 10~20cm 3HFE-F L
2 A FRAEC] A% F3EAY. s T 23244 13} ZALe] HlE)
FRed Azt dA3% gaded, 1d FdE B7ea HHF FERF Tkt
wall, 2Ela &y EFFoge] IRrt we] JPHUYh FHAEW PAHs v== A
F7]1F 20~800 ng/go] & FEE YERTH
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nAE YA SHCEZe FRAREC] FESL e 230U B X8}
AF BN B do ol BVIN ¢ ==HAFAE EE
2717 g8 AR A FARIAY oS4 A2 yEhy &
AN E FFow H3ete] YEAHS 7)< (bioremodiation)] 42 &o
sEe AAMEY. 2t AP ETS SR A
FEAFEoY sxFe dAHerE LHTEF AAGH L FARE FE
U g5 AYeld 54 AMEEe] S¢se dwed e g AL vF
ksl

2 ZFE AT

o,

b

detet 540w &7 3 AEAW PAHsS| w=FEL 3ad
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Torrey Canyon® Atal § @Aoz o] Fo|xl sl HFo Fgoz A3 ¢ A
AE Fopdn v =40 A3 AAY FfEHAe i H]] A fdA8e] o

A BAE 10d(e1HY 159
Southward 1992). ©]#3F 342

d al
Aoz g 23 Fafirt gle it AR G AME e Bt A

g2ohe oA FEStJok gttt Q9 PSS W St Fo] tFge] AT
g 3t 10d AZ7F 285 AREAFY g FoAAMT F=HZIT o]
A 27N (limpet) F-2 A=3HA Z2W 919 7date]ol $1A18ke] aL, o= s 7
AHQ 3B AFo] AUt HuE g FEY AF w$ we HAsle &
R 1 F AP A AA GEelAe] WlRTE #x 4sHA Q5 (HE) AT

Amoco Cadiz® AlnE Zgzs BAR BlEh] Ad9 siete] Q= Tdw Fe
ek AR A7 G ABAT, oS AuY JFe A B8
7 AN A BAst] A & FeiA Uk FW M52 A= 09
QAW AAde $A 2 Ade 59 ool AAHA AYHHE BA= AT
(Baca 9], 1987). #Ath& Aoz 42170 Aol o] 5ol

AfA 2.31% 471291 GG 73



(0% 3) o= FFIC|= A2 HALE AZEEIHet RFE2AUX|A

Amoco Cadiz L GAtZ = X3F Morlaix 9He] ZZHt st&9 E A= HJgs F
At Dauvin(1998)2 A A A&l tigh GaFo] 12:d o] AFHUAS(FF7F A9 @l
= M E)E AASL vk I AR (I7m Zol)o] ARE R A2 A
Ao 7Y YE(FE Ampelisca - |2 E&Y F/ol 7 UAEA w-&3hok
I FEA Jrh7b 2AIZE FQbel] Bol FolE e, AAole Aol 7
1= 2t AMS HEY O oldd A4 A NA e Ampelisca®l T
e AAHJA 2hAAE HFAH)] HuXFHE o FAR, 2o st
olelgh Fei7t AZstA AEHAS B ofde, AgHor AHo glojx 2 3
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exposed at low tide.
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1989 dELH=2a = 539 B 9 (Bligh Reef)ol]l FHzx= o] 41,257kLe] A

] Lol A 1,770kmo] SfeHS L AAIHTH =g
of WALEES AW, Tt FFYI AF 14%Re] IFEIATH o=
W, 715 fE AL olF A 75% davt #dA
A o] EA|7}A] (existence value)= 49~72%
2 A H]-&(replacement cost) 3]
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NOAA)¢] H o] wm=w 9671 A& FARE 23 58%0lA o}bd % 7]Fo] EHHU
A A et a7 A oF 200]0]7(81,000m*) 7t T1Eell 2 HH o

Uetstth 53 £A7F He A2 AR ot e VLR o5 FE I
4%, intertidal zone)o]l 33t Slo] AEAY IES Fr|do=z ve= TS 3

Al kAl B E A

AR o] %- 15K 0] A 2004 Haro] mEwW 309 Fo] HIE Wk, olF
7}eb-$-A] (cormorant), BFTFE (harbor seal), 2l&17}o]Q 2](harlequin  duck), * ]
(pacific herring), ¥+ 2] (pigeon guillemot) s°] W3 3 EH=H YA i1, H2x/F

A $0], dg (murrelet) 52 3|5 A7} & 3}
odo]l A4 Zolgta gt} o] whl® WA, F4, #F 22 1y AA &F Eg
o}z F&EExA ¢yl Qo] 71E FF AR Q3 &AL 73] EHdly] oEe A=

2 A3 ZF7Z 2Adua & ¢ Ao

Exxon ValdezS 25-E19] AFfHEE A3 JFo thatod= AFAE A1ZHe] Ao
of wal ¢7Ao] thZth(Shigenaka 2005). ol =Y HEZ FF7F AR A9 E3
Apge] ofef 9ok Az A sjel] ofF & ol AthShort 9] 2004). 1|3l YF-
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1991 ZZ AR & F|2A|opvte] Bl 29} ofATJEFT L ofA T Al9-rioletH]|o} 3
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H3}A1 713 A th(Michel €] 2005). ZItd] G5 Z27Hd] viZ o v x]= AJE

| A= 77 Foll A= A JRAT)S v AZAska 3&5e] 7]
S Holx ea Urh(Getter €] 2005).
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Sea Empress L GAIIZHEH O FF &)
718 Btol BE ol§ 7Hed ARE HETH AVIHA FF SA= 1T (Moore
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7o WE 3)%o| ¢ groe B ed oW, Crump), °E olvlw MEF o
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19979 19 29 #Alo} 42 }F 7} (Nakhodka) E(HAZFH 13157E)E & 3
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Abmaf gl FFol-ojAl7ket Aol EZH o|uju)F(bivalves) Aol 2 H
233 FEE AHolde 01-1Ing/g FE& HYoW Ax HFE I 8~
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2. ¥ TR E AHELY
1) A5

AAQE AN UF o] G FI1AA AN AFHA ol Foi AN A
A& g0l nRHA GES HE £ AWAA o8aE AL WA B o
¥ 7 T2t AL AAYHA e 1 FEE A AAYEAY T2
e hEE Bsjol shed, AQMEBAY] BARES A AFF s 2
o] ol§2 FRF eI B ohiet, 1 P} /1S5S A AAYENA
gelol ARA NS FESRE AFHA FANAY BEDF Adn F & Ak

(1) AeA 5 39

Bradshaw(2000)= AEjA FFoA Y Hde dEsd YA 729 758 5
A, &, AF, AAY) 5 A= o S =918 FBA7E Add, e
43 #dd &ol9 ARG disiAds sl el "WEEA Ao A Fout
A2 o2 2ol o 5 3

i
I
z
o

- (restoration) o] & ‘o] JE] F2 A, AEHA e 2 FHE HE
gl= d 9o, BEd3th(restore)= A ‘Lo FH, AR o] = HHE
HEe ez Fout. nep Belold AMsL Beo] Yt A AU ¥
e PYEA 71 493 wyolth. 3] E (rehabilitation) 2 ‘o] A ©AL AHE

== EBH 24 iﬂﬁﬂﬁg} FAREA R M= e EEH ]E‘r AA 2 &9

AZ GAZ
A Al 635]% B %%5394% ”ﬂ%""ﬂ S gsl=g i]v(remediation)% ’E_?ﬁ%}oﬁ =7
s PEA HERERTU= HHS A2 A A (reclamation) = HE ‘ghE g A
HE HE5de P92 ZYHAT JFoe AHAAE fstd EXE M3EE)
oz2x HgHT AHES Y= Al (replacement)d 1= E o] H A o] A=
To HYE 3= dHel T FF(enhancement)S FEZ HIro| A Fo] ARE-
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e FAZTG AE GEA717] sk AM(HA],  reclamation), 3] E
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Jfu

H B (restoration) o] & &= Al2HS X FT
Aoz Pl FHHA FFS LI HI FHolA FL3 =oFo] A3
A

=
e AHFHH BWpEe FHETPY FEAE, AUAe 24, B, AL Y

Rl



s AEAAAS AT ARAAEE A-EHEHeE AFHsk=d e /& W

kol . 7loM= =ZA Al 7HA 7 al

(physiotope creation)e FAHE2Q SF 245 WHAHOZA AAF

TR AdRF e LS =R F e AAE I He Wdolth A

A 37 % (biotope creation) AYE T+
ozM Mz Aee] =dE F e st FEI= Aot

A AAA wengel webd HAs wele) FEst Basich

T
Nl
2 o
on X
NN
ox
-
ot
)
k
jin
A,

o
A U -

i)
o,
(07
g
ol
ol
rr
A=)
o
=2
>
N
)
o
=)
i
R

El
e
o
iy

BN X g o 1> o
oo
o

ox
it
>
1>

3 1 B0 B B G4 BEHoE o ToiAck & ek,
AR, oldF BAe BAL FAA olTIA He A B9 ERE TR Y

P
2
s
i)
%
Iz
(o,
flo
vl
]
0,
%
_>'4_5
(o,
2
>
Lo
A
%
X
r o
o
AT
2
N
oY
ol
ok
&

THALA, ol2ldt BAAgS A H oz SR AFE Wolof stal alo] ity
ofFof sk, ol AHFA EFHE FIAM AFYezAMe] wHE FRT £ 9
gk 53 o8 @ A A dE HE 2L ARE TFHoR AYH A%

5o R0 Q4H 5 HrhEolof F).

23



(E 2) Meh=g

(lakes and marshes)

B g AF A ) [ES IS PAN RN RS ARG BS
FURY BAR e | e B as | 2ag qun aeg | T A
M2 }\_‘E =0 (biota) & (ecosystem e slA ok (ecological EE}
(ecosystems and EgsE e A 2 services) fields) (social
habitats) TZAH QA h h A impacts)
A=A
(biogeography)
3 or AT FH
SR (population dynamics)
(oceans) ) FERHER
(water quality) (element cycling)
EEER AB-g R 4TS
o . . . - .
. #1%& (plants: Rk (plant—animal interactions) JAra7
(tidal flats and coasts) oLl Al . . A E_m| QBT AT 2k
2 Uz g s ! isi
a3 7 $AE, A E, | (food production) (plant—microbe interactions)| ~ (decision
) A2 =, A A=, 7NFx24 spec‘{e;dwgkr;lty making)
(rivers & streams) s ) 7Ied v
) 22 =) (climate (functlongl diversity) S
S W AEH] ) A7 A3} )
5% (animals regulation) (global change) (education)

JordA 4B A8

o SEA, 25, ©1, frd (trophic interactions) AT
- AT, HEF, | (recreation) o (policy
(forests) S Te recreation (energy flow) poney
S . z} AHA
LT S T4 AILAR AR development)
S (DrlmarprleduCtlol’l)
v 45 (microbes) | (flood protection) ol 34 4g
(grasslands) (decomposition)
K (soil) 87 SRR A e (ethics)
S48 E A . (development and o
o713 (atmosphere)| (land protection) succession) iz g
(agro—ecosystems) - . A 2= e 3 o
o &4 R R (habitat fragmentation) | (NGO activity)
EA% AE| A o] /219 o
<4 (hydrosphere) (eco— G A “)' 3&FH 7t
(urban environments) i nyasions
37 engineering) S g (ETA)
ko] 814 (ecophysiology)
o7 A A ae
(industrial (theory and modelling)
) (air quality) B2 E)
environments) (molecular ecology)
A=A
(ecotoxicology)
_ [ i R
A T4 gaoey | AL E € s 2ot [é7ke
N S . ystem . - .
(landscape elements) (biodiversity) functions) (ecological science) (ecological
sustainability)
o
2 29 A=A 5
o Aole] Ay BAe T GEAT AN T A B4 2RH AND
o] Aejetz 7Hx¢} 7es Y & £ASTH
T 8L 1S5 st EEY RS SHEe AS EskANL, aRte
TE9 A9} FHETS HASE ARZHE FEHe Ao ditdeltt. gEe o
A~ =] = [e]
AE9 & FA4o] Azte] Aol wet F45H HItE A= A= At 18y F
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2008 1€¥ 9¢ <ot S WA XFE AFAES F3A=Z E4E bk
Aol 2Fg ¥ AAS vHludtd ZE AREAAM 2FHEAVE =3d g F
dAYgolgte s gEl o] wkgo] HW ARl FHEE & 4 ATt

ghd 2008 449 49 ol WiE] FAUFIZOM iAH e BHE Hojgle
A2 A|Zko] AH}ste] 7 F obxth. et 20081 4€ 159 AW ¥t
=g BlitelA xaE Ate] g HAME FEE Aoz AEddEel
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Hir

(£ 3) 7RHVIZ stet=2 gE 42 24 (221 ma/ka)
s R com  |olgd uw | 959 A5
°* | Fresh Oil Mousse o= A= ghota SUE R-2
Fe 14.33 43.49 4.12 961.60 0.71 0.15
Ni 17.38 26.38 6.66 ND ND ND
Zn 1.10 1.66 ND 139.29 0.22 ND

Al 27.18 88.54 1.77 27.70 0.12 0.29

Cr 0.84 0.90 NA NA ND ND
Mn 0.76 1.36 ND 5.51 ND ND
Cd 0.36 0.37 NA NA ND ND

\% 16.44 37.33 18.61 1.32 ND ND

P 23.45 30.94 ND 208.76 0.10 ND

Ca 18.35 63.81 2.87 83.96 0.49 0.43
Mg 31.62 151.26 1.51 73.01 ND ND

Pb 3.81 4.49 ND 0.59 0.14 ND

Si 36.55 127.99 1.84 69.58 0.06 0.03

Ti 1.28 3.50 ND 1.25 NA NA

Sb 42.63 152.75 1.72 66.46 NA NA

(%) ND ; Not Detected, NA ; Not Available
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ABSTRACT

A Study on the Pollution Survey of Oil Spill and the
Methods of Ecological Restoration
— In the Case of the Hebei Spirit Oil Spill Accident —

No single incident did more to raise Korean consciousness than the
Hebei Spirit disaster, which just disgorged no less than 12,547 kL of
crude oil into the clean sea waters of Taean Peninsula Area. The images
of dead birds and finless porpoise and wide range of tar-smeared
beaches graphically illustrated mankind's capacity to foul its environment.
Coming in the wake of 1995, with its devastating stranding of the Sea
Prince accident in the Southern islands, the Hebei spill convinced all but
the most skeptical observers that humanity was courting ecological

disaster.

Taean is famous for fish farms raising oysters, shellfish and abalones as
well as it is one of Asia's sensitive wetland, which is ecologically
important as migratory birds there during winter. Even the stretchy of
West Coast is severely stricken by oil spill accident, Taean has been
overcoming so far by applying a participation model created by regional
stakeholders. By doing participation of volunteers unprecedented 1.3
million cleanup has endowed holy image with winning the plight all over

the world.

Though these polluted areas have been damaged severely in their images

as well as intangible values for their products, of course, we should look
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at outmoded models as references, but we can not duplicate them as a
whole due to progress. However, in order for us to compete on the
global stage restoration, we are responsible for developing our own
strategies. The goal is to become one of the top advanced regions.
Basic ideologies should emphasize a collaboration model for ecological

restoration and even to economic one.

After oil spill, during the site survey by SCAT(Shoreline Cleanup
Assessment Technique) team and the assessment of along the cleanup,
we analyzed the characteristics of debris flowed into seashore including
the remnants of oil residue as well as dispersed by emulsifiers as the
state of chocolate mousse. As a result, the concentration of heavy
metals in the lingered oil and smeared tar lump has been decreased

rapidly as time goes by.

Shoreline cleanup endpoints are specific criteria assigned to a segment
or unit of oiled shoreline that stipulate when sufficient treatment effort
has been completed for that segment or unit. The endpoints are a
standard against which treatment activities can be evaluated. Establishing
treatment endpoints for an oil spill response is an important and integral
part of the management decision—making process, operational response,

and determination of treatment completion.

Implementation of ecological restoration will be applied by the
promulgated legal ground. A Special Act on the Restoration of Maritime
Ecosystem and the Support for the Damaged Local Communities was
enacted in 2008, and a working group has been assembled to undertake
systematic restoration. In accordance with the Maritime Environmental

Management Act(Article 77), it will be used as basic material to
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designate maritime environmental restoration areas and establish a
restoration plan until the midterm of 2009.

Therefore, the promotion of long—term restoration of ecosystem should
be allowed to adaptive management in the scope of time needed. For

that to happen, there are three things to do.

First, direct comparison of the performance of restoration and it will be
used for the improvement of objective area and reference one.

Second, attribute analysis which is to define the reference ecosystem will
be required the planned monitoring and relevant materials.

Third, trajectory analysis which is to describe the trends of short and
long term monitoring consequences will be applied for the evaluation of
the performance of restoration.

Lastly, inducement of achieving the endogenous development strategy
toward the regional Renaissance can also be functioned essentially for

green growth of region.

The coast and islands of this oil stricken area are also subject to some
development, such as the building of pension houses and other
recreational facilities. The national and provincial plans for the
designation of specific restoration of marine ecosystem in this area will
be presented into an integrated coastal zone management, under all

circumstances.
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oll b7 7 2 5l Z=ALIE

DI‘QG\W\ SHORELINE OILING SUMMARY (SOS) FORM

Page of

ME(Title) : FEM 'SHAHR &' FHFAID(M/T. HEBEI SPIRIT, Oil Spill Incident)

 |Date (dd/mmiyy) Time (24h): standard/daylight 49| (Tide Height)
— |7 oL T r0:24  soc
Z AR (Segment 7) 0@/ (7] A S ~|O:-00 ’
AbZ2(Segment) 1D: , / / ) AM ﬂ Jo~o T 4 ]

xt21 7 2 (Operations Division): 7}_3‘5 =27 =T hrs to hrs DZ(rising) lling)
©
/2 £8}0|/A razl Y /et I® vl /=8
ApEH
EAEGHY) b@ /ATV (1 Bgat/ Helicopter / Overlook / (*s ) Clouds | Fog /Rain / Snow / Windy / Calm Air Yomv/ . é deg C

e 2% (organization) 2 &}/ (contact phone number)
delg Scal
A2 %— BT
4 Rr Ho. Bver
o) 1‘4& KFEEM
T4 A KFEM

& 2/0/ (Total Segment Lnngth)gh"ﬂ m = AjZ/ 0 (Segment Length Surv.ym)! F = 210l % (Max. Intertidal Width)! T Zm
"
A/ &1 % ¥ (Start GPS): 9l E(LATITUDEI;] é + deg ZH/ U I: 1) min. 2% (LONGITUDE) b L.D deg Q/ 2. | min
" {
&4/ # % (End GPS): 2 S (LATITUDE) deg min. 2% (LONGITUDE) deg min

7| 4ot 3l e (BEDROCK):  Ated 24 (Ciiff) =212(Ramp)_O ujf A} 24 %] 3 % 5 (Sediment BEACH): EEIHSar\d) Z BH(Mixed)____
€431 (Platform) #121 (Pebple/GGBR)e) 5 U171 (Bouider) el
918 7z #(MAN-MADE): ¥ § 2}4(Solid) 7210 x| 2! & % (Sediment FLAT). ®(Mud)_____ @ @eH(Sand) £ 2174 (Mixed),
SRR & R (Type). ZER}2H( 7 2 X} 24 (Cobble)H 1 ( ).

&/ @Y A& ESOSAIE . . i
(If snow and ice use Winter SOS) S/ (MARSH) 7/ E}(OTHER):
> esseay

A}21/91 €4 (CLIFF or HILL) ul AR BIRALE A
létﬁol(sst Height) Q (Beach) (Delta)_ (Anthropomorphic)_ (Lagoon),
ZAlslope): HEHflat) (<5°) =  BHmedium) e o ALY AR EXx 2|et
75} & (steep) (>30°) o (Barrier beach) (Dune), ,fz (Marsh/Wetland)_____ (Other)
i a2l 7| 443 7  (debris) YIN Meawm SR al 218 27 2(debris amount)
AR AT FF 20T (olled?) Y () _ 50 u%(bags) £E(OR) % £ &{(trucks)
v X0l A2 Y22HsY Y. WX RSB HWY YIN FRUY2E=2
(direct backshore access) b (suitable backshore staging) (current dominated channel)
o1 shetrizh Waid Jkss | "azoael SHY
2

(access

| slongshore access from next segmenty ¥ ™%

Environment Canada Standard SOS - Sergy, Feb 13, 2006
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fo)
a3 Smm.
ine | seawe 4. ooven; LR AT xax s
(oil o | & | gz Subst,
Zorie (Tidal Zone) ot | Wi | orei (Oil Thickness) (Oil Character) Typers)
S| B | M5 [y of
D (L:)' (M"; (UE I sy ™ m % JPofev|cr|st| e [ MS|TB[PT|TC|sR|AP| No
A ol 3] 2 (o o X Sng
Bl lo 0|2 |8 “ lo 0 R
3 o
°| [3ep|lo0|ge ) o Rod £
= = sen B eq 29 Eolst
x| e oy HdAF201 || R Es G5y el [ goaz o || quzss
TRENCH MAX. PIT WATER || SHEEN [ CLEAN|| subst.
B iy (Tidal Zone) DEPTH OILED ZONE || SUBSURFACE OIL CHARACTER TABLE || COLOUR [ BELOW|| Typere)
No. L Ml [ Ul | su cm cm-cm SAP | oP PP OR | OF | TR NO cm B.R S N Yes / No
T o] | % I | Y
e 0] 90 3%
i o 30 26 B N
T
& /
Ty|v , 30 251 3 ]

Ta\fen Bl cq 2)ef

Tu

ITOPF  Toth mival Advsey
(Andreco Tucker, Franck Laruelle. )
KOMos  (Kem gmda,/k/u)

LE MEFYE 5|5 Mpg D, 20/, xMUol, NE Y FxxE
(for ALL sub-segments record- sub-segment ID, length, length surveyed,and GPS start/end fixes)

Version: EC Standard Feb 13, 2006 (Sergy)

Environment Canada Standard SOS - Sergy, Feb 13, 2006
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